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Abstract 
Due to the technologica! advance, changing market situation and saturation of traditional 
communication services, mobile telecommunication providers have invested heavily into the third 
generation of telecommunication services, but relatively lit11e effort is put into analysing 'the driving 
forces' behind consumer acceptance of these services, which ultimately determines failure or 
success. This thesis aims at filling this gap. 
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Summary 

Basic mobile telecommunications services, voice and text messaging, have proven to be a massive 
success for tihe second generation (GSM) services (UMTS Forum, 2003). However, tihese services have 
reached saturation, and telecommunication providers recognized tihat growth potential lies in 
innovative third generation (UMTS) services. 

In response, several European governments decided to auction tihe UMTS licenses needed to 
provide tih ird generation services. The Dutch government was amongst tihem and collected an 
estimated EUR 2.7 billion by auctioning five UMTS licences, of which Telfort contributed EUR 430 
mill ion. 

Shortiy otter these auctions, Brodsky (2001) concluded: 'Only small percentages of .. . wireless 
customers are using mobile services via tiheir phones' and he added: 'and tihe continuity of a 
number of European telecommunication companies is seriously tih reatened as a result of the 
exorbitant investments tihat were paid for tihe (UMTS) licenses of tihird generation technology.' 

Therefore tihe following problem definition is formulated: 

Problem definition 

Te/fort hos made large lnvestments In the thlrd generat/on of mobile tetecommunlcat/ons to 
provide a new range of mobile services: however, the willingness of the consumer to use these 

third generaffon mobile services remalns uncertain. 

One of tihe most important reasons for tihe disappointing uptake of m-commerce is tihe fai lure of 
firms to understand customer value c reation (Shankar et al " 2001). lt appears tihat the added value 
of wireless services currentty being marketed lacks tihe advantages needed to create a market 
'pull'. In fact, it seems tihat tihe adoption and d iffusion of tihese services is illustrative of a classic case 
of technology 'push ' (Basso, 2001). To successfully move beyond tihe technology push of mobile 
data services, Kleijnen et al. (2004) state: ·a deeper insight in tihe factors driving consumers' 
acceptance of mobile services ... is needed. ' Hence, tihe following research assignment is stated : 

Research assignment 

Analyse the acceptance of the third generation mobile services among the Dutch mobile 
telecommunication users, in order to gain a better understanding of the drivers that influence 

acceptance and their re/ative importance. 

Conceptual Framework 
To gain a better understanding in tihe acceptance drivers, a literature review is performed in tihe 
field of tihe technology acceptance tiheory. This tiheory examines tihe factors tihat influence tihe 
adoption and diffusion tihroughout a social system of new technologies (Barnes & Huff, 2003), such 
as tihe tih ird generation mobile services. There are several bodies of knowledge, supported by 
tiheories, which attempt to expla in factors associated witih tihe acceptance of an innovative 
technology, five leading tiheories have been selected and discussed in detail: 

• Theory of Reasoned Action 

• Theory of Planned Behaviour 

• Technology Acceptance Model 

• Technology Readiness tiheory 

• Diffusion of lnnovation 

Several criteria were used to measure tihe applicabil ity to tih is research . Two tiheories showed an 
optimal fit, tihe Technology Acceptance Model and the Technology Readiness tiheory. Both were 
applied to tihe research model, as tiheir integration is considered valuable to both practice and 
tiheory. A new model was created: tihe Technology Readiness Acceptance Model, or TRAM. 
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In order to maxim1se the explanatory power of the model, context specific constructs are 
incorporated into the Technology Readiness Acceptance Model. 

Social influences 
Mobile services are commonly used in a social environment, as such. social influences (friends, family 
or other influential persons). are likely to influence intention to use mobile services. The topic social 
influence is divided into two constructs: Subjective Norm and Image. Subjective norm considers the 
probability that important referent persons or groups approve or disapprove of performing a given 
behaviour. Image is used to describe the aspect of the innovation that the adopter perceives as 
being beneficia! to their social status. The inclusion of Social lnfluences resulted in the final 
Technology Readiness Acceptance Model depicted by figure 1. 

;-----------------------------, 

' __ soc- ia_,_ ' 
_ lnfluence 

Subjective 
Norm 

H5a 

H5b , 
: i Consumer ! 

l ~-~ k ___ -__ +J ----"se---+! - ~ ,-~-, i 

,-----------------------------
Technology 
Readiness 

lnnovat 

Disc 

lnsecurity 

H4a 

H2c 

Perceived 
Ease of Use 

: ________________ _____________________ : 

Figure 1: The Technology Readiness Acceptance Model 
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Two additional analyses were executed, the influence of demographics and segmentation by 
cluster analysis: 

Demographics 
Several demographics are also included in the analysis. Agarwal & Prasad (1999) identified 
demographics as important moderators, influenc ing the implementation and acceptance of 
wireless handheld phones. 

Cluster analysis 
Parasuraman (2000). proposed a taxonomy of potential users, based on their Technology Readiness. 
This taxonomy is expected to apply to the target population of this research. Formation of these 
segments could consequently provide valuable information with regard to formulating cost
effective marketing strategies. Tsikriktsis (2004) support this statement: 'One of the most popular 
approaches to strategy research is the identification of strategie configurations: groups of 
organizations that mirror each other based on some logica! subset of variables. The assumption 
underlying all configuration research is that taxonomy classifications are a meaningful way to 
capture the complexities: 

Jvm 
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Research Methodology 

Two target services have been selected : 'Video Telephony· and 'Mobile TV' . The target market of 
this research is the Dutch consumer market and the post-paid mobile telephone users in particular. 
From the 10.000 consumers of both Telfort and KPN that were asked to participate in this research, 
over thousand responses were collected (a response rate of 10,5 %) 

The data from this study are analyzed using Structural Equation Modelling or SEM . Th is technique 
enables simultaneously examination of the validity of measures associated with constructs and the 
relationship between the constructs. 

Structural Equation Modelling was used to test the hypothesized relationships of the Technology 
Readiness Acceptance Model. Satisfactory discriminant and convergent validity results were 
obtained and the model reported excellent fit indexes for both services. 

Findings TRAM 

From these results shown in figure 2, it becomes clear that. for both services Video Telephony and 
Mobile TV, Perceived Enjoyment is the biggest determinant of lntention to Use. Some of the Other 
Consumer perceptions (Perceived Enjoyment and Perceived Ease of Use) also influence lntention to 
Use, but their role is less importance compared to Perceived Enjoyment. 

TARGET SERVICES 

MOBILE TV ,-----------------------------, VIDEO TELEPHONY r··---------------------------, . ' : s ' : · Social · INTENTION TO USE 
R1 : 7E 

INTENTION TO USE 
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l ____________________________ ~ 11~ 
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Figure 2: Significant relationships of both services 
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In the case of Video Telephony, Perceived Ease of Use significantty influences lntention to Use (B = 
0, 17), whereas no significant relationship was found between these constructs for the service Mobile 
TV. lt can be concluded that. contrary to Mobile TV, potential users of Video Telephony who think 
the service is easier to use, are also more willing to adopt the service. 

Subjective Norm directty influences lntention to Use the Video Telephony service. This relationship 
seems logica! as, in order to use the service Video Telephony, two people are needed in the 
communication process, hence, Socio! lnfluences revealed to be important in the process of 
adaptation of the service. This is a lso reflec ted by the strong relationship between Subjective Norm 
and the consumer perceptions Perceived Usefulness (B = 0,54) and Perceived Enjoyment (B = 0,33) . 

' IX 
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In the case of the seNice Mobile N , only one person (the recipient of the seNice) is needed to 
operate the seNice, still, social influences indirectty influence lntention to Use through the three 
direct determinants of lntention to Use: the Consumer Perceptions. Perceived Enjoyment is 
influenced by both Image and Subjective Norm, meaning that these two Social lnfluences are of 
significant importance for stimulating the acceptance of Mobile N. 

Technology Readiness influences all three Consumer Perceptions for both seNices. A prominent 
relationship between Technology Readiness and Perceived Ease of Use is obseNed for both seNices, 
meaning that people who feel technology ready (receptive to new technology) also perceive the 
seNices as being easier to use. No direct relationships between Technology Readiness and lntention 
to use have been found . 

The amount of variance explained of lntention to Use differs between both seNices. Although four 
direct effects were obseNed between the lntention to Use Video Telephony and its determinants, 
76% of its variance can be explained, whereas 80% could be explained for Mobile N and its two 
determinants (both are considered very high though). Therefore it can be concluded that for both 
seNices, Perceived Enjoyment is a very important determinant that largely explains use intentions of 
Mobile N , the lntention to Use Video Telephony is less explained by Perceived Enjoyment and is 
influenced by several other determinants. Therefore different marketing strategies are required for 
both seNices. 

Overall, the target population hos a higher lntention to use Video Telephony (mean score of 4.87) 
compared to Mobile N (mean score of 3,85). 

Findings Demographic lnfluences 

The variables: Gender, Age and Experience are hypothesized to influence the lntention to Use a 
seNice. To analyse effects, groups were formed within each demographic category that either 
have a high or low score on this category (gender excluded). 

For the Video Telephony seNice, mobile telecommunication experience, both length of time 
(experience 1) and frequency of use (experience Il) revealed significant mean differences between 
groups at the alpha = 0,05 level. In the case of Mobile N, only the length of time one hos 
experienced mobile communication, revealed a significant mean difference in intention to use 
(Table l). 

lnterestingly, the Gender and Age differences did influence the lntention to Use for mobile N , 
whereas these effects were not obseNed in the case of Video Telephony. 

Tests of mean differences (lntention to Use) 
Video Telephony Mobile TV 

Demographics Group N Mean Sign Test N Mean Sign Test 

Gender 

Age 

Experience 1 

Experience Il 

Male 329 4,76 0,07 Rejected 1 317 4,04 0,00 F ai led to reject 

Female 217 5,04 • 189 3,54 

Young 273 5,00 0,08 Rejected 253 4,08 0,01 Failed to reject 

Old 273 4,74 ~ 253 3,63 

Low 182 4,60 0,00 Failed to reject 169 3,14 0,00 Failed to reject 

High 182 5,43 168 4,59 

Low 182 4,39 0,00 Failed to reject 169 3,75 0,64 Rejected 

High 182 5,41 169 3,66 

Tab/e 1: Tests of mean differences 

Findings Cluster Analysis 

The results of the cluster analysis for the seNice Video Telephony are presented in figure 3. The 
clusters are formed upon the individual scores on Technology Readiness. For both seNices the same 
(five segment) taxonomy as proposed by Parasuraman (2000) was found . This taxonomy revealed 
different influences of the determinants on lntention to Use. These differences can play an important 
role in the marketing activities concerning both seNices. 

E.g., for the explorers, marketing of Video Telephony should focus on image, positioning the seNice 
as 'cool ', could lead to higher Enjoyment perceptions and consequentty, higher lntentions to Use. 

( 

, 
1 
~ 
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Figure 3: Cluster results: both services 
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EXPLORERS 
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R' = 0,80 
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lntention to Use 
R2 = 0,63 
Mean = 4,59 

SKEPTICS 

lntention to Use 
R' = 0,75 
Mean = 3,04 

PARANOIDS 

lntention to Use 
R2 = 0,87 
Mean = 3,68 
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PU=Perceived Usefulness, PEOU=Perceived Ease of Use, SN=Subjective Norm, IMA=lmage, ENJ=Perceived 
Enjoyment 
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Chapter 1 lntroduction 
This chapter will introduce the context of this research, storting with a short introduction of several 
important mobile telecommunications basics (paragraph 1.1 ) . Next, the company at which this 
research is executed (Telfort BV), is introduced in paragraph 1.2. Paragraph 1.3 provides an overview 
of the Dutch market of mobile telecommunication, followed by the main market developments 
(paragraph 1 .4). Consequently, paragraph 1.5 discusses the research background, resulting into the 
formulation of the research objective and research questions. Paragraph 1.6 provides an overview 
of the research approach and the structure of this thesis. Finally, this chapter is concluded by 
paragraph 1.7. 

1.1 Mobile Telecommunications basics 

Mobile telecommunication 

What is mobile telecommunication? One way to answer this question is by analysis and subsequently 
interpreting each part separately. Mobile can be defined as 'not being bound to one place' . Tele is 
derived from the ancient Greek and stands tor 'distance ' . Communication is defined as 
'exchanging information ' . Therefore mobile telecommunication can be interpreted as exchanging 
information across distances, without being bound to one place. 

Mobile phone 

A mobile phone is an electronic telecommunication device with the same basic capability as a 
conventional fixed line telephone, but which is a lso entirely portable and is not required to be 
connected with a wire to the telephone network. A mobile phone communicates via a network of 
radio stations which are in turn linked to the conventional telephone network (also see appendix A). 

Three generations of mobile telecommunications 

Three generations of mobile telecommunications have been introduced to the market. Put in simple 
terms; the difference between the first generation ( l G) and the second generation (2G) is that the 
former is based on analogue technology and the latter on digital technology. The third generation 
(3G) also makes use of digital technology, the main difference between the second and third 
generation is based on transfer speed. The efficient digital coding of third generation enables a 
broader bandwidth, resulting in a higher speed of data transfer. More specific information with 
regard to these generations is presented in appendix B. 

Mobile telecommunications services 

Mobile telecommunications services broadly constitute out of two different types of services: voice 
centric services and data services. A voice centric service is a form of communication where a 
channel is created (by a mobile telecommunication provider), used by two or more people, using 
speech only. A Data service hos a broader definition: any service on a mobile phone, other than a 
voice centric service. The first mobile data service of significance is the Short Message Service or 
SMS. After the tremendous success of SMS text messaging, a series of SMS-based services have 
emerged; like subscription-based information alerts and picture messaging (also known as 
multimedia messaging or MMS). More recent mobile data services are e.g. mobile internet, mobile 
games, video telephony and mobile radio/N. 

Universa! Mobile Telecommunications System or UMTS 

The third generation of mobile telecommunications uses a new standard for data transmission. In 
Europe this standard is called Universa! Mobile Telecommunications or UMTS. UMTS is basically a 
series of international agreements about the use of electromagnetic radiation (see appendix C). 
These agreements are formulated in standardization documents to ensure that mobile devices 
(working with the same standard) can act in conjunction with each other. A better known example 
of such a standard is Global System for Mobile Communication or GSM (the second generation of 
mobile telecommunications), this standard is widely used in Europe and other parts of the world. 

Mobile telecommunications provider 

The mobile telecommunications provider is in the possession of a mobile telecommunication licence 
(granting the right to use a specific part of the radio spectrum) and controls radio sites and switching 
centres. lts function is to provide network access (conveyance) to its users. The following paragraph 
will introduce one of the Dutch providers of mobile telecommunications: Telfort BV. 
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1.2 Company description 

Company History 

The history of Telfort BV (which will trom now on referred to as Telfort) dates back to 1996. In that 
year. Telfort is founded as a joint venture between British Telecom (BT) en the 'Nederlandse 
Spoorwegen' or NS (figure 1.1). 

At first, Telfort only provided fixed services. but in the year 1998. a mobile network was erected 
enabling Telfort to deliver mobile services to their customers. At this time. Telfort was the third mobile 
telecommunications provider in The Netherlands. After a few years (and re-branding activities). the 
name Telfort is converted into 0 2 (Netherlands) BV. 

In 2003, Greenfield Capitol Partners takes over 0 2, and converts the name bock into Telfort. In 2004, 
Marcel Boekhoorn takes o majority share (of 52%) into the compony. 

The following year. a merger of Telfort and the Dutch market leader KPN was onnounced. KPN poid 
on amount of 980 million Euro to finonce the merger. This merger was completed in 0ctober 2005 
and Telfort is now o full doughter of KPN . 

î 
Licence nationol 
mobile network 
Feb '98 

Licence notionol 
fixed network 
Nov '96 

Start Telfort Sept. '96 

BTt ~ 

Te/fort 

î 
UMTS licence 
July '00 

BT buys 
NS shares 
April '00 

Figure 1. 1: Timetoble representing the history of Te/fort 

Company profile 

BTwireless 
becomes 
MM02 

î 
Marcel 
Boekhoorn 
buys 52% 

KPN buys l 00% 
ofTelfort 

Telfort is taken over 
by Greenfield 

Telfort is a profitoble provider of mobile telecommunication. The compony maintoins a strotegy of 
differentioting itself trom its competitors by providing good services agoinst competitive pricing. 
Telfort current1y employs 613 people and its culture is shoped out of five values: leoding. recalcitrant. 
talented. teamwork and pride. 

The mobile network is fully owned by Telfort. the management of the network however. is 
outsourced to Ericsson. The turnover in 2003/2004 amounted to EUR 422 million with on ebitda of EUR 
67 million. In 2004/2005 the turnover totalled EUR 509 million against an ebitda of EUR 97 million. 

Customers 

The customers of Telfort con be divided into three segments: 

• Consumer; subdivided by post-poid and pre-poid; 

• Business: ronging trom small to large enterprises; 

• Wholesole (explained below). 
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The wholesale segment consists out of various partners of Telfort. These partners basically buy 
network capacity trom Telfort and consequently sell this capacity to their customers under their own 
brand name. Albert Heijn, Debitel and Tel e2 are examples these wholesale partners. 

Telfort uses three main distribution channels to serve its customers: (l) retailers; e.g. Belcompany, The 
Phone house, etc. (2) Telfort stores; Telfort owns eight stores across The Netherlands and (3) online 
sales trom the Telfort website . 

1.3 Market 

Mobile communication hos in reached a high degree of penetration at the Dutch market. The 
number of mobile communication subscriptions hos even exceeded the Dutch population number 
(with a ratio of 1,28). When compared to other countries around the world, The Dutch market holds 
the fourth place in terms of mobile penetration (MCI, 02 2006 comp). 

Competitors 

This high penetration degree might explain the high degree of competition at the Dutch market. The 
number of providers compared to the Dutch population, make the Dutch market of mobile 
telecommunication an extremely competitive marketplace. 

The merger of KPN and Telfort did not result in the dissipation of one of the competing providers, as 
Telfort will remain a competitor of KPN with its own service network. During the event that (informally) 
concluded the merger, Telfort was repeatedly encouraged by KPN to continue following its own 
course. Telfort will therefore be regarded as a brand owned by KPN, but the merger will not reduce 
the degree of competitiveness at the Dutch market. 

KPN BV hos historically been the Dutch market leader. Unlike Tel fort, KPN provides 
telecommunication on both the fixed and the mobile network. Another difference is 
that KPN provides their communication services internationally, mainly in Germany (E
Plus) and Belgium (BASE), but also in other parts of Western Europe. As trom March 
2005, KPN provided their mobile services to 17, 7 million customers in The Netherlands, 
Belgium and Germany. Approximately 30.000 people are employed at KPN 
(www.kpn.nl) . 

Also known as the Microsoft amongst the telecommunication providers, the 
Vodafone Group is the world's largest mobile telecommunications provider. The 
company is globally active and present in Europe, the United States and the Far 
East. The Vodafone Group served 171 million mobile customers in the 
month September of 2005 (www .vodafone.com). 

T-Mobile Nether1ands, the former 'Ben Nederland BV' is the youngest Dutch mobile ~ 
communications provider. lt was established in 1999, and hos a g lobally 28 million ■ ■ ■ ■ 
mobile subscribers (www.t-mobile.com) . 

In the year 2003, Orange entered the Dutch market . Globally, it provides mobile 
services to 43 million customers. Orange is active in 17 countries, providing both voice 
and data services (www.orange.com). 

All tour providers discussed above possess their own network. They possess the licences to build and 
exploit both a GSM and an UMTS network. 

lndustry Value chain 

The second generation (2G) value chain is relatively straightforward (Harmer & Friel, 2001). Figure 1.2 
provides a representation of the (simplified) telecommunications value chain . The 
telecommunications industry is dominated by the following main players: 

• Device manufacturers are the producers of the mobile devices (e.g. Samsung, Nokia etc.) 

• lnfrastructure vendors provide all the necessary elements to operate and support the network 
(e.g. Ericsson, Huawei etc.) 

• Content Providers sell or license a wide range of mobile service content (music labels, games, 
news etc.) 

• Network Operators own a mobile telecommunications licence to be able to provide network 
access (e.g . Telfort) 
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• Service Providers don't own a network, but buy network capacity from the network operator 

and act as reseller in the marketplace (e.g. Albert Heijn, Tele2 etc.) 

• Retail consists of the distribution channels (e.g. stores, on-line sales etc.) 

• Customers are basically be everybody who is willing to pay for mobile services. 

The consumer choices are basically restricted to what is offered by the Network Operator or the 
Service Provider from which they buy the service (Harmer & Friel, 2001). 

Device 
Manufacturer 

Infrastructu re 
Vendor 

Content 
Provider 

Figure 1.2: the 2G value chain, derived trom Harmer & Friel (2001) 

Market Revenue 

In the year 2005, the Dutch mobile communications market hos generated EUR 5.94 billion in 
revenue. This is a growth of 5.6%, compared to the overall revenue of 2004 (EUR 5.62 billion). The total 
mobile customer base hos been estimated to total 16.88 million at the end of December 2005 
(Telecompaper, 2006). 

In the first quarter of 2006, the Dutch mobile communication market hos generated EUR 1.44 billion in 
revenue, an increase of 3, 1% compared to the same period in 2005 (EUR 1,40 billion) (Telecompaper, 
2006). 

In Table 1.1 the market share of the providers is compared (1 st quarter of 2006 against the 4th quarter 
of 2005), based on their mobile service revenue. 

Provider 2006 (1 51 Quarter) 2005 (4th Quarter) 
l. KPN & Telfort 46,5% 675 EUR 46,0% 
2. Vodafone 27,5% 396 EUR 27,4 % 
3. T-Mobile 17,7 % 256 EUR 17,2% 
4. Oranae 8,3% 119 EUR 9,4% 

Table 1. 1: revenue (in EUR mil/ion) (Telecompaper 2006) 

1.4 Market Developments 

This paragraph will discuss to following topics: the alteration of mobile services (paragraph 1.4. l ), the 
changing roles of the value chain players (paragraph 1.4.2) and the increasing public health issues 
concerns (paragraph l .4.3). 

1 .4. 1 Mobile services 

Mobile communications services can be divided into voice services and data services. The first 
generation of mobile telecommunications was based on analogue technology and therefore it 
wasn't possible to provide mobile data services at that time. 

This changed with the arrival of the second generation. At the start of GSM, only a basic voice 
service plus low speed data services was offered. Later, GPRS (General Pocket Radio Service) was 
introduced. This technology is based on pocket delivery of data by using unused channels of the 
GSM network. The increased data speeds resulting from the GPRS technology enable the use of 
several plain mobile data services such as mobile e-mail, internet browsing and picture messaging. 
An improved coding scheme called EDGE (Enhanced Data rates for GSM Evolution) even further 
enhances data speeds, enabling data services as (streaming) video on a mobile phone. 

Saturation voice services 

Based on revenue figures, voice and data services differ significantty. Data service revenues are 
estimated to contribute around 15 percent of the total revenue of the Dutch mobile communication 
market against a 85 percent contribution of voice services. 
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But this revenue difference hos been diminishing over the years, voice service revenues reached 
saturation, whereas data service revenues have been increasing (Telecompaper, 2004). 

Figure l .3 visualizes this trend; each bar represents the overall Dutch mobile telecommunications 
revenue per year (estimates in EUR millions), also indicating the separate contribution of voice and 
data services. The red line indicates the share of data service revenue compared to the total mobile 
telecommunication revenue (indicated in percentages at the right side of figure l .3). 

6000 25% 

4800 20% 

3600 15% LEGEND: 

2400 10% ■ Revenue Data 

1200 5% ■ Revenue Voice 

e Share Data(%) 
0 0 

2002 2003 2004 2005 2006 
Figure 1.3: Voice vs. data revenues (Dutch market) (Telecompaper, 2004) 

Saturation SMS 

Several (second generation) mobile data services are currently provided at the Dutch market (e.g . 
SMS, MMS, internet, gaming). Further analysis of these mobile data services reveals that one 
particular data service is solely accountable for a large share of the revenue earned by all mobile 
data services taken together, namely SMS. As can be observed from figure 1.4, the mobile data 
service SMS hos also reached saturation and the share SMS revenue contributes to the revenues of 
all mobile data services combined, hos been declining over the years. This trend is depicted by the 
black line (and dots) in figure 1.4; the right side represents the percentage of this share, the left side 
the revenues estimates of mobile data services at the Dutch market in EUR millions. 

1000 100% 

800 80% 

600 60% LEGEND: 

400 40% ■ Revenue Data 

200 20% 
■ Revenue SMS 

• Share SMS(%) 

0 0 

2002 2003 2004 2005 2006 
Figure 7.4: SMS vs. Data revenues (Dutch market)(Telecompaper, 2004) 

1.4.2 Value chain 

Compared to the second generation value chain, the third generation value chain will be 
characterized as more complex and multi-facetted. As the industry evolves and matures, new 
entrants will position themselves in the value chain, carving out specific roles, depending on their 
specific resources and core competencies (Harmer & Friel, 2001). 

Wirtz (2001) states that when industries converge, the new value chain is (in part) formed through a 
merger of the value-adding processes from the original industries. One way to look at the third 
generation of mobile communication services is the convergence of different technologies: second 
generation communication services, data communications and features of the Internet. Therefore, a 
compound value chain originates, derived from those industries. This value chain is represented in 
figure 1.5. 
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The new players in the value chain are depicted in the darker colour blue 

• Portal providers distribute a mobile homepage and a set of services for mobile users. Revenue is 
generated by the 'stickiness' of the site as advertising and referrals lead to revenue from 
content providers if users choose to stay with the site as their chief source of information and 
search capability. 

• Applicotion providers supply products which are purchased by users either by pay-per-use or 
subscription. Applications are either used on-line or downloaded. 

• Security providers are becoming increasingly important as mobile access to corporate 
information becomes widespread, and financial transactions from mobile devices become 
more common. lt could also play a role in the payment processing. 

In Europe, the tendency among operators hos been to develop in-house services and to control 
subscribers' access to content (Duarte, 2001) . With regard to third generation services market, this 
tendency hos diminished, because of the improved functionalities and the needed extension of 
specific programming knowledge concerned with these new mobile services, especially because 
the mobile operators already have invested heavily into the hardware, software and licences to be 
able to provide third generation telecommunications, it can be expected that the mobile operators 
will become more focussed on their core activities. 

l .4.3 Public health issues 

The increasing awareness of the Dutch public with regard to the area of mobile telecommunications 
influences the market as a whole. The foregoing years, the alleged effects of electromagnetic fields 
(transmitted by UMTS-antennes) on the public health hos received increasing attention. 

Research hos been carried out to verify claims of the adverse effects of UMTS radiation on the public 
health. In 2003 TNO (a Dutch research institute) caused global disturbance by concluding that 
intensive exposure to UMTS radiation could cause someone to experience dizziness, headaches and 
a reduction in concentration (Parool, 2006) . 

However, this research was criticized for being too small-scaled, and an extended version of the 
research was executed in Switzerland. This follow-up research unambiguous concluded that the 
radiation causes no harm to people (Financieele Dagblad, 2006). Nevertheless, the debate is likely 
to continue the coming years as not everybody is convinced by the results of this research . 

1 .5 Research Background 

Basic mobile communications services, voice and text messaging, have proved to be a massive 
success for the second generation services (UMTS Forum, 2003). However, these services have 
reached saturation, and telecommunication providers recognized that growth potential lies in 
innovative services, enabled by the UMTS standerd. 

UMTS auction 
This trend was predicted several years earlier. In the year 2000, several European governments 
decided to auction the UMTS licenses needed to provide third generation services. 

The Netherlands was the second European country to auction its licenses, shortly otter the UK had 
organized ' the biggest auction ever', the Dutch auction took 306 rounds to complete and lasted 
from July 6 to July 24, 2000 (Damme, 2002). 

As can be seen in table 1.2, the Dutch auction revenues per capita are significantly less compared 
to the UK and Germany, and are more in line with ltaly and Austria. 
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Country 
# incumbent # UMTS licences Revenue 
2G providers auctioned (EUR/ capita) 

UK 4 5 650 

Netherlands 5 5 170 

Germany 4 6 620 

ltaly 4 5 210 
Austria 4 6 105 

Table 7 .2: Auction revenues in EUR per capita, chronologica/ ordered (Damme, 2002) 

The Dutch government collected an estimated EUR 2.7 billion by auctioning its five licences, of 
which Telfort contributed EUR 430 million for owning a licence. 

Market reality 

However, not long otter these auctions, Brodsky (2001) researched second generation data services 
uptake and concluded: 'Only small percentages of .. . wireless customers are using mobile services 
via their phones' and he added: 'and the continuity of a number of European telecommunication 
companies is seriously threatened as a result of the exorbitant investrnents that were paid for the 
(UMTS) licenses of 3G wireless technology.' 

As other European countries have been providing third generation data services before these 
services were introduced in the Dutch market, valuable insights can be derived from these countries. 
The following three statements however do not foretell a very positive future for third generation 
services in The Netherlands: 

• 'The European UMTS uptake is problematic, only ltaly reports reasonable figures as 16% of the 
mobile subscription users have access to UMTS, but utilisation in that country remains very 
limited. These percentages are considerably less at other countries: England (7%), Germany 
(4%) and France (3%).' (Computable, 2006) , 

• 'A research of Forrester revealed that only at the year 2010 about 60% of the mobile European 
phone users will have UMTS functions on their phones, and will actually use those functions.' 
(Telecom business Magazine, 2006) . 

• 'UMTS would drive the publ ic into the massive use of mobile internet, it didn 't . Even the younger 
users are obstructive, 60% of all European mobile user under the age of 24 hos access to mobile 
data services with his mobile phone, but only 18% actual ly uses makes use of these services. 
(Parool. 2006) 

What caused the (Dutch) telecommunication providers to invest enormous amounts of money in 
their UMTS licences? Shankar et al. (2003) pose that this was caused by a hype surrounding third 
generation services. This hype was driven by three main factors: the excitement regarding mobile 
technology, the continuing growth of e-commerce, and the high penetration level of wireless 
devices worldwide. 

Uptake 

One of the most important reasons for the disappointing uptake of m-commerce is the fai lure of 
firms to understand customer value creation (Shankar et a l" 2001) . lt appears that the added value 
of wireless services currentty being marketed lacks the advantages needed to create a market 
'pull'. In fact, it seems that the adoption and diffusion of these services is il lustrative of a classic case 
of technology 'push' (Basso, 2001). To successfully move beyond the technology push of mobile 
data services, Kleijnen et al. (2004) state: ·a deeper insight in the factors driving consumers' 
acceptance of mobile services .. . is needed. ' 

Concluding 

The success of GSM caused the Dutch operators to make large investrnents in the third generation 
of mobile telecommunications. However, the uptake of innovative second generation (data) 
services hos been slow and the acceptance of third generation services in other European countries 
is disappointing. To improve third generation service acceptance in the (Dutch) market, literature 
states a deeper insight in the factors driving the consumer's acceptance is needed. This leads to the 
below-mentioned problem definition, fol lowed by the research assignment, and derived from this 
assignment, the research questions. 
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Problem definition 

Telforthas made large Jnvestments In the thfrd generatlon of mobile telecommunlcations to 
provtde a new range of mobile services: however, the wl/1/ngness of the consumer to use these 

thlrd generatfon mobile services remains uncertaln. 

Research assignment 

Analyse the acceptance of the third generation mobile seNices among the Dutch mobile 
telecommunication users, in order to gain a better understanding of the drivers that influence 

acceptance and their relative importance. 

Research questions 

7. Which leading theories in the field of techno/ogy acceptance can be derived from the 
scientific literature and which of these have an optima/ fit with the context of this 
research? 

2. Which theory (or combination of theories) hos an optima/ fit with the context of this 
research and can therefore seNe as the basis for the research model? 

3. Which adaptations must be made to the research model basis in order to finalise the 
research model? 

4. Which drivers of acceptance can be 'proven' by the research model and what can be 
concluded about their relative importance? 

5. Which segments can be deduced from the target population and to what degree do 
their acceptance drivers differ among these segments? 

This study aims at extending current knowledge on technology acceptance, in particular the 
knowledge on technology acceptance of third generation mobile services. Ultimately, this study will 
contribute to the process of gaining a deeper insight into the drivers that influence acceptance of 
these services. for the population as a whole and for specific segments. 

1.6 Research approach 
A simplified representation of the research approach is presented by figure 1.6. This approach can 
be subdivided into five main phases. These phases are in accordance with the chapters of this 
thesis. 

lntroduction Framework Research ~-- -~~ Conclusions 

Company Review Services 

Selection Population Model Fit 
Market 

Findings 

Measurement Testing 
Background Extensions 

Sample Moderators 

Assignment 
Hypothesis 

" Clustering 
Model Analysis 

PractiCE 

Figure 7.6: Simplified representation of the research approach 

lntroduction (Chapter 1) 

This phase introduces the context of the research by successively describing the company, the 
market and its developments, leading to the research assignment and the research questions, 
followed by formulating the research approach. These steps have all been taken in the former 
paragraphs of this chapter and serve as the basis for the construction of the conceptual framework. 

Conceptual Framework (Chapter 2 & 3) 

This phase will lead to the construction of the conceptual framework. In chapter two several theories 
are introduced in the format of a literature review. From these theories, a selection is made that will 
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be used as the basis of the conceptual framework . In chapter three, several context-specific 
extensions will be added to this basis and the hypothesized relationships between the parts of the 
framework are formulated, ultimately leading to the completion of the research model. In order to 
validate the research model and test the hypothesized relationships, the next phase is entered: the 
planning and execution of the empirica! research . 

Empirica! Research (Chapter 4) 

The research model is just one of the necessities of executing empirica! research into mobile service 
acceptance. Further specification is needed to establish what will be accepted and by whom . 
Therefore the empirica! research phase starts by selecting target (mobile) services. Consequently, 
the target population is chosen . Further acceptance analysis will focus on those choices. Next, the 
measurement instrument and method are worked out in depth, followed by the sample choice of 
the target population and the analysis method. This empirica! research phase leads to the collection 
of a large amount of data. The analysis of these data is discussed in the findings phase. 

Findings (Chapter 5) 

When all data are collected, the process of validation of the instrument and tests pertaining to the 
model are executed. When satisfactory validity and model fit is established, testing of the 
hypothesized relationships can start followed by tests of moderating influences. Finally, cluster 
analysis is executed to replicate the Technology Readiness taxonomy of consumers. The findings will 
further be discussed in the conclusions phase. 

Conclusions (Chapter 6) 

The conclusions phase is subdivided into two parts, the theoretica! aspects and the practical 
implications. The theoretica! part elaborates further on the discussions of the findings. The practical 
implications will include a focal point on marketing aspects. 

1 . 7 Conclusion 

This chapter introduced the context of this research. The saturation of second generation voice and 
SMS services has led the providers of mobile telecommunication to offer a new generation of mobile 
services. Providing these services carne with a price as the Dutch government also wanted to share 
in the expected revenues at forehand. However, lndications of disappointing uptake have been 
reported since. To improve the acceptance of these services, the following research assignment is 
formulated: 

Analyse the acceptance of the third generation mobile seNices among the Dutch mobile 
te/ecommunication users, in order to gain a better understanding of the drivers that influence 

acceptance and their relative importance. 

From this assignment several research questions are derived which will be answered throughout this 
thesis. The following chapter will answer the first two research questions. 
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Chapter 2 Research model 
This chapter will discuss the process of drafting the basis for the research model and discusses its 
theoretica! underpinnings. Paragraph 2.1 summarizes the literature review on the technology 
acceptance theory by introducing five leading theories in this field. The applicability of each theory 
within the context of this specific research is discussed in paragraph 2.2, followed by the choice of 
one or more theories (paragraph 2.3) that w ill be used as the basis for the research model 
(paragraph 2.4). The conclusions are presented in paragraph 2.5. 

2. 1 Technology acceptance theory 

Technology acceptance theory examines the factors that influence the adoption and diffusion 
throughout a social system of new technologies (Barnes & Huff, 2003), such as the third generation 
mobile services (3G mobile services). There are several bodies of knowledge, supported by theories, 
which attempt to explain factors associated with the acceptance of an innovative technology and 
a selection of theories will be discussed below. 

Lu et al. (2003) state that while there hos been an increasing amount of wireless mobile activity, littie 
attention hos been given in the literature to user acceptance of mobile services. Additional research 
on user acceptance of mobile services will therefore be worthy in providing useful information, 
especially at this early stage of development and implementation of third generation mobile 
services (3G mobile services) . 

There is a wide array of theories, pieces of each which hold some explanatory power with respect to 
this research . This literature review focuses on perceptions and intentions with respect to the 
acceptance of 3G mobile services. This review resulted in a selection of five leading theories in the 
field of technology acceptance. The theoretica! background of the following five theories will be 
discussed: 

• Theory of Reasoned Action (2. l . l) 

• Theory of Planned Behaviour (2 . l .2) 

• Technology Acceptance Model (2.1.3) 

• Technology Readiness theory (2 .1.4) 

• Diffusion of lnnovation (2.1.5) 

2. 1 .1 Theory of Reasoned Action (TRA) 

The Theory of Reasoned Action is an influential theory derived from the social psychology (figure 
2.1 ). lt posits that behaviour is best indicated by behavioural intention and subsequentiy, 
behavioural intentions are formed jointly from 'subjective norm ' and 'attitude (towards the intended 
behaviour)'. 

Attitude 

Attitude is defined as: the degree in which a buyer/actor hos a favourable or unfavourable reaction 
(evaluation, appraisal, etc.) toward a given behaviour (Gentry & Calantone, 2002). 

Subjective Norm 

Subjective norm considers the probability that important referent persons or groups approve or 
disapprove of performing a given behaviour (Gentry & Calantone, 2002). 

As one would predict, the more favourable one's attitude and subjective norm are toward a given 
behaviour, the greater the expected intention to perform the given behaviour. 

The Theory of Reasoned Action hos proven remarkably robust and hos been widely applied in a 
variety of research settings, including modelling the acceptance of new technologies (Davis et al., 
1989; Scannell, 1999) . Davis et al . (1989) also noted that the Theory of Reasoned Action very 
practically assumes that all other factors that influence Behaviour do so indirectly, by influencing 
attitude and subjective norm. 
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lntention leads to Behaviour 

Sheppard et al. (l 988) performed a meta-analysis of TRA studies, and found a strong correlation 
between behavioural intentions and behaviour was shown. The connection of intentions followed by 
actions demonstrated in Theory of Reasoned Action is used in several follow-up theories. 

External 
Variables 

Attitude 

Subjective 
Norrr 

Behavioura 
Intentior 

Behaviour 

Figure 2.1: Theory of Reosoned Action, odopted trom Fishbein and Ajzen (1975) 

The parsimony of attitude, subjective norm and behavioural intention hos made TRA a very popular 
basis for exploring antecedents to human behaviour. Using just these main elements, additional 
factors can be attached to each of these explaining the variance in specific cases of human 
behaviours. Extensions of TRA come in a wide range of forms, with one of the foundational 
extensions being the Theory of Planned Behaviour. 

2.1.2 Theory of Planned Behaviour (TPB) 

Ajzen (1991) developed the Theory of Planned Behaviour. This theory assumes three independent 
determinants of behavioural intention: attitude, subjective norm, and perceived behavioural control 
(figure 2.2). The determinants attitude and subjective norm are identical to those previously 
discussed for the Theory of Reasoned Action . The addition of Perceived Behavioural Control is the 
key difference between both models. 

Perceived behavioural control 

Ajzen (1991) defines Perceived Behavioural Control as a person's perception of the ease (or 
difficulty) of performing the behaviour of interest. 

This extension is used to increase the predictive power of TRA with only a minor decrease in 
parsimony. subjective norm and perceived behaviour control are used to account for individual 's 
beliefs that their actions are not totally under their own control, or at least that they will consider 
other factors outside their self before making a decision. 

External 
Variables 

Attitude 

Subjective 
Norrr 

Percievec 
Behavioura 

Control 

Behavioura 
Intentior 

Figure 2.2: Theory of Planned Behaviour, adapted trom Ajzen (1991) 

Behaviour 

As suspected, the greater the perceived behavioural control, the greater the expected intention to 
perform the given behaviour. lt is important to note that the relative importance of attitude, 
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subjective norm, and perceived behavioural control in the prediction of behavioural intention is 
expected to change across behaviours and situations. Consequently, in some situations only one or 
two of these determinants may be significant. The Theory of Planned Behaviour hos, among various 
other things, successful ly been used to model the acceptance of a new technology. 

TPB hos been supported by 16 studies, Ajzen (1999), reported a considerable amount of variance 
(multiple correlation coefficients range from 0.43 to 0.94) can be accounted for in behavioural 
intention by the three predictors. Every study reported perceived behavioural control exhibited 
statistically significant regression coefficients (Wetzels, 2003). 

2.1.3 Technology Acceptance Model (TAM) 

The Technology Acceptance Model (TAM), based on TRA hos eliminated the construct attitude to 
increase parsimony. The model was originally based on the assumption that perceived usefulness 
and perceived ease of use are always the primary determinants of IT /IS adoption in organizations. 
According to TAM, these two determinants serve as the basis for intention to use, generating actual 
use, as depicted by figure 2.3. 

External 
Varia bles 

Perceivec 
Usefulnes~ 

Perceived Ease 
of Use 

I ntention te 
USE Actual USE 

Figure 2.3: The Technology Acceptonce Model, odopted from Davis (1989) 

Perceived Usefulness 
Perceived usefulness is originally defined as the extent to which a person believes that using a 
system would enhance his or her job performance (Davis, 1989). 

Perceived Ease of Use 
Perceived Ease of Use refers to the extent to which a person believes that using a system would be 
free of mental effort (Davis, 1989). 

In contradiction to the two previously discussed theories (Theory of Reasoned Action and Theory of 
Planned Behaviour), subjective norm is not directty seen as a significant determinant in this model. 

Throughout the years, TAM hos received extensive empirica! support through validations, 
applications, and replications for its power to predict the use of information systems (Davis, 1989; 
Morris & Venkatesh, 2000). On the other hand, (as also can be observed by the definitions of 
Perceived Usefulness and Perceived ease of Use), TAM is very much limited to workplace settings, 
work-related software/information systems (Lederer et al " 2000) , since TAM 's core constructs do not 
fully reftect the variety of user contexts (Moon & Kim, 2001) . 

TAM extensions 
To capture all the relevant determinants of using the TAM for non work-related contexts, TAM 
requires situation specific extensions or integration with other acceptance models. Davis and his 
colleagues (Venkatesh & Davis, 2000) have been validating and extending the TAM model under 
different situations to make it more explanatory. A number of modified TAM models were also 
proposed recentty by other researchers to suit new technologies including Internet, intranet, World 
Wide Web and Wireless Services (Wetzels, 2003). TAM extensions that account for issues associated 
with the acceptance of hedonistic related innovations include an additional determinant of 
intention to use: perceived enjoyment. 
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Perceived Enjoyment 

Davis et al. (1992), defined Perceived Enjoyment as the extent to which an activity .... is perceived to 
be personally enjoyable in its own right aside from the instrumental value of the technology. 

Consumer behaviour literature distinguishes between utilitarian and hedonic products (Hirschman & 
Holbrook 1982) . The term hedonic derives from the word hedonism, a term used to denote the 
doctrine that pleasure or happiness is the chief good in life (Merriam-Webster 2003). 

A hedonic factor was not part of the early work on TAM but eventually was explored by a few 
researchers. In the workplace Davis et al. (1992) concluded that (perceived) enjoyment was one of 
the primary constructs through which other factors influenced usage intentions although it was not 
nearly as powerful as usefulness. However, when applied to the consumer contexts Childers et al. 
(2001) found that enjoyment had significant effects. Within the context of hedonistic information 
systems, van der Heijden (2004), reported a significant relationship between perceived enjoyment 
and intention to use. The hedonistic extension of TAM is depicted by figure 2.4. 

External 
Varia bles 

Perceivec 
Usefulnes~ 

Perceived Ease 1---~.. of Use ,__ __ 

Perceivec 
Enjoyment 

Figure 2.4 TAM with hedonistic extension 

2.1.4 Technology Readiness (TR) 

Intention te 
USE 

Actual USE 

Although new technologies have been penetrating the population at increasing rates, survey-based 
evidence suggests signs of growing consumer frustration and disillusionment (Alsop, 1999) . For 
example: although computer home penetration of PCs increased from 29% to 54% between 1995 
and 1999, the percentage of adult consumers (ages varying from 16 to 74) who said they were using 
their home PCs declined from 90% to 53% during the same period ('PC usage in homes', 1999). A 
plausible explanation for this inverse relationship is that the adopters at later stages are not as 
technology sawy as the early adopters. Another plausible reason is product complexity coupled 
with a loek of user-friendly instructions and support service (Parasuraman, 2000). 

As positive and negative feelings about technology may coexist, the relative dominance of those 
two types of feelings is likely to vary across individuals. As such, people can be arrayed along a 
hypothetical technology beliefs continuum anchored to be strongly positive at one end and 
strongly negative at the other. Moreover, people's positions on this continuum can be expected to 
correlate with their propensity to embrace and employ technology: their Technology Readiness (TR) 
(Parasuraman, 2000). 

Technology Readiness 
Technology Readiness refers to one's tendency to embrace and use new technologies tor 
accomplishing goals in home life and at work. The construct can be viewed as an overall state of 
mind resulting from a variety of mental enablers and inhibitors that collectively determine a person 's 
predisposition to use new technologies (Parasuraman, 2000) . 

TR uses four dimensions to investigate people's tendency to adopt new technologies: optimism, 
innovativeness, discomfort and insecurity (also see figure 2.5). 
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Discomfort + Optimisrr 

+ 

Insecurit) Innovativeness 

Figure 2.5: TR and its tour dimensions, adapted trom Parasuraman (2000) 

Tsikriktsis (2004) defined the tour dimensions as following: 

Optimism 
A positive view of technology and a belief that it offers people increased controL flexibility, and 
efficiency in their lives. lt is a general dimension that captures specific feelings, suggesting that 
' technology is a good thing'. 

lnnovativeness 
The tendency to be a technology pioneer and thought leader. lt measures the extent to which an 
individual believes that he or she is at the forefront of trying out new technology-based services and 
is considered by others as an opinion leader on technology-related issues. 

Discomfort 
A perceived loek of control over technology and a feeling of being overwhelmed by it. lt represents 
the extent to which people have a general paranoia about technology-based services believing 
that they tend to be exclusionary rather than inclusive of all kinds of people. 

lnsecurity 
The distrust of technology and scepticism about its ability to work properly. Although somewhat 
related to discomfort, this dimension focuses on specific aspects of technology-based transactions, 
rather than a loek of comfort with the technology in gene ral. 

TR is conceptualized as a trait; a relatively stable descriptor of individuals. Traits are generally not 
influenced by environmental or internal variables. In this respect, TR is quite different from system
specific variables such as TAM 's perceived usefulness and perceived ease of use, that may vary 
across technologies, vendors and situations. 

Taxonomy 
Parasuraman & Colby (2001) and Colby (2002) have combined different traits to provide a 
taxonomy of technology customers (to bie 2.1 ). They describe five types of technology customers: 

• Explorers: highly motivated and fearless; 

• Pioneers: desire the benefits of new technologies but are more practical about the difficulties 
and dangers; 

• Sceptics: need to be convinced of the benefits of new technologies; 

• Poranoids: convinced of the fruits, but unusually concerned about the risks; 

• Laggards: may never adopt unless they are forced to do so. 

Optimism lnnovativeness Discomfort lnsecurity 

Explorers High High Low Low 

Pioneers High High High High 

Sceptics Low Low Low Low 

Paranoids High Low High High 

Laggards Low Low High High 
Table 2. 1: Differing be/iets of Technology Adoption segments, adapted trom Co/by (2002) 
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2.1.5 Diffusion of lnnovation theory (Dol) 

Diffusion of lnnovation theory is based around the concept of an innovation (an idea, practice, or 
object that is perceived as new by an ind ividual), and how it spreads through a population of 
adopters. The theory is grounded in sociology and communications theory. One theorist in particular, 
Everrett Rogers, hos spent over 30 years studying the Diffusion of lnnovation of all kinds, trom the 
QWERTY keyboard to agricultural innovations in developing countries (Rogers, 1995). Everett Rogers' 
book, 'The Diffusion of lnnovations' (first published in 1962), is a compilation and synthesis of diffusion 
research and is regarded as the 'bible ' of the diffusion theory. 

Framework 
Rogers described five elements that characterize diffusion (see figure 2.6). These elements provide a 
framework to explain the relationships between innovators and innovations and relevant information 
concerning each. The level of adoption of a particular innovation is determined by the presence 
and strength of these five elements. 

Social 
Consequences 

of Adoptior 

Adapter 
Characteristics 

~----~ 

Communication 
Channels 

Innovatior 
Characteristics 

Adapter 
Decision Process 

Figure 2.6: Diffusion of lnnovation framework adapted by Rogers (1995) 

As a tramework, these elements are not measurable and therefore the following related five 
elements have been used to explain the rate of diffusion: 

• Relotive odvontoge: the degree to which an innovation is perceived as better than the idea it 
supersedes; 

• Compotibility: the degree to which an innovation is perceived as being consistent with existing 
values, past experiences and needs of potential adopters; 

• Eose of Use: the degree to which an innovation is perceived as difficult to understand and use; 

• Visibility: the degree to which the results of an innovation are visible to others. 

• Image The degree to which use of an innovation is perceived to enhance one 's image or status 
in one 's social system 

Segmentation 
A five-part segmentation of adopters is proposed by this theory (figure 2.7). The Innovators (l) are 
the first few people that take initiative in purchasing or using a product. Within a population, a small 
group starts using an innovation early, the Early Adopters (2). These are followed by the Early Majority 
(3) with a rapid increase among the majority of the population. After the average member of the 
social system hos adopted the innovation and the pressure of peers is increasing, the Late Majority 
(4) is ready to adopt the innovation. Last in a social system to adopt an innovation are the Laggards 
(5) . These segments can be mapped in terms of standard deviations trom the mean innovation rate. 
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Figure 2.7: Distribution of Adopters, adopted trom Rogers (2003) 
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2.2 Pre-selection 

The former paragraph discussed five leading theories of technology acceptance in depth. Although 
apparent theoretica/ over1aps are present, each theory proposes puts forward specific acceptance 
drivers. One or more of these theories wil/ be used as the basis for the research model. In order to 
select the most applicable theory with regard to the context of this research, a selection between 
these theories must be made. 

This paragraph discusses the preselection process. The following paragraph (paragraph 2.3) wil/ go 
through the final selection process, based on various criteria . 

In order to make an initia/ preselection, the five theories are evaluated with regard to an important 
norm: the previously stated research objective. 

Analyse the acceptance of the third generation mobile services among the Dutch 
mobile telecommunication users, in order to gain a better understanding of the drivers 

that influence acceptance and their relative importance. 

This norm co/Is for the theories to analyse the acceptance of end-users, or in other words, analyse 
the individual acceptance. Only one of the five models hos a low applicability with regard to this 
kind of acceptance analysis: The Diffusion of lnnovation theory. 

The Diffusion of lnnovation theory is a brood framework used to analyse accumulated level of users, 
in stead of individuals. The theory is based around the concept of an innovation and how it spreads 
through a population of adopters, describing adoption rates, distributed over time, making it less 
applicable to analyse individual acceptance drivers. Therefore this theory is excluded as a potential 
basis for the research model. 

2.3 Final Selection 

The remaining four theories are considered to be in line with the research objective. In order to 
analyse their suitability as theoretica/ basis for the research model, the final choice wil/ be based on 
their performance on following criteria : 

• Measurement validity; 

• Explanatory power: 

• Genera/ domain of application: 

• Added value to the scientific literature. 

2.3.1 TRA, TPB and TAM 

The Theory of Planned Behaviour (TPB) is an extension of the Theory of Reasoned Action (TRA) and 
the Technology Acceptance Model (TAM) is generally considered to be an adaptation of TRA As 
these theories are related, their performance on the criteria wil/ be evaluated simultaneously. 

Measurement validity 

Over the years, the three theories have received a significant amount of attention in the scientific 
literature, accumulating a brood basis of theoretica/ and empirica/ support. However, TAM is 
regarded to be the most widely cited and used model of individual technology acceptance. 

To illustrate this point, it is estimated that about 100 studies were published Oournals, proceedings, or 
technica/ reports) related to TAM between 1989 and 2001 . In these studies, TAM was extensively 
tested using different sample sizes and user groups within or across organizations, analyzed with 
different statistica/ tools, and compared with competing models. Overall, researchers tend to 
suggest that TAM is va/id, parsimonious, and robust (Venkatesh & Davis, 2000), 

Schepers et al. (2005) , state: 'over the years, strong empirica/ support hos been established in favour 
of TAM, making it a robust theory since it holds across persons, settings, and times.' 
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Explanatory power 

Based on the results of 16 studies, Ajzen (1991) concluded that a considerable amount of variance 
can be accounted for by using TPB. In every study, Perceived Behavioural Control (the determinant 
added when compared to TRA), exhibited statistically significant regression coefficients, which is an 
indication that TPB hos a slightty better explainability of variance compared to TRA (Wetzels, 2003). 

Many studies have examined TAM's overall explanatory power and measurement validity in 
different empirica! settings characterized by user group, technology and organizational context. 
Wetzels (2003) states that results trom these studies suggest that TAM is capable of providing fairly 
adequate explanation and/or prediction of user acceptance. When compared to TPB, Taylor & 
Todd (1995) report that the pure TPB model does not exceed the explained behaviour variance tor 
behaviour of vis-à-vis TAM. 

This statement is supported by Venkatesh (2000) , who poses that numerous empirica! studies have 
found that TAM consistently explains a substantial proportion of the variance (typically about 40%) in 
usage intentions and behaviour, and therefore TAM compares favourably with alternative models 
such as TRA and TPB. 

General domain of application 

Numerous models explaining technology adoption (TAM and TPB included) are inspired by TRA 
Grounded in socio! psychology and not specifically designed for explaining technology adoption, 
TRA was nevertheless very influential to other models as it is one of the most fundamental and 
influential theories of human behaviour (Venkatesh & Davis, 2000). 

Wetzels (2003) states that in the case of TRA multiple studies in a wide variety of areas the key 
assumptions and restrictions have been explored. Ajzen & Fishbein (l 980) add that TRA hos been 
developed to ' ... explain virtually any human behaviour. .. ' . 

Throughout the years, TAM hos received extensive empirica! support through validations, 
applications, and replications for its power to predict use of information systems (Davis, 1989; 
Venkatesh & Morris, 2000), but at the same time, TAM hos originally been limited to workplace 
settings and work-related software and information systems (Lederer et al., 2000). 

Added value to the scientific literature 

TAM hos mainly been used in the organisational context with a focus on IT/IS adoption, whereas TRA 
and TPB have been used to explain a wider range of behaviour. As a result of this difference in 
scope, using the TAM model in the specific context of this research will result in a greater added 
value to the scientific literature as the application of TAM in the context of individual consumer 
acceptance of 3G mobile services is considered relatively new. 

Comparison conclusion 

Based on the analysis stated above, the TAM model outperforms TRA as well as TPB with regard to 
measurement validity and explanatory power. Only with respect to the genera! domain of 
application, TRA and TPB have a better performance as they have been applied to a broader 
domain. However, this difference in domain application, combined with the specific context of this 
research (individual consumer acceptance of 3G mobile services), makes utilisation of TAM as basis 
for the research model more valuable to the scientific literature. 

Overall, it can be concluded that all three theories (TAM, TRA and TPB) have potential to serve to 
measure the individual acceptance of 3G mobile services, consequently, all three models have 
potential to serve as the basis of the intended measurement model. However, based on the criteria 
discussed above, the use of TAM is favoured above TRA and TPB (see table 2.2). 

Criteria TRA TPB TAM 
Measurement Validity + + ++ 
Explanatory Power + + ++ 
General Domain of application ++ ++ + 
Added Value + + ++ 

Table 2.2: TRA TPB and TAM compared, (++) very good (+) good (-) neutra/ 
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2.3.2 Technology Readiness 

Technology Readiness can be characterized as a trait, measuring 'an overall state of mind resulting 
from a gestalt of mental enablers and inhibitors that collectively determine a person's predisposition 
to use new technologies' (Parasuraman, 2000) . 

So, does the inclusion of a trait contribute to the insight into individual acceptance behaviour? 
Dabholkar & Bagozzi, (2002) think it does, they pose: 'research hos recognized that variation arising 
from personality traits is of greater interest than demographic or psychographic factors because 
such variation is at the heart of consumer .. . behavioural intention .' 

As Technology Readiness (TR) is relatively new concept, littte is known with regard to the explanatory 
power and measurement validity of the TR construct. Therefore, using TR as the basis of the research 
model will not only provide deeper insight into the acceptance of 3G mobile services, but will also 
contribute significantly to the scientific literature. 

2.4 1 ntegration of distinct theories 

The former paragraph concluded that two theories (TAM and TR) have a high potential to serve as 
basis for the research model. This raises the following question, 'can both be integrated into one 
single model? ' In order to answer this question, three issues have to be investigated: 

• Theoretica! possibility of integration (2.4. l ); 

• Practical value of integration (2.4.2); 

• Theoretica! value of integration (2.4.3). 

2.4.1 Theoretica! possibility 

The main difference between TR and the determinants used in TAM, is that TR is conceptualized as a 
trait; a relatively stable descriptor of individuals. Traits are generally not influenced by environmental 
or internal variables. TAM constructs (like perceived usefulness and perceived ease of use) on the 
other hand, vary across technologies, vendors and situations (Parasuraman, 2000). TR accounts for 
technology acceptance via individuals' genera! predisposition, whereas TAM measures individual, 
system-specific, perceptions to explain technology acceptance . 

Although the theories are conceptually different, Parasuraman states that it is theoretically possible 
to integrate TR and TAM as both are proposed to explain technology acceptance (Parasuraman 
2000; Davis 1989) . 

Concluding: both theories can be used to measure the same target behaviour: technology 
acceptance, but both theories also utilize a different approach in doing so. Therefore it can be 
concluded that it is theoretically appropriate to combine both theories in the same research model. 
The same conclusion is drawn by Yi et al. (2003). Their research confirms the appropriateness of 
integrating TR and TAM within one research model. 

2.4.2 Practical value 

Yi et al. (2003) argue that TAM fai led to explicitly consider a set of important constructs: individual 
traits. Dabholkar and Bagozzi (2002) , endorse this statement by posing that ' research hos recognized 
that variation arising from personality traits is of greater interest than demographic or psychographic 
factors because such variation is at the heart of consumer ... behavioural intention ·. 

The combination of TR and TAM hos been studied earlier. Yi et al. (2003) studied the moderating 
effects of TR within TAM . In this research it was demonstrated that for people with certain personal 
traits, perceived usefulness is of littte interest when accepting new technologies. Specifically, for 
those people who are highly innovative and optimistic with respect to new technologies, whether 
they accept a new technology or not is regardless of their perceptions of whether the technology is 
useful for their work. In addition to the research of Yi ; Kleijnen et al. (2004) a lso reported moderating 
effects of TR in their research on consumer acceptance of wireless services. 
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2.4.3 Theoretica! value 

In previous research, TR hos been included as a moderator (Yi et al., 2003; Kleijnen et al " 2004). In this 
research however, TR is introduced as a separate determinant of (among other things) intention to 
use. This approach hos the advantage of contributing to the scientific technology acceptance 
knowledge, as this is (to the knowledge of the author) the first time TAM and TR are combined in 
such a manner. 

This research can therefore be viewed as a timely response to Parasuraman's appeal to develop 
and empirically test conceptual models in which TR is a core construct (Parasuraman, 2000). 

2.4.4 lntegration conclusion 

The lntegration of TR and TAM into the research model is considered possible and 
(practical/theoretical) valuable. This leads to the creation of a new model: the Technology 
Readiness Acceptance Model, or TRAM . The hypothesized relationships of the constructs within 
TRAM are discussed in the following paragraph . 

2.5 Conclusion 
There is a wide array of theories, pieces of each which hold some explanatory power with respect to 
this research. The theoretica! background of five theories hos been discussed and based on their 
applicability; two theories have been selected as basis for the research model: TAM and TR. The 
lntegration of TR and TAM is considered possible and valuable. And therefore the first and the 
second research questions have been answered. 

1. Which leading theories in the field of technology acceptance can be derived trom the 
scientific /iterature and which of these have an optima/ fit with the context of this research? 

2. Which theory (or combination of theories) hos an optima/ fit with the context of this research 
and can therefore serve as the basis tor the research model? 

The following chapter covers the third research question: 

3. Which adaptations must be made to the research model basis in order to finalise the 
research model? 
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Chapter 3 TRAM Composition 
The Technology Readiness Acceptance Model or TRAM arises out of a merger of TR and TAM. The 
constructs of the Technology Readiness Acceptance Model will therefore be derived from these two 
theories. A distinction is made between the dependentvariable and its determinants. 

Dependent variable 

Both theories (TAM and TR) are used to measure technology acceptance . As the target service of 
this research (3G mobile services) hos not yet been introduced to the market by Telfort, the intention 
to use the target service is used as dependent variable in stead of actual use. 

Acceptance determinants 

The following acceptance determinants are proposed for the Technology Readiness Acceptance 
Model: Perceived Usefulness, Perceived Ease of Use, Perceived Enjoyment and Technology 
Readiness. These acceptance determinants collectively shape TRAM. 

Alternative extensions to TRAM will be discussed in paragraph 3.1. Next, paragraph 3.2 introduces 
demographic variables and their hypothesized effects, fol lowed by a c lustering method (3.3). The 
final TRAM model is presented in paragraph 3.4 and this chapter is concluded by paragraph 3.5. 

3. 1 Model extension 

In order to maximise the explanatory power of the model, context specific constructs should be 
incorporated into TRAM . Model extension is supported by Venkatesh & Davis (2000), they stress the 
importance of better understanding key technology acceptance determinants. 

Or as Hu et al. (2003) observed: 'Some incorporated key determinants or antecedents, others 
expanded TAM by including constructs from other theories or models .. . The collective results suggest 
that an individual's decision to accept a technology is likely to be affected by multip le key factors 
or considerations pertinent to the technology and the user ... extensions of TAM are necessary.' 

This statement is a lso confirmed by Legris et al. (2003), otter reviewing 22 artic les on the topic of TAM, 
they concluded that the results of TAM research are not totally consistent or clear and suggest that 
significant factors are not included in the models. 

3.1 .1 Social lnfluences 

As the target services are used in a social environment, social influences (friends, family or other 
influential persons), are likely to have an impact on lntention to Use. The topic social influence is 
divided into two constructs: Subjective Norm and Image. 

Subjective norm 

Retrieved from the Theory of Planned Behaviour, subjective norm considers the probability that 
important referent persons or groups approve or disapprove of performing a given behaviour 
(Gentry & Calantone, 2002) . Empirica! support for the relationship between subjective norm and 
behaviour is given by many studies, e .g . (Venkatesh & Davis, 2000) . More background information is 
stated in 3.2.6. 

Image 

Derived from the Diffusion of lnnovations theory, image is used to describe the aspect of the 
innovation that the adopter perceives as being beneficia! to their social status. Image is about 
understanding 'The degree to which use of an innovation is perceived to enhance one 's image or 
status in one 's social system ' (Moore & Benbasat 1991). Empirica! support of the relationship of 
Image and behaviour van be found in many studies e .g. (Venkatesh & Davis, 2000) and this 
relationship is also hypothesized to be existent within the context of wireless internet (Lu et al., 2003). 
Paragraph 3.2.7. w ill further elaborate on this inclusion. 
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3.1.2 Demographics 

Agarwal & Prasad (1999) identified demographics as important moderators, influencing the 
implementation and acceptance of wireless handheld phones. Age, gender and experience are 
included; their hypothesized effects are discussed in paragraph 3.3 . 

3.1.3 Technology Readiness Clustering 

The TRAM model is useful for forecasting purposes, but segmentation is also needed to obtain 
detailed profiles of different segment preferences. De Marez & Verleye (2004) , state 'Crucial for an 
innovation to become a success is an effective introduction strategy in which the appropriate 
marketing and communication decisions are taken about which group to target and when to 
target them.' Technology Readiness is used in TRAM as a construct with direct relationships to other 
constructs, but it can also be used to specify clusters. Paragraph 3.4 will discuss the hypothesis based 
on this clustering method. 

3.2 TRAM relationships 
The hypothesized relationships between the dependant variable and its determinants (and the 
relationships between the determinants) are discussed in the following seven paragraphs. 

3.2. l lntention to Use 

The goal of the research is to gain insight into the drivers of the use of 3G mobile services. However, 
in this research, the acceptance of these services is examined by lntention to Use (IU) rather than 
Actual Use (AU) due to the fact that Telfort hos not introduced the target service to the market. An 
investigation of the intention to use the target services would not seriously attenuate the predictive 
power. The relationship between lntention to Use and Actual Use hos been well discussed in related 
studies (Agarwal and Prasad, 1997). 

3.2.2 Perceived Usefulness 

lnitially, the construct Perceived Usefulness (PU) strongly focused on the extent to which a system 
adds to the consumer's job performance. In the c urrent context of TRAM, a broader perspective is 
used. The target services can be used any time, no location restriction, in both the social as the 
business context. 

Therefore, the following definition of Perceived Usefulness is proposed: 'How well consumers believe 
mobile services can improve, and can be integrated into their daily activities' (adapted from 
Kleijnen et al., (2004)). Kleijnen et al. (2004) pose that when this belief increases, the consumers' 
lntention to Use these services will increase as well. Overall, research hos consistently found that 
Perceived Usefulness positively influences the lntention to Use technology. Hence, the following 
relationship is hypothesized: 

H 1: Perceived usefulness wil/ positively influence intention to use. 

3.2.3 Perceived Ease of Use 

Perceived Ease of Use (PEOU) is another major determinant of lntention to Use. This internal belief ties 
to an individual's assessment of the mental effort involved in using a system (Davis, 1989) . In the 
context of this research, Perceived Ease of Use is defined as: ' the extend to which a consumer 
believes a service is easy to learn or to use' , derived from Kleijnen et al. (2004). 

As people generally tend to stay away from systems which are difficult to use a relationship between 
Perceived Ease of Use and lntention to Use seems sensible. Research hos generally found that 
Perceived Ease of Use influences an individual's intentions to use it (Davis et al., 1989). With respect to 
mobile phone users, convenience/ease of use are critica! (Mao, 2003). lf users tend to consider 3G 
mobile services to be easy to use, they should be more likely to intend to use them, thus the 
following is hypothesized: 

H2a: Perceived Ease of Use wil/ positively influence lntention to Use. 
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Another proposition derived from the TAM literature states that Perceived Ease of Use positively 
influences Perceived Usefulness. Davis & Wiedenbeck (2001) pose: 'When consumers perceive the 
service to be complex and difficult to use, it is likely they will have difficulty in recognizing the 
perceived usefulness of the new technology.' Therefore, it is hypothesized that: 

H2b: Perceived Ease of Use wil/ positively influence Perceived Usefulness. 

Systems that are easier to use will also be perceived as more fun to use than systems more frustrating 
to use. Gordon (2003) poses that consumers are likely to derive greater enjoyment and have more 
fun doing a given task on a system that is easier to use than on a system that is more cumbersome to 
use. As systems become easier to use, they provide users with a greater sense of mastery that in turn, 
leads to greater enjoyment and fun. This leads to: 

H2c: Perceived Ease of Use wil/ positively influence Perceived Enjoyment. 

3.2.4 Perceived Enjoyment 

With regard to this research context, Perceived Enjoyment refers to the perceived fun and 
playfulness resulting from the use of 3G mobile services. Thus, Perceived Enjoyment reflects 
consumers' perceptions regarding the potential entertainment of the use of these services. 

Within earlier TAM research, Perceived Usefulness hos generally been the most important 
antecedent of lntention to Use, but then again, a number of exceptions have been reported in the 
literature (Venkatesh, 1999). The information systems in these studies appear to be accepted less 
because of their Perceived Usefulness than because of their Perceived Enjoyment. 

This phenomenon could be related to the motivational aspects of using a system. Two distinct types 
in motivation are described in the literature : extrinsic and intrinsic motivation. 

Extrinsic motivation 
Davis et al. (1992) propose that extrinsic motivation is related to the performance of an activity, or in 
other words, outcomes are achieved that are distinct from the activity itself. 

lntrinsic motivation 
lntrinsic motivation refers to the performance of an activity for no apparent reinforcement other 
than the process of performing the activity (Davis et al " 1992) . 

Recentty Venkatesh and Speier (2000) , c lassified (Perceived) Enjoyment as a type of intrinsic 
motivation and Perceived Usefulness as a type of extrinsic motivation. Wetzels (2003) states that that 
next to extrinsic motivation, intrinsic motivation should be included in TAM, especially when applied 
to a non work-related context. 

lt is well known that, when people are intrinsically motivated, this is reflected by their lntention to Use 
a system (Csikszentmihalyi, 1990). Davis et al. (1989) , examined the impact of Perceived Enjoyment 
on lntention to Use and found a significant effect. The logic is as following : if consumers think they will 
enjoy using the target services, their lntention to Use will be higher. Therefore the following hypothesis 
is stated: 

H3a: Perceived Enjoyment wil/ positively influence lntention to Use. 

Perceived Usefulness is defined as: 'how well consumers believe mobile services can improve, and 
be integrated into their daily activities', and as people generally consider integrating enjoyment into 
their daily activities as an improvement, a relationship between Perceived Enjoyment and Perceived 
Usefulness is hypothesized . In earlier research by Venkatesh (2000), Perceived Enjoyment hos been 
established as a determinant of Perceived Usefulness. 

H3b: Perceived Enjoyment wil/ positively influence Perceived Usefulness. 

3.2.5 Technology Readiness 

As concluded in paragraph 2.4, integrating Technology Readiness and the Technology Acceptance 
Model is theoretically appropriate and valuable. In previous research, Technology Readiness was 
mainly included as moderator variable (Kleijnen, et al " 2004; Yi et al" 2003) . In this research model 
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however, TR is included as one single construct and is hypothesized to have direct relationships with 
other constructs. 

This research can thereby be viewed as a timely response to Parasuraman's appeal to develop and 
empirically test conceptual models in which TR is a core construct (Parasuraman, 2000). 

Theoretica! basis 
As this is the first time that a Technology Readiness construct is applied in a model in such a manner, 
little information can be derived from the literature to ground the hypothesized relationships 
between the TR construct and the other constructs within TRAM. In order to establish a theoretica! 
basis for the hypothesized TR relationships, the following approach is taken. 

The Technology Readiness construct is formed by its four dimensions and through the TR construct, 
these four dimensions will indirectly influence the other TRAM constructs. 

Unlike the TR construct, the four dimensions of TR have been researched before (albeit theoretica! 
comparable constructs) . 

Finally, the hypothesized relationships between the TR construct and the remaining TRAM constructs 
will an aggregation of the hypothesized relationships between the four TR dimensions and the 
remaining TRAM constructs. 

Optimism 
Parasuroman (2000) poses that a technology optimist believes that new technologies will offer 
increased control, flexibility, and efficiency in their lives: in other words, they have a predetermined 
positive view of a new technology before they are even introduced to it. This predetermined 
positive is considered to be related to intrinsic motivation and therefore related to Perceived 
Enjoyment. 

Since technology optimists are more prestige consciousness (Parasuraman & Colby, 1997), their 
intention to use a new technology is also hypothesized to be greater as long as they would gain 
prestige by using this technology, which seems plausible as social influences are expected to be of 
significance within the context of this research. 

Lee et al. (1993) state that technology optimists generally expect things to go their way and consider 
that good rather than bad things will happen to them. This can also be considered as an indication 
that optimists (individuals with high technology optimism scores) could have a higher intention to use 
technology, because, all things being equal, optimists are hypothesized to have higher acceptance 
intensions than pessimists. 

lnnovativeness 
Agarwal & Prasad (1999) defined personal innovativeness as: 'the willingness of an individual to try 
out any new information technology,' They identified personal innovativeness as being influential on 
usefulness perceptions. 

Rogers (1995) , states: ' In general innovation diffusion research, it hos long been recognized that 
highly innovative individuals are active information seekers of new ideas. They are able to cope with 
high levels of uncertointy, and develop more positive intentions toward acceptance'. 

lndividuals who are more innovative should be more positive in their beliefs about new mobile 
phone services. Across cultures, highly innovative individuals have been found to be more open to 
new ideas and experiences (Hofstede, & Wedel, 1999). Within IS research, evidence suggests that 
innovativeness positively influences beliefs about technology. Karahanna et al. (1995) found that 
personal innovativeness had a direct positive effect on perceived usefulness and perceived ease of 
use of information technology. 

Discomfort 
Discomfort is defined as people's perceived loek of control over technology and a feeling of being 
overwhelmed by it. This definition hos a certain resemblance with another construct that hos been 
included in prior TAM research: Self-Efficacy. 

Self-Efficacy is defined as people's judgement of their capabilities to organize and execute courses 
of action required to attain designated types of performances (Schepers et al " 2005) and therefore, 
the Self-Efficacy construct is assumed to be identical to Discomfort, differing only in measuring the 
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opposite to Discomfort. This means that people with high Self-Efficacy scores are expected to have 
low scores on Discomfort. 

In general, research suggests that when individuals are more confident about their abilities, they are 
more likely to achieve higher levels of performance and be positive regarding their bel iefs (Bandura 
et al " 1977) . Across information technologies, research suggests that individuals who express higher 
efficacy beliefs are more likely to report more positive beliefs about a technology and consequentty 
be more likely to use the technology (Mao, 2003) . 

Self-Efficacy hos been proven to positively affect Perceived Ease of Use (Venkatesh & Davis, 2000), 
therefore it is assumed that Discomfort hos a negative effect on Perceived Ease of Use. 

lnsecurity 

lnsecurity is defined as people's distrust of technology and scepticism about its ability to work 
properly. Therefore, highly insecure people will only adopt a new technology when they believe that 
they will greatty benefit from this technology. However, as of their high levels of scepticism and 
distrust it is hypothesized that highly insecure people will initially perceive a technology to be less 
useful. 

Technology Readiness 

The description of the four dimensions of TR provides a strong indication that these dimensions 
(indirectty) influence other constructs within TRAM . As stated before, in this research the assumption 
hos been made that these hypothesized relationships can be aggregated into the TR construct, as it 
is also formed by its dimensions. The individual dimensions are hypothesized to have relationships 
with the constructs: lntention to Use, Perceived Ease of Use, Perceived Enjoyment and Perceived 
Usefulness. Hence, the following relationships are hypothesized: 

H4a: Technology Readiness wil/ positively influence lntention to Use: 

H4b: Techno/ogy Readiness wil/ positively inf/uence on Perceived Ease of Use; 

H4c: Technology Readiness wil/ positively influence Perceived Enjoyment; 

H4d: Techno/ogy Readiness wil/ positively influence Perceived Usefulness. 

3.2.6 Subjective Norm 

Gentry & Calantone (2002) pose: 'Subjective norm considers the probability that important referent 
persons or groups approve, or disapprove of performing a given behaviour.' 

TAM's referent theory; the Theory of Reasoned Action (TRA), is based in the social psychology and 
included social influence via the construct Subjective Norm. Venkatesh & Davis (2000) state that the 
rationale for a direct effect of Subjective Norm on lntention to Use is that people may choose to 
perform certain behaviour, even if they are not favourable toward the behaviour or its 
consequences, if they believe one or more important referents think they should, and they are 
sufficientty motivated to comply with the referents. 

The literature produces mixed results in terms of significant relationships between Subjective Norm 
and other TAM-related constructs. For example, early studies by Davis failed to show significant 
relationships between Subjective Norm and lntention to Use (Davis et al., 1989) and thus Subjective 
Norm is not generally included in TAM. 

In contradiction to these findings, Thompson et al. (1991) did find a relationship between Subjective 
Norm and PC utilization. Additionally, Ajzen (1991) found Subjective Norm to be an important 
determinant of lntention to Use. Hartwick and Barki (1994) however, only found weak associations 
between Subjective Norm and other variables in an empirica! study of participation. 

Venkatesh et al. (2003) , reason that the construct Subjective Norm can only be significant in 
mandatory settings. As the adoption of 3G mobile services is completely voluntary for each 
individual, this would mean that Subjective Norm would not have any significant effec ts on other 
constructs in this research . However, as stated before, the use of 3G mobile services is mainly 
considered to be a social activity, and consequentty, one's choice whether to use (or not to use) 
the target services is hypothesized to be affected by the opinion of others. This is summarized in the 
following hypothesis: 

H5a: Subjective Norm wil/ positively influence lntention to Use. 
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Next to the direct effect of Subjective Norm on lntention to Use, Venkatesh & Davis (2000) , state that 
Subjective Norm can also influence lntention to Use indirectly through Perceived Usefulness. This is 
enabled by a theoretica\ mechanism cal\ed internalization. This mechanism is defined by Warshaw 
(1980) as the process by which, when one perceives that an important referent thinks one should use 
a system, one incorporates the referent's belief into one's own belief structure. 

In the context of this research, if an influential friend or family member suggests that a particular 3G 
mobile service is useful, one may come to believe that this service actual\y is useful and ultimate\y 
form an intention to use it. Therefore it is hypothesized that: 

H5b: Subjective Norm wil/ positively influence Perceived Usefulness. 

lt is assumed that the same internalisation mechanism can be adopted when one formulates the 
belief structure of Enjoyment. Meaning, if an influential friend or family member suggests that a 
particular 3G mobile service is enjoyable, one may come to believe that this mobile service is 
enjoyable and consequentty form an intention to use it. 

H5c: Subjective Norm wil/ positively influence Perceived Enjoyment. 

3.2.7 Image 

Image is defined as the extent to which the use of an innovation is perceived as enhancement of 
one's status in a socio\ system (M oore & Benbasat, 199 l). Kei man (l 958) described the relationship 
between a socio\ environment and Image as: 'individuals often respond to socio\ normative 
influences to establish or maintain a favourable image within a reference group.' 

This re\ationship is supported by Venkatesh & Davis (2000) , they theorize that Subjective Norm wil\ 
positively influence Image because, if important members of a person 's socio\ group at work believe 
that he or she should perform a behaviour (e.g" using a system), then performing it wil\ tend to 
elevate his or her standing within the group. 

This statement seems is shared by the marketing specialists of Telfort. The average user of mobile 
services does not consider transfer speeds as most important, socio\ image is considered critica\ for 
many. A relationship between Subjective Norm and Image seems justified and therefore : 

H5d: Subjective norm wil/ positively influence Image. 

The hypothesized relationship between Subjective Norm and Image follows the assumption that 
adopting the target service wil\ tend to elevate someone's standing within a group. Consequentty, 
the increased influence resulting from the elevated status provides a basis for improvements in daily 
activities due to this image enhancement. The positive integration of the mobile services into daily 
activities is basically the definition of Perceived Usefulness, which leads to the following hypothesis: 

H6a: Image wil/ positively influence Perceived Usefulness. 

Adopting the target services is hypothesized to elevate someone's standing within a group. This 
image enhancement could also be reflected by an increase of intrinsic motivation, as the 
consumers' perceptions regarding the potential entertainment could change accordingly and 
therefore: 

H6b: Image wil/ positively influence Perceived Enjoyment. 

3.3 Demographics 

Age 

Former research hos identified that the success of an IT/IS innovation implementation depends as 
much on individual differences as on the technology itself (Harrison & Rainer, 1992). Agarwal & 
Prasad (1999) support this statement; they identified demographics as important moderators, 
influencing the implementation and acceptance of wireless handheld phones. Hence, the following 
demographics are included in this research: age, gender and experience. 

Mobile services seem to be more appealing to young generations (Noakes, 2002) , judging from the 
massive use of mobile telephony by this consumer group and interest in services related to mobile 
phones (Sawa\\, 2000) . Pagani (2004) poses that if respondents are segmented to age, differences of 
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preferences (in the context of mobile seNices) can be obseNed between segments and that the 
intentions to adopt among younger people are significantty higher. Therefore it is hypothesized that: 

H7a: Younger people wil/ have a higher lntention to Use than older people. 

Gender 

Literature suggests that gaining a better understanding of age differences is important, particularly 
as it relates to user acceptance and usage of new (information) technologies (Lu et al " 2003) . With 
regard to mobile telecommunications, a suNey conducted in the UK found that men spend more 
time on mobile phones than women (New Strait Times, 2002), and Tsikriktsis (2004) states that men are 
more technology-savvy than women, Hence: 

H7b: Ma/es wil/ have a higher lntention to Use than females. 

Experience 

As 2G mobile data seNices are already present at the market, mobile consumers could already 
have experienced some of these seNices. Or as Beaulieu (2002) , states: 'The future of wireless 
internet hos al ready arrived, but simply at different places and at different points in time.' 

Citrin et al. (2000) pose that the influence of prior experience with similor products or seNices on the 
adoption of an innovation is a logical outcome. They reason that heavy users of a product, seNice 
or system have acquired the ability or knowledge structure to predict outcomes fora closely related 
product, seNice or system. Consumers who have more knowledge about similor technologies will be 
most likely to experience less difficulty with mobile seNices (Kleijnen et al., 2004). Experience is 
therefore hypothesized to influence acceptance (measured by lntention to Use). Two different 
measures are taken, the period of time one hos experience mobile seNices and the frequency one 
uses these seNices: 

H7c: Experienced people (duration of use) wil/ have a higher lntention to Use than 
people with /ess experience. 

H7d: Experienced people (frequency of use) wil/ have a higher lntention to Use than 
people with less experience. 

Moderator effects 

The three demographics mentioned above are expected to have moderating effects on some of 
the relationships within TRAM. These effects will not be discussed extensively in this paragraph. 
Chapter five will further investigate these effects as they could be of high practical value to the 
operators of mobile telecommunications. 

3.4 Technology Readiness Clustering 
One of the most popular approaches to strategy research is the identification of strategie 
configurations: groups of organizations that mirror each other based on some logical subset of 
variables. The assumption underlying all configuration research is that taxonomy classifications are a 
meaningful way to capture the complexities. Taxonomies are especially valuable for initially 
classifying data before subsequent analysis (Tsikriktsis, 2004) 

Parasuraman (2000), provides a taxonomy of technology customers. Specifically, he describes five 
types of customers: explorers, pioneers, skeptics, paranoids, and laggards. On the basis of their 
Technology Readiness, they rank as follows: the first people to adopt are the explorers, who are 
highly motivated and fearless. The next to adopt are the Pioneers, who desire the benefits of new 
technologies but are more practical about the difficulty and dangers. The next wave consists out of 
two groups: Skeptics (who need to be convinced of the benefits of new technologies) and 
Paranoids (who are convinced of the fruits but unusually concerned about the risks). The last group 
are the laggards, but they may never be ready to adopt, unless they are forced to do so. The 
following is hypothesized: 

H8a: The population of Dutch consumers of mobile services wil/ yield the same five 
clusters found by Parasuraman. 

Parasuraman (2000) hos empirically shown that technology readiness is linked to use of technology 
based seNices and intention to use technology based seNices, therefore, it is hypothesized that: 

H8b: Technology Readiness based segments wil/ differ in their lntention to Use. 
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3.5 Final TRAM 
The inclusion of Social lnfluence and the specification of the hypothesized relationships, have led to 
the formulation of the final Technology Readiness Acceptance Model or TRAM . First an oveNiew of 
the relationships is presented: 

H 7: Perceived Usefulness wil/ positively influence the lntention to Use. 
H2a: Perceived Ease of Use wil/ positively influence lntention to Use. 
H2b: Perceived Ease of Use wil/ positively influence Perceived Usefulness. 
H2c: Perceived Ease of Use wil/ positively influence Perceived Enjoyment 
H3a: Perceived Enjoyment wil/ positively influence lntention to Use. 
H3b: Perceived Enjoyment wil/ positively influence Perceived Usefu/ness. 
H4a: Technology Readiness wil/ positively influence lntention to Use. 
H4b: Technology Readiness wil/ positive/y influence Perceived Ease of Use. 
H4c: Technology Readiness wil/ positively influence Perceived Enjoyment. 
H4d: Technology Readiness wil/ positively influence Perceived Usefulness. 
H5a: Subjective Norm wil/ positively influence lntention to Use. 
H5b: Subjective Norm wil/ positively inf/uence Perceived Usefulness. 
H5c: Subjective Norm wil/ positively influence Perceived Enjoyment. 
H5d: Subjective norm wil/ positively influence Image. 
Hóa: Image wil/ positively influence Perceived Usefulness. 
Hób: Image wil/ positively influence Perceived Enjoyment. 
Hla: Younger people wil/ have a higher lntention to Use than older people. 
Hlb: Ma/es wil/ have a higher lntention to Use than females. 
Hlc: Experienced people (duration of use) wil/ have a higher lntenffon to Use than 

people with less experience. 
Hld: Experienced people (frequenc y of use) wil/ have a higher lntention to Use than 

people with less experience. 
H8a: The population of Dutch consumers of mobile services wil/ yield the same five 

clusters found by Parasuraman. 
H8b: Technology Readiness based segments wil/ differ in their lntention to Use. 

The final TRAM model is visualized by figure 3.1. The model basically constitutes out of three parts: 
Consumer perceptions, Social lnfluences and the trait Technology Readiness. 
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3.6 Conclusion 
In order to maximise the explanatory power of the model, context specific constructs should be 
incorporated into TRAM. Model extension is supported by Venkatesh & Davis (2000), they stress the 
importance of better understanding key technology acceptance determinants. This chapter hos 
been discussing the extension of the research model. Two determinants have been included in the 
model: Subjective Norm and Image, as these social influences are theorized to be important 
determinants in the context of acceptance of mobile services. The hypothesized relationships and 
their theoretica! underpinnings are discussed in depth, leading to the construction of the final TRAM 
model and thereby answering the third research question: 

3. Which adaptations must be made to the research model basis in order to finalise the 
research model? 

The following chapter will elaborate on the research methodology. 
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Chapter 4 Research Methodology 
This chapter discusses the methodology in order to test the hypothesis mentioned in the previous 
chapter. First, the target services are selected (4.1), followed by the choice of the target population 
(4.2). The measurement instrument of this research is d iscussed in paragraph 4.3. and an overview of 
the sample characteristics is provided by paragraph 4.4. The method that will be used for data 
analysis is described in paragraph 4.5. The conclusions are discussed in paragraph 4.6. 

4. 1 Target services 

A new generation of mobile services is enabled by the additional speed and capac ity that the third 
generation of mobile telecommunications offers. Apart from the diverse 2G services already offered 
by the Dutch operators (Java games, ringtones, information services etc.), the 3G mobile services 
can provide a new range of services. 

4.1 .1 Scope of 3G mobile services 

The UMTS Forum (2003), predicts 3G services will evolve within three different areas: 

• Personal communication; 

• Wireless Internet; 

• Mobile Media. 

Personal Communication 

Communication is the basis for telecommunication and is hypothesized to be so for many years to 
come. Personal communication between porties can be made more expressive and enhanced 
with the introduction of the ability to send animated messages, pictures and chatting . What really 
sets 3G apart w ithin the area of personal communication is live video conversation. 

Wireless Internet 

Wireless Internet starts trom the wired Internet by 'cutting the cord ' . Usage of the Internet is a global 
phenomenon. Hoving sim ilor access to the Internet in mobile devices could be of value to 
consumers, as weather, news, yellow pages, related to the user's own geographical area can be 
accessed by the user 

Mobile Media 

The third generation of mobile telecommunications could lead to the evolvement of a mobile 
device into an additional individual distribution channel for media companies, offering personalised, 
interactive, immediate, services, that can be accessed everywhere. Music and mobile TV services 
are likely to grow fastest . Other services include movie tra ilers, game downloads and on-line 
gaming. 

4.1.2 Target service choice 

The aim of this research is to analyse the acceptance of 3G mobile services. However, the former 
paragraph discussed three brood areas of 3G mobile services which can also be subdivided into 
different service platforms. 

The Technology Acceptance Readiness Model measures ind ividual lntention to Use, nevertheless, 
several of the determinants of lntention to Use are highly dependant on the target service under 
research. For instance, one could have different usefulness perceptions on two distinct services as 
w ireless internet and mobil e TV and yet they are both labelled 3G mobile service. 

Without changing the scope of the target service, respondents could become confused and a 
decrease in the validity of TRAM and th is research as a whole is risked. As such, the target service will 
be redefined. 

The choice hos been made to select two different 3G mobile services. This bears the possib il ity of 
comparison of both 3G services and their specific acceptance drivers. From the three mobile 
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service areas (discussed in paragraph 3.1 .1), two 3G mobile services will be selected. The current 
scientific literature on the acceptance of mobile services mainly focuses on services within the area 
of the wireless Internet (Kleijnen et al" 2004; Kim & Kim, 2003; Lu et al., 2003), therefore this area will 
not be researched again and the two services will be selected from the remaining two areas. 

Personal communication area: Video Telephony 

Video telephony allows remote users to speak to each other face-to-face. This service hos been 
chosen as it fully reflects the capabilities of 3G. Sending pictures and chatting services can be 
enabled by 2G as well. Furthermore, this specific service is currentty advertised for on the Dutch 
market by several providers, and a lot is expected from this service. Acceptance insights into this 
specific service are therefore considered additionally valuable for these providers. 

Mobile media area: Mobile TV 

Both 3G services mobile music and mobile N are expected gain momentum otter launch. Mobile N 
hos been chosen as this service is hypothesized by the author to eventually have a bigger impact on 
the mobile telecommunications market, the rationale being that this service is a combination of the 
most successful innovations of modern times. Appendix D describes both services in more depth. 

4.2 Research population 
The subject of this research is the acceptance of 3G mobile data services. The target population hos 
initially been depicted as the Dutch user of mobile telecommunications, but within the Dutch 
population, different market (4.2.1), user (4.2.2), or customer segments can easily be identified which 
are hypothesized to significantty vary in their relevance potential to this research and in terms of 
potential profitability for the mobile operators. 

4.2.1 Market segment 

The Dutch mobile telecommunications market can be sub-divided into the consumer market 
(private use) and business market (work related use). With respect to the choice of the two target 
services (video telephony and mobile N), the consumer market segment is chosen as these services 
are expected to be better suited to apply the needs of this specific market. 

4.2.2 Mobile device users 

The consumer market of mobile telecommunications can be subdivided into three mobile device 
user segments: 

• Laptop users (with the addition of a 3G data-card); 

• PDA users (Personal Digital Assistant); 

• Mobile phone users. 

Research hos been done into the social shaping of UMTS by the UMTS Forum (2003). This research 
indicates that the handset hos become an essential part of a process of intensified personal social 
relations, so that users have a greater emotional relationship with their mobile phone than they do 
with any other device. An interesting result is that the small size, easy of use and personal nature of 
the mobile handset is an essential ingredient, implying that it will remain the preferred form factor for 
3G customers rather than a PDA or laptop. Therefore the mobile phone users have been chosen as 
user segment of this research . 

4.2.3 Customer type 

This segment consists out of two types of customers: pre-paid and post-paid. The difference 
between these types of customers is reflected by the method of payment. The pre-paid user can 
buy mobile services (e.g. call ing time or SMS bundles) at any time, whereas post-paid users of mobile 
telecommunication engage into a contract-based relationship with the provider. The relationship is 
dependant on type of contract, but usually the customer monthly pays a fixed amount of money 
(possibly with an additional of a variable amount) for its use of telecommunications services. 

lt seems logical to assume that the adoption amongst the post-paid customers will be significantty 
higher compared to the pre-paid customers. An indication is provided by financia l data; the 
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average revenue per user (ARPU) of the pre-paid customer is relatively small compared to the post
paid ARPU. Hence, acceptance insights in the post-paid consumer are considered to be more 
valuable to Telfort. 

4.2.4 Final target population 

This research will analyse the acceptance of 3G mobile services of the following target population: 
the post-paid, mobile phone users on the consumer market (figure 4.1 ). The marketing specialists of 
Telfort have estimated that in The Nether1ands, this target population hos a magnitude of 6 million 
users. 

Figure 4. 7: Target population selection 

4.3 Measurement instrument 

Target 
Service 

Marke! 
Segment 

Use, 
Segment 

Customer 
Type 

The measurement instrument that will be used for this empirica! research is an online questionnaire. In 
order to assess the constructs of TRAM, respondents will mark statements (or items) that can be used 
to measure the corresponding construct. Paragraph 4.3. l will discuss the selection of items, followed 
by the wording of items (4.3.2). The construction of the questionnaire is discussed in paragraph 4.3.3 
and some remarks are made concerning the incentives (4.3.4) and the pilot process (4.3.5). 

4.3. l Measures 

The following items have been used to measure the constructs used in TRAM : from Venkatesh & 
Davis (2000), two items to measure lntention to Use. two items to measure Subjective Norm and three 
items to measure Image. From Dabholkar (1994b), four items measuring Perceived Ease of Use and 
four items measuring Perceived Enjoyment. To measure Perceived Usefulness, four items were 
derived from Agarwal & Prasad (1999). 

Parasuraman (2000) devised a Technology Readiness Index (TRI) for measurement of the Technology 
Readiness dimensions (constructs). This index originally contains 36 items, but in order to reduce the 
fil ling time of the questionnaire, this number of items hos been reduced to 24 (each dimension will 
be measured by six items). The selection of items is based upon the factor loadings of each of the 36 
items in previous research (Parasuraman, 2000; Tsikriktsis, 2004) . The items that revealed the highest 
loadings have been selected for this research. 

4.3.2 Wording of items 

Some of the items stated above need to be redefined. Within the TAM literature Karahanna & 
Limayem (2000), state that although the TAM model hos been empirically verified, other researchers 
have recognized the need to adjust the model for different contexts and proposed to redefine 
determinants of the original TAM model to match the broader perspective. As an example: Kleijnen 
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et al. (2004), defined Perceived Usefulness in their research into mobile service acceptance, as: 
'how well consumers believe mobile services can be integrated into their daily activities', instead of 
'enhance his or her job performance' as Perceived Usefulness initially was defined by Davis (l 989). 

Therefore, the items used in this research will be customized to the research context. As noted 
before, the items of Perceived Usefulness are bound up in work settings. Therefore, these items have 
been redefined to match the perceived usefulness definition as used by Kleijnen et al. (2004) . 

The word 'system ' is frequentty used in the original items. This word is substituted by the name of the 
target services: 'video telephony' or 'mobile N '. Also, as the TRAM model measures the intention to 
use the target services (in the future) the verb tense of the items is changed into future tense. 

The items are measured by a seven point Likert scale. Respondents will be asked to indicate the 
extent to which they agree with a given item (statement), ranging from totally disagree (l) to totally 
agree (7). Four items are reversely scaled. The complete questionnaire is presented in appendix E. 

The original items are stated in English, as the target population is the Dutch consumer of mobile 
telecommunications, these items are translated into Dutch. In order to ensure validity otter 
translation, the items were back translated into English by employees of Telfort otter these questions 
were translated in Dutch first. Comparing the translation produced by the employees and the 
original items, provided valuable information for re-specification of the items and otter a few 
iterations of back translations, no significant differences could be observed and therefore the items 
used in this research are considered valid. 

4.3.3 Online questionnaire 

The data for the research on TRAM are collected by means of an online questionnaire. This mode of 
measurement hos the advantages of being Low-budget, it provides the opportunity of showing a 
representative online introduction and it increases the ease of use with regard to data handling. 

The respondents are requested to participate in this research is by means of an introduction letter 
that was send to their home addresses. This letter provides a short overview of the goal of the 
research, service, website address and incentive (this letter is presented in appendix F). 

Respondents could quit the survey at any time. No default values were set for any of the items. lf the 
respondents clicked the submit button, an automatic check was performed to check whether every 
item was answered. Once any item is missed, they were told the item is missed and the item turned 
red in order to be fil led before continuing. The design and organization of the web pages were 
carefully designed with the help of the IT specialist of Telfort so that subjects were comfortable about 
the online survey. Pilot test was used and several rounds of revisions were made based on 
feedbacks. 

The online questionnaire is preceded by a short introduction of the two target services (programmed 
in Flash 6.0) and short filling instructions. This introduction should provide the respondents with a 
better perception of the (possibilities of the) services and how to use/activate them, since most of 
the respondents are currentty unaware of the precise capabilities of the target services and the 
means of using/activating them (figure 4.2). 

Selecteer in het mBIU J";avorieten: Mobiele TV. 

SelectetN" uw gespreU~rtner. 

Figure 4.2 Video Telephony and Mobile TV introduction samples 
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4.3.4 Incentives 

A traditional way of motivating people to take a suNey is to offer incentives. A considerable number 
of experiments have evaluated the effectiveness of incentives to increase participation in Web
based studies. These meta-analyses have demonstrated that material incentives increase response 
and decrease dropout. Therefore, it is generally recommended to use material incentives in Web 
suNeys. Material incentives increase the odds of a person responding by 19% over the odds without 
incentives. (Göri1z, 2006). In order to offer a valuable incentive within the context of the research, the 
respondent could win one of the five Samsung D600 telephones (valued at 400 EUR). Someone 
could win by filling in a slogan at the end of the questionnaire. About 70% of the respondents chose 
to do so. 

4.3.5 Pilot 

Nielsen (2000) suggests that testing five users will reveal 85% of a website's usability problems. 
Therefore, several 'testers ' volunteered to fill in the questionnaire. These testers were obseNed and 
asked to verbalize their thoughts by 'thinking out loud'. Problems with page design, navigation, 
content and links were noted and remedied before the final online questionnaire was taken into 
use. 

4.4 Sample 
In order to reflect the Dutch population and not just the customer base of Telfort, KPN was asked to 
participate into this research . As both companies have a different customers, it is hypothesized that, 
when combined, both customer bases provide a better representation of the Dutch population, or 
at least a better representation than by using only the customer base of Telfort. Both companies 
provided 5000 data of customers, randomly selected trom their customer bases that fit the 
conditions of the target population. An oveNiew of the sample demographics is given by table 4.1 

Frequency Percentage 

Service Video T elephony 546 52 
Mobile TV 506 48 

Provider KPN 390 37 
Telfort 662 63 

Sex Male 646 61 
Female 406 39 

Age <24 228 22 
25-34 267 25 
35 -44 226 21 
45-54 184 17 
55-64 113 11 
>65 34 3 

Use mobile telephony (years) < 1 4 0 
1 -3 53 5 
3-5 191 18 
5-7 359 34 

7-9 216 21 
>9 229 22 

Use mobile data services (years) Never 421 40 
0-0,5 76 7 
0,5-1 98 9 
1 - 1,5 117 11 
1,5-2 120 11 
>2 220 21 

Use mobile data services (times/month) Never 469 45 
1 181 17 
2 109 10 
3 69 7 
4 56 5 
>4 168 16 

Toble 4. 7: Sample demogrophics 
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Overall, 1052 respondents completed the online questionnaire, a response rate of about 10%. This is 
considered a reasonable percentage, as Witmer et al. (1999) report response rates of 10% or lower 
being common tor online surveys. The responses are evenly distributed among both services, but a 
large difference between KPN and Telfort customer response can be observed. This could partly be 
explained by the difference in customer 'type' , as KPN customers are regular1y associated with 
being focussed on quality, with less focus on costs: whereas Telfort customers have greater emphasis 
on the costs aspects of telecommunications. Therefore the Telfort customers might be more 
enthusiastic about the valuable incentive offered to them . 

Another percentage that stands out, is the high percentage of '>9 years' of use of mobile 
telephony. These percentages do not match prior pilot tests, but the rationale tor this high 
percentage of> 9 years of use might be that a responded does not want to calculate back to the 
year he/she started using a mobile phone and therefore go tor the highest option as it 'surely seems 
to be a long time ago'. 

Only small differences were found with regard to the other percentages. Crosstabs were used to 
confirm the observed demographics with the customer base, but these can not be printed in this 
thesis as these are confidential, 

Non response bias 
This is the bias introduced when the respondents who answer an online questionnaire have very 
different attitudes or demographic characteristics to those who do not respond. In this case, the 
potential risk might be that some people do not have internet and are therefore excluded 
beforehand trom this research. However, there are several argumentations that indicate that in this 
research, chances are slim that this kind of bias is present 

Target population characteristics vs. Dutch internet penetration: The target population of this 
research is the post-paid Dutch user of mobile telecommunications. The post-paid users only 
constitute up to 6/16 of the Dutch population . lt seems reasonable to assume that those 6 million 
people who are willing to pay 'significant' amounts of money each month to their providers, are 
also highly likable to have access to an internet connection, especially when the high Broadband 
penetration degree in The Netherlonds is taken into account. The Telecompaper (2006) Broadband 
penetration per household increosed to 61 .5% during the first quarter of 2006 and consequently hos 
a leading international position on this topic. 

Similor measurement results: Research suggests that online and postal questionnaires return roughly 
similor results in terms of response rates. Though research is limited, the studies thot have been 
undertaken also suggest that the quality of response is roughly equivalent (Denscombe, 2003) . 

Offline means available: The introduction letter contained a phone number and e-mail address that 
was available tor use in case problems/questions. Six people used these means to ask tor a paper 
version of the questionnaire. Three of those questionnaires were returned by mail and were included 
in the research. 

4.5 Data analysis 

Structural Equation Modelling or SEM 
The data trom this study are analyzed using Structural Equation Modelling or SEM. This technique 
enables simultaneously examination of the validity of measures associated with constructs and the 
relationship between the constructs. The statistical package AMOS1 is used in this research. 

Estimation method 
Within SEM, the Maximum Likelihood Estimates or MLE is selected. These estimates are based on 
maximizing the probability (or likelihood) that the observed covariances are drawn trom a 
population assumed to be the same as that reflected in the coefficient estimates. 

Latent variables 
Within Structural Equation Modelling or SEM, a model is comprised of latent variables (these are the 
constructs which are not directly measured). To measure these variables, indicators/items are used. 
Indicators can be either reflective or formative . Reflective indicators are those that affected by the 

1 Analysis of MOment Structures, version 5.0. l (www .spss.com) 
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same underlying concepts as the latent variable being measured and thus are likely to be indicative 
of its response. As such, these indicators are not causal ly linked to the latent variable being 
measured. Indicators that either cause or change the level of a latent variable are referred to as 
formative indicators (figure 4.3). 

Iterr A Iterr E Iterr C 

Iterr X Iterr Y Iterr 2 

Figure 4.3: Formative vs. Reflective indicators/ items 

The Technology Readiness construct is caused by the four variables optimism, innovativeness, 
discomfort and insecurity. Together, these formative indicators cause the TR construct. Removing 
one of these indicators should be handled with caution, from a theoretica! perspective; elimination 
of indicators carries the risk of changing the construct itself (Diamantopoulos, 2001). 

Unlike scale development for reflective items, detailed step-by-step guides exist for construct 
specification and scale validation (Churchill, 1979), guidelines for constructing indexes based on 
formative indicators are much harder to find . One possible approach is by content specification 
(Diamantopoulos, 2001). As content specification of the Technology Readiness construct hos 
already been described thoroughly by Parasuraman in his article introduc ing the Technology 
Readiness Index (Parasuraman, 2000), it is considered valid that the TR construct can be caused by 
its four formative indicators. All other constructs within TRAM are reflective. 

Cluster Analysis 
Cluster Analysis is executed by using hierarchical clustering in combination with K-means cluster 
analysis. 

Hierarchical cluster analysis attempts to identify relatively homogeneous groups of cases, using an 
algorithm that starts with each case in a separate cluster and combines clusters until only one is left. 
To assess the number of clusters that can be identified from the data, the agglomeration schedule is 
used . This schedule is a numerical summary of the cluster solution. lt combines respondents on 
calculated (Squared Euclidian) distances (calculated by using Ward 's method). 

K-means cluster analysis is executed second. This analysis is largely identical to hierarchical cluster 
analysis, with the difference that the number of clusters must be known in advance. This analysis wil! 
provide insight into the final cluster centres. 

4.6 Conclusion 

This chapter discussed the research methodology. Two target services have been selected: Video 
Telephony and Mobile TV. The target population hos also been further specified: the Dutch post
paid consumers using a mobile phone for their telecommunication activities. An online questionnaire 
is chosen as research method . This questionnaire attracted over 1000 respondents (10% response 
rate). To analyse the data collected by this research, Structural Equation Modelling is used. The 
analysis of the data will further be described in chapter five. 
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Chapter 5 Results 
Paragraph 5.1 will discuss several validity measures. Several techniques are used: Exploratory Factor 
Analysis and construct intercorrelation analysis to determine discriminant validity and Confirmatory 
Factor Analysis to determine convergent validity. Paragraph 5.2 assesses the model fit, followed by 
the testing of hypothesis (5.3) and the demographic effects (5.4). Paragraph 5.5 will discuss the 
cluster analysis based on the TR dimensions and the conclusions are stated in paragraph 5.6. 

5.1 Validity 

Although the scales of the constructs have al ready been validated by previous research, it remains 
important to check whether the criteria with regard to reliability and validity are met. As TRAM is a 
model that uses a new combination of constructs, this step is of specific importance to this model. A 
measure is considered valid if it actually measures what it is claimed to measure. Two types of 
(construct) validity are important at this research stage: discriminant and convergent validity. 

Discriminant validity 

Discriminant validity refers to the principle that the indicators measuring different constructs should 
not be so highly correlated as to lead one to conclude that they measure the same thing. The 
discriminant validity is examined by means of exploratory factor analysis (paragraph 5.1. l) and 
construct-intercorrelation analysis (paragraph 5.1.2). 

Convergent validity 

Convergent validity refers to the principle that the indicators comprising a certain construct should 
be at least moderately correlated among themselves. Convergent validity is examined by 
confirmatory factor analysis (paragraph 5.1.3). 

5.1.1 Exploratory Factor Analysis 

To establish the discriminant validity, exploratory factor analysis is used in this research. This technique 
attempts to identify underlying factors that explain the pattern of correlations within a set of 
indicators. lt also provides the opportunity to identify collinearity and thus can ascertain that the 
indicators used in this research measure distinct factors. This technique is executed by using the 
statistica! package SPSS2. The principal components extraction method hos been used in 
combination with varimax rotation. The factor extraction method was based on the extraction of 
factors with eigenvalues greater than one. 

Rotation method 

A rotation method is used to make the output of the factor analysis more understandable. Varimax 
rotation is the most common rotation option, it produces results in which each factor will tend to 
have either large or small loadings of any particular indicator, which makes it easy to identify each 
indicator with a single factor. 

Eigenvalue 

The eigenvalue for a given factor measures the variance in all the variables which is accounted for 
by that factor. An eigenvalue can be seen as a measure of amount of variance in relation to the 
total variance. 

lnitial results of the exploratory factor analysis indicated that several indicator items correlated on 
several factors. Therefore, the following criteria have been used to specify factors: each indicator 
should lood greater than 0.6 on the 'parent' factor and less than 0,4 on other 'foreign ' factors. This 
procedure was applied to the datasets of both services, both yielded the same results and 
consequentty, these indicators were removed. With regard to the TAM constructs, two indicators 
were removed: one indicator of the construct 'Perceived Ease of Use ' and one indicator of the 
construct 'Image' . 

The indicators of the four Technology Readiness constructs showed high loadings on 'parent' 
factors. This resulted in the removal of several indicators. Out of the 24 that were initially selected in 

SPSS version 14.0.0 (www.spss.com) 
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this research to measure the four TR constructs, 16 indicators were retained. Each TR construct is still 
measured by three or more indicators. 

After the removal of these indicators, the factor analysis was repeated. Table 5.1 displays that (for 
both target services), eight factors could be retrieved trom the data w ith a eigenvalue greater than 
one. The 'Total' column states the amount of variance in the observed variables accounted tor by 
each factor and the '% of Variance ' column gives the percent of variance accounted tor by each 
specific factor, relative to the total variance in al l the variables. From this table it can be concluded 
that none of the factors solely accounts tor a large percentage of the total variance. 

Initia! Eigenvalues 
Service Video Telephony Mobile TV 
Factor Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 4,9 15,2 15,2 5,2 16,2 16,2 1 

2 4,7 14,6 29,8 4,5 14,1 ' 30,3 1 
3 4,4 13,6 43,4 4,5 14,0 44,3 1 
4 2,2 7,0 50,4 2,3 7,0 51 ,4 1 
5 2,2 6,7 57,1 2,2 6,8 58,2 1 
6 2,1 6,5 63,7 2,1 6,6 64,8 ! 
7 2,0 6,3 70,0 ~ 2,0 6,3 71 ,1 1 
8 1,7 5,3 75,3 1,6 5,2 76,3 1 

Table 5.1 Factor extract/on 

Table 5.2 provides an overview of the factor loadings of both the target services. it can be observed 
that the constructs ' lntention to Use ' and 'Perceived Enjoyment' lood on the same factor, and the 
same applies to the constructs 'Perceived Usefulness' and 'Subjective Norm '. As these constructs are 
derived trom the literature, identifi cation and labelling hos been conducted in prior research, 
hence, renaming these constructs in this research seems unnecessary. However, discriminant validity 
cannot be fully ensured yet, and must be further examined. The construct-intercorrelation analysis 
discussed in the fol lowing paragraph is used tor this purpose. 

Service Video Telephony Mobiiei'v 
Factor 1 2 3 4 5 6 7 8 1 1 2 3 4 5 6 7 8 

IU1 0,78 0,81 
IU2 0,78 0,80 
PU1 0,85 0,78 1 

PU2 0,86 0,83 
PU3 0,83 0,76 
PU4 0,84 0,81 
PEOU1 0,78 0,81 
PEOU2 0,76 0,79 
PEOU3 0,72 0,80 
SN1 0,68 0,73 
SN2 0,70 0,82 
IMA1 0,87 0 ,83 
IMA2 0,88 0 ,85 
ENJ1 0,86 0,86 
ENJ2 0,84 ' 0,85 
ENJ3 0,81 0,86 -
ENJ4 0,84 0,87 
OPT1 0,83 0,81 
OPT2 076 066 
OPT3 0,79 0,77 
INN1 0,82 0,84 
INN2 0,73 0,71 
INN3 0,78 0,81 
INN4 0,81 0,80 
INNS 0,80 0,82 
INN6 0,81 0,81 
DISC1 0,78 0,76 
DISC2 0,81 0,84 
DISC3 0,79 0,78 
INS1 0,84 ! 0,85 
INS2 0,84 0,87 ! 
IR!:ia 0,72 0,80 

Table 5.2: Factor Loadings 
IU=lntention to Use, PU=Perceived Usefulness, PEOU=Perceived Ease of Use, SN=Subjective Norm, IMA=lmage, 
ENJ=Perceived Enjoyment, OPT=Optimism, INN=lnnovativeness, 0/SC=Discomfort, INS=lnsecurity 
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5. 1 .2 Construct-intercorrelation analysis 

Structural Equation Modelling or SEM hos been applied to perform the construct-intercorrelation 
analysis. More specific, the statistica! package AMOS 3 was used tor doing SEM . An important statistic 
produced by this analysis is the Average Variance Extracted. 

Average Variance Extracted or AVE 

5.1.3 

The AVE measures the variance captured by the indictors relative to measurement error: the square 
root of AVE is depicted in bold on the diagonal of tables 5.3 and 5.4. 

The discriminant validity examination comes down to comparing the square root of the AVE to the 
intercorrelations of the construct with the other constructs in the model. When the intercorrelations 
do not exceed the square root of the AVE; discriminant validity is guaranteed. As can be observed 
trom both tables, this norm is met tor all the constructs and discriminant validity is ensured. 

Video Telephony 

Construct OPT IMA INS DISC INN PU SN ENJ PEOU IU 
OPT 0,85 
IMA 0,31 0,82 
INS -0,17 -0,06 0,72 
DISC -0,18 0,03 0,36 0,75 
INN 0,55 0,32 -0,21 -0,35 0,80 
PU 0,51 0,40 -0,02 -0,05 0,31 0,88 
SN 0,41 0,43 -0,02 0,00 0,31 0,67 0,93 
ENJ 0,48 0,22 -0,12 -0,36 0,44 0,46 0,43 0,89 
PEOU 0,33 -0,05 -0,33 -0,53 0,40 0,15 0,05 0,48 0 ,72 
m 0,47 0,26 -0,08 -0,27 0,42 0,51 0,52 0,85 0 ,45 0,94 

Table 5.3 Construct intercorrelations (Video Telephony) 
IU=lntention to Use, PU=Perceived Usefulness, PEOU=Perceived Ease of Use, SN=Subjective Norm, IMA=lmage, 
ENJ=Perceived Enjoyment, OPT =Optimism, JNN=lnnovativeness, 0/SC=Discomfort, JNS=lnsecurity 

Mobile TV 

Construct OPT IMA INS DISC INN PU SN ENJ PEOU IU 
OPT 0,76 
IMA 0,36 0,79 
INS -0,15 -0,06 0,78 
DISC -0,14 0,07 0,36 0,72 
INN 0,58 0,32 -0,24 -0,27 0,81 
PU 0,44 0,37 -0,03 -0,02 0,34 0,90 
SN 0,31 0,41 -0,04 0,13 0,20 0,71 0,90 
ENJ 0,45 0,34 -0,03 -0,16 0,44 0,63 0,40 0,93 
PEOU 0,33 0,02 -0,26 -0,40 0,41 0,19 0,03 0,45 0,77 
10 0,48 0,30 -0,04 -0,10 0,45 0,64 0,42 0,89 0,42 0,94 

Table 5.4 Construct intercorrelations (Mobile TV) 
IU=lntention to Use, PU=Perceived Usefulness, PEOU=Perceived Ease of Use, SN=Subjective Norm, IMA=lmage, 
ENJ=Perceived Enjoyment, OPT=Optimism, INN=lnnovativeness, 0/SC=Discomfort, INS=lnsecurity 

Confirmatory Factor Analysis 

To make an assessment of the convergent validity, Confirmatory Factor Analysis hos been used. This 
technique can be used to confirm that the indicators sort themselves into latent variables 
corresponding to how these indicators are linked to the latent variables in the TRAM model. Again, 
the statistica! package AMOS is used tor this analysis. Another important statistic is calculated in 
order to examine the convergent validity: Cronbac h's Alpha. 

Cronbach's Alpha 

Cronbach's Alpha can be interpreted as the percentage of variance the measured construct would 
explain compared to the hypothetical true construct. This statistic is calculated by using the 
statistica! package SPSS. 

3 Analysis of MOment Structures, version 5.0. l (www.spss.com) 
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To ensure convergent valid ity, several criteria must be met, Both the loadings and the Average 
Variance Extracted have to exceed the ,50 value, In addition, Cronbach 's Alfa must be above the 
,70 cut-off value, 

The results of the Confirmatory Factor Analysis and the Cronbach 's Alpha values are presented in 
table 5,5, Again, all c riteria are met and therefore it is concluded that convergent validity is ensured. 
Vigilant readers may have noticed the difference in loadings of table 5,5 compared to the loadings 
in table 5,2, These loadings differ as Confi rmatory Factor Analysis assumes a separation of variance 
into common variance and measurement error, while principal components analysis includes a ll of 
the variance into the factors it computes, 

Service Video Telephony Mobile TV 
C t lt L d. Al h V Ext ted ons r em oa mg P a ar rac L L ad" 0 mg Al ha p V Extracted ar 

IU 1 0,96 0,93 0,88 0,93 0,93 0,88 
2 0,91 0,94 

PEOU 1 0,73 0,76 0,51 0,75 0,82 0,60 
2 0,72 1 0,78 
3 0,70 0,80 

PU 1 0 89 0 93 077 1 0 87 0,9 4 0,81 
2 0,92 0,94 
3 0,84 0,86 
4 0,87 0,92 

ENJ 0,95 0,94 0,80 0,96 0,96 0,86 
2 0,92 0,94 
3 0,85 0,90 
4 0,86 0,91 

SN 1 0,91 0,93 0,87 0,81 0,88 0,80 
2 0,95 0,97 

IMA 1 0,85 0,85 0,67 0,82 0,77 0,62 
2 0,87 0,75 

OPT 0,76 0,88 0,72 0,72 0,78 0,57 
2 0,86 0,62 
3 0,91 0,91 

INN 1 0,77 0,91 0,64 0,82 0,92 0,66 
2 0,71 0,71 
3 0,78 0,81 
4 0,87 0,85 
5 0,86 0,87 
6 0,80 0,80 

DISC 0,72 0,79 0,56 0,67 0,77 0,53 
2 0,71 0,74 
3 0,81 0,76 

INS 1 0,73 0,74 0,52 0,78 0,82 0,61 
2 0,87 0,85 
3 0,53 0,71 

Table 5.5 Convergent validity measures (bath target services) 
IU=lntention to Use, PU=Perceived Usefulness, PEOU=Perceived Ease of Use, SN=Subjective Norm, IMA=lmage, 
ENJ=Perceived Enjoyment, OPT=Optimism, INN=lnnovativeness, 0/SC=Discomfort, INS=lnsecurity 

5.2 Model fit 

With satisfac tory discriminant and convergent validity results obtained in the former paragraph, the 
model fit of TRAM must be established, as testing the hypothesized relationships is meaningless when 
the TRAM model hos a disappointing fit with the data , 

To assess the model-fit, multiple fit criteria are selected AMOS prints a variety of different model fit 
indices. Kline (1998) , recommends at least tour tests, such as chi-quare/degree of freedom 
(CMIN/DF), Adjusted Goodness of-fit-index (AGFI), Tucker-Lewis Index (TLI) and the Root Mean 
Square Error of Approximation (RMSEA), Next to those indices, three other fit indices have been 
included goodness-of-fit index (GFI) normalized fit index (NFI) and the comparative fit index (CFI), 

The goodness-of-fit indices can be divided into three differentty based categories: 

• Predicted vs. observed covariances: CMIN/DF, GFI and AGFI: 

• Comparison of the given model with an alternative model : NFL TLI and CFI ; 

• Predicted vs. observed covariances, but penalizing tor loek of parsimony: RMSEA 
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All three categories are represented by the chosen indices and this set should therefore be a reliable 
measure of model fit. In table 5.6, the values as computed by AMOS can be compared with values 
that are recommended as a rule of thumb to assess model fit. 

Model goodness-of-fit values 
Index Recommended Video Telephony Mobile TV 

CMIN/DF < 3,00 2,61 2,29 
GFI > 0,90 0,93 0,93 
AGFI > 0,80 0,90 0,91 
NFI > 0,90 0,95 0,96 
TLI > 0,90 0,96 0,97 
CFI > 0,90 0,97 0,97 
RMSEA < 0 ,10 0,05 0,05 

Table 5.6: Goodness-of-fit analysis 

TRAM exceeded all the fit indices for both services, hence it is concluded that the model fit is 
satisfactory and therefore the model may be used to assess the hypothesized relationships for both 
target services. 

5.3 Hypothesis testing 

The statistical package AMOS was used to estimate the parameters of TRAM . First the results for the 
hypothesis test for the hypothesis with regard to the target service Video Telephony are discussed in 
paragraph 5.3.1, followed by results for the target service Mobile N in paragraph 5.3.2. The R2 (the 
percentage of the observed variance that can be explained by the determinants) of the 
dependent construct 'lntention to Use' is used to make a statement about the explanatory power of 
the model. The following paragraphs will answer the fourth research question. 

5.3.1 Video Telephony 

Table 5.7 presents the results of the hypothesis testing for the target service Video Telephony. Three 
of the hypothesized relationships were rejected, and the relationships PU - IU and TR - PU could only 
be found significant at the p < 0,05 level . These relationships are visualized in figure 5.1 

Hypothes1s testmg Video Telephony 

Hypothesis Constructs Direction Beta Test 
H1 PU -IU Positive 0,06 • Failed to reject 
H2a PEOU- IU Positive 0, 11 •• Failed to reject 
H2b PEOU- PU Positive 0,01 ns Rejected 
H2b PEOU- ENJ Positive 0,33 •• Failed to reject 
H3a ENJ - IU Positive 0,70 •• Failed to reject 
H3b ENJ- PU Positive 0,15 •• Failed to reject 
H4a TR-IU Positive -0,04 ns Rejected 
H4b TR - PEOU Positive 0,54 •• Failed to reject 
H4c TR- ENJ Positive 0,24 •• Failed to reject 
H4d TR-PU Positive 0,08 • Failed to reject 
H5a SN-IU Positive 0,17 •• Failed to reject 
H5b SN-PU Positive 0,54 ** Failed to reject 
H5c SN- ENJ Positive 0,33 ** Failed to reject 
H5d SN-IMA Positive 0 ,44 ** Failed to reject 
H6a IMA-PU Positive 0, 11 •• Failed to reject 
H6b IMA - ENJ Positive 0,03 ns Rejected 

Table 5. 7: testing of hypothesis, Video Telephony 
IU=lntention to Use, PU=Perceived Usefulness, PEOU=Perceived Ease of Use, SN=Subjective Norm, IMA=lmage, 
ENJ=Perceived Enjoyment, OPT =Optimism, INN=lnnovativeness, O/SC=Discomfort, INS=lnsecurity 
• significant at p < 0, 05 
•• significant at p < 0,01 
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IU=lntention to Use, PU=Perceived Usefulness, PEOU=Perceived Ease of Use, SN=Subjective Norm, IMA=lmage, 
ENJ=Perceived Enjoyment, OPT =Optimism, INN=lnnovativeness, 0/SC=Discomfort, /NS=lnsecurity 
* significant at p < Q 05 
•• significant a t p < Q0I 

5.3.2 Mobile TV 

Table 5.8 presents the results of the hypothesis testing for the target service Video Telephony. These 
are also visualized in figure 5.2. 

H~othesis testing Mobile TV 

Hypothesis Constructs Direction Beta Test 
H1 PU-IU Positive 0, 11 •• Failed to reject 
H2a PEOU- IU Positive 0,03 ns Rejected 
H2b PEOU - PU Positive -0,06 ns Rejected 
H2b PEOU - ENJ Positive 0,34 •• Failed to reject 
H3a ENJ- IU Positive 0,78 •• Failed to reject 
H3b ENJ - PU Positive 0,39 •• Failed to reject 
H4a TR -IU Positive 0,04 ns Rejected 
H4b TR - PEOU Positive 0,48 •• Failed to reject 
H4c TR- ENJ Positive 0,19 •• Failed to reject 
H4d TR - PU Positive 0, 11 •• Failed to reject 
H5a SN-IU Positive 0,02 ns Rejected 
H5b SN-PU Positive 0,54 •• Failed to reject 
H5c SN- ENJ Positive 0,29 •• Failed to reject 
H5d SN - IMA Positive 0,43 •• Failed to reject 
H6a IMA - PU Positive -0,02 ns Rejected 
H6b IMA- ENJ Positive 0,15 •• Failed to reject 

Table 5.8: testing of hypothesis, Mobile TV 
IU=lntention to Use, PU=Perceived Usefulness, PEOU=Perceived Ease o f Use, SN=Subjective Norm, IMA=lmage, 
ENJ=Perceived Enjoyment, OPT =Optimism, INN=lnnovativeness, 0/SC=Discomfort, INS=lnsecurity 
• signific ant at p < Q 05 
• • significant at p < Q0I 
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IU=lntention to Use, PU=Perceived Usefulness, PEOU=Perceived Ease of Use, SN=Subjective Norm, 
ENJ=Perceived Enjoyment, OPT=Optimism, INN=lnnovativeness, 0/SC=Discomfort, INS=lnsecurity 
• significant at p < 0, 05 
" significant at p < 0, 0 7 

5.4 Demographics 

IMA=lmage, 

The following hypothesis are tested by comparison of lntention to Use means at table 5.9 (Video 
Telephony) and table 5.10 (Mobile N). Five of the eight hypotheses were supported by the data 

H7a: Younger people wil/ have a higher lntention to Use than older people. 
H7b: Ma/es wil/ have a higher lntention to Use than females. 
H7c: Experienced people (duration of use) wil/ have a higher lntention to Use than people with less 
experience. 
H7d: Experienced people (frequency of use) wil/ have a higher lntention to Use than people with less 
experience. 

The formation of groups 
Age; a median split is used. Gender hos been divided by male/female. Experience hos been 
measured in two different ways, the frequency of use (Experience 1) and the duration of use 
(Experience Il). Bath Experience measures have been split in three parts, and consequently the 
highest and the lowest are compared. This hos also been done with a two split to assess the 
robustness of the conclusions that can be drawn trom this procedure. The results of the two split are 
presented in Appendix H. From this appendix it can be concluded that. although minor differences 
are present between bath procedures. they yield approximately comparable results and therefore 
the method is can be seen as quite robust. 
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Video Telephony 

Hvpothesis Demographic Group N Mean IU Direction Significance Test 

7a Gender 
Male 329 4,76 

IU Male > IU Female 0,07 Rejected 
Female 217 5,04 

7b Age Youn2 273 5,00 
IU Young > IU Old 0,08 Rejected 

Old 273 4,74 

7c Experience 1 
Low 182 4,60 

IU High > IU Low 0,00 Failed to reject 
Hi h 182 5,43 

7d Experience Il 
Low 182 4,39 

IU High > IU Low 0,00 Failed to reject 
High 182 5,41 

Table 5.9: Mean IU differences, demographic groups (video te/ephony) 

Mobile TV 
Hypothesis Demographics Group N Mean IU Direct ion Significance Test 

Subjective 
Norm 

7a 

7b 

7c 

7d 

57*' 

Image 

R' 3, 

Technology 
Readiness 

Male 317 4,04 

Female 189 3,54 
Gender IU Male> IU Female 0,00 Failed to reject 

Young 253 4,08 

Old 253 3,63 
Age IU Young > IU Old 0,01 Failed to reject 

Low 169 3,14 

High 168 4,59 
Experience 1 IU High> IU Low 0,00 Failed to reject 

Experience 11 
Low 169 3,75 

High 169 3,66 
IU High > IU Low 0,64 Rejected 

Table 5. 70: Mean IU differences, demographic groups (Mobile TV) 

The moderation inf!uences of these demographics have also been researched. The following 
procedure was applied by using AMOS. First, a baseline chi-square value is derived by computing 
model fit for the pooled sample of all groups. Then the researcher adds constraints that various 
model parameters must be equal across groups and the model is fitted, yielding a chi-square value 
for the constrained model. A chi-square difference test is then applied to see if the difference is 
significant. An oveNiew of these moderating effects are presented in Appendix 1, an example is 
given by figure 5.3. The relationships that have a circle around its number differ significantly between 
both groups. 
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Figure 5.3 Moderating influence of Experience Il (frequency of mobile telecommunication use) 
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5.5 Cluster hypothesis testing 

The following was hypothesized before: Hypothesis 8a: The population of Dutch consumers of mobile 
services will yield the same five clusters found by Parasuraman. Cluster analysis will show that this 
hypothesis is accepted and with this, will answer the fifth research question. 

Hierarchical cluster analysis 
This procedure attempts to identify relatively homogeneous groups of cases, using an algorithm that 
starts with each case in a separate cluster and combines clusters until only one is left. 

To assess the number of clusters that can be identified from the data (both service the data sets are 
combined as TR is not influenced by the service characteristics), the agglomeration schedule is 
used. This schedule is a numerical summary of the cluster solution. lt combines respondents on 
calculated (Squared Euclidian) distances (calculated using Ward's method). 

The agglomeration schedule calculates distance coefficients, when a good cluster solution is 
present a gap can be observed in the distance coefficient. The solution before the gap indicates 
the good solution. 

Figure 5.4 depicts a graphical interpretation of the final gaps as presented by the agglomeration 
schedule. lt can be observed that the largest gaps in the coefficient column occur between stages 
1047 and 1048 (indicating a 5 cluster solution) and between the stages 1050 and 1051 (indicating a 2 
cluster solution). 

500 

4(X) 

200 

100 

0 
1046 1047 1048 1049 

1-1gure t>.4 represenranon or me agg1omeranon scneawe 

1Cfil 1a51 Stages 

The choice between both solutions can easily be made. The research of Parasuraman indicated a 5 
cluster solution and therefore the choice fora 5 cluster solution is made in this research as well . 

This five-cluster solution however, does not provide insight in the composition of these clusters; 
therefore, K-means cluster analysis is executed. This analysis is largely identical to hierarchical cluster 
analysis, with the difference that the number of clusters must be known in advance. The number of 
clusters hos been established already (five), and K-means cluster analysis can therefore be used to 
divide all the respondents into the different clusters. These clusters can consequently be analysed 
with respect to their scores on the different TR dimensions (see table 5.9) 

Clusters Optimism lnnovativeness Discomfort lnsecurity 

l 5,51 5,58 2, 15 2,24 
2 4,97 4,99 3,05 4,59 

3 3,22 3,09 2,35 2,62 

4 5,00 3,01 3,48 3,16 

5 3,48 2,46 3,86 5,12 
Table 5. 9: K-means cluster analysis results 
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When the cluster centres are compared to the original segments as defined by Parasuraman (table 
5.10) it can be easily observed that these are identical. Table 5.11 provides an overview of the 
sizes of the segments for both services 

Segments Optimism lnnovativeness Discomfort lnsecurity 

Explorers High High Low Low 

Pioneers High High High High 

Sceptics Low Low Low Low 

Paranoids High Low High High 

Laggards Low Low High High 
Table 5. 10: the original TR segments as indicated by Parasuraman (2000) 

Overall Video Teleohonv Mobile TV 

cluster nr Seoment Number % Number % Number % 

l Exolorers 265 25 143 26 122 24 

2 Pioneers 256 24 131 24 125 25 

3 Skeptics 192 18 100 18 92 18 

4 Paronoids 183 17 98 18 85 17 

5 Laaaards 156 15 74 14 82 16 
Table 5.11 : segment sizes 

Segment differences 

The following was hypothesized earlier: Technology Readiness based segments will differ in their 
lntention to Use. Therefore mean differences were analysed (table 5.12), revealing that most cluster 
groups significantly differ in terms of meon intention to use. 

Video T elephony Mobile TV 

Cluster nr Clusters Difference Significance Cluster nr Clusters Difference Significance 
1 2 0 ,63 0,04 1 2 0,05 1,00 

3 1,70 0 ,00 3 1,60 0,00 
4 1,07 0 ,00 4 0,96 0,01 
5 1,58 0,00 5 1,98 0,00 

2 -0,63 0,04 2 1 -0,05 1,00 
3 1,07 0,00 3 1,55 0,00 
4 0,45 0,37 4 0,92 0,01 
5 0,95 0,00 5 1,93 0 ,00 

3 -1,70 0,00 3 -1 ,60 0 ,00 
2 -1,07 0,00 2 -1,55 0 ,00 
4 -0,62 0,12 4 -0,64 0,21 
5 -0,12 0,99 5 0,38 0 ,73 

4 -1 ,07 0,00 4 -0,96 0 ,01 
2 -0,45 0,37 2 -0,92 0,01 
3 0,62 0,12 3 0,64 0 ,21 
5 0,50 0,40 5 1,02 0 ,01 

5 1 -1 ,58 0,00 5 -1 ,98 0 ,00 
2 -0,95 0,00 2 -1,93 0,00 
3 0,12 0,99 3 -0,38 0 ,73 
4 -ö,5ö 0,40 4 -1,ö~ ö,ö1 

Table 5. 12, cluster di'rferences in lntention to Use (mean value2 

Video Telephony Mobile TV 

Cluster nr Mean N $td. Deviation Cluster nr Mean N Std . Deviation 

1 5,74 143 1,42 4,64 122 1,96 

2 5,11 131 1,54 2 4,59 125 1,66 

3 4,04 100 1,76 3 3,04 92 1,70 

4 4,66 98 1,65 4 3,68 85 1,91 

5 4,16 74 1,85 5 2,66 82 1,47 

Total 4,87 546 1,74 Total 3,85 506 1,93 
fobie 5. 73, cluster specd,cs 
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Chapter 6 Findings 

6.1 

Subjectiv, 
Norm 

Research model 

Figure 6.1 provides a representation of both services and their relationships; it becomes c lear that, 
tor both services Video Telephony and Mobile TV, Perceived Enjoyment is the biggest determinant of 
lntention to Use. Some of the Other Consumer perceptions (Perceived Enjoyment and Perceived 
Ease of Use) also influence lntention to Use, but their role is less importance compared to Perceived 
Enjoyment. 
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Figure 6. 1: Significant relationships of bath services 

In the case of Video Telephony, Perceived Ease of Use significantly influences lntention to Use (B = 
0, 17), whereas no significant relationship was tound between these constructs tor the service Mobile 
TV. lt can be concluded that, contrary to Mobile TV, potential users of Video Telephony who think 
the service is easier to use, are also more willing to adopt the service. 

Subjective Norm directly influences lntention to Use the Video Telephony service. This relationship 
seems logica! as, in order to use the service Video Telephony, two people are needed in the 
communication process, hence, Socio! lnfluences revealed to be important in the process of 
adaptation of the service. This is also reflected by the strong relationship between Subjective Norm 
and the consumer perceptions Perceived Usefulness (B = 0,54) and Perceived Enjoyment (B = 0,33). 

In the case of the service Mobile TV, only one person (the recipient of the service) is needed to 
operate the service, still, socio! influences indirectly influence lntention to Use through the three 
direct determinants of lntention to Use: the Consumer Perceptions. Perceived Enjoyment is 
influenced by both Image and Subjective Norm, meaning that these two Socio! lnfluences are of 
significant importance for stimulating the acceptance of Mobile TV. 

Technology Readiness influences all three Consumer Perceptions for both services. A prominent 
relationship between Technology Readiness and Perceived Ease of Use is observed for both services, 
meaning that people who fee! technology ready (receptive to new technology) a lso perceive the 

148 



TU/e 
technische universiteit eindhoven 

lelfor~. 
services as being easier to use. No direct relationships between Technology Readiness and lntention 
to use have been found. 

The amount of variance explained of lntention to Use differs between both services. Although tour 
direct effects were observed between the lntention to Use Video Telephony and its determinants, 
76% of its variance can be explained, whereas 80% could be explained for Mobile N and its two 
determinants (both are considered very high though). Therefore it can be concluded that for both 
services, Perceived Enjoyment is a very important determinant that largely explains use intentions of 
Mobile N , the lntention to Use Video Telephony is less explained by Perceived Enjoyment and is 
influenced by several other determinants. Therefore different marketing strategies are required for 
both services. 

Overall, the target population hos a higher lntention to use Video Telephony (mean score of 4.87) 
compared to Mobile N (mean score of 3,85). 

6.2 Demographic lnfluences 

Demographics 

Gender 

Age 

Experience 1 

Experience Il 

6.3 

The variables: Gender, Age and Experience are hypothesized to influence the lntention to Use a 
service. To analyse effects, groups were formed within each demographic category that either 
have a high or low score on this category (gender excluded). 

For the Video Telephony service, mobile telecommunication experience, both length of time 
(experience 1) and frequency of use (experience Il) revealed significant mean differences between 
groups at the alpha = 0,05 level. In the case of Mobile N, only the length of time one hos 
experienced mobile communication, revealed a significant mean difference in intention to use 
(Table 6.1). 

lnterestingly, the Gender and Age differences did influence the lntention to Use for mobile N , 
whereas these effects were not observed in the case of Video Telephony. 

Tests of mean differences (lntention to Use) 

Video Telephony Mobile TV 

Group N Mean Sign Test N Mean Sign Test 

Male 329 4,76 0,07 Rejected 317 4,04 0,00 F alled to reject 

Female 217 5,04 189 3,54 

Young 273 5,00 0,08 Rejected 253 4,08 0,01 F alled to reject 

Old 273 4,74 253 3,63 

Low 182 4,60 0,00 Failed to reject 169 3,14 0,00 Falled to reject 

High 182 5,43 168 4,59 

Low 182 4,39 0,00 Failed to reject 169 3,75 0,64 Rejected 

High 182 5,41 169 3,66 

Table 6. 7: Tests of mean differences 

Cluster Analysis 

The results of the cluster analysis for the service Video Telephony are presented in figure 6.2. The 
clusters are formed upon the individual scores on Technology Readiness. For both services the same 
(five segment) taxonomy as proposed by Parasuraman (2000) was found. This taxonomy revealed 
different influences of the determinants on lntention to Use. These differences can play an important 
role in the marketing activities concerning both services. 

E.g., for the explorers, marketing of Video Telephony should focus on image, positioning the service 
as 'cool ', could lead to higher Enjoyment perceptions and consequentty, higher lntentions to Use. 
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Figure 6.2: Cluster results; bath services 
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PU=Perceived Usefulness, PEOU=Perceived Ease of Use, SN=Subjective Norm, IMA=lmage, ENJ=Perceived 
Enjoyment 
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List of abbreviations 
3G 
ARPU 
COMA 
CDMA-2000 
EDGE 
FDMA 
GPRS 
GSM 
ITU 
MDS 
MISP 
MMS 
MVNO 
NO 
PDA 
RAT 
SP 
TD-CDMA 
TDMA 
UMTS 
WAP 
W-CDMA 

Third Generation of Mobile Communications 
Average Revenue per User 
Code Division Multiple Access 
Code Division Multiple Access 2000 
Enhanced Data tor GSM Evolution 
Frequency Division Multiple Access 
General Pocket Radio Service 
Global System tor Mobile communication 
International Telecommunication Union 
Mobile Data Service 
Mobile Internet Service Providers 
Multimedia Messaging Service 
Mobile Virtual Network Operator 
Network Operator 
Personal Digital Assistant 
Radio Access Technology 
Service Provider 
Time Division Code Division Multiple Access 
Time Division Multiple Access 
Universa! Mobile Telecommunications System 
Wireless Application Protocol 
Wideband Code Division Multiple Access 

Construct related: 

A 
AU 
B 
BI 
C 
Dol 
E 
ET 
EV 
1 

IU 
PBC 
PEOU 
PU 
SCT 
SE 
SN 
ss 
TAM 
TPB 
TR 
TRA 
TRI 

Attitude 
Actual Use 
Behaviour 
Behavioural lntention 
Costs 
Diffusion of lnnovations 
Enjoyment 
Expectancy Theory 
External Variables 
Image 
lntention to Use 
Perceived Behavioural Control 
Perceived Ease of Use 
Perceived Usefulness 
Social Cognitive Theory 
Self-Efficacy 
Subjective Norm 
System Success 
Technology Acceptance Model 
Theory of Planned Behaviour 
Technology Readiness 
Theory of Reasoned Action 
Technology Readiness Index 

lelfor~. 

1 s1 



TU/e 
technische universiteit eindhoven 

lelfor~. 

Appendix A Cell Phones 4 

A cell phone is actually a radio, a sophisticated radio, but a radio nonetheless. The telephone was 
invented by Alexander Graham Bell in 1876, and wireless communication can trace its roots to the 
invention of the radio by Nikolai Tesla in the 1880s. lt was only natural that these two technologies 
would eventually be combined. 

Before any cell phones were available, people who really needed mobile-communications ability 
installed radio telephones in their cars. In the radio-telephone system, there was one centra! 
antenna tower per city, and perhaps 25 channels available on that tower. This central antenna 
meant that the phone in your car needed a powerful transmitter, big enough to transmit about 70 
km . lt also meant that not many people could use radio telephones; there just were not enough 
channels. 

The significant improvement of the cellular 
system occurred, by the division of a city into 
small cells. This allows extensive frequency reuse 
across a city, so that millions of people can use 
cell phones simultaneously. 

In a typical analogue cell-phone system, the 
mobile telephone provider receives about 800 
frequencies to use across the city. The provider 
divides the city into cells. Each cell is typically 
sized at about 26 square kilometres. Cells are 
normally thought of as hexagons on a big 
hexagonal grid (figure 1). 

l 
L 

The cellular approach requires a large number Figure 1: hexogon cells on o hexogonol grid 
of base stations in a city of any size. A typical 
large city can have dozens of towers. But because so many people are using cell phones, costs 
remain low per user. 

Digital cell phones use the same radio technology as analogue phones, but they use it in a different 
way. Analogue systems do not fully utilize the signal between the phone and the cellular network, as 
analogue signals cannot be compressed and manipulated as easily as a digital signal. This is the 
reason why many cable companies are switching to digital, they can fit more channels within a 
given bandwidth. 
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Figure 2: conversion of ono/ogue to digito/ 

4 Derived from http:/ /electronics.howstuffworks.com/cell-phone.htm 

Digital phones convert your 
voice into binary information 
(l's and O's) and then compress 
it. This compression allows 
between three and l O digital 
cell-phone calls to occupy the 
space of a single analogue 
call. In figure 2 it can be seen 
how an analogue wave is 
recorded in numbers and 
records. 
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Appendix B Three generations 5 

First generation 
The first generation of mobile telecommunication (l G) was 
set up in December 1979 and was mainly used as a car 
phone service. This generation was solely based on analogue 
technology, The Frequency Division Multiple Access (FDMA) is 
a common technology used by cell-phone networks for 
transmitting analogue information. lt separates the spectrum 
into distinct voice channels by splitting it into uniform chunks 
of bandwidth. To better understand FDMA think of radio 
stations: Each station sends its signa! at a different frequency 
within the available band. 

Second generation 
In 1991 , the second generation of mobile telecommunication 
(2G) was launched. This generation used digital technology, 

felfor~. 

2G experienced rapid and widespread acceptance beyond initia! expectations. In Europe the 
selected standard was Global System for Mobile Communications (GSM). GSM is effectively the 
global de facto standard, except for the USA where GSM shares the market (Grundstrom & 
Wilkinson, 2004). 

Providing the customer with mobile data services (MDS) is not only reserved to 3G. In Europe, the 
Wireless Application Protocol (WAP), was supposed to introduce interactive services to the 
consumers before 3G was launched. However, WAP proved to be a complete flop (Robins, 2003) . 

In May 2001 , the so-called 2½ Generation was introduced in 
Europe to the public, named Genera! Pocket Radio Service 
(GPRS). This technology is significantly faster in data 
transmission (compared to WAP) and offers an 'always-on ' 
connection. 2G uses Time Division Multiple Access (TDMA), a 
narrow band that is 30 kHz wide and 6.7 milliseconds long is 
split time-wise into three time slots. Narrow band means 
'channels ' in the traditional sense. Each conversation gets 
the radio for one-third of the time. This is possible because 
voice data that hos been converted to digital information is 
compressed so that it takes up significantly less transmission 
space. Therefore, TDMA hos three times the capacity of an 
analogue system using the same number of channels. 

Third generation 
The third generation of mobile telecommunication (3G) 
enables high-speed data transmission. The first 3G services 
were introduced in Japan by NTT DoCoMo's in October 2001. 
The efficient Wideband Code Division Multiple Access (W
CDMA) technology is used in Europe; otter digitizing data, the 
technology spreads it out over the entire available 
bandwidth. Multiple calls are overlaid on each other on the 
channel, with each assigned a unique sequence code. 
CDMA is a form of spread spectrum, which simply means that 
data is sent in small pieces over a number of the discrete 
frequencies available for use at any time in the specified 
range. All of the users transmit in the same wide-band chunk 
of spectrum, Each user's signa! is spread over the entire 
bandwidth by a unique spreading code. 

5 Derived trom http://electronics.howstuffworks.com/cell-phone.htm 
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Appendix C Electromagnetic radiation 6 

according to the Federal 
Communications Commission 
(http://www.fcc.gov/) ; 
Electromagnetic radiation is 
made up of waves of electric 
and magnetic energy moving 
at the speed of light, All 
electromagnetic energy falls 
somewhere on the 
electromagnetic spectrum, 
which ranges from extremely 
low frequency radiation to X
rays and gamma rays (see 
figure 3) . 

When talking on a cell phone, 

KHZ MHl GHz 

nan-lonbln& ,_,.atlon 

most users place the phone Figure 3: The electromagnetic spectrum 
against the head. In this 
position, there is a good chance that some of the radiation will be absorbed by human tissue. 

On its Web site, the FDA (http://www.fda.com/) states that "the available scientific evidence does 
not demonstrate any adverse health effects associated with the use of mobile phones." However, 
that doesn't mean that the potential for harm doesn't exist. Radiation can damage human tissue if it 
is exposed to high levels of radio frequency radiation, according to the FCC. Radio frequency 
radiation hos the ability to heat human tissue, much like the way microwave ovens heat food. 
Damage to tissue can be caused by exposure to RF radiation because the body is not equipped to 
dissipate excessive amounts of heat. The eyes are particular1y vulnerable due to the loek of blood 
flow in that area . 

Transmitter Antenna 
So, what actually happens when talking on a cell phone: 
A transmitter takes the sound of your voice and encodes it 
onto a continuous sine wave. A sine wave is just a type of 
continuously varying wave that radiates out from the 
antenna and fluctuates evenly through space. Sine waves 
are measured in terms of frequency, which is the number 
of times a wave oscillates up and down per second. Once 
the encoded sound hos been placed on the sine wave, 
the transmitter sends the signal to the antenna, which then 
sends the signal out (see figure 4). 

Cell phones have low-power transmitters in them . A 
handheld cell phone operates on about 0. 75 to l watt of 
power. The position of a transmitter inside a phone varies 
depending on the manufacturer, but it is usually in close 

Figure 4: Transmitter and antenna proximity to the phone's antenna . The radio waves that 
send the encoded signal are made up of electromagnetic 

radiation propagated by the antenna. The function of an antenna in any radio transmitter is to 
launch the radio waves into space; in the case of cell phones, these waves are picked up by a 
receiver in the cell-phone tower. 

6 Derived from http://electronics.howstuffworks.com/cell-phone.htrn 
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Appendix D Target Services 
Video telephony 

Mobile communication becomes more expressive with the advantage of video telephony. Video 
telephony allows remote users to speak to each other face-to-face. which is hypothesized to be 
useful for personal communications as well as in business situations. 

There are two main differences between video telephony and mobile N: 

• Video telephony is peer to peer (P2P) based, which means that the seNice is used by two 
or more consumers. Mobile N is machine to peer (M2P) based, as, end-to-end, one or 
more users are communicating with a computer: 

• When two or more users engage into a video call, a channel is set up by the provider, and 
therefore a certain connection quality is secured: unlike Mobile N , where quality is highly 
dependant on the number of people using this seNice. 

Mobile TV 

This seNice is based on the streaming video technique. Streaming video is a sequence of 'moving 
images' that are sent in compressed form and displayed to the viewer as they arrive. With streaming 
video, a user does not have to wait while downloading a large file before seeing the video. lnstead, 
the media is sent in a continuous stream and is played as it arrives. An (abstract) representation to 
clarify the difference between a streamed video and a downloaded video is given in figure 5. 
Another difference between streaming and downloading is that a streamed video can not be 
viewed again otter it hos been watched, as the video is not stored on the mobile phone. 

Downloading is lik.e pouring the 
gless ofmilk, then àrmltlng it. 

Swea.ming is l.ike drinking 
straight form the carton, 

Figure 5: downloading vs. streaming, adapted trom Topic (2002) 

Streaming a video hos two advantages over downloading a video: 

• The current handheld devices have a limited storage capacity, steaming video enables a 
consumer to watch a video independent of the capacity of the handheld device: 

• As the video is lost after it hos been watched, legal issues are reduced considerably. 
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Appendix E Questionnaire 'Beeldbellen' 
Technolgy Acceptance Model 

Item OuestK>ns (1) Totaal mee oneens ... (4) Neutraal ... (7) Totaal mee eens Nr. 
IU1 Als ik met mijn huidiqe telefoon qebruik zou kunnen maken van beeldbellen, dan zou ik van plan ziin om dit te aaan doen. 11 
IU2 Als ik een beeldgesprek zou kunnen voeren op mijn huidige telefoon , dan voorspel ik dat ik dit ook zou doen 6 
PEOU1 Een beeldqesprek opzetten liikt me qecompliceerd. 17 
PEOU2 Het opzetten van een beeldgesprek lijkt me verwarrend. 10 
PEOU3 Het zal me veel moeite kosten om gebruik te maken van beeldbellen. 21 
PEOU4 Het opzetten van een beeldoesprek zal weinia tiid kosten. 3 
PU1 Het gebruik van beeldbellen geeft me de mogelijkheid om mijn dagelijkse activiteiten sneller uit te voeren. 13 
PU2 Beeldbellen maakt het mooelijk om miin daoeliikse activiteiten beter uit te voeren. 15 
PU3 Door het gebruik van beeldbellen zal ik meer controle over mijn dagelijkse activiteiten kri jgen . 9 
PU4 Het gebruik van beeldbellen za l de kwaliteit van mijn dagelijkse activiteiten verbeteren. 19 
SN1 Anderen die invloed hebben op mijn gedrag, vinden waarschijnlijk dat ik gebru ik moet maken van beeldbellen. 5 
SN2 Anderen die belanqrijk voor me ziin , vinden waarschi jnlijk dat ik oebruik moet maken van beeldbellen. 20 
IMA1 Iemand die gebru ik maakt van beeldbellen , zal meer aanzien hebben dan iemand die er geen gebruik van maakt. 2 
IMA2 Iemand die qebruik maakt van beeldbellen, zal meer opvallen dan iemand die er qeen oebruik van maakt. 7 
IMA3 Het aebruik van beeldbellen zal door anderen als een statussvmbool worden gezien. 22 
ENJ1 Het lijkt me plezierig om een beeldgesprek te voeren. 18 
ENJ2 Het lijkt me prettig om een beeldgesprek te voeren . 23 
ENJ3 Het lijkt me niet plezierig om gebruik te maken van beeldbellen. 16 
ENJ4 Een beeldgesprek voeren lijkt me leuk om te doen. 14 

1 echnology Readmess 
Item Questions (1) Totaal mee oneens ... (4) Neutraal ... {7} Totaal mee eens Nr. 

OPT 1 Technolog ie geeft mensen meer controle over de dagelijkse activiteiten. 24 
OPT2 Een product dat gebruik maakt van de nieuwste technologieën is gemakkelijker in het gebruik. 25 
OPT3 Ik ben positief over het kopen van producten via het Internet , omdat dit moqelijk is buiten de normale werkuren. 26 
OPT4 Ik gebruik het liefst de meest geavanceerde technologie . 27 
OPT5 Nieuwe technoloqieën zijn interessant. 28 
OPT6 Het gebruik van technologie geeft me een grotere bewegingsvrijheid. 29 
INN1 Anderen komen naar mij toe om advies te vragen over nieuwe technologieën. 30 
INN2 Bij de introductie van een nieuwe technologie ben ik meestal een van de eersten binnen mijn vriendenkring die deze 31 
INN3 Ik kan over het algemeen goed omgaan met nieuwe hightech producten zonder hulp van anderen. 32 
INN4 Ik blijf qraaq op de hooQte van de meest recente technoloqische ontwikkelinoen binnen miin interesses. 33 
INN5 Ik vind het uitdagend om inzicht te krijgen in een hightech product. 34 
INN6 Ik heb het idee dat ik bij het qebruiken van een technoloqie minder problemen ondervind dan anderen . 35 
DISC1 Telefonische hu lplijnen van technische producten zijn niet nuttig omdat ik sommige woorden niet begrijp. 36 
DISC2 Soms heb ik het idee dat hightech producten niet zijn ontworpen om gebruikt te worden door "normale" mensen. 37 
DISC3 Als ik ondersteunino kriio bii een hiahtech product , dan heb ik soms het idee dat ik bedroaen word omdat ik er minder van 38 
DISC4 Als ik moeilijkheden ondervind bij het gebruik van een hightech product , dan schaam ik me als anderen dit merken. 39 
DISCS Veel nieuwe technologieën kunnen veiligheid- en gezondheidsrisico's met zich mee brengen , die pas worden ontdekt 40 

nadat men er qebruik van heeft qemaakt. 
DISC6 Nieuwe technoloqie maakt het voor reqerinqen en bedrijven te eenvoudiq om mensen te bespioneren. 41 
INS1 Het is onveilig om een creditkaart te gebru iken bij aankopen op het Internet. 42 
INS2 Ik vind het onveiliq om financiële handelinqen op het Internet uit te voeren. 43 
INS3 Ik heb weinig vertrouwen in een instantie die ik alleen via het Internet kan bereiken. 44 
INS4 Van elke transactie die ik elektronisch uitvoer, wil ik later een schriftelijke bevestiging ontvangen. 45 
INS5 Ik vind het era belanoriik om met een verkoper te praten als ik een product koop in een winkel. 46 
INS6 Als ik een bedrijf bel , dan krijg ik liever een persoon dan een computer aan de lijn . 47 

Moderators 
Item Questions Nr. 

GEND Wat is uw geslacht? 48 
1) [man] 2) [vrouw] 

AGE Wat is uw leeftijd? 49 
1) [10 - 24] 2) [25 -34] 3) [35 - 44] 4) [45 - 54] 5) [55 - 64] 6) [> 65] 

EXP1 Hoeveel jaar maakt u gebruik van een mobiele telefoon? 50 
1)[< 1] 2) [1 -3] 3)[3 - 51 4) [5 - 7] 5) [7 -9] 6) [> 9] 

EXP2 Indien u, (naast het verzenden van SMS berichten) gebruik maakt van een of meerdere mobiele data diensten, hoe lang 51 
(in iaren) maakt u onaeveer aebruik van deze diensten? 
1) [Nooit gebruikt] 2) [O - 1] 3) [1 -2] 4)[2 - 3] 5) [3 - 4] 6) [> 4] 

EXP3 Hoe vaak (in aantal keer per maand) maakt u momenteel gebruik van deze mobiele data diensten, als u wederom het 52 
verzenden van SMS berichten niet meetelt? 
1) [Nooit] 2) [1 keer] 3) [2 keer] 4) [3 keer] 5) [4 keer] 6) [> 4 keer] 

COSTS Als u een beeldoesprek van 10 minuten zou voeren op uw telefoon, wat vindt u dan een redeliik bedraa om hiervoor te 53 
1) [< € 0,29] 2) [€ 0,30 - 0,59] 3) [€ 0,60 - 0,89] 4)[€0,90- 1,19] 5) [€ 1,20 - 1,49] 6) [> € 1,50] 
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Appendix F lntroduction letter 

Wij vinden uw mening belangrijk! 

Geachte, 

Bij Telfort zijn we voortdurend bezig met het aanbieden van nieuwe diensten. Soms is het 
echter niet duidelijk wat de houding van de Nederlandse bevolking is ten opzichte van deze 
diensten. Daarom zijn Telfort en KPN Mobile gezamenlijk een onderzoek gestart om het inzicht 
in deze houding te vergroten. 

We willen u, na een willekeurige selectie uit ons klantenbestand, als klant van Telfort graag 
vragen om deel te nemen aan dit onderzoek. Dit kost ongeveer 15 tot 20 minuten van uw tijd en 
u kunt dit uiteraard volledig anoniem doen. Tevens maakt u kans op het winnen van één van 
de vijf Samsung D600 telefoons t.w.v.€ 419,- (zie afbeelding). 

Het onderzoek is gericht op één van onze nieuwe diensten die we in de toekomst gaan 
aanbieden, namelijk beeldbellen (elkaar horen en zien met uw mobiele telefoon). 

Deelname aan het onderzoek is eenvoudig, ga naar: www.enquetebeeldbellen.nl/telfort en 
klik achter elke stelling het antwoord van uw voorkeur aan. Let wel , deelname is mogelijk tot 30 
maart 2006! 

Als u kans wilt maken op een Samsung D600, doe dan mee aan de 
wedstrijd na het invullen van de enquête (kijk voor de voorwaarden op 
www.enquetebeeldbellen.nl/telfort). 

Alvast hartelijk dank. 

Met vriendelijke groet, 
Telfort BV 

Joris Tinbergen 
Manager Marketing Mobiele Data 

PS Reageer voor 30 maart as. en maak kans op een Samsung D600! 

Samsung 0600 

Wilt u geen informatie meer ontvangen? Stuur een kaartje met uw volledige adres en mobiele telefoonnummer naar: 
Telfort B.V., t.a.v. Gegevensbeheer, Antwoordnummer 574, 1100 VD Amsterdam Z-0. 

Heeft u vragen of opmerkingen? Stuur een e-mail naar : maurits.vantland@telfort.nl of bel op: 06 47 848 476. 
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AppendixG Service lntroduction 

Video Telephony introduction (sample) 

Selecteer uw gesprekspartner. 

Mobile TV introduction (sample) 

~ 
~ -

fen vef'binding maken met het mobiele 
internet. 

Ject"er in het menu Favorieten: Mobiele TV. 

1 ss 



TU/e 
technische universiteit eindhoven 

le.lfor~. 

Appendix H Test of Robustness 

Video Telephony Experience 1 

Experience Low Experience High 
Hypothesis Constructs 3 Split 2Split 3 Split 2 Split 
Hl PU- IU 0,01 0,02 0,06 0,10 
H2a PEOU- IU 0,16 0,13 0,16 0,07 
H2b PEOU - PU 0,10 0,07 0,00 -0,05 
H2b PEOU- ENJ 0,31 0,29 0,41 0,38 
H3a ENJ- IU 0,65 0,66 0,82 0,78 
H3b ENJ-PU 0,09 0,09 0,16 0,23 
H4a TR - IU -0,05 -0,04 -0,09 -0,02 
H4b TR - PEOU 0,33 0,36 0,70 0,65 
H4c TR-ENJ 0,25 0,30 0,19 0,20 
H4d TR-PU 0,06 0,11 0,01 0,05 
HSa SN - IU 0,22 0,23 0,09 0,11 
HSb SN-PU 0,62 0,58 0,46 0,51 
HSc SN-ENJ 0,36 0,32 0,27 0,34 
HSd SN-IMA 0,44 0,44 0,46 0,44 
H6a IMA-PU 0,12 0,11 0,16 0,11 
H6b IMA-ENJ -0,07 0,00 0,10 0,03 

Video Telephony Experience Il 
Experience Low Experience High 

Hypothesis Constructs 3 Split 2Split 3 Split 2 Split 
Hl PU-IU 0,07 0,07 0,07 0,04 
H2a PEOU- IU 0,17 0,14 0,13 0,09 
H2b PEOU-PU 0,05 0,02 -0, 11 -0,02 
H2b PEOU- ENJ 0,29 0,26 0,48 0,41 
H3a ENJ-IU 0,69 0,70 0,76 0,70 
H3b ENJ -PU 0,12 0,17 0,21 0,16 
H4a TR - IU -0,06 -0,05 -0,05 -0,02 
H4b TR-PEOU 0,41 0,46 0,63 0,59 
H4c TR-ENJ 0,24 0,24 0,17 0,27 
H4d TR-PU 0,09 0,06 0,05 0,09 
HSa SN - IU 0,12 0,14 0,12 0,22 
HSb SN-PU 0,58 0,52 0,55 0,55 
HSc SN- ENJ 0,36 0,39 0,24 0,24 
HSd SN-IMA 0,40 0,43 0,43 0,44 
H6a IMA-PU 0,15 0,16 0,03 0,05 
HBb IMA-ENJ -0,03 -0,03 0,08 0,06 
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Mobile TV Experience 1 
Experience Low Experience High 

Hypothesis Constructs 3 Split 2 Split 3 Split 2 Split 
Hl PU-IU 0 ,15 0,18 0,02 0,05 
H2a PEOU-IU 0,05 0,01 0,13 0,05 
H2b PEOU-PU 0 ,02 0,04 -0,12 -0,14 
H2b PEOU-ENJ 0 ,33 0,37 0,24 0,35 
H3a ENJ- IU 0,77 0,76 0,83 0,81 
H3b ENJ-PU 0,35 0,33 0,45 0,44 
H4a TR-IU 0,07 0,06 -0,06 -0,01 
H4b TR- PEOU 0 ,39 0,44 0,50 0,54 
H4c TR - ENJ 0 ,11 0,09 0,09 0,13 
H4d TR-PU 0,02 0,03 0,10 0,15 
HSa SN-IU -0,05 -0,05 0,08 0,07 
HSb SN-PU 0 ,49 0,58 0,53 0,54 
HSc SN-ENJ 0 ,37 0,39 0,20 0,24 
HSd SN-IMA 0,57 0,49 0,41 0,33 
H6a IMA-PU 0 ,05 0,00 -0,07 -0,03 
HGb IMÄ-ËNJ 0,05 0,06 0,25 0,21 

Mobile TV Experience Il 
Experience Low Experience High 

Hypothesis Constructs 3 Split 2Split 3 Split 2 Split 
Hl PU-IU 0,16 0,09 0,12 0,12 
H2a PEOU-IU 0,01 0,02 0,02 0,03 
H2b PEOU-PU -0,11 -0,09 -0,02 -0,04 
H2b PEOU-ENJ 0,36 0,37 0,29 0,31 
H3a ENJ - IU 0,81 0,82 0,73 0,74 
H3b ENJ - PU 0,36 0,40 0,39 0,36 
H4a TR-IU 0,06 0,06 0,10 0,06 
H4b TR- PEOU 0,42 0,44 0,48 0,52 
H4c TR- ENJ 0,04 0,13 0,28 0,25 
H4d TR-PU 0,19 0,11 0,10 0,16 
HSa SN-IU -0,07 -0,01 0,03 0,05 
HSb SN-PU 0,52 0,50 0,53 0,57 
HSc SN - ENJ 0,42 0,31 0,27 0,30 
HSd SN-IMA 0,56 0,52 0,37 0,34 
H6a IMA-PU 0,01 -0,01 0,06 -0,01 
HGb IMA-ËNJ 0,01 0,09 0,19 0,18 
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Appendix 1 Mode rating lnfluences 

Video Telephony 
Gender Age Experience 1 Experience Il 

Hyp Constructs Overall Male Female Young Old Low High Low High 

H1 PU- IU 0,06 * 0,09 • ns ns ns ns ns ns ns 

H2a PEOU- IU 0, 11 ** 0,15 •• ns 0,14 •• 0,09 • 0,16 •• 0, 16 • 0,17 •• ns 

H2b PEOU- PU ns ns ns ns ns ns ns ns ns 

H2b PEOU- ENJ 0,33 ** 0,32 •• 0,35" 0,27 •• 0,36 •• 0,31 •• 0,41 •• 0,29 •• 0,48 •• 

H3a ENJ - IU 0,70 ** 0,72 •• 0,68 •• 0,66 •• 0,74 •• 0,65 •• 0,82 •• 0,69 •• 0,76 •• 

H3b ENJ - PU 0,15 ** 0, 19 •• ns 0, 14 • 0, 14 • ns 0, 16 • ns 0,21 • 

H4a TR -IU ns ns ns ns ns ns ns ns ns 

H4b TR- PEOU 0,54 ** 0,58 •• 0,48 •• 0,57 • 0,48 •• ns 0,70 •• ns 0,63 •• 

H4c TR-ENJ 0,24 ° 0,26 • 0,26 • ns 0,25 •• ns 0,19 • ns ns 

H4d TR-PU 0,08 * 0,15 • ns ns 0,14 • ns ns ns ns 

H5a SN-IU 0,17 ** 0,15 •• 0,23 •• 0,20 •• 0,14 •• 0,22 • 0,09 • ns 0,12 • 

H5b SN-PU 0,54 •• 0,49 •• 0,62 •• 0,59 •• 0,51 •• 0,62 •• 0,46 •• 0,58 •• 0,55 •• 

H5c SN - ENJ 0,33 ** 0,26 •• 0,36 •• 0,33 •• 0,34 •• 0,36 •• 0,27 •• 0,36 •• 0,24 •• 

H5d SN-IMA 0,44 ** 0,41 " 0,51 •• 0,36 •• 0,52 •• 0,44" 0,46" 0,40 •• 0,43 •• 

H6a IMA - PU 0,11 ** ns 0,12 • 0,11 • ns 0,12 • 0,16 • 0,15 •• ns 
H6b IMA- ENJ ns 0,09 • ns 0,10 • ns ns ns ns ns 

R Sguared Video Teleehonï 
Gender Age Experience 1 Experience Il 

Overall Male Female Young Old Low High Low High 

IU 0,76 0,79 0,72 0,72 0,80 0,68 0,88 0,70 0,83 

PEOU 0,29 0,34 0,23 0,33 0,23 0,11 0,49 0,17 0,40 

ENJ 0,44 0,45 0,47 0,43 0,46 0,38 0,48 0,36 0,53 

PU 0,51 0,49 0,57 0,50 0,56 0,57 0,40 0,57 0,45 

IMA 0,19 0,17 0,26 0,13 0,27 0,19 0,21 0,16 0,18 

Mobile TV 
Gender Age Experience 1 Experience Il 

Hyp Constructs Overall Male Female Young Old Low High Low High 

H1 PU- IU 0, 11 ** 0,13 • ns ns ns 0,15 • ns 0,16 • ns 

H2a PEOU- IU ns ns ns ns ns ns 0,13 • ns ns 

H2b PEOU- PU ns ns ns ns ns ns ns ns ns 

H2b PEOU- ENJ 0,34 •• 0,33 •• 0,34 •• 0,26 •• 0,43 •• 0,33 •• 0,24 •• 0,36 •• 0,29 •• 

H3a ENJ - IU 0,78 ** 0,74 •• 0,83 •• 0,73 •• 0,83 •• 0,77 •• 0,83 •• 0,81 •• 0,73 •• 

H3b ENJ - PU 0,39 ** 0,42 •• 0,31 •• 0,34 •• 0,41 •• 0,35 •• 0,45 •• 0,36 •• 0,39 •• 

H4a TR- IU ns ns 0,11 •• ns ns ns ns ns 0,10 • 

H4b TR- PEOU 0,48 ° 0,48 •• 0,41 •• 0,43 • 0,54 •• 0,39 • 0,50 •• ns 0,48 •• 

H4c TR - ENJ 0,19 ** 0,21 •• 0,18 •• 0,28 • ns ns ns ns 0,28 •• 

H4d TR-PU 0, 11 ** 0,13 • 0,09 • 0,18 • 0,09 • ns ns ns ns 

H5a SN-IU ns ns ns ns ns ns ns ns ns 

H5b SN -PU 0,54 ** 0,51 •• 0,62" 0,51 •• 0,57 •• 0, 49" 0,53 •• 0,52 •• 0,53 •• 

H5c SN - ENJ 0,29 ** 0,28 •• 0,34" 0,26 •• 0,30 •• 0,37 •• 0,20 •• 0,42 •• 0,27 •• 

H5d SN- IMA 0,43 ** 0,32 •• 0,57 •• 0,37 •• 0,43 •• 0,57 •• 0,41 •• 0,56" 0,37 •• 

H6a IMA - PU ns ns ns ns ns ns ns ns ns 

H6b IMA- ENJ 0,15 ** 0,14 •• ns 0,21 •• 0,12 • ns 0,25 •• ns 0,19 •• 

R Sguared Mobile TV 
Gender Age Experience 1 Experience Il 

Overall Male Female Young Old Low High Low High 

IU 0,80 0,77 0,87 0,78 0,83 0,80 0,82 0,82 0,80 

PEOU 0,24 0,23 0,17 0,19 0,29 0,15 0,25 0,18 0,23 

ENJ 0,41 0,37 0,45 0,45 0,37 0,36 0,25 0,36 0,44 

PU 0,66 0,63 0,71 0,63 0,69 0,58 0,60 0,67 0,71 

IMA 0,18 0,10 0,32 0,14 0,18 0,32 0,17 0,32 0,14 
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AppendixJ Moderators Video Telephony 
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5i 

Perceived 6~ *" lntention te 
Enjoymen- Use 

R' 3f ... R' 7C R' 8, 
2{*" 

Perceived 17*1' 
Ease of Use 

FEMALE 
2~ *"' Subjective 

Norm 

Perceived 
Usefulnes~ 

51*" 

1~" 
6!*' 

Image 

R' 2f 
3f *" 

Technology 
Readiness 

HIGt-
Subjective 

Norm 

8 
14' 

74•• 
Image 

R' 2i 
3f •• 

O!' 

Technology 
Readiness 

HIGt-
Subjective 

Norm 

4f *' 

1€' 

8~ • .,. 
Image 

R' 21 
41*"" 

1€' 

Technology 
Readiness 

HIGH 
Subjective 

Norm 

Perceived 
Usefulnes~ 4~*,. 

21' 

7f •• 
Image 

R' 5, R' 1E 
4f *' 

Perceived 
Ease of Use 6,H 

R' 4C Technolog, 
Readiness 
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Appendix K Moderators Mobile TV 
GENDER 

Subjective Subjective 
Norm Nom 

3~ ... 1~' 5i *1, 

4; ""' 31*,. 

74H 8~ *11 
Image Image 

R' 1• R' 8, R' 1E 
3~ •· 34•• 

TechnolOQ) Technolog) 
Readiness Readiness 

AGE 

Subjective Subjective 
Norm Nom 

3i *"' 4.:: •• 

34•• 41 •· 

7~ *"' 0 8~*" 
Image Image 

R' 1,1 R' 7f R' 8, R' 1E 
2E *' 4~ ... 

Perceived 
Ease of Use 

Technolog) Technolog) 
Readiness Readiness 

EXPERIENCE 

Subjective Subjective 
Norm Norm 

5711
• 41*.,. 

Image Image 

R' 3, R' 8, R' 17 

Perceivec 1"' 
3{ " Ease of Use 

Technology R' 1,i R' 21 Technology 
Readiness Readines!' 

EXPERIENCE Il 

LOW HIGt-
Subjective Subjective 

Nom Norm 

SE u 
1E ' 

3i *" 
3f *' JE *" 

81*1' 7~ ... 
Image Image 

R' 3, R' 8, R' 1• 
JE *" 2E *11 

Perceived 
Ease of Use 

Technology 
Readiness 
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Clusters Video Telephony 
Overall Explorers Pioneers Skeptics Paranoids Laggards 

PU-IU 0,06 • 0,12 • ns ns ns ns 

PEOU- IU 0,11 " 0,16 • 0,15 • 0,17 • ns ns 

PEOU- PU ns ns 0,14 • ns ns ns 

PEOU- ENJ 0,33 •• 0,32 •• 0,25 •• 0,61 " 0,34 • 0,46 " 

ENJ-IU 0,70 •• 0,71 •• 0,62 •• 0,79 •• 0,70 •• 0,63 •• 

ENJ - PU 0, 15 •• 0,33 •• ns 0,30 • 0,31" ns 

SN-IU 0,17 •• ns 0,29 •• ns 0,30 •• 0,29 •• 

SN-PU 0,54 •• 0,50 •• 0,61 •• 0,42 •• 0,32 •• 0,52 •• 

SN- ENJ 0,33 •• 0,35 " 0,51 •• 0,17 • 0,42 •• 0,24 • 

SN-IMA 0,44 •• 0,35 •• 0,39 •• 0,24 • 0,35 •• 0,46 •• 

IMA-PU 0,11 •• ns 0,15 • ns ns ns 

IMA- ENJ ns 0,32 •• ns -0,17 • ns ns 

R Squared Video Teleehony 
Overall Explorers Pioneers Skeptics Paranoids Laggards 

IU 0,76 0,76 0,70 0,87 0,66 0,67 

ENJ 0,44 0,41 0,31 0,42 0,19 0,29 

PU 0,51 0,49 0,48 0,30 0,32 0,48 

IMA 0,19 0,13 0,15 0,06 0,12 0,21 

Clusters Mobile TV 
Overall Explorers Pioneers Skeptics Paranoids Laggards 

PU- IU 0, 11 •• 0,16 • ns ns ns ns 

PEOU - IU ns ns 0,18 " ns ns ns 

PEOU-PU ns ns ns ns ns ns 

PEOU - ENJ 0,34 •• 0,33 •• 0,15 • 0,57 •• 0,19 • 0,59 " 

ENJ - IU 0,78 •• 0,75 •• 0,73 •• 0,85 •• 0,90 •• 0,87 •• 

ENJ - PU 0,39 •• 0,34 •• 0,31 •• 0,48 •• 0,50 •• 0,21 • 

SN-IU ns ns ns ns ns ns 

SN-PU 0,54 •• 0,53 •• 0,63 •• 0,29" 0,47 •• 0,49 •• 

SN- ENJ 0,29 •• 0,31 •• 0,39 •• ns 0,49 •• 0,26 •• 

SN-IMA 0,43 •• 0,46 •• 0,25 •• 0,21 • ns 0,33 • 

IMA-PU ns ns ns ns ns ns 

IMA- ENJ 0,15 " 0,27 •• 0,23 • ns -0,14 • ns 

R Sguared Mobile TV 
Overall Explorers Pioneers Skeptics Paranoids Laggards 

IU 0,80 0,80 0,63 0,75 0,87 0,87 

ENJ 0,41 0,37 0,27 0,34 0,26 0,38 

PU 0,66 0,64 0,62 0,36 0,69 0,37 

IMA 0,18 0,21 0,06 0,04 0,03 0, 11 
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