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The main objective of this thesis was to find out what kind of business models
are suitable for doing mobile Internet business in emerging markets. The aim
was also to find out factors affecting the diffusion of mobile Internet.

This study was conducted using both quantitative and qualitative research
methods. Internally homogeneous country clusters of European countries
were formed with cluster analysis. These country clusters allowed designing
suitable business models for different kinds of markets. Interviews were used
for finding out expert’s opinions about factors affecting the diffusion of mobile
Internet in emerging markets.

It was found out that the most important mobile Internet business model
elements in emerging markets are pricing, value proposition and value
network. Insufficient fixed network was found out to be one of the most
important drivers of mobile Internet diffusion in emerging markets.
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Tämän tutkimuksen päätavoitteena oli selvittää, millaiset liiketoimintamallit
soveltuvat mobiilin internet-liiketoiminnan harjoittamiseen kehittyvillä
markkinoilla. Tavoitteena oli myös selvittää tekijöitä, jotka vaikuttavat mobiilin
internetin diffuusioon.

Tutkimus tehtiin käyttäen sekä kvantitatiivista että kvalitatiivista
tutkimusmenetelmää. Klusterianalyysin avulla 40 Euroopan maasta
muodostettiin sisäisesti homogeenisiä maaklustereita. Näiden klustereiden
avulla oli mahdollista suunnitella erityyppisille markkinoille soveltuvat
liiketoimintamallit. Haastatteluissa selvitettiin asiantuntijoiden näkemyksiä
tekijöistä, jotka vaikuttavat mobiilin internetin diffuusioon kehittyvillä
markkinoilla.

Tutkimuksessa saatiin selville, että tärkeimmät liiketoimintamallin elementit
kehittyvillä markkinoilla ovat hinnoittelu, arvotarjooma ja arvoverkko.
Puutteellisen kiinteän verkon todettiin olevan yksi tärkeimmistä mobiilin
internetin diffuusiota edistävistä tekijöistä kehittyvillä markkinoilla.



TABLE OF CONTENTS

1 INTRODUCTION ..................................................................................... 1
1.1 Background ......................................................................................1

1.2 Objectives of the study and research tasks ......................................2

1.3 Literature review ...............................................................................3

1.4 Research methods ...........................................................................8

1.5 Definition of the key concepts...........................................................9

1.6 Limitations ......................................................................................11

1.7 Framework and structure of the thesis ...........................................12

2 MOBILE INTERNET.............................................................................. 15
2.1 Background ....................................................................................15

2.2 Mobile Internet network technologies .............................................16

2.2.1 3G ...........................................................................................17

2.2.2 Wi-Fi ........................................................................................18

2.2.3 WiMAX ....................................................................................19

2.2.4 @450.......................................................................................20

2.3 Comparison of 3G, Wi-Fi and WiMAX ............................................20

2.4 Mobile services and devices...........................................................23

2.4.1 Services...................................................................................23

2.4.2 Mobile devices.........................................................................26

3 DIFFUSION OF INNOVATIONS............................................................ 28
3.1 Definition of the concept .................................................................28

3.2 Main elements of diffusion..............................................................29

3.2.1 The innovation.........................................................................29

3.2.2 Communication channels ........................................................31

3.2.3 Time ........................................................................................32

3.2.4 A social system .......................................................................34

3.3 Adopter categories .........................................................................35

3.4 The innovation - decision process ..................................................39

3.5 Diffusion of telecommunications – special characteristics… … … ....42



4 BUSINESS MODELS............................................................................ 47
4.1 Definitions.......................................................................................47

4.2 Elements and functions of a business model..................................49

4.3 Relation of business model to strategy...........................................53

4.4 Business models in emerging markets ...........................................54

5 FACTORS AFFECTING THE DIFFUSION OF MOBILE INTERNET IN
EMERGING MARKETS................................................................................ 57

5.1 Doing business in emerging countries............................................57

5.2 Mobile Internet services in emerging countries...............................60

5.2.1 Drivers .....................................................................................61

5.2.2 Barriers....................................................................................63

5.2.3 Success factors .......................................................................64

5.2.4 Future trends ...........................................................................66

6 MOBILE INTERNET BUSINESS MODELS IN EMERGING MARKETS68
6.1 Conducting the cluster analysis ......................................................68

6.1.1 Results of cluster analysis and description of country clusters71

6.2 Mobile Internet business models for emerging markets .................76

6.2.1 Examples of existing business models ....................................76

6.2.2 Business environment in country clusters ...............................79

6.2.3 Assessment of business model fit in country clusters..............82

6.2.4 Mobile Internet business model profiles ..................................84

6.2.5 Comparison of business models in emerging and developed

markets ................................................................................................88

7 CONCLUSIONS .................................................................................... 92
7.1 Summary and main findings ...........................................................92

7.2 Limitations and suggestions for future research .............................96

REFERENCES ............................................................................................. 98



LIST OF FIGURES

Figure 1. Framework and structure of the thesis… … … … … … … … … … … … 14

Figure 2. S-curve… … … … … … … … … … … … … … … … … … … … … … … … … .33

Figure 3. Adopter categories… … … … … … … … … … … … … … … … … … … … .36

Figure 4. The business model framework… … … … … … … … … … … … … … … 48

Figure 5. Country clusters… … … … … … … … … … … … … … … … … … … … … ..72

Figure 6. AHP model… … … … … … … … … … … … … … … … … … … … … … … ...80

Figure 7. Realization of market attributes… … … … … … … … … … … … … … … 81

Figure 8. Business model profiles in different clusters… … … … … … … … … ..84

Figure 9. Business model profile in cluster 1… … … … … … … … … … … … … ..85

Figure 10. Business model profile in cluster 2… … … … … … … … … … … … … 87

Figure 11. Business model profile in cluster 3… … … … … … … … … … … … … 89

Figure 12. Business model profile in cluster 4… … … … … … … … … … … … … 90



LIST OF TABLES

Table 1. SWOT analysis of WiMAX, Wi-Fi and 3G… … … … … … … … … … … 22

Table 2. Definition of clusters… … … … … … … … … … … … … … … … … … … … 74

Table 3. Examples of business models… … … … … … … … … … … … … … … … 77

Table 4. Most important business model elements in cluster

1… … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … ..86

Table 5. Most important business model elements in cluster

2… … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … … ..88



1

1 INTRODUCTION

1.1 Background

The first analog mobile phones became commercially available in the early

1980s. Later they were named as first generation (1G) mobile phones.

Second generation (2G) mobile phones were launched in the beginning of

1990s and the first GSM network was opened in Finland in 1991. The first 2G

mobile phones supported digital voice calls and SMS messaging but other

data transmission, like email, was not possible. Third generation mobile

phones, that have been available since the beginning of 21st century, provide

also data services, like email, multimedia messages and Internet browsing.

The concept of mobile Internet refers to these Internet-based services used

via a mobile phone. As can be seen, enormous steps have been taken since

the launch of first mobile phones and Internet has redefined the function of

mobile phones significantly.

Demand for mobile broadband services and applications is growing really

fast. Subscribers want to have the possibility to be online regardless of time

and place. Subscribers are also becoming more sophisticated and want to do

more than just surf on the Internet: they expect to access services and

applications that have until recently only been available in home or office

settings. (WiMAX Forum 2007a) Mobile Internet services are becoming more

and more commonly used in developed countries and when these markets

become saturated growth has to be found elsewhere. In emerging countries

mobile phones are still used mainly for calling but growth potential for mobile

Internet services is apparent. In many emerging countries fixed line

infrastructure, if it exists, is deficient and mobile Internet could fill this gap.

Nevertheless, emerging markets differ from developed markets in many ways

and there are several factors that have an influence on the diffusion and
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adoption of new products and services. Business models have to be

designed so that they take these factors into account.

The aim of this study is to contemplate the factors that affect the diffusion and

adoption of mobile Internet in emerging markets and offer guidelines for

designing business models for different kinds of markets, especially for

emerging markets. This study is part of Sirmakka research project in

Technology Business Research Center in Lappeenranta University of

Technology. The research subject of Sirmakka is the dynamics of value

creation in ICT value network.

1.2 Objectives of the study and research tasks

The main objective of this study is to find out what kind of business models

are suitable for doing mobile Internet business in emerging markets and how

they enhance the diffusion of mobile Internet. The aim is also to find out

different factors that affect the diffusion of mobile Internet, either enhancing or

delaying it.

The main research problem of this thesis is:

What kind of business models are needed to enhance the diffusion of mobile

Internet in emerging markets?

The sub-questions assisting to solve the main problem are:

What are the drivers, barriers and macroeconomic trends affecting the

diffusion of mobile Internet in emerging markets?
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What kind of successful business models exist in ICT sector?

What are the differences of mobile Internet business models between

emerging and developed markets?

Answer to the main research problem is given both in theoretical and

empirical part of this study. In theoretical part in chapter 4 the business

models are described and studied in general and sub-chapter 4.4 discusses

what kind of business models work in the case of emerging countries. Sub-

chapter 6.2.4 in empirical part, on the other hand, aims to define in detail

what kind of business models are needed in emerging country segments. The

first sub-question is also answered both in theoretical and empirical part of

the study. Diffusion of innovations is examined theoretically in chapter 3 and

the special characteristics of the diffusion of telecommunications are

discussed in sub-chapter 3.5. In empirical part chapter 5, that is mainly based

on interviews, presents factors affecting the diffusion of mobile Internet

especially in emerging markets. The second sub-question is answered only

empirically in sub-chapter 6.2.1 in which examples of existing business

models are given. Answer to the last sub-question is given in sub-chapter

6.2.5 that compares mobile Internet business models in developed and

emerging markets.

1.3 Literature review

The main theoretical source material of this thesis deals with diffusion and

business models. Both literature and scholarly journals are used as

theoretical sources. This chapter first introduces books and articles

concerning diffusion and its different aspects. After that publications related to

business models are discussed.
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Diffusion
Everett M. Rogers’ (1983 and 1995) book “Diffusion of Innovations” is the

main theoretical source of information concerning diffusion in this thesis. The

first edition of his book was published already in 1962 and Rogers is

considered as one of the pioneers in the field of diffusion research. The book

comprises different aspects of diffusion from the elements of diffusion to the

consequences of innovations. Diffusion is presented as a social process in

which information concerning a new innovation is communicated. In addition,

Rogers’ book concentrates strongly on the adoption process.  Frank Bass is

another pioneer concerning diffusion. The study of Bass (1969) concerns

developing a theory for the timing of initial purchase of new consumer

products. The focus of Bass’ research is on new classes of products and

infrequently purchased products. Bass’ theoretical framework provides a

rationale for long-range forecasting of new product sales.

Deffuant et al. (2005) offer an individual-based model of the diffusion of

innovations and investigate its main dynamical aspects. Their model is

directed for innovations in which social values and individual benefits are

considered, such as mobile phone, Internet, contraception and organic

products. The most significant finding in their study is that innovations

containing high social value and low individual benefit are more likely to

succeed than innovations with low social value and high benefit for an

individual. Herbig & Day (1992) have examined diffusion and customer

adoption from a point of view of customer acceptance. In their study

parameters (drivers and barriers) to consumer acceptance are discussed and

they propose that it is important to ensure the acceptability and usability of a

technology or product before investing in it. Seligman’s (2006) study has a

sensemaking-perspective on adoption. He compares the sensemaking

perspective of adoption with Rogers’ innovation-decision process. He

suggests that that at each stage of Rogers’ innovation-decision process
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sensemaking forces an individual to sensible action, causing the individual to

move from one stage to another. Moore’s (1999) book focuses on the

marketing of high-technology products. He discusses the reasons of different

adopter categories, originally described by Rogers, for adopting innovations.

Moore believes that adoption decisions of different adopter groups are

influenced by a combination of psychology and demographics.

Diffusion of telecommunications has been examined by several authors. For

example Gruber (2000) has written about the diffusion of mobile

telecommunications in Central and Eastern Europe. Gruber has studied

diffusion from the point of view of competition in the development of a new

market. The aim of his work was to explain the relationship between diffusion

and the increase of competition in Central and Eastern Europe. Frank et al.

(2003) present new research results concerning the diffusion and adoption of

the innovations of ICT sector. The book discusses factors affecting the

diffusion of telecommunications and challenges that are confronted when

dealing with the diffusion of ICTs. Dutta & Roy (2003) aim at providing an

understanding of the sociotechnical aspects that have an influence on the

diffusion of Internet. They believe that Internet diffusion is both social and

technical phenomenon and try to capture the social and technical drivers in a

cause-effect structure. Their suggestion is that the balance between

technological drivers and society’s capability to absorb the benefits of

technology is a “valve” that paces the growth. Mahler & Rogers (1999) create

a theoretical perspective on the role of the critical mass related to the

diffusion of interactive innovations. They investigate certain aspects of this

theory by studying data concerning German banks’ adoption of

telecommunications innovations. They propose that critical mass has more

significance in the adoption rate of telecommunications innovations with

strong network externalities.
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Business models
Business model as a term is quite new and many different definitions can be

found in literature. Timmers’ (2000) focus concerning business models is on

the electronic commerce. His definition of a business model emphasizes the

various business actors and their roles, potential benefits for the actors and

the sources of revenue. He also emphasizes the importance of a marketing

strategy in order to evaluate the commercial viability of a business model. Äijö

& Saarinen (2001) analyze the concept of business model and the ways that

business models are changing. They also extract relevant components and

dimensions in this change process. Äijö & Saarinen challenge the old

definitions of a business model and create a new one. By their definition a

business model has two dimensions, which are focus of activity (business

definition or value stream) and perspective of activity (internal or

external/extended). Magretta (2002) explains what a term business model

means and why it is a fundamental part of business. According to her

business models are stories that tell how enterprises work and describe how

the elements of a business fit together. She believes that strategy is not the

same thing as a business model and clarifies this difference between them.

Chesbrough and Rosenbloom (2002) examine the role of the business model

in capturing value from early stage technology. They use Xerox Corporation’s

way of employing an effective business model as an example of how a

technology can be commercialized. They also offer a detailed and operational

definition of the functions of a business model. The functions of business

model are described in detail also in Chesbrough’s (2003) book. Chesbrough

describes how firms have to change their processes of creating value from

technologies and advices firms to find the most appropriate business models

to commercialize their offering. Chesbrough suggests that companies have to

exploit also external ideas and processes, instead of relying entirely on their

own processes, to advance their business and take their own ideas, which

are not used in their own businesses, outside the company.
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Mansfield & Fourie (2003) offer a theoretical base which traces back the

origins of strategy and business models. They also describe a relationship

between strategy and business model. They believe that both strategy and

business models are needed in networked economy and neither of them

alone can indicate success. Dubosson-Torbay et al. (2001) offer a theoretical

e-business model framework and a multi-dimensional classification scheme

for e-business models. In addition, they define critical success factors used by

e-business companies competing with similar business models. Business

model framework proposed by them can be divided into four principal

components which are product innovation, customer relationship,

infrastructure management and financial aspect. Morris et al. (2006) aim at

demonstrating the potential benefits of a standardized framework of the

nature and role of business model. They also explain how to conceptualize

and measure a firm’s business model. Morris et al. state, that a good

business model captures the core logic and central strategy of a venture and

it also reflects the creative manner in which a set of vital questions is

addressed by the entrepreneur. Osterwalder & Pigneur (2002) describe the

logic of a business model in creating value in the era of Internet. They believe

that precisely defined e-business models can help companies implement their

e-business strategies and allow companies to assess, measure and change

their businesses. The e-business model ontology provided by them aims at

assisting management to understand the increasingly dynamic business

environment and to find new ways to operate under these complex

circumstances.

The study of Anderson & Markides (2007) aims at finding best practices for

companies that deal with the challenges of serving low-income customers in

developing markets. They suggest that these challenges concern product

affordability, acceptability, availability and awareness, which can be included

in a business model. Chesbrough et al. (2006) have studied the role of non-
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governmental companies when offering technology to customers in the

developing world. They argue that companies with a strong focus on the

development of a comprehensive business model are those that are able to

develop commercially sustainable products and succeed.

1.4 Research methods

This study is conducted with both qualitative and quantitative methods. The

quantitative method that is used is a cluster analysis and the qualitative

method is a semi-structured interview. Cluster analysis is used for grouping

countries in different types of clusters so that the countries in the same cluster

are more similar to one another than they are to countries in other clusters.

After this the aim is to define suitable business models for each cluster and

analytical hierarchy process (AHP) and quality function deployment (QFD)

matrix are used for this purpose. The semi-structured interviews are used to

find out experts’ opinions and views about the factors affecting mobile

Internet business and the diffusion of mobile Internet.

Cluster analysis is an analytical technique for developing meaningful

subgroups of objects or individuals. The objective of cluster analysis is to

classify a sample of entities (objects or individuals) into a small number of

mutually exclusive groups based on the similarities among the entities. In

cluster analysis the groups are not predefined but the aim of this technique is

to identify the groups. (Hair et al. 1998: 15-16) Cluster analysis usually

consists of at least three steps. The first step is the measurement of some

form of similarity or association among the entities to determine how many

groups exist in the sample. The second step is the clustering process where

entities are segregated into clusters. The final step is to profile the entities to

determine their composition. (Hair et al. 1998: 16)
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AHP is a mathematically-based technique for analyzing complex situations

and it has become successful in helping decision makers to structure and

analyze a wide range of problems. (Golden et al. 1989: 1) With AHP it is

possible to break a problem down and then aggregate the solutions of all the

sub-problems into a conclusion. It enables decision making by organizing

observations, feelings, judgments and memories into a framework that

demonstrates the forces that have an influence on a decision. (Saaty

1990:11) QFD is a process or a methodology for planning products and

services. It can help an organization gain a customer focus and determine

those areas of customer concern where team involvement and use of

specialized tools can be most useful. The QFD process requires numerous

inputs and decisions that are best done through teamwork. Information that is

needed in the process is displayed in a form of a matrix. (Day 1993: 3, 7-8)

The idea of an interview is simple and rational. Briefly defined, an interview is

a situation in which one person asks questions from another person. The

definitions of an interview have changed during the past years and interviews

are nowadays more conversational. (Eskola & Suoranta 1998: 85) Semi-

structured interview is a transitional form of a structured interview, in which

the answer alternatives are given, and an unstructured interview. According

to Eskola and Suoranta (1998: 86) the questions in semi-structured interview

are same to all the interviewees but there are no answer alternatives given.

1.5 Definition of the key concepts

The key concepts of this study are diffusion, business model, mobile Internet,

emerging markets, digital opportunity index (DOI) and gini index. These

concepts are defined below.
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Diffusion
Diffusion is a process by which innovations are communicated over time

among the members of a social system using certain channels. The

messages in diffusion are about a new idea and that newness gives diffusion

its special character. The newness means that there is some degree of

uncertainty involved in diffusion. (Rogers 1995: 5-6)

Business model

According to Hamel (2000) a business model is a business concept put to

practice and it consists of four elements that are customer interface, core

strategy, strategic resources and value network. Mansfield and Fourie (2004:

39) define a business model as a linkage between firm’s resources and

functions and its environment. A business model’s strength as a planning tool

is that it concentrates on the way that all the elements of the system fit

together. (Magretta 2002: 90)

Mobile Internet
According to Paavilainen (2001: 15) mobile Internet is an Internet access

from such a mobile device that is capable of accessing the Internet in spite of

time and location. Mobile Internet refers to getting access to the Internet

utilizing a lightweight, handheld appliance (Techweb Network 2007).

Emerging markets
The term “emerging market” was coined by Antoine W. van Agtmael of the

International Finance Corporation of the World Bank in 1981 and it is defined

as an economy with low-to-middle per capita income. Such countries

comprise approximately 80 % of the global population and represent about 20

% of the world’s economies. Emerging markets are characterized as

transitional which means that they are on their way from a closed to an open
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market economy, building accountability within the system. (Investopedia

2007)

Digital Opportunity Index (DOI)

DOI is an index based on ICT (information and communication technology)

indicators that are internationally agreed (see appendix 1). It is a standard

tool that for example governments, operators, development agencies and

researchers can use in measuring the digital divide and compare ICT

performance across countries. It measures countries’ ICT capabilities in

infrastructure, access path and device, affordability and coverage and quality.

DOI is based on 11 ICT indicators, grouped in three different categories

which are opportunity, infrastructure and utilization. (ITU 2007)

Gini index
Gini index measures the inequality of income distribution. In other words, it

indicates the extent to which the distribution of income among individuals

within an economy deviates from a perfectly equal income distribution. A gini

index of zero means perfect equality and an index of 100 means perfect

inequality. (OECD 2007)

1.6 Limitations

After deciding subject of the study it has to be delimited. The idea of what is

intended to be found out or proven needs to be specified. Qualitative

research demands flexibility when defining the research tasks. The demand

for strictly limited subject of the research originates from quantitative

research. For example laboratory tests require specific subject and delimited

research tasks. (Hirsjärvi et al. 2000: 71-72)



12

In this thesis the focus is on the mobile Internet business and the business

models in mobile Internet markets although the fixed-line Internet and mobile

phone business will also be dealt to some extent. This study concentrates

mainly on mobile Internet markets and business models in emerging markets.

There are certainly cultural factors that also affect the diffusion of mobile

Internet but they will be discussed only briefly. The reason for that is the

shortage of literature of this subject and the limited extent of this study.  It is

also important to notice that this study, especially the empirical part

concerning business models, is conducted from an operator’s point of view.

1.7 Framework and structure of the thesis

This thesis is divided into theoretical and empirical part. However, before

theoretical part there is a chapter that doesn’t actually belong to either of

these but offers background information concerning mobile Internet. Mobile

Internet is rather an artificial concept for the reason that it differs from the

fixed Internet mainly related to devices via which it is used. Nevertheless, it

needs to be specified in order to offer an overview of what is meant when

referring to the concept of mobile Internet. The following chapter first defines

the concept and then presents different mobile Internet network technologies.

After that mobile Internet devices and services are discussed briefly.

The actual theoretical part of this study begins with chapter 3, in which

diffusion of innovations is discussed. At first the concept of diffusion is defined

and then the main elements of diffusion are presented one by one. After that

the characteristics of different adopter categories are described and five

stages of innovation-decision process are presented. Finally, diffusion is

discussed in the context of telecommunications and ICTs. The other part of
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theory, chapter 4, deals with business models. Different definitions for a term

business model are presented at first and then elements and functions of a

business model are examined. After that the relation between business model

and strategy is discussed and, last of all, special characteristics concerning

business models in the case of emerging countries are presented.

Empirical part of the study begins in chapter 5 in which the factors affecting

the diffusion of mobile Internet in emerging markets are discussed based

mainly on the interviews. In chapter 6 European countries are first divided into

different country clusters with cluster analysis in order to get somewhat

identical country segments and to be able to form suitable business models

for them. After that four examples of existing business models and their

elements are given. Then the business environment in each cluster is

assessed and finally the fit of business model elements is assessed in the

context of all the clusters. The final outcome of the study is suggestions of

mobile Internet business models for different country clusters, the main focus

being on emerging markets.
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Figure 1. Framework and structure of the thesis
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2 MOBILE INTERNET

This chapter offers background information about mobile Internet, discusses

network technologies related to it and briefly introduces the most common

mobile devices and services. Network technologies are also compared with

each other and their strengths and weaknesses are assessed in order to

clarify what the prevailing technology is at the moment and how the different

technologies are related to each other.

2.1 Background

Paavilainen (2001: 15) defines the mobile Internet as follows:

“Internet access from a mobile device, such as a phone, PDA (Personal

Digital Assistant), car information system, watch, two-way pager or some

other device capable of accessing  the Internet regardless of time or location.”

The USA-born Internet and Europe-born mobile phone networks are merging

to build up a mobile Internet. The Internet is based on IP-technology and the

mobile phone networks in Europe on GSM/GPRS technologies. The

coverage of the GSM/GPRS network in Europe forms an Internet platform

consisting of at least 250 million users. This Internet platform has similar

transfer speeds and better security than cable modems, which made the

Internet to diffuse. (Laaksonen et al. 2003:1) The convergence of mobile

phones and the Internet will enable all kinds of new services and generate an

extensive new market as consumers around the world start logging on from

Internet-capable phones. There are hundreds of mobile Internet start-ups but

nobody really knows which technologies or business models will win. There

are many lessons to be learnt from the mistakes that were made on the fixed-
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line Internet. Technical, business and cultural challenges will be faced when

combining the Internet with mobile phones. There is, for example, an obvious

conflict of attitudes between Internet and mobile phone users. Internet users

presume things to be free but at the same time they are prepared to accept a

certain degree of technological imperfection. Mobile users are accustomed to

paying but in return they expect a substantially higher level of service and

reliability. (Standage 2001: 3-4)

What is then the difference between mobile and wireless? Sometimes the

dividing line between these two can be unclear and, hence, specification is

needed. Primarily the difference is on the focus. Mobile relates to the

portability of work which means having the ability to perform tasks while being

out of the office. Wireless, on the other hand, relates to being able to connect

individual devices to one another or to a network without cables. (HP 2007)

According to Paavilainen (2001: 15) wireless usually refers to a short range

communications link between a computer and the Internet. An example of a

wireless solution is a wireless LAN that connects computers and servers

together without wires. Mobile Internet access, on the other hand, has a

longer range and one base station can, at least theoretically, cover up to 30

kilometers. (Paavilainen 2001: 15)

2.2 Mobile Internet network technologies

Internet and GSM have become two prevailing designs for ICT industries

during the late 1990s. Internet protocol (IP) is the dominant standard for new

interactive broadband services. Nowadays GSM (2G) is the prevailing cellular

technology and GPRS (2.5G) and UMTS (3G), the GSM-continuum of

standards, are based on it. The fusion of broadband Internet and mobile has

generated questions on which are the winning wireless standards in the
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future. Is mobile Internet going to be based on the GSM-continuum or on US

wireless developments such as WLAN (Wi-Fi) and WiMAX? (Martikainen

2006: 21) 3G, WiMAX and Wi-Fi are examined more specifically below. Also

the Finnish @450 network technology is included in the examination.

2.2.1 3G

Third generation (3G) mobile communications systems have been created to

support the efficient delivery of a variety of multimedia services. High-speed

multimedia data services and mobile Internet access are examples of the 3G

offering for users. They also provide more efficient systems for voice, text and

data services than former mobile cellular systems. (GSM World 2007)

Combining mobile telephony, that enables talking on the move, and Internet

turned raw data into helpful services builds up third generation mobile

services. 3G services combine mobile access with Internet Protocol (IP)-

based services. This enables mobile connections to the Internet and new

ways to communicate, access information, conduct business, learn and to be

entertained. (3G Newsroom 2007) The main characteristic of 3G is its ability

to provide various mobile multimedia services. It can provide speeds up to

2Mbps, but only in static circumstances. Lack of 3G service diversity and

drawbacks in 3G terminals are the major problems and bottlenecks for 3G.

(Liangshan & Dongyan 2005: 2-3)

Telecommunications service providers and vendors are also researching and

developing the fourth generation (4G) broadband wireless cellular system. It

would allow for higher bit rates, from 10Mbps to 100Mbps, per user than 3G

which provides speeds up to 2Mbps and support the interoperability of

diverse and heterogeneous wireless and mobile networks. Integration and
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interoperability are necessary for all generations of wireless solutions to

increase the network coverage and ensure reliable access. 4G networks are

scheduled to be deployed between 2008 and 2010. (Dekleva et al. 2007: 39-

40)

2.2.2 Wi-Fi

One of the interesting developments of wireless communications is the rapid

acceptance of the IEEE family of 802.11 standards, called also Wi-Fi

(wireless fidelity), wireless LAN or WLAN. Wi-Fi has rapidly become popular

among small companies and individuals who have extended coverage by

setting up Wi-Fi access points in urban neighborhoods. Rapid acceptance

has partly been facilitated by the tremendous increase of inexpensive radio

cards, and most new laptops and PDAs (personal digital assistants) have

built-in radio cards. (Dekleva et al. 2007: 41)  Initially Wi-Fi provided a

throughput of 11Mbps but the current throughput is capable of providing a

throughput of 54Mbps. The emerging IEEE 802.11n standard Wi-Fi is

expected to provide throughput values up to 540 Mbps. (Kuran & Tugcu

2007: 3013)

The future forecast for Wi-Fi is not entirely optimistic: cable and phone

companies are afraid of the “free” cloud and want to control over rates and

competition, for example, by trying to prevent such projects through litigation.

The other problem with Wi-Fi is its short range which means that about 700

Wi-Fi hotspots would be needed to cover the same area as one cellular base

station. Wi-Fi is not currently a viable substitute for 3G but Wi-Fi and cellular

wireless services are rather complementary. (Dekleva et al. 2007: 41-42)
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2.2.3 WiMAX

The key elements of WiMAX are interoperability, cost, coverage, capacity and

standard for both fixed and mobile wireless access. Interoperability means

that all the WiMAX equipment work together which enables buying the

equipment from more than one company. Technology behind WiMAX enables

it to provide non line of sight coverage which means coverage of wider area,

better predictability of coverage and lower costs. Lower costs are provided for

example by fewer base stations and backhaul and shorter towers. By

leveraging the same technology networks WiMAX is able to provide a cost-

efficient standard for fixed and mobile wireless access. (WiMAX Forum

2007b)

WiMAX is a standards-based technology that enables the delivery of wireless

broadband access as an alternative to cable and DSL. (WiMAX Forum

2007b) According to Dekleva et al. (2007: 42) WiMAX was initially conceived

as a wireless metropolitan-area network technology capable of providing up

to 50 km service range, with shared data rates of up to 70Mbps. It was

believed to be able to act as a potential complement to fixed line DSL (digital

subscriber line) or a low-cost backhaul solution for local area access

technologies like Wi-Fi. WiMAX was then developed to support mobility under

the IEEE802.16e standard which was completed in December 2006. This

standard enables fast mobility, handovers and roaming. (Johnston & Aghvami

2007: 191) In spite of the expectations, WiMAX, as it is currently defined, will

not be able to deliver 70Mbps, mobility and a range of 50 km at the same

time (Dekleva et al. 2007: 42).
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2.2.4 @450

@450 is a new, wireless 450 MHz frequency digital mobile communications

network that is based on Digita’s Flash-OFDM technology. Digita is a Finnish

distributor of radio and television services and a developer of data

communication networks and network infrastructure. (Digita 2007) It offers

wireless broadband data connections both in cities and rural areas. One of

the advantages of @450 broadband, compared with other wireless data

networks, is a more extensive coverage. Other benefits are efficient data

transmission speed and smaller delays than in the mobile phone network.

(Fujitsu 2007)

This new network differs from the 3G network in such a way that it can be

established further away from the base station than 3G network.

Consequently, smaller number of base stations is needed to improve the

coverage. In the future it is also possible to offer voice services through the

@450 network at affordable prices. (TeliaSonera 2007) The challenge of this

network is lack of terminals. There are only few terminals available and the

prices are high without competition in the markets. A mobile handset for

@450 is under development but its price will also be quite high. (Tietokone

2007) So far @450 works only in Finland and the only comparable network in

Europe is in use in Slovakia.

2.3 Comparison of 3G, Wi-Fi and WiMAX

It is obvious that these different technologies are competing at some level but

they can also coexist and cooperate at the same time. The competitive and

cooperative relationships between these technologies will be discussed in this

sub-chapter. Table 1 below represents the strengths, weaknesses,
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opportunities and threats of 3G, Wi-Fi and WiMAX in a form of SWOT

analysis. @450 was already briefly compared with other network

technologies, especially with 3G, above and it is excluded from this

comparison.

Strengths Weaknesses Opportunities Threats

Wi-Fi High capacity under

large bandwidth;

Mature techniques

and equipment; Cost-

effective; Unlicensed

frequency band

Small coverage;

Bad mobility;

Inferior in

speech

services; Lots of

interference

Supplementary

access method

for 3G in the

indoor

environment

Threatened by

3G etc

3G Data and speech

services under high

mobility environment;

High security; Widest

ally of Telecom

operators and

equipment suppliers;

Mature techniques

and equipment

Comparatively

small

bandwidth;

Large

investments;

Network

updating at high

cost

High market

demand; Can

be combined

with Wi-Fi to

provide a larger

variety of

services: Can

be combined

with WiMAX to

save

investments on

fiber networking

and

implementation

speed in the

meanwhile

Threatened by

the co-

development of

Wi-Fi and VoIP;

WiMAX
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WiMAX Large coverage with

high capacity; Unified

standards;

Comparatively low

equipment costs: Fast

and flexible

networking;

Unlicensed frequency

band

Immature

technique and

user equipment;

Complex

wireless

environment;

Unstable

performance in

long distance

transmission;

Lots of

interference on

the unlicensed

band

Can be

combined e.g.

with WLAN, 3G

and ADSL;

Serves as the

“Last mile”

solution for both

fixed access

and wireless

access

ADSL; Cable;

Fiber MAN; Wi-

Fi and 3G

Table 1. SWOT analysis of WiMAX, Wi-Fi and 3G (Applied from Liangshan &

Dongyan 2005: 4)

Wi-Fi vs. 3G
Wi-Fi is able to provide wireless broadband services and it is mainly used for

indoor or hotspot communication. Also most of the 3G data services are used

in indoor low mobility environments while under high mobility situations its

services are mainly voice. Consequently, competition exists between Wi-Fi

and 3G indoors. The coverage area on Wi-Fi is limited and it can’t support

mobility, while 3G can provide voice and data services with better coverage

and mobility features. In the future Wi-Fi could be a complementary access

method to 3G serving as an indoor access scheme to achieve a win-win

situation. (Liangshan & Dongyan 2005: 4)

WiMAX vs. 3G
When the standard for WiMAX 802.16e supporting mobility is mature, the

operators may utilize WiMAX to construct a mobile network to compete with

3G. This will certainly be a threat to 3G networks. (Liangshan & Dongyan
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2005: 4) WiMAX could complement 3G by providing “nomadic” broadband

access. Nomadic broadband is a hybrid form of fixed and mobile broadband.

It makes mobility possible within the coverage area of a base station.

(Behmann 2005: 5-6) However, it is believed that mobile WiMAX won’t

replace mobile phone networks in developed markets but instead it is most

likely to succeed in areas where extensive mobile phone and fixed telephone

networks don’t exist. (Junkkaala 2007: 3)

Wi-Fi vs. WiMAX

Both Wi-Fi and WiMAX have advantages in high rate data services but since

their coverage areas are quite different, there is not so much competition

between them. The different coverage capacities also enable the cooperation

between Wi-Fi and WiMAX: Wi-Fi can be the “last hundred meters” access

and WiMAX the “last hundred kilometer” access. (Liangshan & Dongyan

2005: 4)

2.4 Mobile services and devices

This sub-chapter briefly introduces mobile services and devices. At first

commonly used mobile Internet services are discussed and then a few

devices via which mobile Internet can be used are introduced.

2.4.1 Services

In the communications context services range from the generic voicemail,

email, SMS, MP3 and online banking to specific branded offering such as

Hotmail, Amazon and iTunes. The only successful non-voice service on
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mobile phones has to date been SMS. The key question in mobile industry

today is how to get consumers to move beyond voice and SMS. (Wisely

2007: 42)

Hong et al. (2006) have studied mobile services from the point of view of

people’s desire for uniqueness. They describe three different mobile service

categories: communications, information content and entertainment services.

Communications services include for example multimedia messages with

pictures and sounds and videophone calls. Services in information content

group are for example market news and weather and transportation schedule.

Entertainment services include services such as ring tones and watching TV

with a mobile phone. (Hong et al. 2006: 92-93)

Nysveen et al. (2005: 334) divide mobile services into four groups, which are

text messaging services, contact services, payment services and gaming

services. Text messaging and contact services represent person-interactivity

services and payment and mobile gaming services are described as machine-

interactivity services.

Text messaging
As already mentioned above, text messaging in the form of short message

services (SMS) has been one of the most popular mobile services during the

recent years. (Nysveen et al. 2005: 34) SMS is a service that was never

intended for public use when it was designed. Originally SMS was namely

designed for engineers to signal to each other but it became extremely

popular in public use. (Wisely 2007: 43)

Contact services
Mobile contact services provide a platform for sharing messages in a large

social network. This platform may be for example a television screen or a

Web page. Three types of mobile contact services can be classified. The first
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type is a service that includes a television set as a message display area.

Another type of contact services is chat services related to a particular topic.

The final type of mobile contact services in this category is chat services that

redistribute messages in a chat room straight to subscribers’ handsets.

(Nysveen et al. 2005: 34)

Payment services
Mobile payment services offer a convenient way for customers to pay

products and services. Currently mobile payment services exist in three

forms. The most widespread form is payments that use SMSs and charge an

overhead price. The second form is payments that use an electronic purse on

the mobile device. Consumers increasingly use the mobile purse to pay for

services such as loading a prepaid account, mobile gambling and payments

for physical services like bus, train and cinema tickets. The third form of a

mobile payment services is to charge subscribers’ telephone bill or use an

account-based solution. (Nysveen et al. 2005: 335)

Gaming
Mobile gaming services are classified as experiential services. In addition to

preinstalled games there are also SMS games, WAP games and

downloadable games. The most popular standard for gaming is, to date, SMS

gaming. Many popular board-games, such as Trivial Pursuit, are also

available in WAP versions. (Nysveen et al. 2005: 335) Mobile games can be

played with PDAs, mobile phones or portable game devices. Since 2.5G and

3G have become general the sophistication of the games has increased. The

development of wireless broadband and WiMAX, for example, has enabled

customers to play games whenever and wherever they like. (Ha et al. 2007:

276)
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2.4.2 Mobile devices

In the light of fixed Internet expansion, mobile Internet terminals have

favorable chances to develop into mass market devices. Mobile terminals are

more convenient and easier to use than PCs and they are also cheaper. Most

of the users of mobile Internet are already familiar with fixed Internet

applications. As a result, chances for fast consumer adoption are good. Small

mobile phones have traditionally been favored because they fit in the pocket

and are more portable than big ones. Along with the emergence of data

services it is presumable that the size of mobile terminals will be increased.

(Paavilainen 2001: 44-45)

Mobile phone

In the past mobile phones had black and white text displays and they were

only capable of sending and receiving short messages. Today mobile phones

are developing to be more and more like PDAs. (Schiller 2001: 6) In addition

to sending text messages and making voice calls modern mobile phones

usually have many additional features. Examples of these features are built-in

camera, radio, Internet browsing, instant messaging and ability to watch and

download videos.

Personal digital assistant (PDA)
PDAs offer simple versions of office systems, such as calendar, memo and

email. Many PDAs have touch screens that can be used with a stylus. Text

can be written on the screen with a stylus and handwriting is “translated” into

characters. Web browsers and other software packets are available for PDAs.

(Schiller 2001: 7) According to Lin & Brown (2007: 66) phone functionality has

been added to PDAs so that users can rely solely on PDAs for their

communication needs.
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Smartphone
A smartphone can take care of one’s communication, handheld computing

and multimedia needs. Unlike a traditional mobile phone, a smart phone

includes personal information manager (an information management tool),

functionality (for example calendars and tasks) and allows installing and

running of various computer applications that are able to edit documents,

search the Internet and retrieve information from enterprise servers. (Lin &

Brown 2007: 66)
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3 DIFFUSION OF INNOVATIONS

It is often very difficult to get a new idea adopted, even when it has obvious

advantages. Many innovations require often a period of many years from the

time they become available to the time they are widely adopted. For that

reason a common problem for many organizations is how to speed up the

rate of diffusion of an innovation. (Rogers 1995: 1) This chapter first defines

the concept of diffusion and then discusses the main elements of diffusion

and adopter categories in diffusion process. Finally the innovation-decision

process and special characteristics of the diffusion of telecommunications are

presented.

3.1 Definition of the concept

The word growth has traditionally been used to describe an increase in

number in a particular population. In this sense it is used in population

studies, biology or chemistry. The term diffusion, on the contrary, is applied to

processes that involve some mechanism of information transfer or contagion,

for example the spread of disease, sales of a new product or the adoption of

new technologies. For that reason diffusion is a key concept in technological

and marketing studies. (Carrillo & González 2002: 234) According to Rogers

(1995: 10) diffusion is a process by which an innovation is communicated

through certain channels over time among the members of a social system.

Hölttä (1989: 11) defines diffusion as a process by which an innovation

spreads from the sources to potential users.
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3.2 Main elements of diffusion

As defined above diffusion is a process by which an innovation is

communicated through certain channels over time among the members of a

social system. (Rogers 1995: 10) These four factors are the main elements of

the diffusion process and they will be dealt more in detail in this sub-chapter.

3.2.1 The innovation

According to Rogers (1995: 11) an innovation is an idea that is perceived as

new by an individual or other unit of adoption. The newness of the idea for the

individual defines his or her reaction to it. The idea is an innovation if it seems

new to the individual. The newness of an innovation doesn’t just mean new

knowledge. Somebody could possibly have known about an innovation for

some time but not yet formed an attitude (favorable or unfavorable) toward it

nor adopted or rejected it. “Newness” of an innovation may be articulated in

terms of knowledge, persuasion or a decision to adopt. (Rogers 1995: 11)

There are innovations of different degrees. Innovations can be classified into

four different main groups based on uncertainties in innovation’s marketing

and technology. When the markets for an innovation already exist and the

technology is in use the innovation is classified as an incremental innovation.

When the markets already exist but the technology is new the innovation is

classified as an innovation of developing technology. When the situation is

contrary to the previous – the technology is known but the markets are new –

the innovation is called an innovation of developing markets. The last type of

innovation is a radical innovation. For a radical innovation both the technology

and the markets are new. (Frank et al. 2003: 13-14) In this study mobile
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Internet is intended to be offered to customers in emerging markets.

Technology that is offered is already in use in other markets and, hence, it is

known. Markets, on the other hand, can be considered as new because

mobile Internet is offered to customers that haven’t used it before.

Consequently, in this case mobile Internet can be called an innovation of

developing markets.

All the innovations are not identical when it comes to their rate of adoption.

The characteristics of innovations help to understand their different rates of

adoption. Five main characteristics of innovations are relative advantage,

compatibility, complexity, trialability and observability. (Rogers 1995: 15)

The main characteristics of innovations are defined as follows:

1) Relative advantage is the degree to which an innovation is perceived

as superior to existing substitutes. The factors representing superiority

can be economic profitability, low initial costs, lower perceived risk,

decrease in inconvenience, savings in time and effort and immediacy

of reward. (Herbig & Day 1992: 8)

2) Compatibility is the degree to which potential consumers perceive the

innovation as consistent with their socio-cultural norms or existing

values, experiences and needs. Previously introduced ideas have an

impact on the adoption of any new innovation. (Herbig & Day 1992: 8)

3) Complexity is the degree to which the new innovation is perceived as

complicated to understand and use (Herbig & Day 1992: 8). New ideas

that are simpler to comprehend are adopted faster than innovations

requiring the adopter to develop new skills and understandings

(Rogers 1983: 15).
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4) Trialability is the degree to which a new product can be tried or

experimented (Herbig & Day 1992: 9). An innovation that is trialable

embodies less uncertainty to the adopters and therefore will generally

be adopted more quickly (Rogers 1983: 15).

5) Observability is the ease with which an innovation’s benefits or

outcomes can be observed, imagined or described to others (Herbig &

Day 1992: 9). Visibility helps an individual to make the adoption

decision because he/she is able to see the results of an innovation

(Rogers 1983: 16).

These characteristics have an effect on potential customer’s decision to buy

an innovation. Part of the characteristics may enhance and part of them may

prevent the adoption of a new product. (Frank et al. 2003: 15) Relative

advantage, compatibility trialability and observability have been found to be

positively related to the rate of diffusion and complexity is highly negatively

correlated to the diffusion rate (Herbig & Day 1992: 8-9).

3.2.2 Communication channels

Diffusion is a specific type of communication in which the content of the

message that is exchanged is concerned with a new idea. In diffusion

process the information exchange, in which an individual communicates a

new idea to one or several others, is essential. A communication channel is a

means that transmits the messages from one individual to another. (Rogers

1995: 18)

Communication channels can be categorized into two groups. Mass media

channels are such means of transmitting messages that involve a mass
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medium such as television or newspaper. Mass medium enables reaching a

wide audience at the same time and it is often the fastest and most efficient

way to inform potential adopters about the existence of an innovation.

(Rogers 1995:18) According to Hölttä (1989: 26) impersonal channels and

promotional information generally reach a more dispersed audience than

personal ones. On the other hand, interpersonal channels are more useful

when the aim is to persuade potential adopters to accept a new idea.

Interpersonal channels are especially efficient when they link individuals who

are similar in socioeconomic status, education or other important ways.

Interpersonal channel can be defined as face-to-face exchange between two

or more individuals. (Rogers 1995:18) The usefulness of different kinds of

communication channels is heavily dependent on the cultural factors. Despite

the fact that promotional information and mass media are more efficient

regarding the reach they are not much of use in cultures where authorities are

disliked and not trusted. In that kind of circumstances interpersonal, face-to-

face channels are more useful. The other fact that needs to be taken into

account is that in some countries, especially in developing countries, only a

few households have a television and therefore it can’t be considered as a

useful communication channel.

3.2.3 Time

Third element in diffusion process is time. It is involved in diffusion in three

different ways: 1) in the innovation-decision process, 2) in the innovativeness

of an individual and 3) in an innovation’s rate of adoption in a system.

(Rogers 1995: 20) Time is a significant element in the diffusion process as it

is an obvious aspect of any other communication process too. Time doesn’t

exist independently but it is an aspect of every activity. (Rogers 1983: 20)
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The innovation-decision process is a process that an individual passes

through from first knowledge of an innovation to forming an attitude toward

the innovation, to a decision whether to adopt or reject the innovation, to

implementation and use of the new idea and, finally, to the confirmation of

this decision. The innovation-decision process is discussed more in detail in

sub-chapter 3.3. Innovativeness indicates the degree to which an individual is

relatively earlier ready to adopt new ideas than the other members of a

system. (Rogers 1995: 22) Innovative individuals are persons who are more

willing to take risks of trying out an innovation while others being suspicious

of a new idea and hesitating to change their current practices. Highly

innovative individuals have a tendency to perceive the technology as more

useful and easier to use because of their innate innovativeness. (Yi et al.

2006. 394, 417) The rate of adoption means the relative speed within which

an innovation is adopted by members of a social system. This can be

displayed as an s-shaped curve. (Rogers 1995: 20-23)

Figure 2. S-curve (Applied from Rogers 1983: 11)
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According to Herbig & Day (1992: 4) customer adoption has been found to

occur through a somewhat predictable and consistent adoption process,

which is illustrated in figure 2. The initial slowness in the beginning of the

curve is a consequence of the inertia caused by the usually massive

investments made in the existing technologies and the limited size and

resources of pioneers. The rapid growth in the middle of the curve stems from

the imitators who adopt after the first adopters have proven the usefulness of

innovation and corrected out the defects. The slowdown at the top occurs

after the most promising areas of innovation have been exploited and the

remainder is not usually economically feasible. (Herbig & Day 1992: 4) The

sizes of adopter categories, which are discussed later in sub-chapter 3.3,

have an influence on the shape of this curve. As mentioned previously the

adoption is slow in the beginning because pioneers (later called as

innovators) form the smallest adopter category. The adoption speeds up

when the pioneers have adopted an innovation and revealed that it is worth

adopting. Then the imitators (later called as early majority) also have courage

to adopt.

3.2.4 A social system

A social system is described as a set of interconnected units that have a

common goal in joint problem-solving. The units of a social system may be

individuals, informal groups, organizations or subsystems. Each unit or

member can be distinguished from all the other units but all members

cooperate at least to solve a common problem and to reach a mutual goal.

Diffusion happens within a social system and the structure of this system

affects the diffusion of an innovation in several ways.  (Rogers 1995: 23-24)
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Two essential factors, financial profit and social acceptance, often explain

people’s behavior. It is believed that social groups, to which people belong,

have an influence on what kind of innovations are adopted and when. This

being the case the observability of an innovation is a significant factor when

deciding whether to adopt an innovation or not. The results of studies

concerning fashion industry show that the diffusion and early adoption of

fashion products are enhanced by the desire to get the acceptance of a social

group through buying and owning those products. (Frank et al.  2003: 34)

According to Deffuant et al. (2005: 1043-1044) individuals pass information

about new innovations to each other and the information contains their social

opinions and information if available. These discussions between individuals

are triggered by messages received from the media. Information that is got

through the discussions enables individuals to evaluate the individual benefits

of adopting an innovation. Social systems have an especially significant

influence on the decisions of people who rather believe the opinions of friends

or neighbors than information offered by authorities or mass media.

3.3 Adopter categories

The individuals in a social system adopt an innovation in an over-time

sequence and therefore they can be classified into adopter categories based

on the time of adoption. It would be tedious to describe each adopter in a

system in terms of time of adoption and that’s why it is more efficient to use

adopter categories consisting of individuals with a similar degree of

innovativeness. As mentioned previously, innovativeness can be defined as

the degree to which an adopter is relatively earlier in adopting new ideas than

other adopters. (Rogers 1995: 252)
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Figure 3. Adopter categories (Applied from Rogers 1983: 247)

The first and smallest category of adopters is comprised of innovators. After

innovators there are early adopters and, after them, early majority followed by

late majority and laggards.  Early and late majority are the biggest adopter

categories.  Each of these adopter groups stands for a unique psychographic

profile which means a combination of psychology and demographics that

makes one group’s response to innovations different from those of the other

groups (Moore 1999: 11).

Innovators
According to Moore (1999:13) innovators often seek new technology products

out even before a formal marketing program has been launched. The reason

for this is that innovators are extremely interested in technology, regardless of

what function it is performing. They are basically interested in any kind of

elementary advance and frequently purchase technology just because they

want to explore the new device’s properties. (Moore 1999: 12) The key

character of an innovator is venturesomeness, due to a desire to take risks

and be daring. The innovator must also be able to understand and apply

complex technical knowledge and to deal with a high degree of uncertainty.
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The innovator plays an important role in the diffusion process because he/she

is the one who launches the new idea in the system by importing it from

outside of the system’s boundaries. Hence, the innovator also plays the role

of a gatekeeper in the flow of new ideas into a system. (Rogers 1995: 264)

Bass (1969: 216) believes that the importance of innovators is greater at first

but diminishes with time. The pressure for adoption for innovators doesn’t

increase with the growth of the adoption process but, in fact, quite the

opposite may happen (Bass 1969: 216).

Early adopters
The category of early adopters has the greatest degree of opinion leadership

in most systems. They serve as a role model for many other members of a

social system because they are not too far ahead of the average individual in

innovativeness. Potential adopters often ask the early adopters for advice and

information about the innovation and that’s why they are in a key role to

speed up the diffusion process. (Rogers 1995: 264) According to Bass (1969:

216) adopters, apart from innovators, are influenced by the pressure of social

system in the timing of adoption and the pressure increases for later adopters

with the number of previous adopters. Early adopters find it easy to imagine,

understand and appreciate the benefits of a new technology. They base their

buying decisions on their own intuition and vision and do not rely on well-

established references. (Moore 1999: 12) Early adopters don’t need other

people’s opinions and experiences to confirm their buying or adoption

decision but what they do need is other people – that are, innovators – to

bring the new idea into the system and make it known.

Early majority
The early majority shares the early adopter’s ability to relate to technology to

some extent but basically they are driven by a strong sense of practicality.

They want to see well-established references and see how other people are

making out before they make a buying decision themselves. (Moore 1999:
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13) The early majority has a unique position between the very early and

relatively late to adopt and that’s why they are an important link in the

diffusion process. They provide interconnectedness in the social system’s

interpersonal networks. The early majority builds up one of the most

numerous adopter categories, about one-third of the members of a system.

(Rogers 1995: 265)

Late majority
Also the late majority makes up one-third of the members of a system. For the

late majority adoption may be both an economic necessity and the result of

increasing network pressure from peers. They approach innovations

skeptically and cautiously and do not adopt until the most of the others in a

system have adopted. (Rogers 1995: 265) According to Moore (1999: 13) late

majority waits until something has become an established standard and then

makes a buying decision.  Late majority may be sensitive to price, very

skeptical and also extremely demanding. Anyhow, they represent a potential

target group for the sellers of an innovation. (Frank et al. 2003: 26)

Laggards
According to Rogers (1995: 265) the decisions of laggards are often made in

terms of what has been done previously and they tend to be suspicious of

innovations. Laggards are the last ones adopting an innovation in a social

system. Laggards don’t want anything to do with new technology and

innovations for personal or economic reasons. They buy technological

products only when they are buried deep inside another product so that they

don’t even know it is there. (Moore 1999: 13) Laggards represent the third

biggest adopter category, bigger than innovators and early adopters, but they

are definitely the most difficult ones to get to adopt new innovations and

therefore not so attracting target to sellers.
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3.4 The innovation - decision process

The innovation-decision process consists of many choices and actions

through which an individual evaluates whether to incorporate the innovation

into ongoing practice or not. Dealing with uncertainty is essentially involved in

this behavior. Compared to other types of decision making, the perceived

newness of an innovation and the uncertainty associated with it is a

distinctive aspect of innovation decision making. Five different stages exist in

this process and this sub-chapter describes them briefly. (Rogers 1995: 161)

According to Seligman (2006: 115) different stages describe the different

activities that the individual undergoes during the innovation-decision

process.

Knowledge stage
The first stage in the innovation-decision process is a knowledge stage. It

occurs when an individual is exposed to the existence of an innovation and

gains some understanding of how it functions. (Rogers 1995: 162) According

to Seligman (2006: 116) the exposure may have happened by chance or it

may have been the result of an attempt to find the innovation when the

individual has identified a need for it. Previously mentioned innovators are

important in knowledge stage because they expose other individuals to new

innovations by importing them from outside of the social system.

But does a need precede knowledge of a new idea or vice versa? Research

doesn’t give a clear answer for this question. In some cases, for example

when a farmer needs a pesticide to treat a new bug, the need for certain

innovation comes obviously first. Nonetheless, for many other new ideas the

innovation may create the need. (Rogers 1995: 164) According to Seligman

(2006: 116) that is often the case concerning a need for technology when the
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need is often only a plausible assertion that benefit will be gained from a

technology.

Persuasion stage

At this stage of the innovation-decision process the individual forms a

favorable or unfavorable attitude toward the innovation. Especially important

at the persuasion stage are such perceived characteristics of an innovation

as its relative advantage, compatibility and complexity. At this stage an

individual actively seeks information to evaluate the innovation and to reduce

the uncertainty about an innovation’s expected consequences. Information is

usually sought from individual’s peers whose subjective opinions and

experiences of the innovation are most convincing. (Rogers 1995: 169)

All the knowledge of the innovation has to be incorporated into individual’s

existing mental frameworks. Mental frameworks contain knowledge of other,

perhaps similar innovations, and therefore the individual may have an attitude

towards certain types of innovations and characteristics of innovations. These

pre-existing attitudes become part of the attitude toward the innovation.

(Seligman 2006: 116) Pre-existing attitudes, if they are negative, can

therefore delay the adoption of a new innovation. On the other hand, if the

pre-existing attitudes are positive they can significantly speed up the

adoption.

Decision stage
According to Rogers (1995: 171) the decision stage occurs when an

individual enters into activities that lead to a decision to adopt or reject an

innovation. Adoption means a decision to make a full use of an innovation

and rejection means a decision not to adopt an innovation. Adoption can be

partial or full, probationary or complete. Trial is a way to determine the

usefulness of an innovation in individual’s own situation on a probationary

basis. Innovations that can be tried are generally adopted more rapidly than
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innovations that can’t be tried. Most of the individuals that have a possibility to

try the innovation decide to adopt it if the innovation has at least a certain

degree of relative advantage. (Rogers 1995: 171) Sellers should therefore

seriously consider enabling the trial of an innovation whenever it is possible

and at the same time concretely prove the advantages of it.

The innovation-decision process can also lead to decision to reject an

innovation. All the stages in the process are potential rejection points and,

hence, it is possible to reject an innovation after a prior decision to adopt it.

Two different types of rejection exist. Active rejection means considering

adopting an innovation but then deciding not to adopt it and passive rejection

means never really considering the use of the innovation. (Rogers 1995: 171-

172)

Implementation stage
At the implementation stage an individual puts an innovation into use. Until

this stage the innovation-decision process has been a mental exercise but

implementation involves an obvious change in behavior since the new idea is

actually put into practice. The decision stage is usually followed by the

implementation rather directly unless there are some problems for example in

the availability of the innovation. (Rogers 1995: 173) As mentioned previously

all the stages are potential rejection points and although the decision to adopt

would have been already made the decision can be withdrawn. Problems in

the availability of an innovation may delay moving from a decision stage to

implementation stage but they can cause the rejection of an innovation as

well, especially if the delay is experienced as too long by the potential

adopter.

The implementation stage may continue for a quite long time depending on

the nature of the innovation. A point at which the new idea becomes an

institutionalized and regularized part of the individuals’ ongoing operations is
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usually considered as the end of the implementation stage. For most

individuals the implementation may also represent the termination of the

innovation-decision process. (Rogers 1995: 173)

Confirmation stage
The confirmation stage is a stage at which the individual seeks reinforcement

of his decision to adopt or reject the innovation. The individual may be

motivated by dissonance and may decide to repeal his decision. (Seligman

2006: 117) According to Rogers (1995: 181) an individual who feels dissonant

is usually willing to reduce this condition by changing his knowledge, attitudes

or actions so that attitudes and actions are more closely in line. Since it is

often difficult to change prior decisions about adoption or rejection, individuals

usually tend to avoid becoming dissonant. This is done by seeking such

information that they expect to support the decision made. At this stage the

change agents can play a special role by providing supporting messages to

individuals who have previously made the decision to adopt. (Rogers 1995:

181-182) Besides seeking information about the innovation individuals can

observe other individuals’ reactions and behavior concerning the innovation

and draw conclusions whether they have done a right decision or not. Some

individuals are more interested in “official” information while others rather

believe in the opinions of peers or friends.

3.5 Diffusion of telecommunications – special

characteristics

The fast rates of changes in technologies, an increase in a number of service

providers and the increased demands of customers have changed the

characteristics of the telecommunication sector since the past decade. A

turbulence caused by these extensive changes has brought along many
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unique features. These features distinguish telecommunications from the so

called traditional lines of business. (Frank et al. 2003: 6) Also the diffusion of

telecommunications is different from the diffusion of conventional products.

The unique features of telecommunications have an influence on their

diffusion and adoption and these features are discussed more closely in this

sub-chapter.

High- technology products
When dealing with high technology products there are aspects such as

constant development of technology (improvements in technology) and the

possibility to replace old products with new products containing even higher

technology. The high technology innovations create more uncertainty than so

called conventional innovations. That is because of the fact that the

technology of them is more complicated and therefore more difficult for

consumers to understand. Continuous developments/improvements may

postpone the adoption decisions of consumers so that they may skip over the

existing generations of technology and wait for significant improvements.

(Frank et al. 2003: 7) According to Robertson & Gatignon (1986: 3)

unfamiliarity caused by complex, high-technology products make it difficult to

evaluate and make judgments about the products. In addition, high-

technology innovations are often costly and they have high switching costs.

When it comes down to the diffusion of Internet, an important driver is

application variety. However, application variety also poses a challenge for

interoperability. Although standards improve interoperability, they represent a

moving target because application variety is constantly increasing. (Dutta &

Roy 2003: 68)

Services and content
Many services in the information and communication technology sector are

homogeneous nowadays. Services like that are for example mobile phone

and Internet connections in which the only differences are in connection
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speeds, additional services and prices. These days the Internet connections

are mainly broadband connections in which an average user gets an Internet

connection with enough of speed and fixed price. Hence, the only things that

the service providers can compete with are the prices and additional services,

such as the size of a mailbox or software packets. Mobile phone connections

are also competing mainly with the prices. (Frank et al. 2003: 9) Lower

access prices speed up the adoption of Internet and the level of competition

allowed by regulation and the size of the market are important factors

determining the number of providers and, consequently, price.  (Dutta & Roy

2003: 69) According to Gruber (2000: 30) factors related to competition, such

as intensity of competition and number of firms supplying telecommunication

services, are considerably important in affecting the speed of diffusion.  In the

beginning of the Internet boom there were many players willing to take part in

content production. Since the dust has settled there are only experienced

players, such as publishing companies, in the content production. Entry of the

entertainment and media into telecommunications is an excellent example of

consolidation that prevails in telecom business. (Frank et al. 2003: 9-10)

Uncertain markets and security risks
Telecommunication markets are extremely uncertain in relation to both

technologies and markets. Many high technology products fail and 90-95 % of

product ideas never end up to the markets. There is uncertainty in the

markets related to size and features of the upcoming markets. In addition, the

developer and marketer of a new innovation should be aware of the changing

need that the new innovation or technology is able to satisfy. An essential

factor that creates uncertainty in the markets is the needs and uncertainty of

customers. Customers’ uncertainty may lead up to delays in adoption. In

order to decrease this uncertainty it is important to instruct the customers.

(Frank et al. 2003: 6) Perceptions about potential security threats also have

an influence on diffusion. Firewalls and encryption algorithms reduce such

risks but increasing numbers of users and application variety increase the
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security risk. (Dutta & Roy 2003: 68-69) Uncertainty of customers is

sometimes caused by limited information or false beliefs concerning new

technologies. Security threats are real but sometimes they can be

exaggerated and make people believe, for example, that they are being

monitored through the technologies they use. It is important to get rid of these

misperceptions.

Network externalities and the critical mass
Network externalities are highly related to information and communication

technology. Network externalities can be both negative and positive. When

positive network externalities are prevailing the value of a technology

increases as the number of users increases. Negative network externalities

reduce the value of a technology, product or service. Network externalities

can also be viewed by dividing them into direct and indirect externalities.

Network externalities being direct the value of products and services

increases when the network increases. Examples of such products are email,

SMS, and fax. When the network externalities related to products are indirect

the benefits increase along with complementary products and services.

Software can be mentioned as an example. (Frank et al. 2003: 11)

The adoption of interactive innovations depends on the perceived number of

others who have already adopted the innovation and that is why they are

specific by nature. Their rate of adoption doesn’t take off in the familiar S-

shaped curve until a critical mass of adopters has been reached. (Mahler &

Rogers 1999: 719) The critical mass occurs when enough individuals have

adopted an innovation so that the innovation’s further rate of adoption

becomes self-sustaining. The interactive nature of a new innovation

generates interdependence among the adoption decision of the potential

adopters. An interactive innovation is not much of use to adopting individuals

unless other individuals also adopt. That is why a critical mass of individuals

has to adopt an interactive innovation before it has value for the average
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individual. (Rogers 1995: 313) The critical mass is estimated to be reached

when the penetration rate of a product or a service is 10-20 %. (Frank et al.

2003: 11) Mahler & Rogers (1999: 721) point out that the diffusion of mobile

telephones didn’t have to overcome the problem related to critical mass of

adopters as mobile phone adopters connected to the existing base of all

telephone users. They could also make phone calls to fixed line telephones,

not only to other mobile phones. This is also the case concerning the diffusion

and adoption of mobile Internet because the fixed line Internet already exists,

at least in developed countries. In some emerging countries where fixed line

Internet doesn’t exist or the fixed infrastructure is deficient the situation may

be different and the network externalities and critical mass have more

significance.
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4 BUSINESS MODELS

This chapter first offers different definitions and views of different authors for

the concept of business model. Then the elements of a business model are

introduced and after that the relation between business model and strategy is

discussed. Finally business models in emerging countries are studied.

4.1 Definitions

There are many different kinds of definitions for a business model and also

different terms are used when referring to a concept of business model.

Examples of different terms are business design, model of the firm, operating

model, organizational design, organizational form, organizational model,

corporate form and enterprise design. Most frequently terms business model

and business design are used interchangeably. (Äijö & Saarinen 2001: 1-2)

Timmers (2000: 32) defines a business model as 1) an architecture for

product, service and information flows, including a description of the various

business actors and their roles, 2) a description of the potential benefits for

the various business actors and 3) a description of a the sources of revenue.

In the same way as Timmers, Dubosson-Torbay et al. (2001: 7) understand a

business model as the architecture of a firm and its network of partners for

creating, marketing and delivering value to one or several segments of

customers in order to generate profitable and sustainable revenue streams.

According to Mansfield & Fourie (2004: 39) a business model is a

contingency model that discovers an optimal mode of operation for a specific

situation in a specific market. According to Magretta (2002: 87) business

models are stories that explain how enterprises work. A good business model



48

tells who is the customer, what does the customer value, how does a

company make money in its business and what is the underlying economic

logic that explains how the company can deliver value to customers at an

appropriate cost. Similarly to new stories, new business models are, to some

extent, variations on old ones. (Magretta 2002: 87-88)

Figure 4. The business model framework (Chesbrough 2003: 69)

According to Chesbrough & Rosenbloom (2002: 532) a business model offers

a consistent framework that takes technological characteristics and potentials

as inputs and converts them through customers and markets into economic

outputs. The business model is therefore considered as a mechanism that

mediates between technology development and economic value creation.

(Chesbrough & Rosenbloom 2002: 532) This mechanism is presented above

in figure 4.

Business Model:

• Market

• Value proposition

• Value chain

• Cost and profit

• Value network

• Competitive

strategy

Technical

inputs:

• Feasibility

• Performa

nce

• Other

measures

Economic

outputs:

• Value

• Price

• Profit

• Other

measures
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4.2 Elements and functions of a business model

As there are different definitions for a concept of business model there are

also different conceptions of the functions and elements of a business model.

According to Morris et al. (2006: 31-32) a business model serves at least five

main purposes. First of all, a business model can help ensure that the

entrepreneur brings a logical and internally consistent approach to the design

and operations of the venture and communicates this approach to

stakeholders. Second, a model offers the architecture for identifying key

variables that can be combined in unique ways and is a platform for

innovations. Third, it can be seen as a way to demonstrate the economic

attractiveness of the venture, attracting investors and other resource

providers. Fourth, the business model guides ongoing company operations by

providing parameters for determining the appropriateness of a variety of

strategic or tactical actions that management may be considering. At last,

once a model is in place, mapping it can help facilitate modifications when

circumstances change. (Morris et al. 2006: 31-32) In brief, according to this

definition business model can be seen as a way to guide management to do

right decisions and as a way to convince and attract stakeholders.

Dubosson-Torbay et al. (2001: 3) offer an e-business model framework which

is divided into four principal components, which are: 1) the products and

services a firm offers, standing for a substantial value to target customers

(value proposition), and for which they are willing to pay, 2) the relationship

capital that the firm generates and maintains with the customers in order to

satisfy them and to create sustainable revenues, 3) the infrastructure and the

network of partners that are needed to create value and to maintain a good

customer relationship and 4) the financial aspects that can be found

throughout the three above mentioned components, like cost and revenue

structures.
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Chesbrough & Rosenbloom (2002: 533) and Chesbrough (2003: 64-65) offer

an operational definition for the functions of a business model. The functions

of a business model are to: 1) articulate the value proposition, 2) identify a

market segment, 3) define the structure of the value chain, 4) estimate the

cost structure and profit potential of producing the offering, 5) describe the

position of the firm within the value network and 6) formulate the competitive

strategy.

Some similarities can be found in the framework offered by Dubosson-Torbay

et al. (2001) and the definition offered by Chesbrough & Rosenbloom (2002)

and Chesbrough (2003) concerning the functions of a business model. These

functions are described below basing mainly on the definition of Chesbrough

& Rosenbloom (2002) and Chesbrough (2003) but complemented with the

insights of Dubosson-Torbay et al. (2001).

Value proposition
Articulating a value proposition requires definition of what the product or

service offering will be and in what form a customer may use it. Value often

represents different things to different customers. A customer might value a

technology according to its ability to reduce the cost of a solution to a certain

problem or its ability to create new solutions and possibilities. (Chesbrough &

Rosenbloom 2002: 534) Value of a new product or service is often its relative

advantage compared with the existing substitutes. Relative advantage can be

related for example to efficiency, easiness or profitability.

Market segment
After defining the value proposition the business model must identify a market

segment to whom the offering will be attractive and from whom resources will

be received. A market focus is needed for example to identify what

technological attributes to target in development and how to define and
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configure the offering. (Chesbrough & Rosenbloom 2002: 534) According to

Dubosson-Torbay et al. (2001: 8) defining a market segment means that a

firm decides for which customers and geographical areas, for example, a firm

wants to target its offering. Customers can be either other businesses

(business-to-business) or individuals (business-to-consumers). Defining the

value proposition is here stated to precede identifying the market segment. It

can be, however, questioned if it should be vice versa. Of course it is

dependent on the situation and the product or service in question but in many

cases it would make more sense to identify the market segment first and only

after that define the value proposition that is valued by these particular

customers.

Value chain

When the intended market, value proposition and specification of the offering

are identified it is time to construct the value chain that will deliver these

elements. There are two goals that the value chain must achieve: It has to

create value throughout the chain and it has to allow the firm to claim

sufficient portion of value from the chain to justify its participation.

(Chesbrough 2003: 66-67) A value chain portrays a chained linkage of

activities that exist within traditional industries, especially manufacturing.

(Peppard & Rylander 2006: 131)

Cost structure and profit potential
Defining the architecture of the revenues means specifying how a customer

will pay, how much to charge and how the value created will be distributed

between customers, the firm itself and its suppliers. Once the general

specifications of the offering and the general contours of the value chain are

known, it is possible to develop an understanding of its likely cost structure.

This preliminary idea of price and cost yields the target margins. (Chesbrough

2003: 67) As the fourth element of a business model Dubosson-Torbay et al.

(2001: 11) also define financial aspects that can be understood as costs
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required to get the infrastructure to create value and as revenues of sold

value.

Value network

There are also third parties outside the immediate value chain involved when

the value is created and distributed. These outside parties form together a

value network. The value network shapes the role that suppliers, customers

and third parties play in influencing the value of an innovation. The value of a

technology can be leveraged by building strong connections to a value

network. Particularly if the technology competes with a rival technology that

has a strong value network, failure to build such a value network can reduce

technology’s potential value. (Chesbrough 2003: 68) Management literature

describes networks as stable interorganizational ties that are strategically

important to participating firms. Firms can concentrate on their core activities

in the value creation process and leave non-core activities to other firms in

partner networks. (Dubosson-Torbay et al. 2001: 10-11) The concepts of

value chain and value network are somewhat overlapping. In a value chain

the value is created in a chain of sequential activities and the focus is on the

end product. The idea is that every company has its own position and task in

the chain and adds its own value to the production. In a value network value

is created in cooperation by the different players in the network and the focus

is on the value creation, not on the end product.  According to Peppard &

Rylander (2006: 131) the concept of value chain becomes inappropriate as

products and services become dematerialized. This is the case in sectors like

banking or telecommunications for instance. For these reasons the concept of

value network is used in the context of business models later on in this study.

Competitive strategy
The final function of the business model defines how the firm formulates its

competitive strategy for its target market. Porter’s (1980) research in this area

gave emphasis to the need to compete on cost, differentiation, or on a niche
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basis. These three different strategies are alternative approaches to deal with

the competitive forces. More recent work has emphasized the factors that

allow a company to sustain a profitable position in the market. These factors

include the ability to gain access to key resources, the creation of internal

processes that are valuable to customers and difficult for competitors to

imitate and the past experience and future momentum of the firm in the

market. (Chesbrough 2003: 68) Again, it can be questioned whether the

competitive strategy is part of the strategy or completely other issue. The

relationship between business model and strategy is discussed in the next

sub-chapter.

4.3 Relation of business model to strategy

Contrary to Chesbrough (2003) and Chesbrough & Rosenbloom (2002),

Magretta (2002: 91) argues that a strategy is not an element of a business

model. Business models explain how the parts of a business fit together but

they do not explain one critical dimension of performance, which is

competition. A competitive strategy describes how firms will do better than

their rivals and doing better, by definition, means being different. Firms can

use identical business models but they must have strategies to differentiate

themselves in terms of which customers and markets to serve, what products

and services to offer and what kind of value to create. (Magretta 2002: 91)

According to Mansfield & Fourie (2004: 35) strategy is the behavior of

management that is concerned with the firm’s creation of sustainable

competitive advantage. Strategy is a combination of deliberate actions,

tactical responses and organizational learning. It is the pattern of decisions

that describes firm’s products and markets, objectives, plans and range of

business. In brief, strategy is the way a firm attains its desired future. The
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focus of strategy is on the future whereas business models emphasize

customer-centricity as the source of value creation. (Mansfield & Fourie 2004:

35, 41) According to Thompson & Strickland (2001: 4-5, on Mansfield and

Fourie 2004: 40) a business model is more concerned with financial success

and more focused than strategy. Strategy emphasizes competitive initiatives

while business models deal with revenue flow and viability. Osterwalder &

Pigneur (2002: 2) perceive a business model as the conceptual and

architectural implementation of a business strategy and as the foundation for

the implementation of business processes.

Although the concepts of business model and strategy overlap to some extent

this study approaches business models as a way to implement business

strategy. In this case the strategic decision is to offer mobile Internet to

customers in emerging markets and this strategy can be implemented with

suitable business models.

4.4 Business models in emerging markets

In previous sub-chapters business models are discussed mainly in general

but this sub-chapter discusses business models in the context of emerging

markets. Potential customers can certainly be found in emerging countries but

doing business with low-income customers has some special characteristics.

According to Anderson & Markides (2007: 83) important issues to take into

account to be successful in emerging countries are making sure that the

products and services are affordable for the customers, adapting existing

products and services to customers who have fewer resources or a different

cultural background and ensuring the availability of products and services and

marketing. Chesbrough et al. (2006: 48) also believe that innovative product

design is essential, when serving customers in emerging markets, but not
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sufficient. What is also needed is a strong focus on the development of a

comprehensive business model.

Finding customers is not usually the biggest problem in emerging markets.

The 20 biggest emerging economies have more than 700 million households

that can be considered as potential customers. Probably the biggest problem

concerning products and services is ensuring the affordability for these low-

income customers. Products and services have to match the cash flows of

customers who are more often paid on a daily than weekly or monthly basis.

(Anderson & Markides 2007: 83-84) Means of financing and different pricing

models that enable customers to purchase new products are vital elements of

a business model in emerging markets. (Chesbrough et al. 2006: 50)

Gaining acceptability for products and services is another challenge when

serving low-income customers. To succeed in this, firms may have to modify

their products and services to make them culturally acceptable. One way to

do this is reducing or eliminating features of the products because products

designed for developed-world customers may be inappropriate for cultural,

societal, religious or political reasons. (Anderson & Markides 2007: 85)

Gaining acceptance for new products and services relates to compatibility

that was mentioned in sub-chapter 3.2.1 as one of the main characteristics of

an innovation. It is important to modify products to make them more

compatible with potential consumers’ norms and values and make them

thereby more acceptable.

When an innovative product has been developed it is important to establish a

connection between the product and its value to consumers. (Chesbrough

2006: 50) Weak value proposition can be a remarkable weakness of a

business model. As already mentioned before, a value for a customer is

usually a relative advantage of a new product compared with the existing,

corresponding products. It is important that the value is somehow proven to
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the customers. This can be done for example by enabling the trial of new

products and that way making the customers discover the advantages and

value of the products themselves. As noted in sub-chapter 3.2.1 innovations

that are trialable are adopted more rapidly.

Challenges related to availability of products or services and marketing is one

considerable issue in emerging countries. Firms are usually required to

establish distribution channels when none exist and learn how to generate

market demand. Reaching customers who may not be familiar with the

products or services offered and who can’t be contacted with conventional

advertising requires firms to discover new ways of marketing. Access to TV,

for example, is quite unusual in some emerging countries and, therefore, it is

not an appropriate marketing channel. (Anderson & Markides 2007: 87)

According to Chesbrough et al. (2006: 50) it is important to offer leadership

and assistance to local entrepreneurs, which enables building up a network of

local companies that form a value network to deliver and sustain the products

in the market. The distribution channel formed by local companies can be

seen as a key element of a value chain that converts the potential value of a

technology into realized value in the market (Chesbrough et al. 2006: 52).

Local companies and entrepreneurs also have a positive influence on the

acceptance of new products and services. They can act as pioneers or

innovators in a community by being the first ones to adopt new products and

introducing them for the others.
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5 FACTORS AFFECTING THE DIFFUSION OF MOBILE
INTERNET IN EMERGING MARKETS

The focus of this chapter is on the factors that affect the diffusion of mobile

Internet and doing business in emerging markets. First the characteristics and

challenges related to doing business in emerging countries are discussed.

After that the importance and benefits of ICTs for people in emerging

countries are examined and drivers and barriers affecting the diffusion of

mobile Internet are presented. Finally the success factors and future trends of

mobile Internet business in emerging countries are proposed.

This chapter is mainly based on interviews but also some research reports

and articles are used as sources of information. Four of the interviews were

conducted face to face and one of them was a phone interview. The

interviews were semi-structured which means that questions were the same

for all the interviewees but order of the questions varied depending on the

situation and the answers of the interviewee. The interview questions can be

seen in appendix 2. All the interviewees are experts of mobile business and

they have knowledge of mobile business in general and in different emerging

markets, for example Russia, Latvia, Africa and Eurasian countries.

5.1 Doing business in emerging countries

65 % of the world’s population earns less than $2,000 each per year. Despite

the enormity of this market it is largely untouched by multinational companies.

Companies often believe that people with low incomes don’t have so much to

spend on goods and services and the money that they do spend goes to

basic needs like food and shelter. Companies also assume that a variety of



58

barriers to business, like corruption, illiteracy, inadequate infrastructure,

currency fluctuations and bureaucracy, make it impossible to do business

profitably in these regions. (Prahalad & Hammond 2002: 49) It is often

thought that the poor resist new products and services. In fact, low-income

consumers are rarely offered products designed for their lifestyles and

circumstances, leaving them incapable of interacting with the global

economy. (Hammond & Prahalad 2004: 31)

It came up also in the interviews that people with low incomes in emerging

countries want to use part of their money on new services and technologies.

In addition to food and shelter they are willing to spend money for example on

entertainment and educational services. For them a significant attribute in

new services is that those services some how make their everyday lives

easier and that the benefits are available immediately. The benefits can be for

instance making work more efficient, making it easier to stay in contact with

relatives or getting better health services. In some countries status is a very

important thing. People want to show if they have money and confirm their

position in a society through status symbols. Modern, western high

technologies like expensive mobile phones are one way to do this. These

attributes can be considered as relative advantages of a new product. As

mentioned previously in sub-chapter 3.2.1 relative advantage is one of the

main characteristics of an innovation. Regarding elements of a business

model, discussed in sub-chapter 4.2, these attributes are value propositions,

representing different things that different people value.

When companies realize what is the right way to serve low-income

consumers in developing countries profitably everyone wins: the

underprivileged gain access to products and services that the private sector is

best positioned to deliver and companies tap into enormous new markets.

Unfortunately this kind of successful interaction is more an exception than a

rule. Consumers with low incomes simply can’t afford many of the products
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and services. A poor infrastructure increases the cost of distribution. Some

low-income consumers think that they are entitled to connect for example into

water mains or electricity lines illegally. Low-income circumstances are also

more prone to insurgent activities that increase security and infrastructure

costs. (Beshouri 2006: 60) One of the interviewees gave an example of what

can happen when copper cables are used to build a fixed line network in

emerging markets. In some of the emerging countries it is not compulsory to

dig cables into the ground, and therefore they can easily be stolen and resold.

This can happen even if the cable is in the ground because it can be dug up.

For many years managers of large companies have conceived poor people

as powerless and in need of handouts. Nonetheless, considering the poor as

customers and consumers is far more useful way to reduce poverty. Low-

income households collectively possess most of the buying power in many

developing countries and by ignoring this low-income segment businesses

miss most of the market. The biggest misperception of all is that selling to the

poor is unprofitable or exploitative. By ignoring poor consumers the private

sector may actually do more harm than by engaging them. If the poor don’t

have a possibility to participate in global markets they are not able to benefit

from them either. (Hammond & Prahalad 2004: 30-31, 35)

It is true that doing business in emerging countries involves many challenges

and barriers. However, this doesn’t mean that doing business under these

circumstances would be impossible because most of the obstacles can be

beaten. It requires different kinds of measures and approaches than doing

business in developed markets but it is usually worth the effort.
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5.2 Mobile Internet services in emerging countries

It is sometimes wondered, what poor people have to do with the ICTs if they

barely have money to buy food. The answer is: a lot. Access to information –

ultimately knowledge – is vital when improving the living standards of the

poor. ICTs, in particular telecommunications and information services, as

tools for access to and processing of information play a crucial role in poverty

reduction. A possibility to use ICTs offers crucial knowledge inputs into the

productive activities of rural and poor households. It makes large regional,

national and also global markets accessible to small enterprises and

enhances the reach and efficiency of the delivery of government and social

services. Access to ICTs also gives the poor a voice that allows them to take

part in decision-making processes. (Navas-Sabater et al. 2002: 1)

According to the interviews, mobile Internet services that are commonly

needed, and used if possible, in emerging countries are traffic reports, job

advertisements, health services, weather forecasts, entertainment services

and e-mail. There are big cities in many emerging countries and therefore

traffic reports are especially useful there to avoid traffic jams and to save

time. Job advertisements were mentioned in one interview as a popular

service particularly among men. Mobile Internet and Internet in general, gives

people possibilities to get information about jobs available for example in

other towns. Job advertisements being a popular service among men, email

was mentioned to be especially popular among women. Email is an easy and

affordable way to communicate with friends and relatives living far away.

Information concerning health services is often offered on the Internet.

Internet access makes it easier, for example for people living in remote areas,

to find the nearest health center and to make an appointment with a doctor.

Instead of traveling to another town to find out if the doctor is available

Internet connection and email can be used to make an appointment.
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Weather forecasts are important for farmers and real time forecasts are easily

available on the Internet. Entertainment services are valued also among

people with low incomes. Ringtones, for example, are simple but popular

entertainment services that are commonly used in emerging markets. These

were only some examples of the services that are necessary for the people in

emerging countries but they very well demonstrate the influence that ICTs

can have on the every day lives of those people.

5.2.1 Drivers

As mentioned in the interviews, one of the most important drivers of the

diffusion of mobile Internet is the fact that in many emerging countries an

infrastructure of fixed line network is insufficient or it doesn’t exist at all. This

obviously enhances the diffusion of mobile Internet because people use the

mobile network, when possible, if the fixed line infrastructure is insufficient

and not working properly. It is also more inexpensive to build a mobile

network than a fixed one if either of these doesn’t exist. With only one mobile

base station it is possible to cover a whole village on contrary to building a

fixed network when each household needs a copper cable of their own. A

problem with stealing of copper cables, that was mentioned previously, also

speaks for the mobile networks. One fact that has a significant influence on

the diffusion is the number of mobile phones compared with the number of

PCs or laptops. In many countries owning a mobile phone is more usual than

owning a PC or a laptop. Consequently, it is easier to offer mobile Internet

access and services than fixed ones to these people.

It was mentioned in the interviews, that the development of mobile Internet

and mobile services in emerging markets is lagging behind many other

countries, like Western European countries. This can be an advantage
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because the mistakes that were made in western mobile Internet markets can

be avoided. As a result the growth of mobile Internet markets can be faster in

emerging markets. One essential factor is the significance of social networks.

In many emerging countries people trust more in the opinions of their

colleagues and friends than in authorities. Hence, in emerging markets the

positive experiences of friends have more significant influence on the

decisions to adopt and buy new services and technologies than they have in

other markets. On the other hand, negative experiences also have more

influence on people’s decisions and they can delay the decisions to adopt.

The meaning of social systems was also noted in sub-chapter 3.2.4,

considering a social system as one of the main elements of diffusion process.

When it comes down to the macroeconomic trends, things like urbanization,

growth of income level and development from an agricultural society towards

a service society came up in the interviews. Income level is growing in many

emerging countries and people who have money want it to be seen.

Consumer behavior is different in many emerging countries than in developed

countries and bigger part of the incomes is spent on ICT services. Along with

urbanization people get better possibilities to use mobile Internet because the

mobile infrastructure, if it exists, is usually better in big cities and capitals than

in rural and remote districts. In many emerging countries the society is

developing from an agricultural society towards a service society. In some

emerging countries can be an attempt to leap over intermediate phases,

directly to the service society. It is obvious that the leap can’t be completely

direct but it can be faster than it has been in western countries. This kind of

development also drives the diffusion of mobile Internet because there is

more need for Internet services in an industrial or service society than in an

agricultural society.
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5.2.2 Barriers

One of the barriers mentioned in interviews is pricing, both in handsets and in

services. There are mobile phones capable of Internet access available but

they might be too expensive. Many people in emerging countries have mobile

phones but they are simple low-cost models that are not Internet-capable.

Pricing of services should be of that kind that people understand what they

get in exchange for their money. People are not willing to pay flat rates and,

instead, they need prepaid –type of pricing. Even then they may not

understand what they get and this has to be taken into account when selling

ICT services in emerging countries. It was also pointed out in sub-chapter

4.4., dealing with the business models in emerging countries, that pricing

models matching with the cash flows of low-income customers and means of

financing are important elements of a business model in emerging markets. It

also came up in the interviews that some people have mobile phones that are

capable of Internet access but they don’t know how to use them. A problem

can also be that even if one knows how to open an Internet connection,

he/she doesn’t know which content and pages to search for and what kind of

useful information is available. In this case education and guidance is

needed.

Other barriers for the diffusion of mobile Internet that were mentioned in the

interviews were insufficient infrastructure, small displays in handsets and

control of the service content. Insufficient infrastructure, or lack of it, was

already mentioned in previous sub-chapter. If an infrastructure for mobile

network doesn’t exist it is impossible to use mobile Internet services. Also the

fixed-line network affects in such a way that, if one already exists and works

properly, it usually delays the diffusion of mobile Internet. Small displays in

mobile phones make it quite slow to browse Internet pages. Many Internet

pages have colorful and large pictures that slow down downloading of the
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pages. The problem with displays is of course universal, not only a problem of

emerging markets. What is a barrier for the diffusion of mobile Internet

especially in many emerging countries, is a control of the service content.

Authorities in many countries want to have control over the services that

citizens are allowed to use and, therefore, many services can even be

forbidden. In some cases authorities also have fictional illusions of what can

be done for example with 3G and that’s why they want to control it. More

information and education concerning Internet and technologies is therefore

obviously needed.

5.2.3 Success factors

When it comes to gaining local information, shaping people’s views and

dealing with bad behavior that might disrupt service for customers and the

company alike, a company is in a weaker position than the community. To

overcome many difficulties that companies face when serving low-income

consumers they should adopt creative community-based solutions. People in

local communities are the best to help companies deal with the challenges

they face when doing business in low-income areas. These people have the

information and ability to observe and influence what happens inside a

community. If a company is able to prove that its interests are aligned with the

interests of a community in employment and commerce, it can recruit

community support for security, collection and system monitoring. (Beshouri

2006: 60-62)

The significance of local communities was also brought up in the interviews

when dealing with the success factors of doing business in emerging markets.

It is important to do business in cooperation with local people because almost

everything that comes outside the community is experienced as a threat and
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it won’t success. One example of involving local entrepreneurs in business is

an Internet center, which is owned and run by local people. Under these

circumstances they are more interested in developing the business and

protecting it from vandalism and robbery. According to Dhawan (2001: 66-67)

local people could also help operators to get local labor and subscribers,

which cuts labor and customer acquisition cost. Local entrepreneurs would

earn revenues from commissions on all services provided through this

business. It was stated in sub-chapter 4.4 that involving local companies in

the forming of a distribution channel is a key element of a value chain when

creating value from a technology in emerging markets.

One important success factor mentioned in the interviews is understanding

the local culture. It is important to understand what is the best way to do

business in local circumstances, what kind of things people value and what is

important for them. These cultural factors are strongly related to involving

local people in business, which was mentioned previously. Culture related

factors usually create substantial number of the problems that companies

face in emerging markets and that’s why they have to be considered

seriously. In addition to cultural factors it is important to build an infrastructure

that is extensive enough and working properly. This is important in building

positive customer experiences and in retaining customer connections. It is

also essential that the services, which are used with a mobile phone, are

designed in a way that makes them uncomplicated to use and suitable for

small displays. Local languages have to also be taken into account. Most of

the service content is in English at the moment and that is a problem for

people without English language proficiency. Consequently services in

regional languages are needed.

Access to new products, more choices and increased purchasing power

improves one’s quality of life. New services and information improving

efficiency facilitate increasing productivity and raising incomes of poor
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citizens. Processes that are fair and treat poor customers respectfully build

loyalty and trust in the company and in the global economic system.

(Hammond & Prahalad 2004: 35) This statement of Hammond and Prahalad

briefly sums up the essential things that have to be considered when the aim

is to do successful business in emerging markets.

5.2.4 Future trends

One of the future trends of mobile Internet business in emerging markets is

development that is behind western countries. Nonetheless, the growth is

faster and catching up the more developed markets. As already mentioned

previously, emerging markets have a “late mover advantage” because they

can avoid many mistakes made in western markets.

One of the interviewees emphasized that a mobile TV will be “the thing” both

in emerging and in more developed markets in the future. According to this

interviewee it is in every operator’s priorities in all the markets. Creating local

services in local languages was also mentioned concerning the future trends,

as it was mentioned concerning the success factors too. Many companies in

emerging markets that have web pages have to create more useful services

for the customers. At the moment most of the content in local companies’ web

pages is advertisements.

The following future trends, which were mentioned in the interviews, are

related to the mobile Internet markets in general and not only the emerging

markets. At some point in the future there looms a situation in which a mobile

phone will replace laptops, navigators and PDAs. This will take some time but

it is a predictable development trend. Nowadays web applications are mostly

designed for PCs but when the critical mass of mobile Internet users is
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reached the applications will be designed for mobile phones or other mobile

devices. Number of device manufacturers is also predicted to grow, which is a

positive thing because it increases the competition.
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6 MOBILE INTERNET BUSINESS MODELS IN EMERGING
MARKETS

The aim of this chapter is to form business models for different country

segments, focusing on emerging markets, with suitable combinations of

business model elements. First the completion of cluster analysis and its

results are described. Then the results of cluster analysis, four different

country clusters, are defined and compared with each other. After describing

the clusters, four examples of different business models and their elements

are presented in order to explain what kinds of business models exist in ICT

sector at present. Then the business model elements are combined with

different country clusters using analytical hierarchy process (AHP) and quality

function deployment (QFD). Finally suggestions of mobile Internet business

model profiles for different country clusters are given.

6.1 Conducting the cluster analysis

Market researchers and academicians often encounter situations that can be

best solved by defining groups consisting of homogeneous objects. The

objects can be individuals, firms, products or even behaviors. Strategy

options based on classifying groups within the population, such as

segmentation or target marketing, would not be possible without an objective

methodology. For this purpose the most commonly used technique is cluster

analysis. Cluster analysis groups objects into clusters in such a way that

objects in the same cluster are more similar to each other than they are to

objects in other clusters. (Hair et al. 1998: 470) In this study the aim of the

cluster analysis is to group 40 European countries into internally

homogeneous country clusters. All the European countries, except the
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smallest ones like Monaco and Luxembourg, are included in this study. The

cluster analysis is conducted based on two different variables: digital

opportunity index (DOI) and gini index. The values of DOI in different

countries are from World Information Society Report (2007) and gini indexes

are from The World Factbook (2007). The descriptive statistics of cluster

analysis are available in appendix 3.

Besides the benefits of cluster analysis there are also some weaknesses that

are important to take into consideration. Cluster analysis can be characterized

as descriptive and atheoretical and, therefore, it has no statistical basis upon

which to draw statistical implications from a sample to population. Cluster

analysis is used primarily as an exploratory technique. (Hair et al. 1998: 474)

According to Metsämuuronen (2003: 740) cluster analysis is exploratory by

nature – not confirmatory – and it is similar to explorative factor analysis, in

which variables are grouped into different categories, and the content

analysis of qualitative research. In this study cluster analysis is applied to

explain the similarity of certain European countries and forming different

country segments on the basis of DOI and gini index. If the variables were

different the results of cluster analysis would also probably be different than in

this case and that is important to notice when examining the results of this

study.

In the beginning of this study various statistical data - for example GDP,

population density, share of urban population, literacy, unemployment rate

and age distribution - of selected countries were collected and correlations

between these different variables were tested. All the other variables except

DOI and gini index correlated strongly with each other and that is one reason

why they are used as the basis of cluster analysis. The other reason for using

DOI and gini is that they are appropriate for examining the diffusion of mobile

Internet under different circumstances in different countries: gini index

indicating the heterogeneity of purchasing power and DOI indicating the
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heterogeneity of infrastructure and possibilities to use ICTs. It is important to

standardize the variables although it is not mathematically compulsory. If the

variables are not measured at the same scale and if they are not

standardized, the results are dominated by those variables that can have high

values. (Metsämuuronen 2003: 742) While conducting the cluster analysis in

this study the values of DOI and gini index were standardized because they

are measured at different scales.

In this study the cluster analysis is conducted with SPSS (Statistical Package

for Social Sciences) -software which is designed for the analysis of

quantitative research material. The algorithm that is used is two-step cluster

analysis, which uses both hierarchical and non-hierarchical techniques, and

the distance measure that is used is log-likelihood. In research work the aim

is to avoid errors but still the reliability and validity of results fluctuate.

Therefore, the reliability of the research has to be evaluated. (Hirsjärvi et al.

2000: 213) According to Hair et al. (1998: 3) reliability is the extent to which a

variable is consistent in what it is intended to measure. It means that the

research has to able to give results that are not random. Reliability can be

found out in many ways. For example, if two researchers get the same results

the research is reliable. (Hirsjärvi et al. 2000: 213) In the case of cluster

analysis it is apparent that if the analysis is conducted with the same method

and using the same variables, the results will also be the same and not

dependent on the researcher. As mentioned previously, the results would

probably be different if the variables were different.

Validity, on the other hand, is the extent to which a measure correctly

represents the concept of study. In other words, it is the degree to which a

measure is free from any systematic or nonrandom error. (Hair et al. 1998: 3)

In this case validity of the study is ensured with another clustering algorithm

than the originally used algorithm. The originally used algorithm is two-step

and the other algorithm that is used for validation is average group linkage.
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Average group linkage method gives almost the same result as two-step

method. Five countries are in different clusters than in the analysis conducted

with two-step clustering (see appendices 6 and 7). Consequently this study is

found out to be valid. Despite the validity, it is important to remember the

limitations of cluster analysis that were discussed previously.

6.1.1 Results of cluster analysis and description of country

clusters

Results of cluster analysis can be seen in figure 5 and the cluster definitions

in table 2. Cluster distribution is available in appendix 4, from which can be

noticed that one country was excluded from the cluster analysis. This country

is Iceland and the reason for excluding it is that the gini index of Iceland was

not available from the information source that was used.

According to World Information Society Report (2007: 40-43) DOI is on a low

level when it is 0.30 and less. DOI is on a medium level when it has values

between 0.30 and 0.49 and on a high level when the values are more than

0.49. A gini index of 0 represents a perfect equality of income distribution and

a gini index of 100 represents perfect inequality. In this study the values of

DOI and gini index are discussed as relative, not absolute, values meaning

that they are always compared with the DOI and gini values in other clusters.



72

40353025

GINI_index

0,80

0,60

0,40

D
O

I

4
3
2
1

TwoStep Cluster
Number
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Clusters consist of the following countries:

• Cluster 1
Armenia, Azerbaijan, Georgia, Greece, Moldova, Poland, Portugal,

Russia, Serbia & Montenegro and Turkey

• Cluster 2
Albania, Belarus, Bosnia Herzegovina, Bulgaria, Croatia, Kazakhstan,

Macedonia, Romania and Ukraine
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• Cluster 3
Belgium, Cyprus, Czech Republic, Denmark, Finland, France, Germany,

Hungary, Malta, Slovakia, Slovenia and Sweden

• Cluster 4
Austria, Estonia, Ireland, Italy, Netherlands, Spain, Switzerland and United

Kingdom

In order to differentiate the clusters from each other it is useful to describe

and name them. Attributes that are used in descriptions are both the ones

that are related to the variables used as the basis of cluster analysis and

other attributes describing characteristics of each cluster. Descriptions in

table 2 aim at describing both characteristics of clusters and differences

between them.

CLUSTER DESCRIPTION

Cluster 1:

”Polarized
Developing”

E.g.
Turkey,
Armenia

High gini, low DOI

Both poor and rich people

Heterogeneous segment

Insufficient infrastructureà Lower readiness for adoption

Cluster 2:

”Homogeneous
Developing”

E.g.
Bulgaria,
Ukraine

Low gini, low DOI

More poor people

Homogeneous segment

Insufficient infrastructureà Lower readiness for adoption
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Cluster 3:

”Homogeneous
Developed”

E.g.
Finland,
Sweden

Low gini, high DOI

Balanced income distribution

Homogeneous segment

Better infrastructureà higher readiness for adoption

Cluster 4:

”Polarized
Developed”

E.g.
United
Kingdom,
Italy

High gini, high DOI

Both poor and rich people

Heterogeneous segment

Better infrastructureà higher readiness for adoption

Table 2. Definition of clusters

Cluster 1: Polarized developing
In cluster 1 DOI ranges from 0.33 to 0.61. It is on relatively low level in all the

other countries in this cluster except in Portugal (0.61). Low DOI indicates

that the infrastructure is insufficient, people have limited possibilities to use

ICTs and readiness to adopt new innovations and technologies is relatively

low. Gini index varies between 33.2 and 42. This means that income

distribution is unequal, both poor and rich people exist in the countries of this

cluster.  Because of this fluctuation in incomes cluster 1 can be characterized

as polarized.

Cluster 2: Homogeneous developing
Like in cluster 1, the DOI is on a relatively low level also in cluster 2. It ranges

from 0.37 to 0.54. Also in this cluster infrastructure is insufficient and

readiness to adopt new technologies is relatively low. Gini index ranges from

26.2 to 31.6. It indicates equal distribution of income but people in this cluster
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still have relatively low incomes. This cluster can be described homogeneous

by nature.

Cluster 3: Homogeneous developed

In this cluster DOI is on a relatively high level and it varies between 0.55 and

0.76. Infrastructure and possibilities to use ICTs are relatively good and,

hence, also the readiness to adopt new innovations is better than in clusters 1

and 2. Gini index is between 23.2 and 28.4 and it means that income

distribution is in balance. Cluster 3 can be characterized as homogeneous.

Cluster 4: Polarized developed
Cluster 4 is considerably similar to the cluster 3, except the difference in

income distribution. DOI is relatively high, ranging from 0.61 to 0.71, but the

income distribution is unequal. Gini index varies between 30.9 and 36. It

means that both poor and rich people exist in this cluster and it can be

described polarized. However, people in cluster 4 have relatively high

incomes.

The main objective of this study is to find out what kinds of business models

are suitable particularly in emerging countries. It can be seen from the

definitions of the four different clusters above that clusters 1 and 2 are

emerging when observing them from a point of view of DOI and gini index.

Both in cluster 1 and 2 income levels are on a fairly low level and also DOI

being relatively low in both clusters the possibilities to use and adopt Internet

and other ICTs are relatively low.
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6.2 Mobile Internet business models for emerging markets

After conducting cluster analysis and describing the country segments the

aim is to find out what kind of business models are appropriate for emerging

countries. Sub-chapter 6.2.1 first introduces four examples of existing

business models and their elements in ICT sector. As already noticed in

chapter 4 there is large number of various definitions for a term business

model and its elements. In this study the one of Chesbrough & Rosenbloom’s

(2002) and Chesbrough’s (2003) is being applied (see sub-chapter 4.2).

Examples are based on existing business models. The content of the

elements was generated in a brainstorming session with the members of

Sirmakka research project. After discussing the examples of business models

business environment in different clusters is described with market attributes.

Then the fit of different business model elements in each cluster is assessed.

Like the business model examples, market attributes and their realizations

and the fit of business model elements in different clusters are assessed in a

brainstorming session with research project members.

6.2.1 Examples of existing business models

Four examples of business models in ICT sector are presented below in table

3. All the examples are not mobile Internet business models but the idea is

that they can be applied also for that purpose. These business models have

different target customers, they have different kinds of value propositions and

pricing models and also the value networks and cost structures vary between

different business models. Technology that can be used to implement these

business models has three alternatives. It is important to notice that these

business models are generated from a mobile operator’s point of view.

Another fact that needs to be noticed is that information concerning cost
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structure was not available and therefore cost structure is not thoroughly

described here.

Wireless
Broadband

Mobile
Broadband

Ad
Funded

Rural
Access Points

Customer
Segment

Inhabitants of
sparsely
populated areas

Urban users Young people People with low
incomes,
Communities

Technology
(current)

WiMAX, @450 3G 3G WiMAX, @450,
3G

Pricing Opening &
Monthly fee

Opening &
Monthly fee

“Paid” by
receiving and
responding to
ads

Prepaid, Based
on use

Value
Proposition

Bandwidth, Also
in sparsely
populated areas

Bandwidth &
Advanced
services

Free of charge,
Peer-group
inclusivity

Low cost
payments only
when used

Value
Network

Service
Provider,
Network
manufacturer

Service provider Advertisers Local
entrepreneurs,
Government

Cost
Structure

Terminal
installation

Service
development

Advertiser
acquisition

Terminal
installation

Table 3. Examples of business models

Wireless Broadband

This business model enables using broadband Internet connection wirelessly

also in sparsely populated areas. Broadband can be implemented either with

WiMAX- or @450- technology, which are suitable for building a broadband

connection in remote and sparsely inhabited areas. The costs of this

broadband connection for a customer consist of the price of a terminal,

installation costs, opening the connection and monthly fee, which depends on

the speed of the connection. Besides the operator, value network consists of

service provider and network manufacturer.
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Mobile Broadband
Mobile broadband makes it possible to use mobile and Internet services

regardless of time and place. 3G technology is able to offer high bandwidth

and advanced services. Urban users are the target customers of this

business model. Customer has to pay for the opening of the broadband

connection and a monthly fee which depends on the speed of the connection.

An essential part of a value network in this business model is a service

provider.

Ad Funded
This business model is addressed to young people who are willing to make

the effort to get free voice minutes. The idea of this model is that customers

“pay” their connections by receiving and responding to advertisements.

Subscribers fill out a questionnaire on the Internet that includes personal

details and interests and then receive a telephone SIM card offering with

number of voice minutes and text messages per month. Advertisements sent

to the phone are based on the answers. Advertisers, that are significant part

of a value network in this model, get an opportunity for direct engagement

with a young audience with real-time feedback. Besides free voice minutes

this business model offers peer-group inclusivity as a value proposition to

customers.

Rural Access Points
In this business model the idea is to offer customers with low-incomes a

possibility to use Internet and mobile Internet services. Pricing model is

designed so that the customer has to pay for the connection only when it has

been used. Alternatives in pricing are prepaid and based on use –type of

pricing. Technologies with which this business model can be implemented are

@450, WiMAX and 3G. @450 and WiMAX enable Internet connections in

rural and sparsely inhabited areas. 3G, on the other hand, enables mobile

Internet connections via a mobile phone that can be, for example, in a
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common use of a rural village or a community. In this business model a value

network consists of local entrepreneurs and government that can, for

example, subsidize building the infrastructure.

6.2.2 Business environment in country clusters

In order to combine country clusters and business model elements the

country clusters are first described with market attributes derived from DOI

and gini index. Market attributes derived from DOI are: 1) lack of mobile

Internet services, 2) limited Internet access functionality in handsets and 3)

insufficient backhaul networks. Market attributes derived from gini index are

1) large low-income segment, 2) large middle-income segment and 3) large

high-income segment. After this the market attributes and country clusters are

formed into an AHP model (figure 6). In this study AHP is implemented with

Expert Choice software.

The AHP is based on the human ability to make rational judgments about

small problems. It has been used in many decision and planning projects in

nearly 20 countries. In AHP the rationality is: 1) focusing on the goal of

solving the problem, 2) knowing enough about a problem to develop a

complete structures of relations and influences, 3) having enough knowledge

and experience and access to the knowledge and experience of others to

assess the priority of influence and dominance among the relations in the

structure and 4) allowing for differences in opinions with an ability to develop

a best compromise. Maybe the most creative part of decision making, that

has a considerable influence on the outcome, is modeling the problem. In the

AHP a problem is structured as a hierarchy. Hierarchy structuring is then

followed by a process of priorization. It involves eliciting judgments about the
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dominance of one element over another when compared with respect to

property. (Saaty 1990: 11–12)

Figure 6. AHP model

As can be seen in figure 6, the AHP model in this study is comprised of the

four different country clusters and market attributes describing them.

Realization of market attributes in each cluster is assessed using a pair-wise

comparison technique. This means that each of the attributes is compared

with all the other attributes to assess its relative realization in every cluster.

Also the clusters are compared with each other using the pair-wise

Goal: Business growth potential
Cluster 1 (L: ,341 G: ,341)

Lack of mobile internet services (L: ,156 G: ,053)
Limited internet access functionality in handsets (L: ,238 G: ,081)
Insufficient backhaul networks (L: ,165 G: ,056)
Large low income segment (L: ,210 G: ,071)
Large middle income segment (L: ,022 G: ,008)
Large high income segment (L: ,210 G: ,071)

Cluster 2 (L: ,543 G: ,543)
Lack of mobile internet services (L: ,243 G: ,132)
Limited internet access functionality in handsets (L: ,243 G: ,132)
Insufficient backhaul networks (L: ,243 G: ,132)
Large low income segment (L: ,195 G: ,106)
Large middle income segment (L: ,056 G: ,030)
Large high income segment (L: ,020 G: ,011)

Cluster 3 (L: ,074 G: ,074)
Lack of mobile internet services (L: ,236 G: ,017)
Limited internet access functionality in handsets (L: ,051 G: ,004)
Insufficient backhaul networks (L: ,166 G: ,012)
Large low income segment (L: ,041 G: ,003)
Large middle income segment (L: ,432 G: ,032)
Large high income segment (L: ,074 G: ,005)

Cluster 4 (L: ,042 G: ,042)
Lack of mobile internet services (L: ,191 G: ,008)
Limited internet access functionality in handsets (L: ,078 G: ,003)
Insufficient backhaul networks (L: ,079 G: ,003)
Large low income segment (L: ,179 G: ,008)
Large middle income segment (L: ,046 G: ,002)
Large high income segment (L: ,427 G: ,018)
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comparison technique in order to prioritize them against business growth

potential. Number after each cluster indicates this relative growth potential

while number after each market attribute indicates its relative realization

inside one cluster. In the context of market attributes L means local and it is

the realization without taking business growth potentials into consideration

and G means global and it is the realization when taking growth potentials

into consideration. Clusters 1 and 2 are assessed to have most potential

when considering the growth of business. This is because in both of these

clusters very few people are using Internet and especially mobile Internet.

Growth for mobile Internet business could therefore be found in these

clusters.

Market attributes

1 Lack of mobile Internet services

2 Limited Internet access functionality in handsets

3 Insufficient backhaul networks

4 Large low-income segment

5 Large middle-income segment

6 Large high-income segment

Figure 7. Realization of market attributes
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Figure 7 above demonstrates the relative realizations of market attributes and

the columns above clusters demonstrate growth potential of each of the

cluster. Both clusters 1 and 2 are dominated by limited Internet access

functionality in handsets, cluster 3 is dominated by large middle income

segment and cluster 4 by large high income segment.  When considering the

overall realization of market attributes limited Internet access functionality in

handsets seems to be the most sensitive one.

6.2.3 Assessment of business model fit in country clusters

Both the business model elements and the market attributes describing

different clusters are defined in earlier chapters. The next aim is to combine

business model elements with country clusters. This is performed with quality

function deployment (QFD). QFD is a planning process that can help an

organization plan for the effective use of other technical tools or analysis to

complement each other and address priority issues. QFD uses a matrix to

display information that is essential to the project in a brief outline format. This

information facilitates examination, cross-checking and analysis. It helps an

organization to set targets and determine the priority action issues. Inputs of a

QFD matrix are customers’ wants and needs and outputs are key action

issues for improved customer satisfaction based on customer inputs. (Day

1993: 7-9)

In this study QFD matrix is employed to complement and support the AHP

model. It is applied to assess the correlations between the market attributes,

which are weighted in AHP model, and elements of a business model. Market

attributes and business model elements are the inputs of a QFD matrix in this

case. The objective of the correlation analysis is to assess the possibility of
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influencing the market attributes with the elements of a business model. The

correlations are assessed as follows: empty = no correlation, 1= low

correlation, 3 = medium correlation and 9 = high correlation. As outputs, QFD

matrix emphasizes those business model elements that determine the

success of a business model in different clusters.

In this case the market attributes are in vertical axis and elements of a

business model are in horizontal axis of QFD matrix (see appendices 8, 9, 10

and 11). Business model elements that are included are technology, pricing,

value proposition and value network. In chapter 6.2.1, in which examples of

existing business models are given, business model elements include also

customer segment and cost structure but they are excluded from these

matrices. Customer segment is not relevant when trying to influence the

market attributes in question. Cost structure, on the other hand, is dependent

on the other decisions made and impossible to estimate with the information

available in this study. Under “Realization” the realization weights of market

attributes are displayed as they were assessed in AHP model. “Total” row

shows the importance of each alternative of the business model element in

the cluster that is in question and it is a vertical sum of correlation numbers

weighted with the realizations of market attributes. “Relative weight” indicates

the relative importance of each alternative of business model element.

“Sensitivity” indicates the significance of each market attribute and it is a

horizontal sum of correlation numbers weighted with market attribute

realizations. “Sensitivity %” shows the relative importance of market

attributes. Two highest values in each category (elements of business model)

are marked with red in matrices to demonstrate the most critical business

model elements when providing mobile Internet.
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6.2.4 Mobile Internet business model profiles

This sub-chapter presents suitable mobile Internet business model profiles,

concentrating on clusters 1 and 2. The realization weights of market attributes

are different in each cluster and therefore the matrix gives different

importance profiles of business model elements in different clusters.

Figure 8. Business model profiles in different clusters

Figure 8 displays mobile Internet business model profiles of all the clusters

based on correlation analysis conducted in QFD matrices. It can be seen from

all the profiles that, in general, pricing and value proposition get the highest

values and, hence, they are the most critical business model elements when
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trying to influence on the market attributes in this case. This doesn’t mean

that the other elements would be insignificant – they just don’t have so much

influence as far as these certain market attributes with certain realization

weights are concerned. Technology doesn’t seem to be important in these

business models. It is partly due to the fact that implementation costs are not

taken into account in this study and, on the other hand, for a customer it

makes no difference which technology is used to implement the business

model as long as the technology is affordable and working properly.

Business model profile in cluster 1
Figure 9 demonstrates the mobile Internet business model profile in cluster 1

which is named as “Polarized developing” in sub-chapter 6.1.1. In this cluster

the usage of Internet is on a relatively low level and income distribution is

unequal. Most sensitive market attributes describing this cluster are lack of

mobile Internet services, large low income segment and large high income

segment (see appendix 8).

Figure 9. Business model profile in cluster 1
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As already discovered earlier, pricing and value proposition are the most

critical business model elements in general and that is true also in cluster 1

as can be seen in figure 9. The most appropriate pricing models in cluster 1

are monthly fee and pricing that is based on use. Different types of pricing

models are needed because both poor and rich people exist in this cluster.

Monthly fee is targeted to people with higher incomes and based on use –

type of pricing to people with lower incomes. Value propositions in this cluster

are high bandwidth and advanced services, for which the well-paid are willing

to pay, and ad-funded Internet access and services, that people with low

incomes value. The value network in cluster 1 comprises of network

manufacturer and mobile device manufacturer, which are important because

the infrastructure is insufficient and lack of mobile phones capable of Internet

access is dominant also in this cluster. Technology needed to implement

mobile Internet business model in cluster 1 can be any of the given

alternatives – 3G, @450 or WiMAX – because essential from a customer’s

point of view is that the technology is working and a customer is able to afford

it.

Technology 3G

@450

WiMAX

Pricing Based on use

Monthly fee

Value proposition High bandwidth and advanced services

Ad funded Internet access and services

Value network Network manufacturer

Mobile device manufacturer

Table 4. Most important business model elements in cluster 1
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Business model profile of cluster 2 is represented in figure 10. Cluster 2 is

named as “Homogeneous developing”. Usage of Internet and mobile Internet

is on a relatively low level and income distribution is equal. Most sensitive

market attributes in cluster 2 are lack of mobile Internet services and,

although the incomes are relatively equally distributed, large low income

segment (see appendix 9).

Figure 10. Business model profile in cluster 2

The most critical business model elements in cluster 2 are value proposition

and value network. Because of the large low-income segment and lack of

mobile Internet services the most important value propositions in this cluster

are ad funded Internet access and services and affordable low bandwidth and

services. Like in cluster 1 and for the same reasons, also in cluster 2 the most

important actors in value network are network manufacturer and mobile

device manufacturer. Government and local companies and entrepreneurs

are important actors as well because government is able to subsidize the

0,0 %

2,0 %

4,0 %

6,0 %

8,0 %

10,0 %

12,0 %

14,0 %

3G
@

45
0

Wim
ax

Prep
aid

Monthl
y f

ee

Bas
ed on use

Free
 of c

harg
e (

ad
 fu

nded
)

Ban
dwidth an

d se
rvi

ce
s i

n sp
arc

ely
 pop...

High ban
dwidth an

d ad
va

nce
d se

rvi
ce

s

Ad fu
nded

 in
ter

net 
ac

ce
ss a

nd se
rvi

ces

Pee
r g

ro
up in

clu
siv

ity

Affo
rd

ab
le 

low ban
dwidth acc

ess
 an

d se..
.

Gove
rn

men
t

Netw
ork 

man
ufac

turer

Mobile
 dev

ice
 m

an
ufac

turer

Loca
l c

ompan
ies

 an
d en

tre
pren

eu
rs 

(co
...



88

possibilities to use ICTs and local companies and entrepreneurs, co-

operating with the operator, are relevant in enhancing the diffusion of new

technologies and services. Large low-income segment is significant in

determining which pricing models are critical in this cluster. The most

important pricing models are prepaid, based on use and free of charge (ad

funded). Technology can be either 3G, @450 or WiMAX because it is not

relevant from a customer’s point of view.

Technology 3G

@450

WiMAX

Pricing Prepaid

Based on use

Free of charge (ad funded)

Value proposition Ad funded Internet access and services

Affordable low bandwidth & services

Value network Government

Network manufacturer

Mobile device manufacturer

Local companies and entrepreneurs (co-

operation)

Table 5. Most important business model elements in cluster 2

6.2.5 Comparison of business models in emerging and

developed markets

What are then the differences of business models between developed and

emerging markets? As previously noticed in the beginning of sub-chapter

6.2.4, the most critical business model elements in general are pricing and

value proposition. Nonetheless, people in developed and emerging markets
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value different things and also the income level usually differs. This means

that the pricing models and value offered to customers have to be different in

developed markets than in emerging markets. Also the other business model

elements are different because of the different circumstances concerning for

example infrastructure.

Figure 11. Business model profile in cluster 3

Business model profile of cluster 3 can be seen in figure 11. Cluster 3 is

named as “Homogeneous developed”. Possibilities to use ICTs are relatively

good in this cluster and income distribution is equal. The most sensitive

market attribute describing this cluster is large middle-income segment.
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Figure 12. Business model profile in cluster 4

Business model profile of cluster 4 is presented in figure 12. Cluster 4 is

named as “Polarized developed”. Like in cluster 3, also in cluster 4 the

possibilities to use ICTs are relatively good. What differentiates this cluster

from cluster 3 is unequal income distribution. The most sensitive market

attribute in cluster 4 is large high-income segment.

Both in cluster 3 and cluster 4 the most suitable pricing models are assessed

to be monthly fee and based on use –type of pricing. People being relatively

well-paid and possibilities to use ICTs, like mobile Internet, being good in

these clusters, monthly fee and based on use –type of pricing are most

appropriate. Most important value propositions offered to customers are high

bandwidth and advanced services and ad funded Internet access and

services. High bandwidth and advanced services are assessed to be valued

among people with high incomes and ad funded Internet access and services

among young people. When developed clusters 3 and 4 are compared with

emerging clusters 1 and 2 it can be noticed that there are some differences

concerning pricing. First, in cluster 2 also ad funded (free of charge) type of
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pricing is being applied which is not an important pricing model in developed

clusters. That is because of the fact that, generally speaking, people have

relatively low incomes in cluster 2 and they are assessed to be more willing to

take advantage of this type of pricing models than people with higher

incomes. The second difference in pricing is that although monthly fee is one

of the most significant pricing models in cluster 1 it is not as useful there as it

is in developed clusters in which more people with high incomes exist. When

it comes down to value proposition the difference is that high bandwidth and

advanced services are important in both developed clusters, whereas of

emerging clusters they are important only in cluster 1, in which also people

with high incomes exist. Technology doesn’t make a difference in developed

clusters either, like is the case in emerging clusters as well.

Actors in value networks are somewhat different in developed than in

emerging clusters. In both emerging clusters the most important actors in

value network are network manufacturers and mobile device manufacturers

because the infrastructure is deficient and there is lack of Internet-capable

mobile phones. Network manufacturers are assessed to be important only in

cluster 3 of developed clusters, in which the infrastructure is not insufficient

but it is not as good as it is in cluster 4. Government and local companies and

entrepreneurs are also included in the value networks of developed clusters

but they are not as significant actors as they are in emerging clusters. In

emerging clusters more subsidies from government are needed for example

to improve the infrastructure. In addition, it is more important to cooperate

with local entrepreneurs in those countries than in developed countries to get

acceptance for the products or services that are offered.

.
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7 CONCLUSIONS

This chapter first summarizes and discusses the main findings of the study.

Both theoretical and empirical findings are presented. After that the limitations

of the study are discussed and suggestions for future research are given.

7.1 Summary and main findings

The aim of this study was to contemplate the factors that affect the diffusion

and adoption of mobile Internet in emerging markets and to offer guidelines

for designing business models for different kinds of markets. The main

objective was to find out what kind of business models are suitable for doing

mobile Internet business in emerging markets. Diffusion and business models

were discussed both in theoretical and empirical part of the study.

Theoretical part presented the diffusion process and its elements in general

and examined the special characteristics of telecommunications sector that

have an influence on the diffusion and adoption of ICTs. Factors affecting the

diffusion of mobile Internet in emerging markets were also discussed based

on the interviews and research reports. The concept of business model and

its functions and elements were first discussed based on theories. The

relationship between a business model and strategy was also considered and

business models were discussed in the context of emerging countries. In

empirical part of the study 40 European countries were first clustered into four

internally homogeneous country segments. After that four examples of

existing business models and their elements in ICT sector were presented.

Analytical hierarchy process (AHP) and quality function deployment (QFD)

were applied to fit business model elements with different country clusters.
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Finally suggestions of business model profiles were given and the differences

of business models between developed and emerging countries were

discussed.

In theoretical part of the study the unique features of telecommunications

sector, which are high technology products, content and services, uncertain

markets, security risks, network externalities and the critical mass, were found

out to have an influence on the diffusion and adoption of ICTs in general and,

hence, on the diffusion of mobile Internet as well. Constant development of

technology and the complexity of technology create uncertainty in customers.

This uncertainty can delay the adoption decisions. Homogeneous services

make service providers to compete with prices and low access prices speed

up the diffusion and adoption of Internet. To keep the prices low competition

in ICT markets is needed. Uncertain markets are partly caused by the

changing needs and uncertainty of customers. As mentioned previously,

uncertainty may postpone the decisions to adopt. Network externalities mean

that the value of interactive innovations for a potential adopter is dependent

on the number of others that have adopted. Network externalities can be

either negative or positive and, thus, either delay or speed up the adoption

decision.

Based on the interviews the drivers of mobile Internet diffusion are insufficient

fixed network infrastructure, number of mobile phones exceeding the number

of PCs, “late mover advantage”, social networks, urbanization, growth of

income level and development from an agricultural society towards a service

society. Insufficient fixed network speeds up the diffusion and adoption of

mobile network if mobile network exists. On the other hand, if fixed network is

sufficient and works properly it usually delays the diffusion and adoption of

mobile network. Owning a mobile phone is more usual than owning a PC in

emerging countries. This fact makes it easier for people in emerging countries

to start using Internet via a mobile phone than via a PC. “Late mover
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advantage” means that because the development of mobile Internet and

mobile services in emerging countries are behind developed countries the

mistakes that were made in developed markets can be avoided.

Consequently, the growth and development of mobile markets can be faster

in emerging countries which speeds up the diffusion process. The influence of

social networks on the adoption decisions is more significant in emerging

than in developed markets. The influence can be either positive or negative,

depending on the opinions and experiences of the members in a social

network. Macroeconomic trends like urbanization and growth of income level

enhance the diffusion of mobile Internet because infrastructure is usually

better in urban areas and higher income level makes it possible to spend

more on ICTs. A society developing from an agricultural towards a services

society creates more demand for Internet services in general.

The barriers of mobile Internet diffusion mentioned in the interviews are

pricing of handsets and services, skills to use Internet, insufficient mobile

network infrastructure, small displays in handsets and control of the service

content. Pricing of handsets and services is usually too high for the low-

income customers. Handsets should be designed so that they are capable of

Internet access but don’t necessarily include any other additional features

that raise the prices. Pricing models used in developed markets, such as

monthly fees, are not appropriate pricing models in emerging countries.

People with low incomes want to pay only for the services they use and

therefore more suitable pricing model is for example prepaid -type of pricing.

Skills to use Internet, even if one owns an Internet-capable mobile phone, can

be deficient and therefore education and assistance are needed. Small

displays are not the problem only in emerging markets but it is a problem in

handsets in general. Small displays make downloading of web pages slow

and that causes inconvenience while using mobile Internet. Especially in

many emerging countries the content of Internet services is controlled by

authorities and it prevents the usage of some services.
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In theoretical part of the study business model and its elements were defined

according to several authors but the definition of Chesbrough & Rosenbloom

(2002) was applied in the empirical part of the work when describing existing

business models in ICT sector. In the beginning of empirical part cluster

analysis categorized countries into four different clusters that were named as

polarized developing, homogeneous developing, polarized developed and

homogeneous developed. Polarized developing and homogeneous

developing -clusters were discovered to be emerging. AHP model

demonstrated that the most critical market attribute in all of the clusters is the

limited Internet access functionality in handsets. This can be interpreted as

lack of handsets in general, especially in emerging countries. Based on the

QFD matrices the most important mobile Internet business model elements in

emerging country clusters are pricing, value proposition and value network.

These are the elements that have the best influence on the dominating

market attributes in emerging clusters. It was also found out that technology is

not a central business model element.

When the differences in mobile Internet business models between developed

and emerging markets were compared it was noticed that there are

differences in pricing models, value propositions and value networks. The

differences in pricing models are dependent on the fact that people in

emerging countries have lower incomes than people in developed countries.

In developed markets monthly fee is a suitable pricing model whereas in

emerging countries more suitable pricing models are prepaid or based on use

–type of pricing. Also different value propositions are needed in different

types of markets because people with different types of needs value different

things. In developed markets high bandwidth and advanced services are

valued while the affordability of services is more important in emerging

markets. The significance of the actors in value networks varies between

emerging and developed markets. There is more need for network
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manufacturers in emerging countries because of the insufficient infrastructure.

Government and local companies and entrepreneurs are also more important

actors in emerging than in developed countries. Subsidies from government

are needed for example to improve the infrastructure and local companies

and entrepreneurs can alleviate the acceptance of new products.

7.2 Limitations and suggestions for future research

When examining the results of this study certain limitations need to be taken

into account. At first, cluster analysis is a descriptive and atheoretical

research method and it is used primarily as an exploratory technique. The

results of cluster analysis are entirely dependent on the variables that are

used. Cluster analysis in this study is conducted based on DOI and gini and

the results are entirely dependent on them. If the variables of this study were

different the results of cluster analysis would also probably be different. The

second limitation is that the market attributes used when assessing the

business model fit in country clusters are derived from DOI and gini index

and, consequently, they have an influence on the results. There is definitely

variation in other market attributes between the countries inside the same

clusters and therefore it is important to notice that this study is conducted on

a relatively general level. It also has to be noticed that the assessments

concerning the realization of market attributes in different clusters and the

correlation analysis concerning business model elements and market

attributes are based on subjective judgments. The final limitation of this study

concerns the elements of a business model when suggesting appropriate

business model profiles for different country clusters. The finding that

technology is not a significant element of a business model results partly from

the fact that implementation costs were not taken into account. On the other
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hand, it was also pointed out that from a customer’s point of view technology

is not relevant, as long as it works and customer can afford it.

The future research directions are related to the above mentioned generality

of this study. The specificity of assessing the market attributes in different

clusters, and accordingly the business model fit in different countries, can be

improved by concentrating exclusively on few countries. In that case it would

be possible to examine all the countries and their special characteristics

separately and the assessment of business model fit could therefore be more

specific.
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Appendix 1. Structure of the DOI
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Appendix 2. Interview questions

I Customers
1. Can you describe typical mobile Internet users in emerging markets?

Are there some typical common features or demographic factors?

o Are there differences in mobile Internet users between

developed and emerging markets?

2. What kind of mobile Internet services are used in emerging markets?

o Which are the most popular services and why?

3. How do you see the additional value of mobile Internet?

o  What is the value for customers in emerging markets?

o What kind of things customers in different markets value?

II Mobile Internet markets
1. In what ways have the mobile markets changed concerning services

and technologies during the past few years?

2. What are the factors affecting the development of mobile Internet

markets and the diffusion of mobile Internet in emerging markets?

o Drivers?

o Barriers?

o Macroeconomic trends?

o Are there some ways to influence the barriers?

o How do the developed and emerging markets differ concerning

the diffusion of mobile Internet?

o How does the fixed line Internet affect the diffusion of mobile

Internet?



3. What are the differences of investing and maintenance costs if mobile

and fixed networks are compared?

4. What are the most important success factors from operator’s point of

view in mobile Internet business at the moment? And in the future?

5. What are the future trends of mobile markets concerning emerging

markets and in general?



Appendix 3. Descriptive statistics

N

Minimu

m

Maximu

m Mean

Std.

Deviation

DOI 40 ,33 ,76 ,5623 ,11389

Gini_index 39 23 42 31,23 4,698

Valid N

(listwise)
39



Appendix 4. Cluster distribution

N

% of

Combined

% of

Total

Cluster 1 10 25,6% 25,0%

2 9 23,1% 22,5%

3 12 30,8% 30,0%

4 8 20,5% 20,0%

Combined 39 100,0% 97,5%

Excluded Cases 1 2,5%

Total 40 100,0%



Appendix 5. Cluster centroids

Zscore(DOI) Zscore(Gini_index)

Mean

Std.

Deviation Mean

Std.

Deviation

Cluster 1 -,9153287 ,80980554 1,2790908 ,69112681

2 -,7709444 ,51778796 -,4180677 ,42663889

3 ,6241210 ,54810599 -,9768104 ,31275938

4 ,8802082 ,29589361 ,3366783 ,35424880
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Appendix 6. Cluster memberships in TwoStep method

Country Cluster

Turkey 1

Ukraine 2

Finland 3

Bulgaria 2

Moldova 1

Romania 2

Slovenia 3

Poland 1

Denmark 3

Portugal 1

Sweden 3

Belarus 2

Germany 3

Hungary 3

Albania 2

Cyprus 3

Macedonia 2

Greece 1

Spain 4

Russia 1

Armenia 1

Georgia 1

Austria 4

Netherlands 4

Czech Rep. 3

France 3

Italy 4



Malta 3

UK 4

Ireland 4

Belgium 3

Estonia 4

Slovakia 3

Kazakhstan 2

Croatia 2

Serbia-

Montenegro

1

Switzerland 4

Azerbaijan 1

Bosnia &

Herzegovina

2



Appendix 7. Cluster memberships in Average group linkage method

Country Cluster

Turkey 1

Ukraine 2

Finland 3

Bulgaria 2

Moldova 2

Romania 2

Slovenia 3

Poland 2

Denmark 3

Portugal 4

Sweden 3

Belarus 2

Germany 3

Hungary 3

Albania 2

Cyprus 3

Macedonia 2

Greece 2

Spain 4

Russia 1

Armenia 1

Georgia 1

Austria 4

Netherlands 4

Czech Rep. 3

France 3

Italy 4



Malta 3

UK 4

Ireland 4

Belgium 3

Estonia 4

Slovakia 3

Kazakhstan 2

Croatia 2

Serbia-

Montenegro

2

Switzerland 4

Azerbaijan 1

Bosnia &

Herzegovina

2
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Appendix 9. QFD matrix of cluster 2
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Appendix 10. QFD matrix of cluster 3
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Appendix 11. QFD matrix of cluster 4
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