
 

 

 

 

Factors for Revenues and Market Share Growth  
in the Mobile Telecommunications Industry 

Empirical Study for European Companies 

 

Dissertation 

zur Erlangung des Doktorgrades  

der Wirtschaftswissenschaften an der Fakultät für Mathematik und 

Wirtschaftswissenschaften (Dr. rer. pol.) der Universität Ulm 

 

Vorgelegt von: Internationale Dipl.-Kauffrau Marina Vutova (Sofia, Bulgarien) 

Institut für Wirtschaftspolitik 

Universität Ulm 

2013 

 

 

 

 

Amtierender Dekan:     Prof. Dr. Dieter Rautenbach 
Vorsitzender des Promotionsausschusses: Prof. Dr. Georg Gebhardt 
Gutachter:      Prof. Dr. Werner Smolny 
       Prof. Dr. Paul Wentges 
  
Tag der Promotion:      18.07.2013 



Factors for Revenues and Market Share Growth  
in the Mobile Telecommunications Industry 

Empirical Study for European Companies 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 I

ACKNOWLEDGEMENTS 

Writing this piece of scientific research has been both a challenging and 

very rewarding experience. During my professional career as a business 

consultant at McKinsey & Company I found most personal fulfillment 

while providing strategic advice to companies on ways and means of 

growth. And so the desire to deepen my knowledge and contribute to the 

research in the area of corporate growth gave rise to the idea of this thesis. 

My personal interest combined with the high managerial and academic 

relevance of this topic have been permanent sources of stimulus and moti-

vation. Still, the way from the initial idea to the final completion leading 

through numerous analyses, discussions and revisions presented several 

challenges. It was the tireless support from others that enabled me to master 

these challenges. 

First of all, I would like to express my endless gratitude to my academic 

advisors Prof. Dr. Frank Richter and Prof. Dr. Werner Smolny. Prof. Dr. 

Richter accepted me as a doctoral candidate and gave me invaluable guid-

ance particularly at the beginning of my academic path. I would like to 

thank him for the open-minded discussions, his foresightful, sharp and to-

the-point feedback. Already in the early stage of this empirical thesis, Prof. 

Dr. Werner Smolny’s advice became crucial for its success. I am very 

grateful for his warm welcome. He supported me on each and every step of 

my academic journey, discussed with me long hours about the empirical 

approach, the interpretation, the structure, the final shape. I would like to 

thank him for being extremely responsive to the numerous questions and 

thoughts I brought up at each meeting, for his never ending patience and 

extraordinary attention, for him challenging my work to enhance it further. I 

would also like to express my gratitude to my referee Prof. Dr. Paul Went-

ges, who accepted to evaluate my thesis despite his immense workload. At 

this point, I would love to mention the entire team of Prof. Dr. Richter’s 

Strategy & Finance Chair and the team of Prof. Dr. Werner Smolny’s Insti-



 

 II

tute of Economic Policy who offered me a “home” as an external doctoral 

student, were always willing to share their experience and provide me with 

advice.  

During my dissertation work I counted on a great community of doctoral 

candidates and friends. The extended over-lunch conversations, the ice and 

coffee breaks, the great evening activities were truly moments of charge-

back and happiness.  

Finally, I would like to not only thank but also devote this work to my par-

ents, my grandparents and my fiancé. My family has been always standing 

behind me, encouraging me and continuously giving me altruistic backing 

to follow my passion. My beloved fiancé has been my pillar and anchor on 

our common path during the last ten years.    

 

        Marina Vutova 

 

 



 

 III

OVERVIEW OF CONTENTS 

LIST OF FIGURES................................................................................ VII 

LIST OF TABLES....................................................................................IX 

LIST OF ABBREVIATIONS ...............................................................XIII 

LIST OF VARIABLES ....................................................................... XVII 

1 Introduction......................................................................................... 1 

2 Theoretical Foundations .................................................................. 10 

2.1 Growth Factors in the Literature on Corporate Growth ............10 

2.2 Content and Approach of the Empirical Research on the 

Telecommunication Services Industry .....................................................31 

2.3 Summary of Insights from the Literature on Corporate Growth 

and Telecommunication Services Industry ..............................................73 

3 Derivation of the Research Model................................................... 77 

3.1 Research Framework, Endogenous and Exogenous Variables...77 

3.2 Derivation of Testable Propositions and Hypotheses .................84 

4 Empirical Analysis of the Success Factors ................................... 111 

4.1 Sampling, Data and Descriptive Results ...................................111 

4.2 Regression Analysis and Interpretations...................................130 

5 Conclusion and outlook.................................................................. 190 

APPENDICES......................................................................................... 202 

BIBLIOGRAPHY................................................................................... 234 

 



 

 IV

TABLE OF CONTENTS 

LIST OF FIGURES................................................................................ VII 

LIST OF TABLES....................................................................................IX 

LIST OF ABBREVIATIONS ...............................................................XIII 

LIST OF VARIABLES ....................................................................... XVII 

1 Introduction......................................................................................... 1 

2 Theoretical Foundations .................................................................. 10 

2.1 Growth Factors in the Literature on Corporate Growth ............10 

2.1.1 Summary of Growth Factors in the Literature on Corporate 

Growth 30 

2.2 Content and Approach of the Empirical Research on the 

Telecommunication Services Industry .....................................................31 

2.2.1 Main Characteristics of the Telecommunication Services 

Industry 31 

2.2.2 Main Research Streams 35 

2.2.3 Parallels from Research on Technology Diffusion 39 

2.2.4 Introduction to Research on Technology Diffusion 40 

2.2.5 Research on Diffusion of Telecommunication Services 47 

2.2.6 Derivation of Growth Factors 50 

2.2.6.1 Macroeconomic Factors 54 

2.2.6.2 Regulatory Factors 59 

2.2.6.3 Competition Factors 62 

2.2.6.4 Industry Specific Factors 65 



 

 V

2.3 Summary of Insights from the Literature on Corporate Growth 

and Telecommunication Services Industry ..............................................73 

3 Derivation of the Research Model................................................... 77 

3.1 Research Framework, Endogenous and Exogenous Variables...77 

3.1.1 Introduction to the Research Framework 77 

3.1.2 Selection of the Endogenous Variables 79 

3.1.3 Overview of the Explanatory Variables 80 

3.2 Derivation of Testable Propositions and Hypotheses .................84 

3.2.1 Hypotheses on Macroeconomic Factors 85 

3.2.2 Hypotheses on Regulatory Factors 88 

3.2.3 Hypotheses on Competition Factors 89 

3.2.4 Hypotheses on Industry Specific Factors 94 

3.2.5 Hypotheses on Time Factor 98 

3.2.6 Hypotheses on Company Specific Factors 99 

4 Empirical Analysis of the Success Factors ................................... 111 

4.1 Sampling, Data and Descriptive Results ...................................111 

4.1.1 Sample Collection 111 

4.1.1.1 Sample Selection Procedure 111 

4.1.1.2 Data Sources 114 

4.1.2 Descriptive Results 114 

4.1.2.1 Macroeconomic Factors 116 

4.1.2.2 Regulatory Factors 117 

4.1.2.3 Competition Factors 119 

4.1.2.4 Industry Specific Factors 119 

4.1.2.5 Company Specific Factors 124 



 

 VI

4.2 Regression Analysis and Interpretations...................................130 

4.2.1 Model Specification 130 

4.2.2 Basis Models 132 

4.2.2.1 Effect of Macroeconomic Factors 136 

4.2.2.2 Effect of Regulatory Factors 141 

4.2.2.3 Effect of Competition Factors 143 

4.2.2.4 Effect of Industry Specific Factors 147 

4.2.2.5 Effect of Time Factor 154 

4.2.2.6 Summary of Basis Models 155 

4.2.3 Extension with Company Specific Factors 161 

4.2.3.1 Summary of Extended Models 174 

4.2.4 Summary of Empirical Results 180 

5 Conclusion and outlook.................................................................. 190 

APPENDICES......................................................................................... 202 

BIBLIOGRAPHY................................................................................... 234 

 



 

 VII

LIST OF FIGURES 

Figure 1-1: Outline of chapter structure ........................................................9 

Figure 2-1: Factors for corporate growth.....................................................13 

Figure 2-2: Research on corporate growth in numbers ...............................16 

Figure 2-3: Types of growth factors ............................................................17 

Figure 2-4: Trends in telecommunication services industry .......................33 

Figure 2-5: Trends in mobile telecommunication services industry ...........34 

Figure 2-6: Research streams in telecommunication services industry.......38 

Figure 2-7: Research streams in technology diffusion ................................45 

Figure 2-8: Size and growth factors.............................................................53 

Figure 2-9: Summary of findings from literature reviews...........................75 

Figure 3-1: Overview of the endogenous variables.....................................80 

Figure 4-1: Sample selection procedure ....................................................113 

Figure 4-2: Drivers of service revenues.....................................................116 

Figure 4-3: Population and GDP per capita...............................................118 

Figure 4-4: Sample structure by development stage .................................119 

Figure 4-5: Herfindahl-Hirschman Index ..................................................120 

Figure 4-6: Mobile and fixed penetration..................................................121 

Figure 4-7: Country service revenue .........................................................122 

Figure 4-8: Country mobile subscribers and average revenue per user ....123 

Figure 4-9: Country revenue per minute and minutes of use ....................124 



 

 VIII

Figure 4-10: Company service revenue.....................................................125 

Figure 4-11: Market share..........................................................................126 

Figure 4-12: Company mobile subscribers................................................127 

Figure 4-13: Company average revenue per user ......................................128 

Figure 4-14: Company revenue per minute ...............................................129 

Figure 4-15: Company minutes of use.......................................................130 

Figure A-1: Internationalization of telecommunications by topic.............202 

Figure A-2: Internationalization of telecommunications by type..............203 

Figure A-3: Factors for corporate growth..................................................204 

 



 

 IX

LIST OF TABLES 

Table 2-1: Literature on the telecommunication services industry .............39 

Table 2-2: Literature review on innovation diffusion .................................46 

Table 2-3: Literature review on innovation diffusion  

in the telecommunication services industry.................................................49 

Table 2-4: Empirical studies in the mobile telecommunications industry ..51 

Table 2-5: Endogenous variables in empirical studies ................................54 

Table 2-6: Macroeconomic variables ..........................................................56 

Table 2-7: Effect of GDP per capita ............................................................58 

Table 2-8: Effect of population....................................................................59 

Table 2-9: Regulatory variables...................................................................60 

Table 2-10: Effect of liberalization/deregulation ........................................61 

Table 2-11: Competition variables ..............................................................63 

Table 2-12: Effect of HHI............................................................................64 

Table 2-13: Effect of number of competitors ..............................................64 

Table 2-14: Industry specific variables........................................................66 

Table 2-15: Effect of fixed penetration/fixed subscribers ...........................70 

Table 3-1: Overview of the explanatory variables ......................................82 

Table 3-2: Hypotheses on population size and GDP per capita ..................87 

Table 3-3: Hypotheses on number of years since liberalization..................89 

Table 3-4: Hypotheses on HHI and number of players ...............................93 



 

 X

Table 3-5: Hypotheses on mobile and fixed penetration.............................95 

Table 3-6: Hypotheses on market revenue per minute ................................97 

Table 3-7: Hypotheses on year of observation ............................................99 

Table 3-8: Effect of age on revenues and revenue growth ........................101 

Table 3-9: Hypotheses on company age....................................................102 

Table 3-10: Effect of size on revenues and revenue growth .....................104 

Table 3-11: Hypotheses on number of subscribers and  

company revenues......................................................................................106 

Table 3-12: Hypotheses on company RPM...............................................108 

Table 3-13: Hypotheses on company ARPU and minutes of use..............110 

Table 4-1: Data sources for explanatory variables ....................................115 

Table 4-2: Basis models for revenue and market share.............................134 

Table 4-3: Basis models for first differences of revenue  

and market share ........................................................................................135 

Table 4-4: Excerpt of basis models – factor population size.....................137 

Table 4-5: Excerpt of basis models – factor GDP per capita ....................140 

Table 4-6: Excerpt of basis models – factor number of years since  

liberalization ..............................................................................................143 

Table 4-7: Excerpt of basis models – factor HHI ......................................145 

Table 4-8: Excerpt of basis models – factor number of players................146 

Table 4-9: Excerpt of basis models – factor mobile penetration...............148 

Table 4-10: Excerpt of basis models – factor fixed penetration................150 



 

 XI

Table 4-11: Excerpt of basis models – factor market RPM ......................153 

Table 4-12: Excerpt of basis models – factor year of observation ............155 

Table 4-13: Overview of R2 for incumbents..............................................162 

Table 4-14: Overview of R2 for attackers..................................................162 

Table 4-15: Excerpt of extended models – factor company age ...............163 

Table 4-16: Excerpt of extended models – factor number of subscribers .165 

Table 4-17: Excerpt of extended models – factor company revenues.......167 

Table 4-18: Excerpt of extended models – factor company RPM ............168 

Table 4-19: Excerpt of extended models – company ARPU.....................171 

Table 4-20: Excerpt of extended models – factor company MoU ............173 

Table 4-21: Comparison of hypothesized effect and test results  

for revenue and market share.....................................................................188 

Table 4-22: Comparison of hypothesized effects and test results for  

growth of revenue and market share..........................................................189 

Table A-1: Literature review on factors for corporate growth ..................205 

Table A-2: Sample composition: Countries and number of companies.... 211 

Table A-3: Sample composition: Countries and companies ..................... 212 

Table A-4: Sample Composition: Acquired Companies ........................... 215 

Table A-5: Extended models for revenue of incumbents .......................... 216 

Table A-6: Extended models for revenue of attackers .............................. 217 

Table A-7: Extended models for market share (based on subscribers)  

of incumbents............................................................................................. 218 



 

 XII

Table A-8: Extended models for market share (based on subscribers)  

of attackers ................................................................................................. 219 

Table A-9: Extended models for market share (based on revenues)  

of incumbents............................................................................................. 220 

Table A-10: Extended models for market share (based on revenues)  

of attackers ................................................................................................. 221 

Table A-11: Extended models for revenue growth of incumbents............ 222 

Table A-12: Extended models for revenue growth of attackers................ 224  

Table A-13: Extended models for market share growth  

(based on subscribers) of incumbents........................................................ 226 

Table A-14: Extended models for market share growth  

(based on subscribers) of attackers ............................................................ 228 

Table A-15: Extended models for market share growth  

(based on revenues) of incumbents............................................................ 230 

Table A-16: Extended models for market share growth  

(based on revenues) of attackers................................................................ 232 

 



 

 XIII

LIST OF ABBREVIATIONS 

Telecommunication specific abbreviations 

1G First-generation of wireless telephone technology 

(analog) 

2G Second-generation of wireless telephone technology 

(digital) 

ARPU Average revenue per user 

Fixed penetr. Fixed penetration 

GSM Global System for Mobile Communications 

IMTS International Mobile Telephony Service 

Liberal. Liberalization 

min Minutes 

ML GWM Merrill Lynch Global Wireless Matrix 

MNO Mobile network operator 

Mob. penetr. Mobile penetration 

Mobile penetr. Mobile penetration 

MVNO Mobile virtual network operator 

NMT Nordic Mobile Telephone 

Subs. Subscribers 

WCIS Wireless Cellular Information Service 

 

Economic abbreviations 

CPI Consumer price index 

EIU The Economist Intelligence Unit 

GDP Gross domestic product 

GDP per cap. Gross domestic product per capita 

HHI Herfindahl-Hirschman-Index 

PPP Purchasing power parity 

ROA Return on assets 

SMP Significant market power 



 

 XIV

Statistical abbreviations 

Diff Difference 

GLS Generalized Least Squares 

Insig. Insignificant 

max Maximum 

Mean dep Mean of the endogenous variable 

min Minimum 

Neg. Negative 

obs Observations 

OLS Ordinary Least Squares 

Pos. Positive 

SD dep Standard deviation of the endogenous variable 

SEE Standard error of estimate 

sign. Significant 

stdev Standard deviation 

 

Countries, regions and international organizations 

ALB Albania  

AUT Austria  

BEL Belgium  

BGR Bulgaria  

BIH Bosnia Herzegovina 

BLR Belarus  

CEE Central and Eastern Europe 

CHE Switzerland  

CZE Czech Republic  

DEU Germany  

DNK Denmark  

ESP Spain  

EST Estonia  



 

 XV

EU European Union 

FIN Finland  

FRA France  

GBR Great Britain  

GRC Greece  

HRV Croatia  

HUN Hungary  

IRL Ireland  

ITA Italy  

LTU Lithuania  

LVA Latvia  

MKD Macedonia  

NLD Netherlands  

NOR Norway  

OECD Organization for Economic Cooperation and Devel-

opment 

POL Poland  

PRT Portugal  

ROU Romania  

RUS Russia  

SRB Serbia  

SVK Slovak Republic  

SVN Slovenia  

SWE Sweden  

TUR Turkey  

UN United Nations 

UK  United Kingdom  

UKR Ukraine  

 



 

 XVI

Other abbreviations 

bn Billions 

Comp. Company 

et seq. And the following (page) 

ff. Following pages 

MS Market share 

No. Number 

p. Page 

PC Personal computer 

pp. Pages 

Rev. Revenues 

TV Television 

USD United States dollars 

 vs. Versus 



 

 XVII

 LIST OF VARIABLES 

Yjt Firm growth as measured by growth in revenue or 

market share of a company j in year t; firm size as 

measured by revenue or market share of company j 

in year t 

αjt Intercept for company j in year t 

Xjt Matrix containing the external growth factors such as 

the macroeconomic factors, the regulatory factors 

and the industry specific factors for company j in 

year t 

ßjt Parameter matrix corresponding to matrix Xjt for 

company j in year t 

Zjt Matrix containing the internal growth factors, i.e., 

the company specific factors for company j in year t 

δjt Parameter matrix corresponding to matrix Zjt for 

company j in year t 

εjt Error term for company j in year t 



 

 1

1 Introduction 

The mobile telecommunications industry used to be one of the fastest gro-

wing industries in the last decade of the twentieth century. Residential sub-

scribers were quickly adopting the mobile telecommunication services in 

order to satisfy their general need for communication and even started to 

replace the existing mainline services. In the corporate area the availability 

of wireless services changed the modus operandi towards more efficiency 

and created additional demand, so that the mobile telecommunications in-

dustry turned into a utility industry facilitating other industries and building 

an integral part of their infrastructure.  

The mobile telecommunications industry is a young industry. Two recent 

developments that fuelled each other gave rise to the industry and induced 

its growth: the deregulation and the technological innovation. The techno-

logical progress led to a significant decrease in the cost of building and op-

erating networks and made competition possible where previously only 

monopoly could offer the lowest possible cost of service. National regula-

tors started to privatise and change the regulation in favour of competitive 

markets. Competition in the newly created industry promoted innovation in 

the area of mobile voice telephony, handsets and data services and further 

stimulated growth.  

The popularization of mobile telecommunication services materialized in 

growing subscriber numbers and traffic. In the last years though, the pene-

tration of the population with mobile services exceeded by far the 100% 

mark in the OECD countries. Attractive tariff offerings had boosted the us-

age to a maximum, so that the average bill size began to flatten. Also, in 

global terms, the mobile telecommunications sector stabilized as a share of 

GDP. This recent development indicates that the industry might be ap-

proaching maturity. Once the home market is saturated and the subscriber 
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base ceases to grow, as usually happens in the maturity phase of the product 

life cycle, other sources of growth have to be sought for.  

Two conditions are essential for the historic growth of mobile telecommu-

nications: the novelty of the service that started to spread and the continu-

ous technological progress that not only satisfied latent demand but also 

created new demand. The question that arises here is how companies can 

sustain growth in future when naturally these advantages weaken with the 

transition in the maturity phase. In order to provide an answer to this ques-

tion, it is necessary to understand what factors drive corporate growth.  

The question about growth factors is not only relevant at times when com-

panies are confronted with an increasing commoditization of their services 

in the home markets but also when they expand their businesses abroad. 

Mobile operators have been seeking for growth opportunities also outside 

their home country by establishing subsidiaries in other markets. The key to 

success in growth through internationalization is to select the appropriate 

markets to enter and the right strategic actions to undertake. The industry 

faces maturity in the developed countries, but from a global perspective 

there are still markets that are about to be liberalized and open up for com-

petition and respectively entries from other companies. Although all of 

these new markets will offer room for expansion, not all of them will be 

equally attractive. So, again, given limited resource base, it will be crucial 

to choose the ones where the highest growth can be realized. For this pur-

pose, the decision makers have to be aware of the dynamics behind growth. 

The reflection about growth factors is not only necessary for companies that 

follow an expansion path but also for mobile operators that review their 

portfolios. In the initial stages following market liberalization, industries 

may appear attractive for entry to lots of companies and may consequently 

become fragmented. In the course of time, however, the marginal players 

are likely to be forced out, i.e. the industry starts re-consolidating. This is 

already proving true in the case of the UK telecommunications. In times of 
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increasing consolidation companies face the decision in which markets to 

concentrate their activities, i.e., in which markets to invest to strengthen 

their position and from which markets to withdraw or “milk” the estab-

lished business. 

All these arguments suggest that the question about growth factors is of 

high relevance for the mobile telecommunications industry. Nevertheless, 

this observation alone does not justify research in this area. The mobile 

telecommunications industry has to offer a sample that is appropriate for an 

empirical analysis. A relatively large sample size is achievable, since a 

considerable amount of companies were founded after the liberalization. Of 

course, the number of players is not comparable to fragmented industries 

like automotive suppliers. This is due to the fact that mobile telephony ma-

kes use of a scarce resource, spectrum, and this necessarily limits the num-

ber of operating networks. For instance, European countries count on aver-

age with two to four national networks. Still, compared to other utility in-

dustries such as postal services, railway, water and electricity, the mobile 

telecommunications industry provides a relatively large sample of compa-

nies despite the utility type of the industry. This allows for a sound statisti-

cal analysis. The generated insights can be then applied on other utility in-

dustries. 

The mobile telecommunications industry is a dynamic, fast-growing indus-

try. However, first indicators alert that its growth might slow down soon 

due to entrance in the maturity phase. In this changed environment it is es-

sential for companies to review their strategies and understand how they 

can continue growing. Also, companies need to select the right markets in 

the context of international expansion and portfolio revision. This calls for 

research to identify what factors drive growth and quantify their effect. The 

mobile telecommunications industry is very well suited for research on 

growth, because it offers a sufficiently large sample where growth can be 

observed.  
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The current thesis aims to answer questions relevant to both scholars and 

practitioners but also intends to fill existing gaps in the newly-formed re-

search on telecommunication services. It was back in the 1980s when the 

start of the liberalization era in telecommunications gave rise to the research 

in this area. Telecommunications is inherently transdisciplinary: it offers 

topics for investigation to political scientists, legal scholars, engineers and 

information and communication experts as well as to economists.1 The eco-

nomic research is mostly concentrated around macroeconomic and econo-

metric topics. Very few scholars take the microeconomic perspective to 

explore the corporate strategy of entities providing telecommunication ser-

vices. This observation can be backed by the findings of Jakopin who per-

formed a research review to identify the main topics in the area of interna-

tionalization of telecommunications.2 

In a second step Jakopin sorted the 356 selected contributions in the area of 

telecoms internationalization by their type, i.e. overall approach and subsec-

tor.3 The majority (65%) of the academic work is of descriptive nature, 

mostly in the form of case examples. 23% is theoretic and only the remain-

ing 22% apply empirical methods. In terms of sub-industrial focus, 68% of 

the contributions are devoted to the wireline telecommunications, 23% are 

of more general nature and only 9% cover primarily mobile communica-

tions. Although mobile telecommunications have been driving growth in 

the telecommunications sector, they are underrepresented in the litera-

ture.  

                                              

1  Marcellus S. Snow, "Telecommunications Literature: A Critical Review of the Econo-
mic, Technological and Public Policy Issues," Telecommunications Policy 12.2 
(1988): 153. 

2  The subfield of internationalization forms a considerable part of the literature on tele-
communications and the covered topics are also representative for the research area of 
telecommunications as a whole. See illustration of the identified research topics by 
Jakopin in Figure A-1 in the appendix, p. 201. Nejc M. Jakopin, "Internationalisation 
in the Telecommunications Services Industry: Literature Review and Research 
Agenda," Telecommunications Policy 32.8 (2008). 

3  See illustration in A-2 in the appendix, p. 202. Jakopin, "Internationalisation in the 
Telecommunications Services Industry: Literature Review and Research Agenda." 
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The largest empirical research stream in the mobile telecommunications lit-

erature analyzes the diffusion of mobile services. It accounts for the novelty 

character of the industry from the macroeconomic perspective. The micro-

economic view has not been covered yet. So far no research has been found 

to reflect on the corporate growth in this young and fast-growing industry.  

As the literature on the mobile telecommunications sector lacks studies on 

corporate growth, a review of the general literature on corporate growth 

may help to derive parallels and apply them on the industry of interest. Un-

fortunately, the literature on corporate growth offers very limited opportuni-

ties to directly transfer insights on the mobile telecommunications industry. 

It turns out to be very fragmented. Most of the research focuses on a lim-

ited number of constructs. Also, there are only very few comprehensive 

studies on the relative importance of growth factors. For example, scholars 

have been arguing that a company’s performance is determined either by 

the industry attractiveness or by the firm’s distinctive resources and capa-

bilities.4 This rather theoretical dispute in the literature on corporate strat-

egy has not been solved yet. Possibly, a generally valid answer cannot be 

given, since the specifics of the economic sector would predetermine the 

relative weight of the industry characteristics and the firm’s strengths. This 

study can try to solve the question for the industry of mobile telecommuni-

cation services.  

The above described deficits in both the literature on mobile telecommuni-

cations and corporate growth in general set the goal for the current study. 

Purpose of this study is to examine the factors affecting size and growth of 

revenues and market share based on the example of operators in the mobile 

                                              

4  For reference Anita M. McGahan and Michael E. Porter, "How Much Does Industry 
Matter, Really?," Strategic Management Journal 18 (1997), Michael E. Porter, "Indus-
try Structure and Competitive Strategy: Keys to Profitability," Financial Analysts 
Journal 36.4 (1980), Jay Barney, "Firm Resources and Sustained Competitive Advan-
tage," Journal of Management 17.1 (1991), Richard P. Rumelt, "How Much Does 
Industry Matter?," Strategic Management Journal 12.3 (1991), Birger Wernerfelt, "A 
Resource-Based View of the Firm," Strategic Management Journal 5.2 (1984). 



 

 6

telecommunications industry. In order to close these gaps and to serve the 

overall objective of analyzing the determinants of growth, the following set 

of guiding research questions has been derived. 

1. Do the factors that influence the top line development of mobile 

telecommunication companies affect incumbents and attackers dif-

ferently? 

2. What is the relative importance of the different types of factors for 

the top line development?  

The first question aims to shed light on the inherent differences between the 

two types of companies that compete in the mobile telecommunications in-

dustry. Incumbents and attackers were launched under completely different 

circumstances and followed different development paths. Therefore, the 

same set of factors may influence them in a different way.  

The second question should contribute to the ongoing discussion in the lit-

erature about the relative importance of factors. In the first place it intends 

to clarify which group of factors: the environment-focused or the firm spe-

cific factors have greater impact on mobile operators. It should also bring 

forward the major individual factors within the groups.  

To answer the two principal questions, it is necessary to derive the factors 

that influence the top line development of mobile telecommunication com-

panies in the first step. In the course of this empirical study the level of de-

tail will help to understand the effect of each of the selected factors in 

depth. Since the top line development is captured empirically by a set of 

variables: the absolute size in terms of revenues, the size relative to the 

market in terms of market share and the growth of revenues and market 

share, this setup will allow drawing conclusions on whether the factors af-

fect the different metrics in a different way.  

The research questions, which have been set for the current study, require a 

thorough empirical analysis based on a sample of mobile telecommunica-
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tions companies. The sample has to reflect the diversity, observable in con-

stellations that affect corporate growth. This will be achieved by the inclu-

sion of a sufficiently large number of companies, an accurate geographic 

selection and the definition of a longer time period. 

The research framework has to account for the heterogeneity embedded in 

the sample in order to arrive at results that can be meaningfully interpreted 

for all subgroups of companies. In order to accomplish this, statistical mod-

els will be defined separately for the subsamples. In concrete terms, the 

subsamples will consist of different types of companies – incumbents and 

attackers. Their development shows very different dynamics that are prede-

termined by their different history of origin and competitive positioning. 

The sample will cover Europe and will thus include countries that differ in 

their degree of economic development. If these structural differences turn 

out to strongly affect growth, they have to be taken into consideration as 

well.  

In pieces of research on similar topics regressions are the most commonly 

applied method. The research questions in the current study will be also an-

swered using regression models. Since the goal of this thesis is to explain 

growth from different angles, the number of explanatory variables to be 

tested will exceed the number of variables that can be reasonably handled in 

a single regression model. Therefore, variables that are very often used in a 

similar context will build the foundation. These basis models will be then 

extended by including one of the remaining variables at a time.   

The course of the study chosen to address the aforementioned research ob-

jective and approach is implemented in a sequence of six chapters. Figure 

1-1 briefly summarizes the content of the chapters. 

Each chapter ends with a summary of results allowing for quick accessibil-

ity of its essence. In order to enhance readability of the study, some tables 

are separated in the section of appendices. They provide detailed informa-
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tion about the theoretical background, the sample composition and the re-

gressions, which go beyond the immediate interest of the reader.  

In detail, the course of the study is set up as follows. The introductory 

chapter explains the motivation for the current study, discusses the re-

search gap, sets the research questions, defines the research approach and 

outlines the subsequent course of the study. 

The second chapter lays the theoretical foundation for this work. It is 

structured in two parts. The first part reviews the literature on corporate 

growth with the goal to derive growth factors that will be adapted and ap-

plied in the context of the mobile telecommunications sector. It also pre-

sents insights from central studies with regards to the two principal research 

questions. The second part introduces the reader into the specifics of the in-

dustry. It starts with a brief review of the topics covered in the area of tele-

communication services. This helps to identify the main empirical research 

stream that is the one investigating innovation diffusion. The literature in 

the area of innovation diffusion is then systemized to acquaint the reader 

quickly with the main research questions. After this review a special focus 

is placed on the quantitative work. The factors used in these studies are ex-

tracted and presented in a structured way, so that the most frequently used 

variables in the different categories can be identified. This part also gives a 

sense of the approach in the empirical studies conducted in this research 

area so far. In the summary at the end of this theoretical chapter both per-

spectives – corporate growth in general and mobile telecommunications in-

dustry – are tied together.  

The third chapter builds a bridge between the insights from the theory and 

the current study by deriving the research model and introducing the en-

dogenous and explanatory variables. The core of the chapter is devoted to 

the definition of hypotheses that rely on the results from the literature re-

views on growth in general and the telecommunication services industry in 

particular. The hypotheses will be tested in the empirical part. 
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The fourth chapter focuses on the empirical analyses. It introduces to the 

sampling procedure, data sources and presents the regression models that 

build up on each other. In the first step, stable basis models are formulated 

based on a limited number of selected explanatory variables. In the next 

step, further explanatory variables are added and tested one by one. A 

summary after each of the two sets of regression models, i.e., basis and ex-

tended models, and a summary of the entire empirical analysis help the 

reader to lift the granular results to a more abstract level.  

The fifth chapter provides a conclusive synopsis of results, which explic-

itly answers the research questions initially posed. The study concludes 

with an outlook that suggests the interpretability of the results in a broader 

context beyond the initially defined scope of the thesis. It draws parallels 

between the telecommunication services industry and other utility indus-

tries. 

Figure 1-1: Outline of chapter structure 

Introduction
Motivation, research gap and questions, approach and outline of the course of study

1

Theoretical Foundations
▪ Growth factors in the literature on corporate growth
▪ Content and approach of the empirical research on telecommunication services industry

2

Derivation of the Research Model
▪ Introduction to the research framework
▪ Selection of the dependent and explanatory variables
▪ Derivation of testable propositions and hypotheses on all analyzed growth factors

3

Empirical Analysis of the Success Factors
▪ Sampling, data and descriptive results
▪ Regression analysis: basis models and extended models
▪ Interpretation of empirical results

4

Conclusion and outlook
 Synopsis of results
 Transfer of results to other utility industries

5

 
Source: Own illustration 
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2 Theoretical Foundations 

The second chapter provides theoretical backing for the current research 

sourced from the general literature on corporate growth and from the em-

pirical research on the telecommunication services industry. Since the fac-

tors promoting growth of mobile telecommunication companies have not 

been explored so far, the theoretical background for the current study will 

be constructed based on the literature on corporate growth and the literature 

with focus on the telecommunication services industry. The guiding objec-

tives have been twofold:  

1. understand the approach used in both research areas, including the 

sampling procedure, definition of factor clusters, variables selection, 

hypotheses formulation and interpretation of empirical results 

2. detect research gaps to be filled with the current study 

In the first step, the literature on corporate growth will be systemized to 

identify generic categories of growth factors. Then, the literature on the 

telecommunications services industry will be screened to identify the main 

research directions, whereby a strong focus will be laid on mobile tele-

communications. Innovation diffusion turns out to be the main research 

stream. After an introduction to the theory of innovation diffusion, a special 

attention will be provided to the research focused on diffusion of telecom-

munication services in particular to understand the main objectives and ap-

proaches of the single research subareas. In the last step, the empirical stud-

ies within the area of diffusion of telecommunication services will be fur-

ther analyzed with the aim to extract the observed empirical relationships. 

2.1 Growth Factors in the Literature on Corporate Growth 

This subchapter shows the insights from a screening of the literature on 

corporate growth. It sets the frame for this study and helps to systematically 
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identify the generic growth factors, which have to be translated into specific 

growth factors for the mobile telecommunications industry and adapted to 

the purpose and design of the current research. 

The literature on corporate growth examines a number of growth factors. In 

a broad literature review on corporate growth, 134 articles and books on 

different industries were identified and used to derive a general classifica-

tion of corporate growth factors.5 Figure 2-1 visualizes these generic 

growth factors. The dark blue boxes in the right corner of each category 

show the absolute occurrence of the growth factor in the screened literature.  

Table A-1 in the appendix provides the reader with the full level of detail. 

It leads through the research author by author and shows which of the 18 

growth factors from Figure 2-1 are examined by these authors. Figure 2-1 

allocates a letter to each of the 18 growth factors that is shown in the dark 

blue circle in the left corner of each category and is then used in Table A-1 

for shorter reference. Figure 2-1 is included in the appendix as well to help 

the reader, since it is closely related to Table A-1. The review contains 

mostly empirical research (115 analyses denoted with E), some theoretical 

research (17 titles denoted with T) and descriptive/case-based research (2 

studies denoted with D).  

The general research on corporate growth covers the areas of strategy and 

finance. Within the strategy literature there are theories that search stimuli 

for growth in the environment and others that explore the internal company 

factors. Two environment-oriented theories could be identified: the the-

ory of population ecology and the theory of industrial organization.  

According to the theory of population ecology, growth depends on macro-

economic characteristics: the availability of resources (munificence) and the 

                                              

5  The meta-analysis by Bahadir, Bharadwaj and Parzen (2009) served as a starting basis, 
S. Cem Bahadir, Sundar Bharadwaj and Michael Parzen, "A Meta-Analysis of the De-
terminants of Organic Sales Growth," International Journal of Research in Marketing 
26.4 (2009). 
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frequency and type of environmental changes (dynamism). For example, 

companies in the telecommunication services industry should grow faster in 

an environment that provides access to infrastructure or facilitates them to 

build the necessary infrastructure, offers skillful staff and sources of financ-

ing. In a stable environment firms do better at predicting customer demand. 

This allows them to develop and merchandise the right products to meet 

this demand, which should lead to higher growth. The factors derived from 

the theory of population ecology are widely used in the research: munifi-

cence is investigated in 25 studies, dynamism – in 16 studies. 

The other branch of the environment-focused theories, the theory of indus-

trial organization, analyzes the structure of the industry where the com-

pany operates and the positioning of the company in the industry. Accord-

ing to this theory, competitive advantages are not persistent. They will be 

competed away in the course of time, so that the growth of companies will 

be affected by the industry growth and the competition intensity. So, entre-

preneurs heavily predetermine their growth perspectives with the choice of 

industry and specific market place. The theory of industrial organization 

finds broad application in the growth literature, as its use in 21 studies sug-

gests.  

The firm-focused theories search the growth potential in the company it-

self: its characteristics (endogenous theory), its coordination and adaption 

to changing environment (coordination/adjustment), its organization (organ-

izational theory), and the way it implements its strategy (operationalization 

theory).  

The endogenous theory examines companies’ strategic resources. These 

include the innovative power, market orientation, advertising, interorgani-

zational networks, and entrepreneurial orientation. Companies that grow 

fast successfully implement efficient innovation processes to generate new 

products, have well functioning market intelligence in place and use the 

gathered insights to respond to customer needs, invest in branding and mar-
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Figure 2-1: Factors for corporate growth 

Environment-focused

Population ecology
Munificence

Finance

Firm-focused

Industrial organization

Dynamism

Endogenous growth theory
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Market orientation

Advertising
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Entrepreneurial orientation
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Organizational theory

Firm age

Firm size

Org. footprint/culture
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Source: Own illustration based on rough systematization from Bahadir, Bharadwaj and Parzen (2009) 
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ket communication, collaborate with other entities to get access to key re-

sources and are used to take risk and be proactive. From the endogenous 

factors, the areas of innovation and alliances seem to attract the most inter-

est of researchers. Innovation is a subject of 27 studies and alliances – of 23 

studies. Entrepreneurial orientation is the third largest topic with 18 studies. 

Market orientation and advertising as factors for growth seem to be investi-

gated less often with 13 and 8 studies respectively.  

The theory about coordination/adjustment focuses on the quantity and 

quality of management. Companies that aspire to grow need to have the ap-

propriate size of managerial capacity to run the company in its current 

shape and additionally explore new opportunities for growth. Firms also 

grow faster when managers and owners are aligned in their interests. This 

dimension is included in 27 studies.  

The organizational theory suggests that the organizational characteristics 

of a company influence its growth potential. The most common ones are the 

company age, size, organizational footprint and culture, as well as proc-

esses. The firm size and firm age are among the most popular growth fac-

tors. They were included in 53 studies and 35 studies respectively, which 

does not necessarily mean that the direction of the relationship has been 

clarified so far, as the continuous dispute about the relationship between 

size and growth reveals.  

The operationalization theory moves the focus from the company’s char-

acteristics towards the activities the firm undertakes to operationalize its 

strategy. It also attempts to derive growth patterns. Due to the difficulty to 

track implementation actions and to generalize individual growth trajecto-

ries this research stream has occupied a niche so far with a smaller number 

of authors developing perspectives in this area. 

The finance theories consider the access to capital as a major growth fac-

tor. They also examine the influence of different capital structures on 

growth and claim that higher share of debt may incentivize companies to 
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grow in the necessity to fulfill the expectations of investors. The third fi-

nance-based theory identifies the market for capital control as catalyst for 

growth, i.e., companies that do not deploy instruments against takeovers are 

exposed to the disciplining forces of the market for capital control and 

therefore grow faster.  

The above described meta-analysis helps to understand which categories of 

growth factors exist and which of them can be used in the current study. 

The environment-focused theories are present in a large number of research 

pieces. Both the factors describing the macroeconomic environment with its 

resource base and dynamics as well as the industry characteristics will build 

an essential part of the analysis. In the next step, the literature on the tele-

communication services industry will help to concretize the growth factors 

from these two categories in the context of the mobile telecommunications 

industry.  

The firm-focused theories provide an understanding of the internal growth 

factors and the way they can be clustered based on similar theoretical back-

ground. The factors derived from the endogenous growth theory, the theory 

of coordination/adjustment and the organizational theory are the most 

widely used ones. The theory of coordination/adjustment relies upon behav-

ioral factors that are very hard to capture in an empirical outside-in analysis, 

since they are typically used as instruments in questionnaires and case stud-

ies. Thus, the endogenous growth theory and the organizational theory will 

be the most valuable source of generic factors and ideas for the interpreta-

tion of results due to their parallels to the current topic and applicability in 

this type of analysis.  

The meta-analysis not only provides an overview on the different clusters of 

growth factors, but also gives a sense of the approaches followed in these 

studies and offers stimuli for the current study to fill existing gaps. Most of 

the studies focus just on a couple of dimensions instead of providing a 

comprehensive study on growth. Figure 2-2 shows the number of studies 
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that cover a different number of dimensions. 62 studies out of the total of 

134 studies, i.e., 46% of the systemized research papers concentrate on one 

dimension. 17% analyze two dimensions, other 17% discuss three dimen-

sions and 10% investigate four dimensions at a time. Only a few pieces of 

research, namely 12 out of 134 studies, cover more than four dimensions. 

These observations lead to the conclusion that the literature on corporate 

growth lacks studies analyzing growth from different angles. The current 

study will therefore attempt to fill this gap by collecting a sample and set-

ting up models to investigate several factors with one set of data. 

Figure 2-2: Research on corporate growth in numbers 
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Source: Own illustration 

The meta-analysis on factors for corporate growth will further help to un-

derstand which type of strategic factors seems to be more important in the 

literature: the environment-focused or the firm-focused. These findings will 

provide some theoretical background for the research question about the 

relative importance of growth factors. Looking at the number of authors 
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choosing one or the other research area, the firm focused factors seem to 

prevail on the scientific agenda. From the total of 126 studies that analyze 

strategic factors 83 authors focus entirely on firm specific factors, 37 ex-

plore both environment-focused and firm-focused factors and six examine 

only environment-focused factors.6 Figure 2-3 shows this break-down in 

percentage terms.  

Figure 2-3: Types of growth factors 

29
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Only environment-
focused factors

Both environment- and 
firm-focused factors

Only firm-focused 
factors

Growth factors under empirical research, percent

Literature review on factors for corporate growth*

* Total of 126 publications
 

Source: Own illustration 

                                              

6  From the total of 134 studies included in the meta-analisis 126 authors investigate 
strategic factors and the remaining eight lay the focus on financial factors. 
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One of the most used constructs to measure environmental characteristics 

has been developed by Dess and applied by a large number of researchers.7 

This construct consists of three dimensions: munificence, complexity, and 

dynamism. In essence, munificence reflects a firm’s dependence on the 

availability of resources, whereas complexity and dynamism signal the de-

gree of uncertainty. A number of variables have been used in the strategic 

management literature in order to capture these three overarching environ-

mental characteristics. The most common variables are market size and 

growth, competitor hostility, density, competitor concentration, supplier 

power, buyer power, market turbulence, and technological turbulence.   

Some of these variables can be tested in the context of the mobile telecom-

munications industry upon some modification. Market size and growth re-

sult from the demand for the industry's services and will be reflected in the 

current analysis by a set of variables. Competitor hostility deals with the 

breadth and aggressiveness of competitive actions. This variable is hard to 

quantify and underlies subjective judgment. The density or number of com-

petitors and the market concentration instead are measurable and represent 

appropriate metrics for competition intensity. Buyer power is less relevant 

in the current setting, since the largest revenue stream usually flows from 

the mass market. It is rather the competition that sets mobile operators un-

der pressure than the individual subscriber. Supplier power is relevant but 

correlates with other core variables. The most significant suppliers to mo-

                                              

7  Gregory G. Dess and Donald W. Beard, "Dimensions of Organizational Task Environ-
ments," Administrative Science Quarterly 29.1 (1984), Brian Boyd, "Corporate Link-
ages and Organizational Environment: A Test of the Resource Dependence Model," 
Strategic Management Journal 11.6 (1990), Michael W. Lawless and Linda K. Finch, 
"Choice and Determinism: A Test of Hrebiniak and Joyce's Framework on Strategy-
Environment Fit," Strategic Management Journal 10.4 (1989), Charles E. Bamford, 
Thomas J. Dean and Patricia P. McDougall, "An Examination of the Impact of Initial 
Founding Conditions and Decisions Upon the Performance of New Bank Start-Ups," 
Journal of Business Venturing 15.3 (2000), Barbara W. Keats and Michael A. Hitt, "A 
Causal Model of Linkages among Environmental Dimensions, Macro Organizational 
Characteristics, and Performance," Academy of Management Journal 31.3 (1988), 
Danny Miller, "Relating Porter's Business Strategies to Environment and Structure: 
Analysis and Performance Implications," Academy of Management Journal 31.2 
(1988). 
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bile virtual network operators, which operate their own network, are device 

manufacturing companies. Their supplier power correlates negatively with 

the market power of mobile players: they will be more limited in the pres-

sure they exercise on incumbents with high purchasing power than on 

smaller-scale attackers. Thus, the type of mobile player, incumbent vs. at-

tacker, and the company size should capture the effect of the variable sup-

plier power. Market turbulence origins from the number of customers and 

the stability of their preferences and is relevant to the mobile telecommuni-

cations industry. 

Many authors recognize the potential effect of the environmental factors 

and include them in their empirical analyses. Very few studies explicitly 

pose the question regarding the relative importance of environment-focused 

factors vs. firm-focused factors. There are other studies that explore the en-

vironment as one of the central growth factors without deriving a factor hi-

erarchy. A number of studies lay the focus on the relationship between per-

formance and specific firm growth factors, for example entrepreneurial ori-

entation, and include environmental factors as control variables or modera-

tors for the sake of completeness and methodological correctness. There-

fore, it is hard to draw a conclusion about the weights between these factor 

groups. Nevertheless, a review of the above classified studies, including the 

studies that consider environmental factors as control variables or modera-

tors, will at least give some flavour whether the environmental variables 

provide more often significant or insignificant results. The studies presented 

below show some content-related parallels to the competitive context of the 

mobile telecommunications industry. 

Pelham explicitly addresses the question to what extent the industry envi-

ronment has an impact on the performance of small manufacturing firms, as 

measured among others by sales growth and market share, relative to inter-
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nal factors.8 The comparison of R2 levels of models with only market orien-

tation and models with only environment variables underpins the conclu-

sion that internal factors, precisely the extent of market orientation, have a 

greater impact on the performance of small manufacturing firms than the 

particular industry environment.9 Pelham utilizes six environmental vari-

ables: market growth, competitive intensity, product differentiation, cus-

tomer differentiation, technical turbulence and market turbulence.  

Market entry situations show some parallels to the mobile telecommunica-

tions industry. Market entrants have to compete against established players. 

Similarly, mobile attackers face the market power of the formerly state-

owned incumbent and pioneer in the market. Sharma and Kesner’s article 

deals with diversifying entries and analyzes the factors influencing their 

performance in terms of sales growth, market share and post entry survival. 

The authors conclude that industry factors seem to have larger effect on 

performance than firm specific factors.10  

Industry advertising intensity and concentration have a positive effect on 

sales and market share growth, whereas industry selling intensity in terms 

of selling and distribution expenses per unit of sales and the interaction of 

scale and concentration impact growth in a negative way.11 According to 

their results, firms targeting growth through diversification should choose 

industries or markets with high advertising expenditures, since the existing 

infrastructure for advertising will help them to reach potential customers.12 

                                              

8  Alfred M. Pelham, "Influence of Environment, Strategy, and Market Orientation on 
Performance in Small Manufacturing Firms," Journal of Business Research 45.1 
(1999). 

9 Pelham, "Influence of Environment, Strategy, and Market Orientation on Performance 
in Small Manufacturing Firms," 37. 

10 Anurag Sharma and Idalene F. Kesner, "Diversifying Entry: Some Ex Ante 
Explanations for Postentry Survival and Growth," Academy of Management Journal 
39.3 (1996): 664. 

11  Sharma and Kesner, "Diversifying Entry: Some Ex Ante Explanations for Postentry 
Survival and Growth," 657. 

12 Sharma and Kesner, "Diversifying Entry: Some Ex Ante Explanations for Postentry 
Survival and Growth," 664. 
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High selling costs that may be required in some industries in order to break 

into the sales and distribution network have the effect of barriers to entry.13  

Against expectations they discover a positive correlation between industry 

concentration and sales growth explaining it with the specifics of the sam-

ple consisting of predominantly small companies that might avoid the scru-

tiny of the incumbents. They also find out that entries made on a large scale 

in very concentrated industries perform badly, since they are more likely to 

challenge the well-established firms with a substantial stake in the market.14  

The latter observation can be transferred to the context of the highly con-

centrated oligopolistic mobile telecommunications industry where usually 

the incumbent dominates the market. Attackers have more chances to grow 

as long as they are of small size, are less visible and do not massively 

threaten the positioning of the incumbent. In this case they are more likely 

to avoid retaliation. Once they become bigger and start shaping notably the 

industry structure, their scale may provoke the incumbent to combat them 

in order to preserve his market position. The above described behaviour is 

even more common in the mobile telecommunications industry than in 

other less concentrated industries where several large firms divide the mar-

ket power among themselves and are more reluctant or slow to undertake 

actions against the attacker. The company initiating retaliation would incur 

the cost but most probably share the benefits of eliminating or weakening 

the attacker with its competitors. 

Bamford et al. investigate entries in the banking sector. They aim to answer 

the question regarding the long-term importance of initial decisions and 

founding conditions for the performance of newly-formed banks.15 The au-

thors also follow the widely spread theory that the environment should have 

                                              

13 Sharma and Kesner, "Diversifying Entry: Some Ex Ante Explanations for Postentry 
Survival and Growth," 658. 

14 Sharma and Kesner, "Diversifying Entry: Some Ex Ante Explanations for Postentry 
Survival and Growth," 644. 

15 Bamford, Dean and McDougall, "An Examination of the Impact of Initial Founding 
Conditions and Decisions Upon the Performance of New Bank Start-Ups." 
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an effect on growth. Specifically, they use the construct developed by Dess 

and Beard and later utilized by other researchers to capture the environ-

ment: munificence to indicate the availability of resources, dynamism to 

measure instability, complexity to reveal firm concentration.16 Munificence 

and dynamism turn out to be significant predictors of growth, whereas 

complexity does not affect growth.17 

The research on the survival and long-term performance of new ventures 

suggests that the environment at the time of their founding sets the frame 

for their strategy and has a continuing and critical impact on their subse-

quent development.18 Eisenhardt and Schoonhoven for example provided 

empirical evidence for the life cycle stage of the market at the time of entry 

being causal for the growth of U.S. semiconductor ventures, i.e. new firms 

grew faster when founded in growth-stage markets.19 Other researchers 

found that the competitive environment captured by the density or the num-

ber of competitors and the competition intensity has a significant impact on 

organizational death rates.20 Certainly, the authors shaping this research 

area within the population ecology literature recognize also the firm internal 

                                              

16  Dess and Beard, "Dimensions of Organizational Task Environments." 
17  Munificence has a positive effect on sales growth, dynamism and competitive inten-

sity are insignificant. Munificence affects market share growth negatively, whereas 
dynamism has a positive effect. 

18  See for example Nancy M. Carter, Mary Williams and Paul D. Reynolds, "Discontinu-
ance among New Firms in Retail: The Influence of Initial Resources, Strategy, and 
Gender," Journal of Business Venturing 12.2 (1997), John Child, "Organizational 
Structure, Environment and Performance: The Role of Strategic Choice," Sociology 
6.1 (1972), Arnold C. Cooper, F. Javier Gimeno-Gascon and Carolyn Y. Woo, "Initial 
Human and Financial Capital as Predictors of New Venture Performance," Journal of 
Business Venturing 9.5 (1994), Warren Boeker, "Strategic Change: The Effects of 
Founding and History," Academy of Management Journal 32.3 (1989). 

19  Kathleen M. Eisenhardt and Claudia Bird Schoonhoven, "Organizational Growth: 
Linking Founding Team, Strategy, Environment, and Growth among U.S. Semicon-
ductor Ventures, 1978-1988," Administrative Science Quarterly 35.3 (1990). 

20  Anand Swaminathan, "Environmental Conditions at Founding and Organizational 
Mortality: A Trial-by-Fire Model," Academy of Management Journal 39.5 (1996), 
Glenn R. Carroll and Michael T. Hannan, "Density Delay in the Evolution of Organ-
izational Populations: A Model and Five Empirical Tests," Administrative Science 
Quarterly 34.3 (1989). See also Lomi for a refinement of the analysis on regional 
level, Alessandro Lomi, "The Population Ecology of Organizational Founding: Loca-
tion Dependence and Unobserved Heterogeneity," Administrative Science Quarterly 
40.1 (1995). 
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factors, since firms need to have strategies in place tailored to the environ-

mental conditions to exploit the existing resources.21 Nevertheless, they fo-

cus in the first place on the environmental conditions at founding that shape 

the form of the organizations. 

Ferrier et al. deal with the research question under what conditions leaders 

and challengers are more likely to face market share erosion and/or de-

thronement. This topic has some relevance for the research questions in the 

current thesis, since the findings about erosion interpreted in the reversed 

way would apply to the growth question. The utilized environmental vari-

ables: barriers to entry, industry concentration and industry growth do not 

show significant explanatory power for the erosion, but the firm specific 

variables.22 

Many studies that focus on the relationship between performance and a spe-

cific internal factor include environmental factors as control variables or 

moderators. Snell and Youndt investigate the relationship between Human 

Resource management controls used by executives and the performance of 

the firm in terms of sales growth and ROA. In order to control for the in-

dustry context they include variables representing the munificence, dyna-

mism and complexity of the industrial environment and find out that they 

are not significant in their regressions.23 

Kumar et al. examine the effect of market orientation on the performance of 

the health care sector, captured by sales growth among others.24 They can-

                                              

21 Romanelli explores which types of strategies have better success rates in a given envi-
ronment, Elaine Romanelli, "Environments and Strategies of Organization Start-Up: 
Effects on Early Survival," Administrative Science Quarterly 34.3 (1989). 

22 Walter J. Ferrier, Ken G. Smith and Curtis M. Grimm, "The Role of Competitive 
Action in Market Share Erosion and Industry Dethronement: A Study of Industry 
Leaders and Challengers," Academy of Management Journal 42.4 (1999): 383. 

23  Scott A. Snell and Mark A. Youndt, "Human Resource Management and Firm Perfor-
mance: Testing a Contingency Model of Executive Controls," Journal of Management 
21.4 (1995): 722. 

24 Kamalesh Kumar, Ram Subramanian and Charles Yauger, "Examining the Market 
Orientation-Performance Relationship: A Context-Specific Study," Journal of Mana-
gement 24.2 (1998). 
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not provide empirical support to the common thesis in the strategic man-

agement literature that the environment plays a moderator role. None of the 

variables – competitive hostility, supplier power, and market turbulence – is 

a significant predictor of performance.25  

Another piece of research by Wiklund and Shepherd on the relationship be-

tween market orientation and firm performance provides empirical evidence 

for the moderating influence of the environment. Market orientation seems 

to provide more of a differentiation mechanism under resource constraints 

and stable market conditions than it does in situations of resource abun-

dance and market dynamism.26 

Lumpkin and Dess explore the moderating role of the environment and in-

dustry life cycle on the relationship between entrepreneurial orientation and 

firm performance.27 They use two environmental constructs dynamism and 

hostility. This piece of research proves the moderating role of the environ-

ment as well.28 Gao et al. also provide empirical evidence for the environ-

ment as conditional factor that determines how strong the strategic orienta-

tion, i.e., customer, competitor, and technology orientation, influences 

growth.29 Covin et al. cannot confirm in their paper the moderating effect of 

environmental dynamism and hostility in the relationship between entrepre-

                                              

25  Kumar, Subramanian and Yauger, "Examining the Market Orientation-Performance 
Relationship: A Context-Specific Study," 222. 

26  Johan Wiklund and Dean Shepherd, "Entrepreneurial Orientation and Small Business 
Performance: A Configurational Approach," Journal of Business Venturing 20.1 
(2005): 86. 

27 G. T. Lumpkin and Gregory G. Dess, "Linking Two Dimensions of Entrepreneurial 
Orientation to Firm Performance: The Moderating Role of Environment and Industry 
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neurial orientation and sales growth. Their regressions provide insignificant 

results.30 

Greve examines the consequences of changes in the market position of U.S. 

radio stations on their market shares and includes four control variables for 

the environment.31 Two of them, market density, i.e. the number of radio 

stations in the market, and market changes, i.e. the number of format 

changes by other stations, are insignificant. The other two variables turn out 

to have a significant effect: market shares increase at lower niche density, 

i.e. at low number of direct competitors programming the same format, and 

at high market concentration.32 The main players in the mobile telecommu-

nications industry that are in the focus of the current study address the mass 

market to amortize the investment in their own network infrastructure. 

Therefore, the more general measures, the market density and concentra-

tion, are applicable. 

Henderson analyzes how firm performance as measured by sales growth 

varies depending on age and technology strategy in the U.S. personal com-

puter industry.33 There are some parallels between the personal computer 

manufacturing industry and the industry of mobile telecommunications, 

e.g., the technological change that drives the industries and the community 

effect that influences the customer choice. Similarly to other authors, Hen-

derson also controls for environmental variables: munificence defined as 

industry sales and density captured by the number of players. The regres-

                                              

30  Jeffrey G. Covin, Kimberly M. Green and Dennis P. Slevin, "Strategic Process Effects 
on the Entrepreneurial Orientation–Sales Growth Rate Relationship," Entrepreneur-
ship: Theory & Practice 30.1 (2006): 70. 
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Regression toward the Mean," Administrative Science Quarterly 44.3 (1999). 

32  Greve, "The Effect of Core Change on Performance: Inertia and Regression toward 
the Mean," 605. 

33  Andrew D. Henderson, "Firm Strategy and Age Dependence: A Contingent View of 
the Liabilities of Newness, Adolescence, and Obsolescence," Administrative Science 
Quarterly 44.2 (1999). 
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sion results show that both environmental variables are significant: reve-

nues grow, as industry sales and number of players increase.34 

Lee et al. examined the influence of internal capabilities and external net-

works on the performance of start-up firms.35 The researchers controlled for 

environmental munificence by using two metrics: the average growth rate 

of the market in which the specific firm was active and the number of com-

peting firms or industry density. In the statistical testing both variables 

failed as predictors of sales growth.36 

Zahra et al. investigate the importance of competitive analysis on new ven-

ture performance.37 They also consider in their analysis the moderating role 

of the environmental uncertainty covering six sectors – competitive, con-

sumer, technological, regulatory, economic, and socio-cultural sectors – and 

conclude that the contribution of competitive analysis to venture perform-

ance increases with growing environmental uncertainty.38 

Mishina et al. examine how strategy and firm resources, specifically finan-

cial and human resources, affect corporate growth. They control for two en-

vironmental factors: munificence and dynamism, but the regression results 

are insignificant.39 

Yin and Zajac explore performance differences between alternative govern-

ance structures in the case of restaurant chain stores. They also control for 

                                              

34  Henderson, "Firm Strategy and Age Dependence: A Contingent View of the Liabilities 
of Newness, Adolescence, and Obsolescence," 301. 

35 Choonwoo Lee, Kyungmook Lee and Johannes M. Pennings, "Internal Capabilities, 
External Networks, and Performance: A Study on Technology-Based Ventures," 
Strategic Management Journal 22.6-7 (2001). 

36 Lee, Lee and Pennings, "Internal Capabilities, External Networks, and Performance: A 
Study on Technology-Based Ventures," 630. 

37 Shaker A. Zahra, Donald O. Neubaum and Galal M. El-Hagrassey, "Competitive 
Analysis and New Venture Performance: Understanding the Impact of Strategic 
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38 Zahra, Neubaum and El-Hagrassey, "Competitive Analysis and New Venture Perfor-
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39  Yuri Mishina, Timothy G. Pollock and Joseph F. Porac, "Are More Resources Always 
Better for Growth? Resource Stickiness in Market and Product Expansion," Strategic 
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specific environmental characteristics and find out that the change in estab-

lishment density, which eventually mirrors the competitive forces, affects 

performance, but broader environmental specifics like the population den-

sity or the share of rural population do not have a significant effect.40 

Singh and Mitchell explore the existence of bidirectional relationships be-

tween interfirm collaboration and revenues. From the industry-level control 

variables market size turns out to be insignificant in the OLS regression, 

whereas market growth affects the sales growth of the focal firm in a posi-

tive way.41 

The review of the above described studies reveals contradictory results. No 

clear trend towards the environment-focused or the firm-focused factors 

could be recognized based on the empirical material included in the studies 

and some observations shared be the authors. Some researchers recognize 

the moderating role of the environment and the industrial context. Others do 

not even find empirical evidence for their significance. Some authors see a 

direct relationship between firm performance and external factors, others 

deny it. Few scientists rank them in a hierarchy of growth factors and derive 

opposing conclusions. 

The question to what extent the growth pattern of incumbents and attackers 

differs depending on the state of the environment, industry and their inter-

nal characteristics is very specific to the industrial context of the current 

study. This differentiated approach would be applicable also in other utility 

industries such as railway transportation, postal services, water, gas, elec-

tricity supply, etc. The research about growth has not differentiated between 

incumbents and attackers so far. To the best of the author’s knowledge, 

                                              

40  Xiaoli Yin and Edward J. Zajac, "The Strategy/Governance Structure Fit Relationship: 
Theory and Evidence in Franchising Arrangements," Strategic Management Journal 
25.4 (2004): 378. 

41  Kulwant Singh and Will Mitchell, "Growth Dynamics: The Bidirectional Relationship 
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there are no studies about growth in the mobile telecommunication services 

in particular and other utility industries with a similar structure.  

The research on pioneers and followers or adopters is the most closely re-

lated research area that shows some parallels to the setup in the mobile tele-

communications industry.42 Similarly, the incumbent benefits from the first 

mover advantage, while the attackers enter the market as followers only af-

ter the liberalization. Most of the reasoning applies: switching costs, spe-

cifically number portability, one-time charges and time spent, network ex-

ternalities, the customers’ uncertainty about the quality of new networks, 

economies of scale and the general difficulty to gain market share in mar-

kets where many companies are already active.43 Still, there are substantial 

differences beyond the conventional first mover advantage that originate 

from the fact that the incumbent used to be a state-owned company and 

continues to profit from the accumulated resource stock and protective 

regulation. 

Bijwaard et al. published in 2008 a piece of research on the early mover ad-

vantage in the mobile telecommunications industry, the first study of this 

                                              

42 Zulima Fernandez, "Competitive Behavior in the European Mobile Telecommunica-
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duct Differentiation Advantages of Pioneering Brands," American Economic Review 
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ies see Marvin B. Lieberman and David B. Montgomery, "First-Mover 
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kind.44 They confirmed that later entrants have a disadvantage vis-à-vis the 

incumbent and that this disadvantage increases with the length of the time 

lag. The early mover advantage is mainly related to the penetration rate. It 

pays off to enter the market when only a small share of the population owns 

a mobile phone to avoid the stickiness effect caused by switching costs and 

network externalities. The authors constructed a sample of mobile operators 

owning a network from 16 Western European countries for the period 1998-

2006. The data set contains the number and names of the active companies, 

their market shares, the mobile telephony market penetration and HHI. A 

dynamic model of the market share development and static models build the 

basis for the conclusions.  

Bijwaard’s paper is the first study to combine cross-sectional and time se-

ries data in the research area of first mover advantage and and the first 

study to cover this topic in the mobile telecommunications industry. It is 

also one of the very few studies exploring the mobile phone industry on a 

company level. To the author’s knowledge, it is also the only one taking 

into consideration the structural differences between incumbents and at-

tackers, i.e., the natural differences due to the early mover advantage inher-

ent to incumbents. Due to lack of data, the study relies on a relatively small 

data set with just four predominantly industry related variables. The fact 

that the models still provide stable and conclusive results implicitly under-

pins the importance of the environment to explain the development of mar-

ket shares. The authors give stimuli for analyses based on a larger set of 

variables and data points, including firm-specific variables. They also admit 
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that their analysis leaves unanswered questions around success factors de-

termining growth.45 

2.1.1 Summary of Growth Factors in the Literature on Corporate 

Growth 

During the literature review on corporate growth several theories were iden-

tified. Both the environment-focused and the firm-focused theories can be 

used to build the theoretical foundations of the current study. From the en-

vironment-focused theories the population ecology as well as the industrial 

organization theories are applicable to shed light on the macroeconomic and 

the industrial context. Within the firm-focused theories mainly the endoge-

nous growth theory and the organizational theory can be operationalized as 

sources of parameters in the context of this study, since they focus on the 

strategic resources and the organizational characteristics of a company. 

Three observations with regards to the approach as well as insights relevant 

for the two guiding research questions have been made. First, most of the 

studies present a snapshot of the growth dynamics by focusing on a small 

selection of growth factors. Second, the question about the relative impor-

tance of growth factors, especially environment-focused and firm-focused 

factors, has been explicitly posed by several scientists, but has not been re-

solved so far neither by the dedicated research nor by the literature that 

touches upon the different types of growth factors. Third, the distinction be-

tween incumbents and attackers has been considered important in the only 

published research piece on first mover advantage in the mobile phone in-

dustry, but has not been applied in studies on growth in any of the utility 

industries. These observations emphasize the research gaps to be addressed 

in the current thesis. 
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European Mobile Phone Markets," 248, 58. 
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2.2 Content and Approach of the Empirical Research on the Tele-

communication Services Industry 

2.2.1 Main Characteristics of the Telecommunication Services Industry 

The research streams in the area of the telecommunication services need to 

be interpreted against the background of the main industry characteristics. 

Therefore, a short excursus on the industry specifics will precede the review 

of the corresponding research. 

The mobile telecommunications industry has undergone a rapid develop-

ment since the last decade of the twentieth century. It has been fueled by 

the technological innovation in the area of mobile voice telephony, handsets 

and data services. Before 1985 only special groups like the security forces 

had access to mobile telephony.46 In 2010 already 3.9 billion people or 58% 

of the world population are users of mobile services. There are in total 4.8 

billion registered lines, since part of the subscribers have more than one 

line. The worldwide mobile revenues have reached 948 billion in 2010 and 

1.6% of GDP.  

The mobile telecommunications industry has been constantly growing and 

gaining importance as a stand-alone industry by satisfying the general de-

mand for communication. In the same time it has also developed as a utility 

industry facilitating other industries. Its significant impact on other indus-

tries originates from two aspects. First, mobile services build an integral 

part of companies’ infrastructure. Thus, 12.5% of the registered lines are 

enterprise lines and 28% of the total mobile revenues are generated with 

business customers.47 Second, mobile services have induced changes in the 

                                              

46  Chris Doyle and Jennifer C. Smith, "Market Structure in Mobile Telecoms: Qualified 
Indirect Access and the Receiver Pays Principle," Information Economics and Policy 
10.4 (1998): 471.  

47  All numbers are sourced from the Yankee report 2010. 
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business models towards remote services and efficiency gains in sectors 

such as banking, finance, retail and transportation.48   

The mobile telecommunications industry is a comparatively young indus-

try. Two interdependent developments gave rise to the industry: the deregu-

lation/privatisation and the technological innovation. In the past, telecom-

munications were considered a natural monopoly and were therefore gener-

ally provided by a single firm in each country owned by the state.  

In economic terms, this was justified by the high sunk costs for network de-

velopment, the economies of scope and scale of service production and de-

livery and the positive network externalities for users. In political terms, the 

monolithic market structure was legitimized by the necessity to provide uni-

versal access, i.e., to connect distant areas to national networks (accessibil-

ity) and to offer services at a reasonable price (affordability).49  

The new technologies led to a radical decrease in the cost of expanding and 

maintaining networks and created opportunities for competition where pre-

viously monopoly was believed to supply at the lowest possible cost of pro-

duction. Governments started privatising their telecommunication sectors 

and withdrawing detailed regulation to give way to legislation that has the 

objective to foster competition, protect the customer and provide an envi-

ronment where companies can be sufficiently confident to invest. Thus, the 

technological change made competition possible and competition in the 

newly created industry promoted innovation both leading to double digit 

growth numbers in the industry. 

Figure 2-4 illustrates the historical strong growth that the telecommunica-

tion industry has undergone in the OECD countries since 1980. The fixed 

telephony services have been losing attractiveness in the presence of mobile 

                                              

48 Snow, "Telecommunications Literature: A Critical Review of the Economic, Techno-
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49  Adrienne Héritier, "Public-Interest Services Revisited," Journal of European Public 
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services and have been declining – slowly but steadily. Mobile telephony 

has been the primary driver of growth, but the growth rate slightly de-

creased in the last years. From 2000 onwards, Internet services started to 

spread at a pace exceeding the growth in mobile services and prolonged the 

overall strong industry growth. The development of the three elements alto-

gether – fixed telephony, mobile telephony and Internet data services – re-

sults in a linear growth trajectory. Revenue growth required investments in 

network at any point of time, but they have been growing much slower and 

even stabilized in the past few years. This observation provides evidence 

for the scalable character of the industry, once the infrastructure is built. 

Figure 2-4: Trends in telecommunication services industry 
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Figure 2-5 helps to understand the development of the mobile telecommu-

nications industry in the OECD countries by showing the major drivers. 

The mobile telecommunication revenues started from a basis of USD 129 

billion in 1997 to reach USD 527 billion in 2009. They have been growing 

every year except for the crisis year 2009 and in most of the years the 

growth rate was double digit resulting in a compound annual revenue 

growth rate of 12%. It was the growing subscriber numbers that supported 

this significant growth in revenues. The subscriber base increased from 171 
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million in 1997 to 1.257 million in 2009 at a compound annual revenue 

growth of 18%.  

Figure 2-5: Trends in mobile telecommunication services industry 
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The popularization of the new service and its growing penetration material-

ized in high subscriber numbers and high traffic but were realized at the ex-

pense of the price level and in last consequence the average bill size. The 

bill size approximated by the monthly mobile telecommunication revenues 

per subscriber declined from USD 60 in 1997 to USD 35 in 2009 at a com-

pound annual growth rate of -4%. The trend in the last decade suggests that 

the average bill size stabilized in the range of USD 33-37. So did also the 

expenditures for mobile communication as a percentage of GDP: after sig-

nificant growth in the 1990s they form a stable share of 2.7% of GDP since 

2001. The development of the average bill size and GDP share indicate that 

the industry might be approaching maturity. The fact that the penetration 

of the population with mobile telecommunication services in the OECD 
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countries, which used to be 15% in 1997, reached 103% in 2009 gives a 

sense of the speed at which the industry is developing. 

2.2.2 Main Research Streams  

After having performed a meta-analysis on corporate growth as studied in 

the general literature and the literature on different industries and after hav-

ing immersed in the industry specifics, it is time to have a look at the re-

search on the telecommunication services industry in particular. During the 

literature search a strong focus was laid on empirical studies in the mobile 

telecommunications sector, since they will serve as important sources, when 

it comes to variable selection and interpretation. General studies on the tele-

communication services industry and studies about subareas other than the 

mobile services, e.g., mainline services, have been considered only if they 

are closely related to the research questions. In the course of this chapter, 

the general term of telecommunication services industry will be used to ac-

count for the small share of research from areas other than the mobile tele-

communication services. Despite this more generic wording, it is the indus-

try branch of the mobile telecommunication services that is in the core of 

the literature review and the interpretations. 

The research reflects all main characteristics of the industry. The telecom-

munication services industry is a comparatively young growing industry 

born from technological innovations, which makes topics like technology 

diffusion and innovation core. As the industry gets older, it passes through 

the different stages of the product life cycle. Historically, it used to have a 

monopolistic structure that was liberalized in the 1980s and 1990s in most 

of the European countries. Regulation was necessary to pave the way for 

competition. But still, the incumbent, which used to control both branches: 

fixed and mobile telephony, remained in most of the cases very strong. This 

industry specific initiated scientific debate on issues regarding competition. 
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Figure 2-6 contains an overview on the identified research streams, and 

Table 2-1 lists some of the main authors, who contributed to the particular 

research branches. A large body of research has focused on the diffusion of 

a new technology. In the first step, it predicts the main parameters of diffu-

sion: the saturation level and the speed at which the service will spread. In 

the second step, it estimates the influence of internal and external factors on 

diffusion. Since this is the main research stream that has been causing lively 

discussions among researchers for around 40 years, offers the most parallels 

to the topic of the current study and promises the most transferable insights, 

a separate review of this research will be provided.  

Another also very important research stream tries to understand what de-

termines the demand for mobile and fixed telecommunication services. 

It examines the factors affecting demand, e.g., liberalization, network ef-

fects, price, macroeconomic factors, and explores the question whether 

fixed and mobile services are complementary or substitute each other.  

The third research direction is dedicated to innovation and aims to identify 

the factors stimulating innovation and access their effect. Thereby the focus 

is laid on both types of innovation: product innovations, which create new 

choices and opportunities of information and communication, as well as 

process innovations, which serve the goal of more efficient production.  

Further research under the topic of competition theory answers the ques-

tions whether a first mover advantage exists and what factors affect it. Au-

thors in this area set themselves the goal to assess the impact of leadtime 

(time between entries) and years of competitive rivalry on first mover ad-

vantage. Other researchers turn the focus towards the reactions of former 

monopolist network operators that were confronted with new competitive 

pressure resulting from liberalization, deregulation and privatisation. Other 

surveys within the competition theory take a broader perspective and aim to 

identify the success factors for strong competitive positioning. In this con-

text, also single strategic actions, for instance cooperations or international 
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entries, are analyzed with the objective to understand the factors driving 

them. The formation of large international alliances in the mid 1990s in-

duced some descriptive contributions on the actors, milestones and invest-

ment structures in these joint ventures.50 

The life cycle of a company or service respectively product also induced 

some research in order to distinguish between the different stages and con-

trast the factors typical for each stage. For this purpose, the literature exam-

ines differences in strategic variables between stages of the product life cy-

cle, e.g., strategy, structure, environment and decision making style.  

With progressing liberalization, regulatory topics around policies of na-

tional states and their regulatory bodies as well as the stage of liberalization 

became predominant in academic and especially economics-related work. 

The nature of the industry posed important research questions such as: what 

is the optimal procedure for industry privatization and liberalization; which 

tools, institutional setup and regulatory schemes (e.g., control, compatibility 

of standards) promote competition and are efficient.  

The topic around mobile call termination rates is closely related to regula-

tion but forms a separate research stream due to the large number of publi-

cations and its high relevance in regulatory discussions. It assesses the ef-

fect of termination rates on prices and competition, explores the way they 

are set, contrasts different approaches, e.g., symmetry vs. asymmetry of the 

rates between the incumbent and attackers, and recommends how termina-

tion rates should be set in different environments. Additionally, authors in-

creasingly move the focus away from call termination rates to other regula-

tory tools that could stimulate competition, e.g., national roaming, intercon-

nection regulation, and number portability. Some articles classified in this 

research stream take a global perspective and discuss the settlement rates 

between national incumbent operators. They search to capture the telecom-

                                              

50  Jakopin, "Internationalisation in the Telecommunications Services Industry: Literature 
Review and Research Agenda," 537. 
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munication traffic and network capacity loads in econometric models and 

derive the demand function and its elasticity. 

Figure 2-6: Research streams in telecommunication services industry 

Research streams in telecommunication
services industry

Technology diffusion 

Determinants of demand for mobile and 
fixed telecommunication services 

Innovation 

Competition theory

Life cycle (from both product and 
corporate view) 

Regulation

Mobile call termination pricing 

 

Source: Own illustration 
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Table 2-1: Literature on the telecommunication services industry 

Research stream Authors (exemplary) 

1. Technology diffusion See tables 2-2 on p. 46 for an overview on the general 

diffusion literature and table 2-3 on p. 49 for an over-

view on the literature specific for the telecommunica-

tion services industry and related industries 

2. Determinants of demand for 

mobile and fixed telecom-

munication services 

Karacuka, Haucap and Heimeshoff (2011); Grzbow-

ski and Karamti (2010); Kim, Vogt and Krishnan 

(2010); Andersson, Foros and Steen (2009); Samo-

lenko (2008); Shin (2008); Doganoglu and Grzbowski 

(2007); Grzybowski (2005); Hodge (2005); Hamilton 

(2003); Gutierrez and Berg (2000); Ahn and Lee 

(1999); Wallsten (1999) 

3. Innovation Madden and Savage (1999); van Cuilenburg and Slaa 

(1995) 

4. Competition theory Gimeno et al. (2005); Rieck (2005); Fjeldstad, Be-

cerra and Narayanan (2004); Knyphausen-Aufseß, 

Krys and Schweizer (2002), Koski (2002); Hunt and 

Morgan (1995); Huff and Robinson (1994); Barney 

(1986) 

5. Life cycle (from both prod-

uct and corporate view) 

Anderson and Zeithaml (1984); Miller and Friesen 

(1984)  

6. Regulation Flacher and Jennequin (2008); Atiyas and Dogan 

(2007); Bourreau and Dogan (2001); Chowdary 

(1998); Doyle and Smith (1998)  

7. Mobile call termination pric-

ing 

Armstrong and Wright (2009); Cambini and Valletti 

(2008); Carter and Wright (2003); Crocioni (2001); 

Gans and King (2000); Carter and Wright (1999) 

Source: Own illustration 

2.2.3 Parallels from Research on Technology Diffusion 

Technology diffusion is the central topic in the empirical research on tele-

communication services as a whole and mobile telecommunication services 
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in particular. Additionally, this research area offers the most parallels to the 

research topic. It investigates the spread of telecommunication services in 

the market or in other words the growth of the industry in terms of volume.  

This thesis discusses growth on the next level of granularity, namely on the 

level of individual companies in the mobile telecommunications industry. 

Both the industry growth and the corporate growth depend on common fac-

tors like the development of the general economy, the telecommunication 

specific regulation, the competition intensity and the dynamics of the indus-

try as a whole. All these areas are investigated in the literature on technol-

ogy diffusion and mobile diffusion.  

Furthermore, due to the empirical nature of this research area many ideas 

can be extracted for the current work. For example, it will help to derive 

categories of growth factors and specific variables, track the results for the 

direction of the investigated relationships, source concepts and hints for the 

interpretation of certain factors, as well as gain an overview of the sampling 

procedure and applied methodology. 

2.2.4 Introduction to Research on Technology Diffusion 

This section aims to give a brief overview on diffusion in the general litera-

ture and will prepare for the following section focused on diffusion in the 

sector of telecommunication services in particular.  

The term “diffusion” means the spread of innovations in the market, which 

typically follows an S-curve.51 The diffusion models seek to analytically 

                                              

51  Everett M. Rogers, Diffusion of Innovations, 5. ed., Free Press trade paperback ed. ed. 
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22.3 (2006). 
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capture these life cycle dynamics over time.52 The major models of innova-

tion diffusion were created by 1970 and applied on consumer durables and 

later on computers, telecommunications and other services, e.g., e-

commerce. 

The central framework was created by Bass and is illustrated in the follow-

ing equation 
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where N(t) is the cumulative number of adopters at time t, m – the size of 

the potential adopters, p – the coefficient of innovation and q – the coeffi-

cient of imitation. The first term stands for adoption due to external influ-

ences, such as advertising and other communication initiated by the com-

pany; the second term denotes internal factors that result from interactions 

among adopters and potential adopters in the social system.53 

Based on the Bass model, a number of innovation diffusion models have 

been developed.54 The most common models are the Hernes, Gompertz and 

logistic models. They differ in their underlying mathematical specification 

and assumptions. Some of the major differences are the usage of cumulative 

                                              

52 For a broader literature review see Vijay Mahajan, New-Product Diffusion Models 
(Boston, Mass. [u.a.]: Kluwer Acad. Publ., 2000), Vijay Mahajan and Eitan Muller, 
"Innovation Diffusion and New Product Growth Models in Marketing," Journal of 
Marketing 43.4 (1979), Vijay Mahajan, Eitan Muller and Frank M. Bass, "New Prod-
uct Diffusion Models in Marketing:  A Review and Directions for Research," Journal 
of Marketing 54.1 (1990). 

53  Vijay Mahajan, Eitan Muller and Yoram Wind, New-Product Diffusion Models 
(2000): 4, Trichy V. Krishnan and Suman Ann Thomas, "International Diffusion of 
New Products," The Sage Handbook of International Marketing, eds. Masaaki Kotabe 
and Kristiaan Helsen (London: 2009).  

54 Edwin Mansfield, "Technical Change and the Rate of Imitation," Econometrica 29.4 
(1961); The first models have been developed by Louis A. Fourt and Joseph W. 
Woodlock, "Early Prediction of Market Success for New Grocery Products.," Journal 
of Marketing 26.2 (1960), Frank M. Bass, "A New Product Growth Model for Con-
sumer Durables," Management Science 15.1 (1969). 
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sales levels versus the sales growth rate and the functional expression of the 

diffusion curve.55 The logistic growth model and variations of it appear to 

be used the most. Exemplary, the logistic growth model based on cumula-

tive sales can be described by the following equation: 
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where Y(t) is the cumulative level of sales at a given point of time t, L  

measures the total market capacity, and the parameters a and b describe 

how quickly a product spreads into a market. Specifically, a shows how 

disperse the product life cycle is and thus reveals the product’s position in 

its life cycle, whereas b indicates how peaked the product life cycle is or 

what the change rate over time is. Large values of a are typical for products 

in the early phases of their product life cycles and large values of b are 

characteric for more peaked life cycles with higher speed of change. The 

values of the parameters, a and b, have to be estimated.56 

The above-mentioned models are the tools in the innovation diffusion lit-

erature and are used to discuss a great variety of empirical topics around 

both diffusion within markets and technologies and diffusion across mar-

kets and brands. Figure 2-7 illustrates the different research streams within 

these two areas. Since the topics are mentioned very briefly, Table 2-2 pro-

                                              

55 John F. Kros and Tony Polito, Linking Product Life Cycle and Forecasting in 
Operations Management through Innovation Diffusion Models (conference proceed-
ings for the Academy of Production & Operations Management, 18th Meeting of the 
Allied Academies, New Orleans, 2004), 2. For comparison of different innovation dif-
fusion models see Peg Young, "Technological Growth Curves: A Competition of 
Forecasting Models," Technological Forecasting and Social Change 44.4 (1993), Paul 
A. Geroski, "Models of Technology Diffusion," Research Policy 29.4-5 (2000). 

56  Mahajan, Muller and Wind, New-Product Diffusion Models: 101, Kros and Polito, 
Linking Product Life Cycle and Forecasting in Operations Management through Inno-
vation Diffusion Models, 2. 
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vides an overview of the most important contributions in each area to serve 

as a reference.  

When the focus is laid on diffusion within a single market and technology, 

four major questions arise. The first one analyzes the role of social net-

works or the so called word-of-mouth effect through which influentials and 

experts drive the spread of innovation. This research stream investigates the 

behavioural mechanisms that cause products to diffuse and offers less paral-

lels to the current study. 

The second question deals with the direct and indirect network external-

ities and assesses how they impact diffusion. Thereby, the direct network 

effects cause the utility of an adopter to increase with the size of the net-

work. In global terms, the mobile user experiences higher utility from ac-

cessibility and communication with growing number of mobile subscribers 

in his home country as well as worldwide. The subscriber of a particular 

mobile network benefits from the growing subscriber community of his op-

erator due to the larger share of onnet calls and decreasing cost. The indi-

rect network effects broaden the perspective by taking related products into 

consideration, i.e., the diffusion of the product depends on the success of 

the complementary product. For example, data contracts are spreading 

widely with the increasing use of smart phones. In this thesis the direct ef-

fects, both in global terms as well as on the level of the individual mobile 

operators, will be tested to determine their contribution to growth. 

The third research question intends to determine the exact shape of the clas-

sic s-curved product life cycle with its turning points: takeoff occurring 

during the introduction and saddle occurring during early growth. This re-

search stream focuses on more technical aspects of diffusion and therefore 

fewer insights can be extracted from it to explain growth. It could be used 

in research settings that aim to derive growth trajectories. 

The objective of the fourth question is to understand how the shift to the 

next technology generation influences the diffusion speed. A paradox has 
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been observed in the literature. The diffusion accelerates across sequential 

technological generations, while the overall diffusion rate keeps constant. 

Recent findings have resolved the contradiction suggesting that the accel-

eration in time to takeoff is owed to the passage of time and not genera-

tional shift.57 The generation shifts in the mobile telecommunication ser-

vices occur on the technological level and are perceived as continuous im-

provement and addition of features to the same basis product rather than 

different product generations that come to replace the predecessor. There-

fore, this research stream is of limited usability for the current study. 

Since new products and services spread at some point of time into other 

markets, several other topics gain in importance: cross-country influences, 

growth differences across countries, the relationship between competition 

and growth.58 There is an interaction between the diffusion processes in 

different countries called entry time lead-lag effects. They are the result of 

two influence mechanisms: communication between adopters from one 

country and potential adopters from other countries and the acceptance in 

one country as a risk reducing signal. This research stream covers the be-

havioural perspective and offers fewer parallels to the current study.  

The research on the differences among countries will be the main source 

of references. It explores the differences between the diffusion processes in 

different countries due to macroeconomic differences (demographic, cul-

tural, and economic), market related differences (competition, regulation) 

and strategy related differences (marketing mix, entry time lag).  

The literature on the relationship between competition and diffusion also 

provides ideas for the growth factors belonging to the dimension of compe-

                                              

57  See for example Stefan Stremersch, Eitan Muller and Renana Peres, "Does New Prod-
uct Growth Accelerate across Technology Generations?," Marketing Letters 21.2 
(2010): 113. 

58  For a detailed description of the different research areas see Renana Peres, Eitan 
Muller and Vijay Mahajan, "Innovation Diffusion and New Product Growth Models: 
A Critical Review and Research Directions," International Journal of Research in 
Marketing 27.2 (2010). 



 

 45

tition. Competitive entries accelerate growth due to increased information 

flow (within-brand and cross-brand communication), marketing pressure, 

network externalities in case of compatible products and signals of the qual-

ity and long-term potential of the product. The literature explores the fac-

tors for adoption on category level as well as brand level. The current study 

will adopt the granular perspective by analyzing growth on company level. 

Figure 2-7: Research streams in technology diffusion 
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Table 2-2: Literature review on innovation diffusion 

 Authors (exemplary) 

1a Delre et al. (2010); Iyengar, Van den Bulte and Valente (2010); Goldenberg et al. (2009); 

Rahmandad and Sterman (2008); Libai and Peres (2009); Bulte and Wuyts (2007); Kumar, 

Petersen and Leone (2007); Goldenberg, Garber, et al. (2004); Goldenberg, Libai and Muller 

(2001a); Goldenberg, Libai and Muller (2001b); Parker and Gatignon (1994); Chatterjee and 

Eliasberg (1990) 

1b Indirect network effects – Binken and Stremersch (2009); Tellis, Yin and Niraj (2009); Nair, 

Chintagunta and Dubé (2004) 

Direct network effects – Van den Bulte and Stremersch (2004) 

1c Takeoff – Foster, Golder and Tellis (2004); Golder and Tellis (2004); Tellis, Stremersch and 

Yin (2003); Golder and Tellis (1997) 

Saddle – Vakratsas and Kolsarici (2008); Van den Bulte and Joshi (2007); Muller and Yogev 

(2006); Golder and Tellis (2004); Goldenberg, Libai and Muller (2002); Mahajan and Muller 

(1998) 

1d Stable growth parameters – Kim, Chang and Shocker (2000); Mahajan and Muller (1996); 

Bayus (1994); Norton and Bass (1987) 

Accelerated growth – Van den Bulte and Stremersch (2004); Van den Bulte (2000); Kohli, 

Lehmann and Pae (1999) 

Recent findings – Stremersch, Muller and Peres (2010) 

2a van Everdingen, Aghina and Fok (2009); Kumar and Krishnan (2002); Desiraju, Nair and 

Chintagunta (2004); Elberse and Eliashberg (2003); Dekimpe, Parker and Sarvary (2000a); 

Dekimpe, Parker and Sarvary (2000b); Takada and Jain (1991); Putsis Jr et al (1997); Ga-

nesh and Kumar (1996)  

2b Dwyer, Mesak and Hsu (2005); Desiraju, Nair and Chintagunta (2004); Stremersch and Tel-

lis (2004); Van den Bulte and Stremersch (2004); Tellis, Stremersch and Yin (2003); Taluk-

dar, Sudhir and Ainslie (2002); Dekimpe, Parker and Sarvary (1998); Ganesh (1998); Putsis 

Jr et al (1997); Helsen, Jedidi and DeSarbo (1993); Takada and Jain (1991) 

2c Kauffman and Techatassanasoontorn (2005); Van den Bulte and Stremersch (2004); Kim, 

Chang and Shocker (2000); Dekimpe, Parker and Sarvary (1998); Hahn, Park, Krishnamurti 

and Zoltners (1994); Mahajan, Sharma and Buzzell (1993) 

Source: Own illustration 
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2.2.5 Research on Diffusion of Telecommunication Services 

The introduction to the general literature on technology diffusion helps to 

understand the underlying principles. Now, starting from this basis the fo-

cus will be narrowed on the specific literature about diffusion of telecom-

munication services and the differences will be highlighted. 

The general literature on diffusion stands out due to its multifaceted charac-

ter: it uses descriptive, normative, behavioral, managerial and analytical 

models and frameworks. Especially concepts from the behavioral theory are 

central, when it comes to the effect of word-of mouth and agent-based 

modeling of networks. The behavioural aspects are not present in the litera-

ture specific for the telecommunications industry. First, the utility of the 

service is easily communicated given its well-known predecessor, the fixed 

line, and therefore its dispersion does not depend that much on the commu-

nication. Second, the telecommunication services adopted early on a mas-

sive character and in some countries have already started converting into 

commodities. In terms of structure, similarly to the general literature on dif-

fusion, the focus is laid either on a single market and technology or on 

cross-country effects. 

The research on mobile diffusion within markets and technologies pur-

sues the following objectives: 

 Forecast the diffusion of wireless communications, specifically mar-

ket potential, i.e., the penetration level at saturation and diffusion 

speed 

 Gain insights on how country characteristics affect country-level dif-

fusion patterns (macroeconomic factors, regulation, competition, in-

dustry factors) 

 Examine the pattern of diffusion of mobile telephony 

 Select and adapt appropriate models and estimate their parameters to 

reflect the diffusion process 
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 Evaluate how the cellular diffusion affects the fixed-line subscrip-

tions (fixed mobile substitution) 

 Compare the diffusion speed of subsequent technology generations 

and identify key factors causal for the differences (generational ef-

fects, e.g., transition from 1G to 2G) 

The research on mobile diffusion across markets and brands focuses on 

two main goals: 

 Examine how countries influence each other in their diffusion pa-

rameters (e.g., effect of lead country on late adopters) 

 Detect differences across countries in the dates and rates of adoption 

as well as penetration levels at saturation 

Table 2-3 contains an overview of the different research streams with some 

selected papers. Most of the papers discuss the diffusion of mobile tele-

communication services, few of them concern other telecommunication 

services, e.g., wireline or data services, but follow a similar methodology. It 

is also necessary to note that the research area dedicated to forecasting is 

not clearly separable from others. For instance, the papers on diffusion fac-

tors also apply a diffusion model and most often provide a forecast as one 

finding.  

The research on cellular diffusion intends to help companies pursuing inter-

national expansion strategies by enabling them to better grasp the determi-

nants of market potential and diffusion speed across different countries. In 

its core it is an industry research though, i.e., analyzes the development of 

the industry as a whole without taking into account its constituents. This is 

a research gap that the current study aims to fill by analyzing the effect of 

different factors on single companies in Europe. The study follows a differ-

ent approach but benefits from the empirical literature on mobile telecom-

munication services, especially when it comes to definition of factors, 

xxxxxxxxxx 
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Table 2-3: Literature review on innovation diffusion in the telecommunication services in-

dustry 

Research cluster Research stream Authors (exemplary) 

1. Forecasting Gamboa and Otero (2009); Frank 

(2004)  

2. Diffusion factors Dewenter and Kruse (2011); Ding, 

Haynes and Li (2010); Lam and 

Shiu (2010); Hwang, Cho and Long 

(2009); Chu et al. (2009); Rouvinen 

(2006); Jang, Dai and Sung (2005); 

Kauffman and Techatassanasoon-

torn (2005); Sundqvist, Frank and 

Puumalainen (2005); Frank (2004); 

Talukdar and Ainslie (2002); Gru-

ber (2001); Gruber and Verboven 

(2001a); Gruber and Verboven 

(2001b); Dekimpe, Parker and Sar-

vary (1998) 

3. Diffusion patterns Banerjee and Ros (2004) 

4. Diffusion models Geroski (2010); Islam, Fiebig and 

Meade (2002); Talukdar and Ainslie 

(2002) 

5. Fixed mobile substi-

tution 

Vogelsang (2010); Hwang, Cho and 

Long (2009); Waverman, Meschi 

and Fuss (2005); Barros and Cadi-

ma (2001)  

I. Diffusion within 

markets and 

technologies 

6. Technology genera-

tions 

Liikanen, Stoneman and Toivanen 

(2004) 

1. Cross-country in-

fluences 

Beise (2004) II. Diffusion across 

markets and 

brands 
2. Differences across 

countries 

Rouvinen (2006); Sundqvist, Frank 

and Puumalainen (2005); Talukdar 

and Ainslie (2002); Antonelli 

(1986) 

Source: Own illustration 
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variables selection, hypotheses and interpretation of empirical results. 

Table 2-4 lists a selection of 31 empirical studies with their sample size, 

geographical coverage and sampling period. The samples contain on aver-

age around 50-60 countries, not considering the 8 studies focusing on a sin-

gle country. The samples are typically constructed using time series data 

and include on average 11 years. The range reaches from 1 to 24 years. 

When evaluating the length of the time frame, one should bear in mind that 

the industry is young and that data before the 1990s are scarce. Most of the 

cross-country analyses are based either on a sample consisting of EU coun-

tries or OECD countries or on a mixed international sample, whereby the 

sampling procedure does not appear very systematic in most of the studies, 

but is subject to data availability. The current study aims to apply a more 

rigid approach for sample selection, which will be described in section 

4.1.1.1. 

2.2.6 Derivation of Growth Factors 

The growth of mobile operators is subject to the macroeconomic environ-

ment in a specific country, since it shapes the customers’ usage. Being part 

of a recently liberalized industry with a strong incumbent and a few players, 

the regulatory framework together with the competition factors is essential 

for the operators’ development. Growth depends also on industry specific 

factors, e.g., how penetrated is the market, what is the price level for mobile 

telecommunication services, etc. Growth may also vary depending on the 

year of observation, which is labeled as time factor, since it is neither coun-

try nor industry nor company specific. Within the macroeconomic and in-

dustry context companies opt for a strategy and choose according to it their 

actions, e.g., regarding pricing, communication, tariff structure, network 

coverage, etc. These actions can be empirically captured by company spe-

cific variables. 
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Table 2-4: Empirical studies in the mobile telecommunications industry 

Author(s) Year No. of 

countries 

Geography Period 

Biancini 2011 1 India 1994-2004 

Dewenter and Kruse 2011 84 international 1980-2003 

Ding, Haynes and Li 2010 1 China 1989-2004 

Grzybowski and Karamti 2010 2 France, Germany 1998–2002 

Chu, Wu, Kao and Yen 2009 1 Taiwan 1989–2007 

Hwang, Cho and Long 2009 1 Vietnam 1995–2006 

Samoilenko 2008 23 Europe (transitio-

nal economies) 

1993-2002 

Shin 2008 190 International 2004-2005 

Chen 2005 1 China 1999-2005 

Doganoglu and Grzybowski 2007 1 Germany 1998-2003 

McCloughan and Lyons 2006 14 International 1999-2004 

Rouvinen 2006 165 International 1993-2000 

Grzybowski 2005 15 EU 1998-2002 

Jang, Dai and Sung 2005 30 OECD, Taiwan 1980-2001 

Kauffman, Techatassanasoontorn 2005 46 International 1992-1999 

Sundqvist, Frank and Puumalainen 2005 25 International 1981-2000 

Frank 2004 1 Finland 1981-1998 

Liikanen, Stoneman and Toivanen 2004 80 International 1991-1998 

Hamilton 2003 23 Africa 1985–1997 

Islam, Fiebig and Meade 2002 16 Europe 1992-1999 

Talukdar, Sudhir and Ainslie 2002 31 International 1981-1997 

Barros and Cadima 2001 1 Portugal 1981-1998 

Gruber 2001 10 CEE 1990-1997 

Gruber and Verboven 2001 140 International 1981-1997 

Gruber and Verboven 2001 15 EU 1984-1997 

Gutierrez and Berg 2000 19 Latin American 

and Caribbean 

countries 

1985-1995 

Ahn and Lee 1999 64 International 1997 

Madden and Savage 1999 74 International 1991-1995 

Dekimpe, Parker and Sarvary 1998 184 International 1979–1992 

Cuilenburg and Slaa 1995 24 OECD 1989-1992 

Antonelli 1986 31 International 1966-1978 

Source: Own illustration 
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The growth factors are illustrated in Figure 2-8 in the form of six clusters: 

macroeconomic factors, regulatory factors, competition factors, industry 

specific factors, time factor and company specific factors. The macroecono-

mic factors and the industry specific factors were found to be included very 

frequently in the research on corporate growth.  

The review of the research topics in the literature on the telecommunication 

services industry revealed that there are separate research streams devoted 

to regulation and competition. These research areas account for the specif-

ics of an industry that used to be a state-owned monopoly for a long time, 

has been a subject of extensive regulation to promote competition in newly-

liberalized markets and still keeps posing challenges for attackers to obtain 

and grow a stable competitive positioning in the presence of a strong in-

cumbent. Therefore, regulatory factors and competition factors have to be 

included in the framework for corporate growth in the industry for mobile 

telecommunication services.  

The time factor indicates the year of observation and reveals whether 

growth differs depending on the time period and the passage of time. It is a 

common variable, which is used in most of the empirical research, no mat-

ter what industries or functional topics are concerned.  

The company specific factors have been introduced in general terms from 

the review of the general literature on corporate growth in section 2.1. In 

chapter 3.1.3, where the explanatory variables are derived, these generic 

growth factors will be concretized with suitable variables for the context of 

the mobile telecommunications industry.  

In the following four sections the macroeconomic, regulatory, competition 

and industry specific factors are discussed. The company specific factors 

cannot be found in the literature on diffusion of telecommunication ser-

vices, since they lie out of the scope of industrial research. The remaining 

five factors though have been investigated; a fact that once again empha-

xxxxx 
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Figure 2-8: Size and growth factors 
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sizes their importance. Four of them, namely the macroeconomic, regula-

tory, competition and industry specific factors, need further concretization 

in the specific industrial context, which will occur in this chapter. 

During a review of the literature on telecommunication services with a par-

ticular focus on mobile telecommunication services 33 empirical studies 

were identified. Most of these studies, as shown in Table 2-5, analyze the 

parameters affecting the diffusion of mobile services: mobile penetration, 

mobile subscribers, diffusion speed, etc. Other endogenous variables such 

as revenues, investment, innovation, performance and profitability indicate 

the size or the development of the telecommunication sector. Most of them 

do not exactly match the endogenous variables used in the current thesis but 

are influenced by similar factors in a similar way. For example, a factor that 

is proven to be beneficial for the mobile penetration is very likely to be fa-

vourable for size and growth as well. This assumption allows transferring 

xxx 
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Table 2-5: Endogenous variables in empirical studies 

Endogenous variable No. of studies 

mobile penetration 15 

fixed penetration 4 

mobile penetration growth 3 

mobile penetration, mobile penetration growth 1 

mobile subscribers 1 

log difference of mobile telephony users 1 

diffusion speed of mobile telecommunication services 1 

diffusion lag of mobile telecommunication services 1 

MVNO penetration 1 

rate of adopting modems 1 

investment in real prices 1 

performance in terms of process innovation and product innovation 1 

total telecom services revenue 1 

ROA 1 

Total 33 

Source: Own illustration 

results regarding the direction of empirical relationships from the research 

on diffusion to the research on growth. 

The explanatory variables used in these studies were grouped into catego-

ries and these categories were assigned to the four factor clusters: macro-

economic, regulatory, competition and industry specific factors. An over-

view of the groups, the included variables and the number of studies where 

the specific variable occurs is presented for each factor. This bottom-up ap-

proach helps to identify the variables which should be included in the cur-

rent analysis. An overview for each of the selected explanatory variables 

shows their effect on the endogenous variable in each study (insignificant, 

positive, negative or changing depending on the subsample).  

2.2.6.1 Macroeconomic Factors 

The macroeconomic factors found in the empirical studies on telecommuni-

cation services can be classified in six groups: factors reflecting the coun-
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try’s wealth and size, social factors, the citizens’ capability, political system 

and economic activity. These groups and the variables classified in them are 

presented in table 2-6. European countries differ mostly in their wealth and 

size characteristics. These are also the factors that are included in most of 

the studies. GDP per capita and population are suitable indicators for in-

come and respectively size.  

The variables reflecting the social characteristics are of minor importance 

for the current analysis. Some of the social factors are less relevant, since 

they add small nuances to the country’s description, e.g., ethnicities, gender 

structure. Others are in general relevant for the research question, but rela-

tively homogenous in Europe, e.g., urbanization, age structure, population 

density.  

The capability level and the political system are necessary input factors in 

studies on developing countries. In the European countries these indicators 

have largely converged. The economic activity is still a differentiating fac-

tor in Europe. Some aspects like trade volume and foreign direct investment 

are less related to the growth of the national mobile telecommunication sec-

tor, others like labor cost and strength of the private sector are captured by 

industry specific factors like price level and liberalization.  

After having chosen the GDP per capita and the population as the most re-

levant macroeconomic factors, their effect on the endogenous variable will 

be explored and will be of help for the formulation of the hypotheses. Table 

2-7 shows the results for GDP per capita. Wealthier countries have an ad-

vantage to launch the technology earlier than less prosperous countries.59 

Upon introduction, higher standards of living usually accelerate the adop-

tion. Since residents of countries with higher income levels are more likely 

xxxxxxxxxxxx xxxxxx 

                                              

59  Robert J. Kauffman and Angsana A. Techatassanasoontorn, "International Diffusion 
of Digital Mobile Technology: A Coupled-Hazard State-Based Approach," Informa-
tion Technology and Management 6.2 (2005): 263. 
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Table 2-6: Macroeconomic variables 

Category Variable No. of 

studies 

wealth GDP per capita 21 

 Gini index 1 

size GDP 7 

 population 4 

 state area 3 

 Average annual population growth rate 1 

 number of residents in the largest city 1 

social population density 8 

 urbanization level 5 

 number of ethnicities 2 

 age-dependency ratio 2 

 share of population aged 15–24 (youth ratio) 1 

 proportion of over 65-year olds 1 

 crude death rate 1 

 urban or rural markets (dummy) 1 

 number of major population centres 1 

 value added in agriculture per GDP 1 

 women in labour force (%) 1 

 rate of population in scheduled castes or tribes 1 

capability literacy rate 3 

 scientific and technical manpower at work 1 

political system liberalization 2 

 government type (democracy index) 1 

 democracy 1 

 communism 1 

 indicator of transition of the country to market econo-

mies 

1 

 government operations (economic freedom) 1 

 economic freedom 1 

 index of political freedom  1 

 rule of law 1 

 corruption of the political system 1 

 risk of expropriation 1 

 security of contract 1 

 discriminatory taxes (economic freedom) 1 

 bureaucratic quality  1 

economic activity trade (sum of exports and imports per GDP) 4 

 10-year government bond yield 2 

 hourly labour compensation costs in industry PPP 2 
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Category Variable No. of 

studies 

 labour cost 1 

 value per worker to book value of U.S. foreign direct 

investment 

1 

 cost of credit: bonds (%) 1 

 credit provided to the private sector per GDP 1 

 share of foreign direct investment divided by total fixed 

investment 

1 

 share of state-owned enterprise in total industrial output 1 

Total  96 

Source: Own illustration 

to subscribe to the mobile telephone network, a positive correlation between 

GDP per capita and the mobile services penetration rate of these countries 

is expected in almost all studies.60 The majority of the studies deliver em-

pirical evidence supporting the hypothesis that countries with higher GDP 

per capita experience a higher demand for mobile telecommunication ser-

vices. One possible reasoning for a seemingly negative impact of GDP per 

capita might be that population numbers as one component of the ratio GDP 

per capita are also included in the variables population and population den-

sity that have a strong positive effect on diffusion.61 

The size of the population is used as a proxy for the market size.62 The re-

sults for the tested empirical relationships with population size as explana-

tory variable are presented in table 2-8. Population size is expected to have 

a positive effect, since a bigger number of country’s residents generally re-

xxxx xxxxxxxx 

                                              

60 Show-Ling Jang, Shau-Chi Dai and Simona Sung, "The Pattern and Externality Effect 
of Diffusion of Mobile Telecommunications: The Case of the OECD and Taiwan," In-
formation Economics and Policy 17.2 (2005): 144.  

61 Ralf Dewenter and Jörn Kruse, "Calling Party Pays or Receiving Party Pays? The 
Diffusion of Mobile Telephony with Endogenous Regulation," Information Econo-
mics and Policy 23.1 (2011): 115. 

62 Petri Rouvinen, "Diffusion of Digital Mobile Telephony: Are Developing Countries 
Different?," Telecommunications Policy 30.1 (2006): 49. 
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Table 2-7: Effect of GDP per capita 

Author(s) Year Endogenous variable 0 + − +/− 

Antonelli 1986 diffusion lag63     

Cuilenburg and Slaa 1995 performance (process innovation 

and product innovation) 

    

Dekimpe, Parker and 

Sarvary 

1998 mobile penetration, mobile pene-

tration growth 

    

Ahn and Lee 1999 mobile penetration     

Gutierrez and Berg 2000 fixed penetration      

Barros and Cadima 2001 fixed penetration     

Gruber 2001 mobile penetration     

Gruber and Verboven 2001 mobile penetration     

Talukdar, Sudhir and 

Ainslie 

2002 mobile penetration     

Hamilton 2003 mobile penetration     

Liikanen, Stoneman and 

Toivanen 

2004 fixed penetration     

Chen 2005 mobile penetration     

Grzybowski 2005 mobile penetration     

Jang et al. 2005 mobile penetration     

Jang, Dai and Sung 2005 mobile penetration     

Kauffman and Techa-

tassanasoontorn 

2005 mobile penetration growth    64 

McCloughan and Lyons 2006 ARPU     

Rouvinen 2006 log difference of mobile teleph-

ony users 

    

Samoilenko 2008 total telecom services revenue65     66 

Ding, Haynes and Li 2010 mobile penetration     

Dewenter and Kruse 2011 mobile penetration     

Total   6 9 4 2 

Source: Own illustration 

                                              

63 Number of years from when the innovation is first adopted to when it reaches 10% 
penetration. The interpretation is opposite to diffusion speed, i.e. the more years pass 
until 10% penetration is achieved, the slower is the diffusion speed. Thus, a negative 
sign of diffusion lag has to be translated into a positive sign for diffusion speed or mo-
bile penetration. 

64 Due to life cycle stage: positive in the introduction phase, insignificant in the early 
phase. 

65  Data envelopment analysis with four output variables total telecom services revenue 
(per telecom worker, per worker, as % of GDP, per capita). 

66  Depending on the time period: negative in 1994, positive in 1997-2000. 
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presents higher demand.67 Rouvinen finds out that market size as measured 

by the total population and the population in the largest city has a positive 

effect on diffusion of mobile telephony in both developed and developing 

countries, the effect being stronger for developing countries.68 In some 

studies though, the impact is shown to be negative. A possible explanation 

is that countries with large population might build their network in densely 

populated regions first, in order to keep network expansion cost low and 

subscriptions fees affordable. This was the case with the two Chinese mo-

bile operators, which rolled out their network in the developed coastal areas 

before expanding in the backward provinces.69 

Table 2-8: Effect of population 

Author(s) Year Endogenous variable 0 + − +/− 

Cuilenburg and Slaa 1995 performance (process innovation 

and product innovation) 

    

Chen 2005 mobile penetration     

Rouvinen 2006 log difference of mobile telepho-

ny users 

    

Dewenter and Kruse 2011 mobile penetration     

Total   0 1 4 0 

Source: Own illustration 

2.2.6.2 Regulatory Factors 

The regulatory factors in the empirical literature can be grouped in factors 

reflecting the structure of the sector: liberalized vs. state-owned, the policy 

of granting mobile phone licenses, the price regulation, the regulatory 

framework, and other factors such as standardization policy, policy continu-

                                              

67 Dewenter and Kruse, "Calling Party Pays or Receiving Party Pays? The Diffusion of 
Mobile Telephony with Endogenous Regulation," 111. 

68 Rouvinen, "Diffusion of Digital Mobile Telephony: Are Developing Countries Differ-
ent?," 56 et seq. 

69 Yonghong Chen, "Market Structure and Performance in Cellular Telephony – the Ex-
perience of China Compared to Other Countries," 2005, 41. 
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ity, restrictions regarding the ownership of a prepaid card. These groups and 

the variables allocated to them are presented in table 2-9.  

The European countries represent a relatively homogenous group, because 

most of them obey common regulation as members of the EU. Issues re-

garding licensing, price control and the installation of regulatory bodies are 

the subject of central decisions on EU level.  

The European countries differ though in their development stage, since 

some of them were liberalized a lot earlier than others and could mature un-

der free market conditions. For instance, Finland and Sweden were the first 

European markets to be liberalized in 1997; Macedonia, Albania and Bela-

rus were the last in 2007. Therefore, the most important differentiating fac-

tor is whether the market was deregulated and how long the market has 

been open to private competition.  

Table 2-9: Regulatory variables 

Source: Own illustration 

Category Variable No. of 

studies 

liberalization deregulation/market competition (dummy) 1 

 private ownership share of the dominant operator 1 

 liberalization of fixed telephony market (dummy) 1 

licensing number of mobile phone licenses 1 

 national licensing policy (dummy) 1 

 regional licensing policy (dummy) 1 

 geographically split licenses 1 

price price control of the regulator (dummy) 1 

regulatory framework existence of regulatory framework for telecommu-

nications (dummy) 

1 

 existence of separate regulatory agency (dummy) 1 

other standardization policy 1 

 policy change (dummy) 1 

 pre-paid access restriction (dummy) 1 

Total  13 
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The effect of liberalization was positive in the three analyses, as shown in 

table 2-10. This is owed to two mechanisms. First, deregulation leads to the 

introduction of market competition, this way sets prices under pressure and 

facilitates mobile diffusion.70 Second, privately owned enterprises have 

more incentive than public enterprises to bring innovations to the market 

and operate efficiently, which facilitates on the one hand price reductions 

and on the other hand innovation – both beneficial for the spread of a new 

technology.71  

Even the liberalization of the closely related sector of fixed-line telephony 

has a positive impact on the demand for mobile telephony. Liberalization 

boosts competition and causes spending on the fixed-line services to drop, 

which may induce consumers to buy mobile phones as an additional ser-

vice. In the analysis of Grzybowsky countries that liberalized their mainline 

industry earlier are characterized by lower prices for mobile services and 

higher subscription levels.72
 

Table 2-10: Effect of liberalization/deregulation 

Author(s) Year Endogenous variable 0 + − +/− 

Madden and Savage 1999 innovation73     

Grzybowski 2005 mobile penetration     

Chu, Wu, Kao and Yen 2009 mobile penetration growth     

Total   0 3 0 0 

Source: Own illustration 

                                              

70 Wen-Lin Chu, Feng-Shang Wu, Kai-Sheng Kao and David C. Yen, "Diffusion of 
Mobile Telephony: An Empirical Study in Taiwan," Telecommunications Policy 33.9 
(2009): 516. 

71 Gary G. Madden and Scott J. Savage, "Telecommunications Productivity, Catch-up 
and Innovation," Telecommunications Policy 23 (1999): 79. 

72  Lukasz Grzybowski, "Regulation of Mobile Telephony across the European Union: 
An Empirical Analysis," Journal of Regulatory Economics 28.1 (2005): 60. 

73  Innovation is defined as shifts in the frontier technology. 
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2.2.6.3 Competition Factors 

The competition factors used in the literature on telecommunication ser-

vices are presented in table 2-11. They differ from each other in the way 

they are defined. Those with the least level of detail signal as a dummy the 

availability of competition between different technologies or among com-

panies applying the same technology. Other competition variables give 

some information on the intensity of competition by assigning a rank to the 

different states of competition. The third group of competition variables re-

flects the number of competitors. All of the above mentioned factors do not 

give information on the distribution of market power. Indices such as the 

Herfindahl-Hirschman-Index or market segmentation index address this is-

sue and measure the market concentration. Other indicators focus on the 

market share of the dominant player(s) instead of integrating all players in a 

measure. Some other more rarely used variables lean on the definition of 

market power used by the regulatory body or its characteristics such as de-

gree of vertical integration.  

In the current analysis two measures of competition intensity will be used, 

in order to achieve the highest information content: HHI and number of 

players. HHI accounts for both number and size distribution of firms, but 

HHI is still in the first place a measure of concentration, therefore the num-

ber of competitors is a necessary complement.74  

Table 2-12 presents the direction of the relationships with HHI as explana-

tory variable. The empirical results suggest that competition, as reflected by 

the HHI measure of concentration, can increase the diffusion speed. If mo-

bile operators have to compete hard in order to retain the existing subscrib-

                                              

74  Rhoades deduces a positive effect of HHI and a negative effect of the number of firms 
on ROA, Stephen A. Rhoades, "Market Share Inequality, the HHI, and Other 
Measures of the Firm-Composition of a Market," Review of Industrial Organization 
10.6 (1995). 
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ers and acquire new ones, they are more likely to enhance the quality of 

service and make it more affordable than in a concentrated environment. 

Table 2-11: Competition variables  

Category Variable No. of 

studies 

dummy availability of competition (dummy) 2 

 availability of analogue competition (dummy) 1 

 availability of digital competition (dummy) 1 

 availability of more competing analogue systems (dummy) 1 

 availability of more competing digital systems (dummy) 1 

 digital mobile telephony has two or more competing opera-

tors 

1 

 dummy if 2/3/4/5 mobile MNOs are active 1 

 simultaneous entry of GSM firms (dummy) 1 

 introduction of competition (third entrant) 1 

level based level of competition (from 0 to 2) 1 

 level of competition (from 0 to 6) 1 

number based number of competitors 3 

 number of analogue phone operators 1 

 number of digital phone operators 1 

 digital mobile telephony has two or more competing opera-

tors 

1 

 number of new vendors in the market 1 

 number of competing systems 1 

 number of digital phone standards 1 

index HHI 4 

 HHI of three largest firms 1 

 market segmentation index 1 

share based market concentration (log of the dominant carrier's share of 

IMTS traffic) 

1 

 top MNO’s market share (of subscribers) 1 

market power cartel dummy 2 

 designation with significant market power in interconnection 

market (dummy) 

2 

 vertical integration 1 

Total  33 

Source: Own illustration 
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Table 2-12: Effect of HHI  

Author(s) Year Endogenous variable 0 + − +/− 

Liikanen, Stoneman and 

Toivanen75 

2004 mobile penetration    76

Chen 2005 mobile penetration     

McCloughan and Lyons 2006 ARPU     

Shin 2008 MVNO penetration     

Hwang, Cho and Long 2009 diffusion speed     

Total   2 1 2 1 

Source: Own illustration 

Table 2-13 shows the results from empirical testing with the number of 

competitors as explanatory variable. A large number of operators signals 

more severe competition and hence faster diffusion of mobile telecommuni-

cation services.77 From the three studies including as an input factor the 

number of operators, only the study conducted by Chu, Wu, Kao and Yen 

for the Taiwanese market could not prove the expected positive effect.78 

This is most probably due to the specific circumstances. Three mergers oc-

curred during 2001–2004 and two new operators entered the market in 

2006. Mergers do not necessarily slow down the diffusion, since the posi-

tive welfare effect due to economies of scale counteracts the negative effect 

of market power consolidation.79 The positive effect of the two market en-

tries in 2006 might have unfolded after the end of the study in 2007.xxxx 

                                              

75 HHI of the three largest firms. 
76 Positive for 1G, insignificant for 2G. 
77  Chu, Wu, Kao and Yen, "Diffusion of Mobile Telephony: An Empirical Study in 

Taiwan," 514. 
78 Chu, Wu, Kao and Yen, "Diffusion of Mobile Telephony: An Empirical Study in 

Taiwan," 516. 
79  Oz Shy, Industrial Organization (1995) 175. 
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Table 2-13: Effect of number of competitors  

Author(s) Year Endogenous variable 0 + − +/− 

Gruber 2001 mobile penetration     

Chu, Wu, Kao and Yen 2009 mobile penetration growth     

Biancini 2011 investment in real prices     

Total   0 3 1 0 

Source: Own illustration 

2.2.6.4 Industry Specific Factors 

The cluster of industry specific factors comprises variables describing the 

market size, penetration, price level, network effects, investment, latent 

demand, payment modes, technology, efficiency and other more rarely used 

characteristics of the telecommunications industry. All identified categories 

and corresponding variables are presented in table 2-14.  

The first three variable groups are the most relevant in the context of the 

current analysis, since the European countries differ mostly in size, penetra-

tion and price. The number of subscribers and the total revenues capture the 

market size, whereas the market penetration of wireless and mainline ser-

vices gives information about the market potential. The price is difficult to 

measure due to the great variety of tariffs changing over time. Therefore, 

researchers use proxies for the price level, e.g., prices for pre-defined types 

of calls (e.g., local calls, calls during peak time), prices for consumption of 

minutes (e.g., price for local mobile calls for a duration of 120 minutes in 

the peak time), monthly charge, average monthly bill size measured by 

ARPU, handset price, etc. 

The remaining variable groups are less relevant either for the research ques-

tion or for the selected sample. The network effects are a common topic, 

when the individual benefits more from a service with increasing subscriber 

base. Their influence is worth exploring especially in the introduction and 

growing phase of the product life cycle or for small mobile carriers whose 
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networks still do not cover the national territory and are not complemented 

by roaming agreements with larger operators.  

The variable group describing the investment in the industry is particularly 

relevant for research exploring profitability. Given reasonable network cov-

erage of the mobile operators, the investment is not a differentiating charac-

teristic for top-line growth.  

The latent demand in terms of waiting lists for a telephone connection in 

Eastern Europe could be satisfied with mobile telephony, since it was im-

mediately available, whereas the expansion of the fixed-line infrastructure 

took considerable time.80 The “waiting” customers boosted eventually both 

mobile and fixed penetration. The extent to which one of these services 

benefited more from the latent demand depended on the country’s circum-

stances, such as waiting time for fixed-line connection, network coverage, 

income level, share of income spent on telephony.  

The sample countries also do not significantly differ in their payment 

modes: network access via prepaid cards is not limited and calling party 

contracts are hardly used. Also the technology used is similar with negligi-

ble differences in the timing of switches to next generations. 

Table 2-14: Industry specific variables  

Category Variable No. of 

studies 

size fixed line subscribers 4 

 mobile subscribers 2 

 fixed line and mobile phone subscribers 1 

 digital users 1 

 telecommunications revenue per capita 1 

 telecommunications revenues/GDP 1 

 market size at introduction 1 

                                              

80 The state of the fixed-line infrastructure in the 1990s and the investments needed have 
been described by Gary Madden and Scott J. Savage, "CEE Telecommunications In-
vestment and Economic Growth," Information Economics and Policy 10.2 (1998). 
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Category Variable No. of 

studies 

 market size (log of telecommunications revenue for 1987 

in USD less the log of mean sample revenue) 

1 

 full-time telecommunication staff 1 

 international telecom outgoing traffic minutes per sub-

scriber 

1 

 data revenue 1 

penetration fixed penetration 11 

 mobile penetration 4 

 analogue penetration 3 

 digital penetration 2 

price price (ARPU/CPI) 3 

 price fixed 3 

 connection charge 2 

 call charge 1 

 market performance (ARPU) 1 

 digital mobile phone service prices 1 

 price level of investment (proxy for handset prices) 1 

 fixed user cost 1 

 price mobile 1 

 local call rate 1 

 real average residential fixed-line rental 1 

 monthly charge 1 

 monthly charge for 120 min of local mobile peak-time 1 

network effect lagged penetration 2 

 network effects 1 

investment investment cost per line 1 

 annual telecom investment per capita 1 

 annual telecom investment (% of GDP) 1 

 annual telecom investment per worker 1 

 annual telecom investment per telecom worker  

(% of total labour force) 

1 

latent demand waiting list for a fixed line connection 4 

 wait list on cellular phones 1 

 fraction (number of potential adopters as a constant frac-

tion of the population covered by the wireless network) 

1 

payment availability of prepaid cards 3 

 calling party pays-contract 3 

technology availability of digital technology (dummy) 3 

 introduction of a digital system (dummy) 1 

 introduction of digital system without a previously intro- 1 
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Category Variable No. of 

studies 

duced and co-existing analogue system 

 digital technology/technology innovation (dummy) 1 

 digitalization rate 1 

 number of mobile standards in use 1 

 number of analogue standards in use 1 

 digital mobile telephony has more than one/two network 

standard(s) 

1 

 number of digital standards in use 1 

 NMT 1 

 GSM 1 

 dummy for number portability 1 

 implementation of number portability in mobile networks 

(dummy) 

1 

efficiency telephone mainlines per employee 1 

other internet users 2 

 diffusion lag81 1 

 introductory lag 1 

 churn 1 

 telephone penetration on fax 1 

 TV penetration 1 

 PCs per capita 1 

 external contact (number of minutes of incoming and out-

going international phone calls) 

1 

Total  98 

Source: Own illustration 

The three variable groups of major relevance for the current empirical ana-

lysis: market size, prices and penetration impact mobile diffusion in a dif-

ferent way. The variable group labeled penetration includes fixed penetra-

tion and mobile penetration that have to be treated separately. The market 

size as measured by the number of subscribers or the revenues has a posi-

                                              

81  Number of years from when the innovation is first adopted to when it reaches 10% 
penetration. 
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tive effect on the mobile diffusion and innovation.82 Higher price of mobile 

services rather hinders the diffusion.83 The penetration with mobile tele-

communication services is the measurable outcome of the diffusion proc-

ess and has naturally a positive effect. The relationship between fixed pene-

tration and diffusion is not that straight forward. Empirical studies explor 

ing how the size of the fixed-line network impacts the diffusion of mobile 

services provide ambiguous results, as the overview in Table 2-15 suggests. 

The general literature expects mobile telephony to serve as a substitute for 

mainline telephony84, but it appears that depending on the geography and 

the stage in the product life cycle customers may perceive mobile telephony 

as an additional service complementing mainline services or as a substitute 

for fixed lines. Therefore, a differentiated approach is necessary to answer 

this question.  

Mobile telephony is generally viewed as complementary to mainline te-

lephony in developed countries, and considered to be a substitute in devel-

oping countries.85 The rationale behind this statement is that the cell teleph-

ony infrastructure is more cost-effective in underdeveloped and low-density 

regions, where there is no access to fixed telephony. In high-density areas 

where the average income is high and a significant share of the population 

already has access to fixed telephony, mobile telephones are more likely to 

play a complementary role. In these countries the decision to subscribe is 

less driven by the basic need for connectivity but by the steadily growing 

                                              

82 Cristiano Antonelli, "The International Diffusion of New Information Technologies," 
Research Policy 15.3 (1986): 146, Jan van Cuilenburg and Paul Slaa, "Competition 
and Innovation in Telecommunications: An Empirical Analysis of Innovative Tele-
communications in the Public Interest," Telecommunications Policy 19.8 (1995): 656, 
Madden and Savage, "Telecommunications Productivity, Catch-up and Innovation," 
78 et seq. 

83 Pedro Pita Barros and Nuno Cadima, The Impact of Mobile Phone Diffusion on the 
Fixed-Link Network, 20, Lukasz Grzybowski and Chiraz Karamti, "Competition in 
Mobile Telephony in France and Germany," The Manchester School 78.6 (2010): 718. 

84  Rouvinen proves substitution from fixed to mobile for a joint sample of developing 
and developed countries, Rouvinen, "Diffusion of Digital Mobile Telephony: Are 
Developing Countries Different?," 59 et seq. 

85 International Telecommunications Union (ITU), World Telecommunication Develop-
ment Report 1999. Mobile Cellular (Geneva: 1999), executive summary. 
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functionality such as mobility and portability, the potential for roaming, 

voice and text messaging, lower tariffs for some services, etc.  xxxx 

Table 2-15: Effect of fixed penetration/fixed subscribers  

Author(s) Year Endogenous variable 0 + − +/−

Ahn and Lee 1999 mobile penetration     

Barros and Cadima 2001 mobile penetration     

Gruber 2001 mobile penetration     

Gruber and Verboven 2001 mobile penetration     

Hamilton 2003 mobile penetration     

Frank 2004 mobile penetration     

Liikanen, Stoneman and 

Toivanen 

2004 mobile penetration     

Grzybowski 2005 mobile penetration     

Jang, Dai and Sung 2005 mobile penetration     

Kauffman and Techatas-

sanasoontorn 

2005 mobile penetration growth    86

Rouvinen 2006 log difference of mobile 

telephony users 

    

Chu, Wu, Kao and Yen 2009 mobile penetration growth     

Hwang, Cho and Long 2009 diffusion speed     

Ding, Haynes and Li 2010 mobile penetration     

Dewenter and Kruse 2011 mobile penetration     

Total   4 4 6 1 

Source: Own illustration 

There are some empirical results in support for this thesis. Ding provides 

some evidence for a substitution effect in China.87 Chu’s results for the Tai-

wanese market in the period 1989-2007 suggest substitutability of mobile 

and fixed-line telephony.88  

                                              

86 Due to life cycle stage: positive in the introduction phase, insignificant in the early 
phase. 

87 Lei Ding, Kingsley E. Haynes and Huaqun Li, "Modeling the Spatial Diffusion of 
Mobile Telecommunications in China," The Professional Geographer 62.2 (2010): 
259. 

88 Chu, Wu, Kao and Yen, "Diffusion of Mobile Telephony: An Empirical Study in 
Taiwan," 516. 
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There are as well some analyses contradicting these findings. Gruber finds 

out that mobile telecommunications appears to be a complement for fixed 

telecommunications in CEE and a substitute in Western Europe.89 Gebreab 

concludes that mobile and fixed-line services may be complements in Afri-

can countries.90 Hamilton also observes complementary effects using data 

for 23 African countries in the period 1985-1997.91 Okada and Hatta find 

high substitution effects for the Japanese market.92 Rodini’s household data 

for 2000-2001 indicate moderate substitutability for the US market which 

may increase over time due to continued price reductions and feature im-

provements of mobile telephony outpacing those of fixed services.93 Grzy-

bowski analyzes two developed countries France and Germany in the pe-

riod 1998-2002 and arrives at contradictory results: consumers seem to per-

ceive mobile telelecommunication as a substitute for mainline services in 

France and as a complement in Germany.94 

The thesis differentiating between developed and developing countries can-

not be verified for all samples. Some authors search for another causality 

and claim that the substitutability and complementarity are rather attributes 

for a particular stage of the industry development than stable country char-

acteristics. In the early stage of diffusion mobile telephony attracts mainly 

                                              

89 Harald Gruber, "Competition and Innovation: The Diffusion of Mobile Telecommuni-
cations in Central and Eastern Europe," Information Economics and Policy 13.1 
(2001): 31, Harald Gruber and Frank Verboven, "The Diffusion of Mobile Telecom-
munications Services in the European Union," European Economic Review 45.3 
(2001): 584. 

90 Frew Amare Gebreab, Getting Connected: Competition and Diffusion in African Mo-
bile Telecommunications Markets (World Bank Policy Research Working Paper 2863, 
2002), 24 et seq. 

91 Jacqueline Hamilton, "Are Main Lines and Mobile Phones Substitutes or Comple-
ments? Evidence from Africa," Telecommunications Policy 27.1-2 (2003): 125-129. 

92 Yosuke Okada and Keiko Hatta, "The Interdependent Telecommunications Demand 
and Efficient Price Structure," Journal of the Japanese and International Economies 
13.4 (1999): 329. 

93 Mark Rodini, Michael R. Ward and Glenn A. Woroch, "Going Mobile: 
Substitutability between Fixed and Mobile Access," Telecommunications Policy 27.5-
6 (2003): 475. 

94 Grzybowski and Karamti, "Competition in Mobile Telephony in France and 
Germany," 719. 
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business people and wealthy persons and is conceived as complementary 

service to fixed telephony. Once mobile usage becomes more widespread 

and tariffs comparable to fixed telecommunications, substitution effects 

may take over.95  

These findings support a country specific approach, since generalized sta-

tements do not prove to be true for all countries. Some authors even go be-

yond that country specific approach and analyze the household structure. 

Hodge explores the role of the relative differences in tariffs on the prefer-

ence for mobile services among South African households by calculating 

the mobile–fixed line switching and finds that low income households that 

cannot afford both mobile and fixed phones treat mobile telephony as a 

substitute for fixed line, while in wealthier households they appear to be 

complements.96 Thus, the income distribution determines whether the sub-

stitution or the complementary effect will prevail. Cuori conducts a house-

hold survey in Brazil and concludes that the complementary effect is pre-

dominant and that mobile services play a substitutive role in rural areas and 

a complementary role in urban areas.97   

The literature review on the relationship between mainline and mobile tele-

communication services reveals the existence of controversial empirical re-

sults and different interpretational approaches. The ongoing discussion in 

the research will help to interpret the results of this thesis. It suggests that 

the effect of the mainline penetration may differ from region to region and 

even from country to country. Hence, this factor might be difficult to inter-

pret in a sample. Also, its results for a set of endogenous variables might be 

hard to match in a holistic interpretation.  

                                              

95 Hamilton, "Are Main Lines and Mobile Phones Substitutes or Complements? 
Evidence from Africa," 130. 

96  James Hodge, "Tariff Structures and Access Substitution of Mobile Cellular for Fixed 
Line in South Africa," Telecommunications Policy 29.7 (2005): 502-03. 

97 Cristina L. Couri and Jorge S. Arbache, "Are Fixed and Cell Phones Substitutes or 
Compliments? The Case of Brazil," SSRN eLibrary  (2006): 10 et seq. 
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2.3 Summary of Insights from the Literature on Corporate Growth 

and Telecommunication Services Industry 

The meta-analysis for the strategic literature on corporate growth reveals 

that this research stream relies both on the environment-focused theories as 

well as the firm-focused theories. Especially, the firm-focused theories with 

their two central branches: the endogenous growth theory and organiza-

tional theory are a valuable source for the most widely used growth factors. 

These are then adapted to be utilized in the context of the mobile telecom-

munications industry. The high significance of the environment-focused 

theories suggests that macroeconomic and industry related growth factors 

have to be considered. The literature review on telecommunication services 

suggests to add regulatory and competition factors to the growth framework 

in order to reflect the specifics of the newly-liberalized industry.  

The research on the industry of telecommunication services helps to further 

concretize these growth factors. 33 empirical studies primarily exploring 

the diffusion of telecommunication services have been systemized. The va-

riables affecting diffusion have been collected and classified into the cate-

gories of macroeconomic, regulatory, competition and industry specific fac-

tors. Then, the most frequently used variables within each category have 

been identified to be used in the current study. Also, only variables that cap-

ture differences between the countries qualified. For example, European 

countries differ in wealth and size but hardly in their political systems in 

terms of regime types, economic freedom, etc. in the time frame of this the-

sis. So variables from the first two groups have to be considered, whereas 

variables from the third block will not add significant new information to 

the data set.  

From the category of the macroeconomic factors population and GDP per 

capita were identified as the most commonly used variables to reflect the 

wealth and size characteristics of a country. The number of years since lib-

eralization was found to be the most differentiating regulatory factor. The 
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competition factors can be best quantified using two variables: the index 

measuring concentration HHI and the number of players. The industry spe-

cific characteristics will be best captured by variables describing the market 

size, price level and the market penetration with mobile and mainline tele-

communication services. For the above cited variables the observed direc-

tions of the relationships have also been gathered and disclosed to support 

the hypothesis building and interpretation of results. In order to complete 

the set of growth factors, the observation year has to be added under the la-

bel time factor.  

Figure 2-9 summarizes the main findings from this chapter to be carried 

over in the empirical part. It lists the identified growth factors and shows 

which research streams they are sourced from, which variables from the lit-

erature were found to be particularly useful in order to operationalize these 

growth factors and what effect on the endogenous variable was observed in 

the majority of empirical studies on mobile telecommunication services. 

This figure forms the basis to derive the variables that will be included in 

the research model. The observed directions of the relationships and the ra-

tionale found in the empirical literature on mobile telecommunication ser-

vices provide arguments that will help to formulate the hypotheses. 

In the course of this theoretical chapter, the approaches followed in both 

relevant research areas: corporate growth and telecommunication services 

have been critically assessed. The following four research gaps have been 

identified. First, the literature on corporate growth lacks a holistic view on 

growth. The studies concentrate on a couple of growth factors instead of 

covering different dimensions and analyzing their relative importance. 

Second, very few authors examine the relative importance of the different 

types of strategic factors influencing corporate growth, namely environ-

ment-focused factors and firm-focused factors. Those who address this 

question come to contradictory results.  
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Figure 2-9: Summary of findings from literature reviews 
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Source: Own illustration 

Third, the literature on the telecommunication services industry deals pre-

dominantly with the development of the industry as a whole. Most of the 

research does not lay explicitly the focus on companies, neither in the re-

search setup nor in the interpretation and derivation of managerial recom-

mendations. If companies are used at all, it is mostly done with the purpose 

of collecting data points that are then aggregated to a more abstract industry 

view. Moreover, neither the literature on growth in the area of mobile tele-

communication services nor in other industries with similar dynamics, e.g., 

other utility industries, reflects the specific industry structure characterized 

by the existence of two very different types of companies: incumbents and 

attackers. 

Fourth, most of the studies in the area of telecommunication services lack a 

systematic sampling procedure. Some analyses are performed just for one 

country, others for a region or for a set of countries. The disclosures of the 
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sample selection give the impression that it is based on a rather simplified 

approach. The current study aims to address the three identified areas, i.e., 

analyze growth in a more holistic way, explicitly focus on factors driving 

companies’ growth and determine the sample composition in a systematic 

way. 
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3 Derivation of the Research Model 

The third chapter prepares for the empirical analysis. It provides an aggre-

gated view to the research framework applied. In the next step, it defines 

and operationalizes all endogenous and explanatory variables utilized in the 

empirical testing. Finally, testable propositions and hypotheses are derived 

following a thorough approach. They are formulated for each of the ob-

served explanatory variables regarding its relationship with each of the en-

dogenous variables.  

3.1 Research Framework, Endogenous and Exogenous Variables 

3.1.1 Introduction to the Research Framework 

The research question requires a sample that provides a large number of 

heterogeneous companies. Some heterogeneity in the sample is desirable in 

order to capture different constellations of growth. A worldwide sample 

would most probably provide too much variance. In this case, it could be 

hard to achieve results that are stable and unambiguously interpretable. A 

well-selected regional sample could include a sufficient number of compa-

nies and a manageable level of diversity. The geographical area of Europe 

is particularly well suited for the current research topic. First, there is a 

comparatively large number of countries. Second, although there are some 

overarching trends in the telecommunication services industry, the differ-

ences among European countries are large enough to provide a multifaceted 

view on growth. Subchapter 4.1.1.1 will deal with the sampling procedure 

in more detail. 

The research questions that are set in the current study concern growth in 

general, independent of the economic cycle and other environmental char-

acteristics. Therefore, the time period for the empirical analysis should 

necessarily encompass a complete economic cycle including a boom as well 
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as a recession. A time period starting in 2000 fulfils this condition. Given 

that the sector of mobile telecommunication services is a young industry, a 

time frame of 10 years is comparatively large. Since data sets after the year 

2000 are easier to fill for all European countries than data series reaching 

back in the 1990s, the sampling insures that the required data can be gath-

ered.  

The sample consists of 33 incumbents and 114 attackers. Incumbents and 

attackers differ considerably from each other. In some characteristics they 

may even differ so much that some variables may have an opposite effect 

on growth depending on the type of company. For example, incumbents 

benefit from the first mover advantage and the lack of competition, mod-

eled by high market concentration (high HHI) and low number of players. 

Attackers perform better, when the competition is more intense and the po-

sition of the incumbent is weaker, measured by low market concentration 

(low HHI) and more players in the market. These differences are reflected 

in the modeling. The sample is divided into incumbents and attackers and 

the models are specified for each subsample separately.  

In the statistical models the method of GLS (Generalized Least Squares) is 

used in order to account for the specifics of the sample, namely the large 

differences in the variances for different countries. Additionally, a trans-

formation of the endogenous and explanatory variables was performed to 

reduce the variances and thus address heteroskedasticity. The natural loga-

rithms of all variables except for the year of observation, number of years 

since liberalization, company age, and number of players are used. A trans-

formation of the above mentioned nominal variables is not necessary. In 

addition, the interpretation of these variables is more intuitive when the un-

transformed values are used. 

The statistical models aim to explain growth by using several variables 

complexes. These variables have been derived from the research areas of 

corporate growth and telecommunication services in the previous chapter 
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and have been classified in the six categories: macroeconomic factors, regu-

latory factors, competition factors, industry specific factors, the time factor 

and company specific factors.  

In order to achieve comparability between the models, all models are based 

on the same set of explanatory variables. Since the study aims to investigate 

growth from different angles, many explanatory variables have to be in-

cluded in the models. A common method to accommodate a large number 

of explanatory variables in the regression analysis is to formulate basis 

models that rely on a limited number of variables and are stable. The re-

maining variables can be gradually added to the models one by one to form 

extended models. Based on this larger set of models, empirical evidence is 

provided to test the predefined hypotheses for the different growth factors. 

In summary, the current piece of research will rely on an appropriate sam-

ple in terms of geography and timing. It also takes into account the structure 

of the sample, in this case given by the structure of the industry, which is 

composed of incumbents and attackers. Generalized least squares regres-

sions will be used as statistical tools to build a set of basis models for the 

different endogenous variables. These basis models will then serve as start-

ing point to test the effect of further factors on growth. 

3.1.2 Selection of the Endogenous Variables 

Both total service revenues as absolute company size and market share as 

company size relative to the market are indicators for success. The market 

share is calculated in two ways: based on service revenues and on subscrib-

ers. Both variables are used to test the robustness of the results. The en-

dogenous variables can be formulated as level variables indicating the abso-

lute value of the metric and as growth variables showing the relative change 

in the current period versus the previous period. The revenues are measured 

in EUR billions and the market share in percent. The derivation of the en-

dogenous variables is shown in Figure 3-1. 
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Figure 3-1: Overview of the endogenous variables 

Variable type

Level

Growth

Metric

Market shareRevenues

Revenues Market share

(based on revenues and 
subscribers)

Revenues growth Market share growth

(based on revenues and 
subscribers)

 
Source: Own illustration 

3.1.3 Overview of the Explanatory Variables 

The explanatory variables were selected based on the literature review and 

are presented in table 3-1 with a short description and definition. They fit 

into the overarching categories of the macroeconomic factors, regulatory 

factors, competition factors, industry specific factors, the time factor and 

the company specific factors.  

Within the macroeconomic factors the most important variables are the 

population as an indicator for the potential market size and the GDP per 

capita as a measure of the purchasing power. The regulatory factor of high-

est relevance for the research context is the time that elapsed since liberali-

zation, since it gives a sense of the stage in the product life cycle that the 

market has reached. The competition dimension is best captured by two 
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metrics that complement each other: the index of market concentration HHI 

and the absolute number of players active in the market.  

The industry specifics are described by the three variables: the market pene-

tration with mobile telecommunication services, the market penetration 

with main telephone lines and the market price level for mobile telecom-

munication services. The mobile penetration indicates how far the adoption 

of mobile telephony has advanced and quantifies the opportunities to de-

velop the market until the saturation level is reached. The fixed penetration 

gives information about the market size for mainline telecommunication 

services and the potential for substitution of fixed with mobile services and 

consequently enlargement of the market for mobile telephony. The market 

price level refers to mobile telecommunication services and is approximated 

by the average revenue per minute generated on aggregated level. The time 

factor or the year of observation rounds off the view on the market.  

Then, the last factor cluster adds company specific information. Here, six 

variables have been included: the company age, the number of subscribers, 

the company revenues, the revenue per minute, the average revenue per 

user and the monthly minutes of use. The company age indicates the stage 

of the company in the product life cycle and represents a counterpart to the 

age of the liberalized market on corporate level. The number of subscribers 

and the revenues generated by the particular company in the mobile busi-

ness provide the volume and the monetary dimension to the company size. 

The average revenue per minute is a proxy for the average price level that 

results from the tariff mix of the company. The average monthly revenue 

per user approximates the average bill size and thus the customer value. The 

average monthly minutes of use measure the usage of mobile services in the 

subscriber base. Both the value in the observed period and the first differ-

ences are tested in order to understand how the level of the explanatory 

variable and its change from the preceding period t-1 to the following pe-

riod t impact growth. 
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Table 3-1: Overview of the explanatory variables 

Theory basis Characteristics Variable Unit Definition 

Potential market size Population Millions Total number of country’s residents Macroeco-

nomic factors Purchasing power GDP per capita EUR bn Gross domestic product per capita in actual prices 

Regulatory 

factors 

Stage in the product life cy-

cle from market view 

Number of years 

since liberalization 

Years Number of years that passed by after the market was privatized and liberalized 

Market concentration HHI 0-1 Sum of the squares of market shares divided by 10.000 Competition 

factors Competition intensity Number of players - Number of the companies currently operating in the mobile telecommunications 

market 

Opportunities to develop the 

market 

Mobile penetration 0-1 Number of mobile telephones per 10.000 inhabitants 

Substitution potential for mo-

bile services  

Fixed penetration 0-1 Number of main telephone lines (fixed phones) per 10.000 inhabitants 

Industry spe-

cific factors 

Market price level for mobile 

telecommunication services 

Market RPM EUR Average revenue per minute for mobile telecommunication services 

Time factor Time Year 0-10 Year of observation 

Stage in the product life cy-

cle from corporate view 

Company age Years Years after the foundation of the company 

Company size (volume) Number of sub-

scribers 

Thousands Number of residents subscribed to the mobile telecommunication services of the 

operator 

Company size (monetary) Company revenues EUR bn Total revenues generated in the segment of mobile telecommunication services 

Company pricing Company RPM EUR Total mobile revenues divided by total minutes of use for a specific company 

Customer value Company ARPU EUR Total monthly mobile revenues divided by total mobile subscribers of a specific 

company 

Company 

specific fac-

tors 

Customer usage Company MoU Minutes Total monthly minutes of mobile usage per subscriber for a specific company 

Source: Own illustration 
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To capture a particular characteristic, data on more than one variable were 

gathered. After testing these alternative variables, the variable that renders 

the best fit from an interpretational and statistical point of view was chosen. 

For example, the macroeconomic theory uses both GDP and GDP per cap-

ita as growth factors. Data for both GDP and GDP per capita were collected 

and tested in this study. GDP per capita is a more precise indicator for 

wealth, since it shows the average purchasing power of a country’s resident, 

whereas high GDP can be due to wealth, but also pure country size and thus 

cannot be interpreted unambiguously. 

The most significant regulatory factor is the life stage of the mobile tele-

communications market. The markets can be codified as developed markets 

and less developed markets based on the time passed since liberalization. 

Instead of a dummy a metric variable can be built from the number of years 

since liberalization. This metric variable provides better results, since it 

contains more differentiating information than the dummy variable. 

Proxies for market price level as an industry specific factor can be both the 

mobile termination rates and the average revenue from mobile telecommu-

nication services divided by minutes of use. The mobile termination rates 

are set by the regulator in the European Union or in bilateral agreements 

among the operators in countries with more lax regulation on the telecom-

munication prices. They generally show a downward trend over time, the 

slope being steeper in more mature markets or markets with a strong regula-

tor defending the consumers’ interests. They are an essential element of the 

price building, but the price indicator based on the revenues is closer to the 

consumer prices than the mobile termination rates.  

The size of the mobile telecommunications market defined as total service 

revenues and total subscribers to mobile telephony services is another in-

dustry specific factor. These variables can be omitted, since the market size 

is already captured by two other variables: the population indicating the 
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market potential and the mobile penetration signaling the actual market 

size.  

Potentially, the industry specific factors encompass also a variable indicat-

ing the average customer value in the country defined as average monthly 

revenue per user and a variable describing the usage defined as monthly 

minutes of use per subscriber. These variables are more meaningful on a 

company level than on a country level, and are therefore included in the 

models as company specific factors. 

Telecommunication companies have to invest heavily in network infrastruc-

ture and marketing for an initial take-up. Therefore, backing by a global 

group supporting the subsidiary with financial and human resources as well 

as industry know-how is very important. The research on the European 

companies in the sample showed that only negligibly few companies can be 

deemed start-ups. These companies operate in Eastern Europe and did not 

count on a multinational company at launch but most probably on a wealthy 

private person with a portfolio of businesses. Four out of these five compa-

nies were acquired later by a larger telecommunications player or an in-

vestment company. Since this variable is not differentiating for the Euro-

pean sample, it was not included in the models. 

3.2 Derivation of Testable Propositions and Hypotheses 

Each hypothesis contains four statements to differentiate the effect of the 

growth factors on the four endogenous variables: total revenues, market 

share, growth of total revenues and growth of market share (denoted with 

numbers from 1 to 6). Since the growth variables may be affected both by 

the level of the explanatory variables or by the first differences of the ex-

planatory variables, two hypotheses are specified for each growth variable. 

In very few cases the first differences are not applicable – when the ex-

planatory variable is a time characteristic like the company age or the year 

of observation or when its changes are of limited amount and frequency like 
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in the case of the number of players. For the purpose of consistency this 

structure is followed even in the cases where the impact is expected to be 

similar. Since incumbents and attackers are often affected in a different 

way, each hypothesis formulates the effect of the growth factors on both 

separately. Each hypothesis states the direction of the effect (positive, nega-

tive or insignificant) and the rationale behind this proposition. 

3.2.1 Hypotheses on Macroeconomic Factors 

Large countries in terms of population size offer large potential subscriber 

base. Rouvinen found that mobile services spread faster in larger coun-

tries.98 Some empirical studies derived a negative relationship but this was 

due to the specifics of the investigated countries.99 In countries like China 

large population goes along with large territory paired with large differ-

ences in the population density across regions, which influence in a nega-

tive way the diffusion of mobile telecommunication services. In the Euro-

pean sample the effect of the population density should not be relevant. 

Therefore, the rationale for the hypotheses on population size in this study 

is based predominantly on Rouvinen. 

The companies in countries with large population achieve on average 

higher revenues than companies in small countries. At the same time, the 

potential subscriber base attracts more companies and leads to more intense 

competition. Therefore, market shares in large countries tend to be lower.  

The country potential in terms of large subscriber base causes mobile opera-

tors to achieve higher revenue growth especially if the country is less pene-

                                              

98 Rouvinen, "Diffusion of Digital Mobile Telephony: Are Developing Countries Differ-
ent?." 

99 See for example van Cuilenburg and Slaa, "Competition and Innovation in Telecom-
munications: An Empirical Analysis of Innovative Telecommunications in the Public 
Interest.", Chen, "Market Structure and Performance in Cellular Telephony – the 
Experience of China Compared to Other Countries.", Dewenter and Kruse, "Calling 
Party Pays or Receiving Party Pays? The Diffusion of Mobile Telephony with Endo-
genous Regulation." 
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trated with mobile telecommunication services. In countries with faster 

growing population companies increase their revenues even more. Since a 

given population size and growth do not influence the positioning of a 

company relative to its competitors, the market share growth remains unaf-

fected. In summary, large country size is beneficial for revenue growth, but 

hardly influences the positioning of the company among its competitors as 

measured by the market share growth. This is true for all types of mobile 

operators – both incumbents and attackers (see table 3-2). 

The second most relevant macroeconomic factor GDP per capita serves as 

an indicator for the population wealth. The majority of the empirical studies 

find out that countries with higher GDP per capita experience a higher de-

mand for mobile telecommunication services.100 The current study also as-

sumes that in countries with higher GDP per capita the subscribers show 

higher usage of mobile telecommunication services and less price sensitiv-

ity. Thus, GDP per capita facilitates mobile operators in richer countries to 

achieve higher absolute revenue levels. Nevertheless, these companies are 

not necessarily expected to grow faster. They will indeed achieve higher 

growth in revenues if GDP per capita grows as well further stimulating us-

age and depressing price sen sitivity. This factor impacts revenues but does 

xxxxx 

                                              

100 See for example van Cuilenburg and Slaa, "Competition and Innovation in Telecom-
munications: An Empirical Analysis of Innovative Telecommunications in the Public 
Interest.", Marnik G. Dekimpe, Philip M. Parker and Miklos Sarvary, "Staged Estima-
tion of International Diffusion Models: An Application to Global Cellular Telephone 
Adoption," Technological Forecasting and Social Change 57.1-2 (1998), Hyungtaik 
Ahn and Myeong-Ho Lee, "An Econometric Analysis of the Demand for Access to 
Mobile Telephone Networks," Information Economics and Policy 11.3 (1999), Luis H. 
Gutierrez and Sanford Berg, "Telecommunications Liberalization and Regulatory Go-
vernance: Lessons from Latin America," Telecommunications Policy 24.10-11 (2000), 
Barros and Cadima, The Impact of Mobile Phone Diffusion on the Fixed-Link Net-
work, Debabrata Talukdar, K. Sudhir and Andrew Ainslie, "Investigating New 
Product Diffusion across Products and Countries," Marketing Science 21.1 (2002), 
Hamilton, "Are Main Lines and Mobile Phones Substitutes or Complements? Evi-
dence from Africa.", Jukka Liikanen, Paul Stoneman and Otto Toivanen, "Intergenera-
tional Effects in the Diffusion of New Technology: The Case of Mobile Phones," 
International Journal of Industrial Organization 22.8-9 (2004), Grzybowski, "Regula-
tion of Mobile Telephony across the European Union: An Empirical Analysis." 
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Table 3-2: Hypotheses on population size and GDP per capita 

 
 

Incum-
bents 

Attac-
kers 

 Growth factor – Population size   

 Total revenues   
H1.1 Mobile operators achieve higher revenues in countries with 

large population. 
+ + 

    
 Market share   
H1.2 Mobile operators achieve smaller market shares in large 

countries. 
− − 

    
 Growth of total revenues   
 Level   
H1.3 Mobile operators achieve higher revenue growth in large 

countries. 
+ + 

 First differences   
H1.4 The population growth leads to higher revenue growth. + + 
    
 Growth of market share   
 Level   
H1.5 The population size does not impact the market share 

growth. 
0 0 

 First differences   
H1.6 The growth of the population size does not impact the mar-

ket share growth. 
0 0 

    
 Growth factor – GDP per capita   

 Total revenues   
H2.1 Mobile operators achieve higher revenues in countries with 

higher GDP per capita. 
+ + 

    
 Market share   
H2.2 GDP per capita does not impact the distribution of market 

share. 
0 0 

    
 Growth of total revenues   
 Level   
H2.3 GDP per capita is not relevant for revenue growth. 0 0 
 First differences   
H2.4 Growth in GDP per capita leads to higher revenue growth. + + 
    
 Growth of market share   
 Level   
H2.5 GDP per capita does not impact the market share growth. 0 0 
 First differences   
H2.6 The growth of GDP per capita does not impact the market 

share growth. 
0 0 

Source: Own illustration  
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not influence the distribution of market power as captured by the market 

share. Also this macroeconomic factor influences both incumbents and at-

tackers in the same way (see table 3-2). 

3.2.2 Hypotheses on Regulatory Factors 

The central regulatory factor is the timing of liberalization as expressed by 

the number of years that passed by since liberalization. According to the 

results of empirical studies, mobile telecommunication services generally 

spread faster in countries that liberalized and deregulated their telecommu-

nication markets earlier.101 The contribution of the current study to the re-

search in this area is to analyze whether incumbents and attackers are af-

fected in a different way by the timing of liberalization. 

Incumbents used to have a monopolistic position in the West European 

markets for a long time. The liberalization opened the markets, but the 

competition was created gradually in many cases via launches of new com-

panies. This gave incumbents extra time to further strengthen their position. 

At the time when East and some Central European markets started to liber-

alize, the West European markets had already matured and turned into de-

veloped markets for mobile telecommunication services. They counted with 

a considerable number of mobile players that were ready to enter the newly 

liberalized markets in search for growth opportunities. Thus, these compa-

nies could quickly expand into the new markets and achieve higher reve-

nues and market shares than attackers in developed markets. The more time 

passes by since the liberalization of a specific market, the weaker becomes 

                                              

101 See for example Madden and Savage, "Telecommunications Productivity, Catch-up 
and Innovation.", Grzybowski, "Regulation of Mobile Telephony across the European 
Union: An Empirical Analysis.", Chu, Wu, Kao and Yen, "Diffusion of Mobile Tele-
phony: An Empirical Study in Taiwan." 
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the positioning of the incumbent and the higher is the revenue and market 

share growth that attackers can achieve (see table 3-3). 

Table 3-3: Hypotheses on number of years since liberalization 

 
Growth factor – Number of years since liberalization 

Incum-
bents 

Attac-
kers 

 Total revenues   
H3.1 Attackers achieve higher revenues in less developed coun-

tries, whereas incumbents generate higher revenues in de-
veloped countries. 

+ − 

    
 Market share   
H3.2 Attackers achieve higher market shares in less developed 

countries, whereas incumbents have higher market shares 
in developed countries. 

+ − 

    
    
 Growth of total revenues   
 Level   
H3.3 In markets where more time passed by since liberalization 

attackers’ revenues grow faster and incumbents’ revenues 
grow slower. 

− + 

 First differences   
H3.4 Not applicable n.a. n.a. 
    
 Growth of market share   
 Level   
H3.5 In markets where more time passed by since liberalization 

attackers’ market shares grow faster and incumbents’ mar-
ket shares grow slower. 

− + 

 First differences   
H3.6 Not applicable   

Source: Own illustration  

3.2.3 Hypotheses on Competition Factors 

Competition intensity or the so-called “complexity” is one of the most well-

established constructs used to describe the environment.102 One of the most 

common measures of the competition intensity is the market concentration 

HHI. The empirical studies that investigate the effect of this factor on the 

                                              

102  This concept has been first introduced by Dess and Beard and then utilized by a large 
number of authors, Dess and Beard, "Dimensions of Organizational Task Environ-
ments." 
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diffusion of mobile telecommunication services find out that competition 

speeds up the diffusion103 or does not influence it significantly.104 Since 

these studies are performed on an industry level, they do not differentiate 

between incumbents and attackers.  

In 2008 Bijwaard et al. published a paper to answer the question to what 

extent later entrants in the European mobile telephony industry have a dis-

advantage compared to early movers, i.e. incumbents. They conclude that 

HHI at the time of entry has a strong negative effect on attackers’ market 

shares, meaning that it is more difficult to enter a concentrated market.105 

Some studies on corporate growth in other industries come to similar re-

sults. For example, Romanelli derives a negative effect of the industrial 

concentration on organizational survival.106  

Some authors provide an interesting explanation. They hypothesize that in-

cumbents are more likely to combat attackers in highly concentrated mar-

kets. If there are only few of them, they are more likely to behave in a con-

certed manner and thus share the cost of retaliation. In the contrary, if there 

are many of them, no one would be willing to incur the cost of acting uni-

laterally, but share the benefits in the case that the attacker is weakened or 

even forced to exit. So, all of them would tend to wait for another player to 

act in order to avoid the free rider problem. This behaviour would lead to a 

less competitive environment and more growth opportunities for new-

                                              

103 Negative effect observed by Chen, "Market Structure and Performance in Cellular 
Telephony – the Experience of China Compared to Other Countries.", Junseok 
Hwang, Youngsang Cho and Nguyen Viet Long, "Investigation of Factors Affecting 
the Diffusion of Mobile Telephone Services: An Empirical Analysis for Vietnam," 
Telecommunications Policy 33.9 (2009). 

104 Positive effect observed by Patrick McCloughan and Sean Lyons, "Accounting for 
Arpu: New Evidence from International Panel Data," Telecommunications Policy 
30.10-11, Dong Shin, "Overlay Networks in the West and the East: A Techno-Econo-
mic Analysis of Mobile Virtual Network Operators," Telecommunication Systems 
37.4 (2008). 

105  Bijwaard, Janssen and Maasland, "Early Mover Advantages: An Empirical Analysis of 
European Mobile Phone Markets," 254. 

106  Romanelli, "Environments and Strategies of Organization Start-Up: Effects on Early 
Survival," 382. 
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comers.107 Also, high concentration signals also that incumbents have a 

strong stake in the industry and large incentive to retaliate against entrants. 

Bresnahan and Reiss, for example, found that the competitive conduct 

changed less in response to entry and consequently prices decreased more 

slowly, as the markets became less concentrated.108 

Still, the empirical findings on the effect of competition intensity in the lit-

erature on corporate growth are not homogenous. There are not only au-

thors who find negative correlation, but there are also others who do not 

find empirical support for the relationship at all. Ferrier’s regressions show 

insignificant results for the relationship between concentration and market 

share erosion.109 Bamford concludes that competition intensity does not in-

fluence revenues, market share and profitability of new ventures in the 

banking sector.110 The current analysis should provide further empirical 

evidence, especially for the largely unexplored industry structure character-

ized by the rivalry of two types of companies, incumbents and attackers.  

The competition intensity impacts in a different way incumbents and at-

tackers. In the extreme case of a very concentrated, nearly monopolistic 

market incumbents can capture the whole revenue pool of the market and 

achieve high market shares. In contrast, attackers benefit from higher com-

petition intensity or lower market concentration. The level of HHI does not 

necessarily affect the revenue growth. It is the change in HHI that should 

have an effect. Attackers usually grow faster, when the positioning of the 

incumbent gets weaker and the competition increases.  

                                              

107 For a literature overview see Sharma and Kesner, "Diversifying Entry: Some Ex Ante 
Explanations for Postentry Survival and Growth," 642. 

108  Timothy F. Bresnahan and Peter C. Reiss, "Entry and Competition in Concentrated 
Markets," Journal of Political Economy 99.5 (1991). 

109  Ferrier, Smith and Grimm, "The Role of Competitive Action in Market Share Erosion 
and Industry Dethronement: A Study of Industry Leaders and Challengers," 383. 

110  Bamford, Dean and McDougall, "An Examination of the Impact of Initial Founding 
Conditions and Decisions Upon the Performance of New Bank Start-Ups," 272. 
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The market share grows most, when the companies depart from less benefi-

cial market conditions, i.e., attackers can increase their market shares start-

ing from low competition intensity (high HHI) and incumbents – from high 

competition intensity (low HHI). With increasing competition the position-

ing of incumbents weakens and gives room for attackers to increase their 

market shares and vice versa (see table 3-4). 

Another metric that describes the competition intensity from a different an-

gle is the number of players operating in the mobile telecommunications 

market. The empirical studies show that more intense competition caused 

by the larger number of players boosts the diffusion of mobile telecommu-

nication services.111 The findings from the area of corporate growth are 

more relevant for the research question. The majority of authors conclude 

that high density of direct competitors is detrimental to growth.112 In con-

trast to HHI, the number of players operating in the market creates a com-

petitive environment that influences similarly all mobile operators, no mat-

ter their characteristics. 

In markets with many mobile operators, the revenue pool is distributed 

among larger number of companies. Thus, revenues and market shares are 

lower due to the strong competition. Companies also tend to grow slower in 

terms of both revenues and market shares, since they face strong competi-

tion. The effect of the first differences on growth is not analyzed, since the 

number of players changes only in very few periods (see table 3-4). 

                                              

111 See for example Chen, "Market Structure and Performance in Cellular Telephony – 
the Experience of China Compared to Other Countries.", Hwang, Cho and Long, 
"Investigation of Factors Affecting the Diffusion of Mobile Telephone Services: An 
Empirical Analysis for Vietnam." 

112  Greve for example derives a negative relationship between the density of players in 
the specific niche and market share growth, see Greve, "The Effect of Core Change on 
Performance: Inertia and Regression toward the Mean," 605; Carroll’s analysis shows 
that density has a negative impact on organizational mortality, Carroll and Hannan, 
"Density Delay in the Evolution of Organizational Populations: A Model and Five 
Empirical Tests." 
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Table 3-4: Hypotheses on HHI and number of players 

 
 

Incum-
bents 

Attac-
kers 

 Growth factor – Herfindahl-Hirschman-Index   

 Total revenues   
H4.1 When the competition is less intense and HHI is higher, in-

cumbents achieve higher revenues and attackers lower reve-
nues. 

+ − 

    
 Market share   
H4.2 When the competition is less intense and HHI is higher, in-

cumbents achieve higher market shares and attackers lower 
market shares. 

+ − 

    
 Growth of total revenues   
 Level   
H4.3 The level of HHI has no impact on revenue growth. 0 0 
 First differences   
H4.4 Attackers achieve higher revenue growth, when the competi-

tion intensity increases (HHI decreases),incumbents – vice 
versa. 

+ − 

    
 Growth of market share   
 Level   
H4.5 Incumbents achieve higher market share growth at higher 

competition intensity (lower HHI), attackers – vice versa. 
− + 

 First differences   
H4.6 Attackers achieve higher market share growth, when the com-

petition intensity increases (HHI decreases), incumbents – vice 
versa. 

+ − 

    
 Growth factor – Number of players   

 Total revenues   
H5.1 The higher the number of players operating in the market, the 

lower are the revenues. 
− − 

    
 Market share   
H5.2 The higher the number of players, the lower are the market 

shares. 
− − 

    
 Growth of total revenues   
 Level   
H5.3 The higher the number of players, the slower the revenues 

grow. 
− − 

 First differences   
H5.4 Not applicable  n.a. n.a. 
    
 Growth of market share   
 Level   
H5.5 The higher the number of players, the slower the market 

shares grow. 
− − 

 First differences   
H5.6 Not applicable n.a. n.a. 

Source: Own illustration 
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3.2.4 Hypotheses on Industry Specific Factors 

The mobile penetration is an indicator for the size of the market for mobile 

telecommunication services. At a given size of the population countries 

with higher mobile penetration have more subscribers. This large subscriber 

base gives companies the opportunity to participate in a larger revenue 

pool. In countries that are less penetrated with mobile telecommunication 

services companies usually achieve less revenues but can grow them 

faster.113 An increase in the mobile penetration enlarges the market and 

gives companies the chance to achieve easier higher revenue growth. In 

contrast, market shares and their growth are hardly affected by the level and 

change of mobile penetration, since the size of the mobile telecommunica-

tions market does not impact the competition forces (see table 3-5). 

The market penetration with fixed telecommunication services is an-

other important industry specific factor. The relationship between mobile 

and fixed telecommunication services has been a subject of continuous dis-

pute in the research. There is a large number of authors who pursued this 

topic. Empirical studies on different countries have kept adding factors that 

may determine whether mobile and fixed telecommunication services are 

substitutes or complementary services, e.g., the development stage of the 

country114, population density of the area115, stage of the industry116, income  

                                              

113 Bijwaard et al. also find out that new entrants can grow more in less penetrated mar-
kets, Bijwaard, Janssen and Maasland, "Early Mover Advantages: An Empirical Ana-
lysis of European Mobile Phone Markets," 254.  

114 Most of the research uses the development stage as the main factor, though different 
authors have contradictory results. See Union, World Telecommunication Develop-
ment Report 1999. Mobile Cellular executive summary, Rouvinen, "Diffusion of Digi-
tal Mobile Telephony: Are Developing Countries Different?," 59 et seq., Gruber and 
Verboven, "The Diffusion of Mobile Telecommunications Services in the European 
Union," 584, Gruber, "Competition and Innovation: The Diffusion of Mobile Tele-
communications in Central and Eastern Europe," 31, Couri and Arbache, "Are Fixed 
and Cell Phones Substitutes or Compliments? The Case of Brazil." 

115 See for example Ding, Haynes and Li, "Modeling the Spatial Diffusion of Mobile 
Telecommunications in China," 259. 

116 Compare for example Hamilton, "Are Main Lines and Mobile Phones Substitutes or 
Complements? Evidence from Africa," 130. 
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Table 3-5: Hypotheses on mobile and fixed penetration 

 
 

Incum-
bents 

Attac-
kers 

 Growth factor – Mobile penetration   

 Total revenues   
H6.1 Mobile operators achieve larger revenues in countries with 

higher mobile penetration. 
+ + 

    
 Market share   
H6.2 The mobile penetration does not impact the market shares. 0 0 
    
 Growth of total revenues   
 Level   
H6.3 Mobile operators achieve higher revenue growth in coun-

tries with lower mobile penetration. 
− − 

 First differences   
H6.4 The higher the growth of mobile penetration, the higher the 

revenue growth. 
+ + 

    
 Growth of market share   
 Level   
H6.5 The mobile penetration does not significantly impact the 

market share growth. 
0 0 

 First differences   
H6.6 The change of the mobile penetration does not significantly 

impact the market share growth. 
0 0 

    
 Growth factor – Fixed penetration   

 Total revenues   
H7.1 A high fixed penetration rate suggests that incumbents 

achieve higher revenues and attackers lower revenues.  
+ − 

    
 Market share   
H7.2 A high fixed penetration rate is beneficial for the market 

share development of incumbents and detrimental for at-
tackers. 

+ − 

    
 Growth of total revenues   
 Level   
H7.3 The level of fixed penetration is not a relevant factor for the 

revenue growth. 
0 0 

 First differences   
H7.4 The change in fixed penetration is not a relevant factor for 

the revenue growth. 
0 0 

    
 Growth of market share   
 Level   
H7.5 The level of fixed penetration is not a relevant factor for the 

market share growth. 
0 0 

 First differences   
H7.6 The change in fixed penetration is not a relevant factor for 

the market share growth. 
0 0 

Source: Own illustration 
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distribution117, type of the region (urban vs. rural)118. This research stream 

does not come to conclusive results while analyzing the relationship be-

tween the two subindustries. The current study will use the developed 

thinking as a starting point and will drill down on the level of the mobile 

operator type to understand how different penetration with fixed telecom-

munication services affects incumbents on the one hand and attackers on 

the other hand.  

The strength of the incumbents origins from their long-standing monopolis-

tic position in the market for mainline telecommunications. They dispose of 

the necessary resources – financial, know-how and brand popularity – to 

build-up the new business of mobile services and achieve considerable 

revenue size and market share. Therefore, high fixed penetration might sig-

nal the presence of a powerful incumbent who is very likely to project its 

strength into the mobile services as well and at the same time prevent at-

tackers from gaining significant market power. The level of fixed telephony 

penetration lays the foundation for the positioning of incumbents and at-

tackers in the market but does not affect the growth perspectives in terms of 

both revenue and market share growth (see table 3-5). 

The market price level largely influences the customer behaviour. The im-

pact of prices on the development of the mobile telecommunications indus-

try, i.e. the diffusion of mobile services, in particular has been investigated. 

In general, lower prices are found to be beneficial, since the products reach 

faster large parts of the population.119 The following considerations add a 

new angle by differentiating between incumbents and attackers.  

                                              

117 For example refer to Hodge, "Tariff Structures and Access Substitution of Mobile 
Cellular for Fixed Line in South Africa," 502 et seq. 

118 See for example Couri and Arbache, "Are Fixed and Cell Phones Substitutes or Com-
pliments? The Case of Brazil," 10 et seq. 

119 Barros and Cadima, The Impact of Mobile Phone Diffusion on the Fixed-Link Net-
work, 20, Grzybowski and Karamti, "Competition in Mobile Telephony in France and 
Germany," 718. 
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If the market price for mobile telecommunication services is comparatively 

low, subscribers have less incentive to actively search for alternatives to the 

incumbent’s offer. Therefore, incumbents count with high subscriber num-

bers. A higher price level mobilizes customers to switch more often to the 

competition. As a consequence, incumbents achieve a high level of reve-

nues and market shares at lower market prices, whereas attackers benefit 

from a higher market price level (see table 3-6).  

Table 3-6: Hypotheses on market revenue per minute 

 
Growth factor – Market revenue per minute 

Incum-
bents 

Attac-
kers 

 Total revenues   

H8.1 Incumbents achieve higher revenues at lower market price 
level and attackers – at higher price level. 

− + 

    
 Market share   
H8.2 Incumbents achieve higher market shares at lower market 

price level and attackers – at higher price level. 
− + 

    
 Growth of total revenues   
 Level   
H8.3 Incumbents achieve higher revenue growth at higher market 

price level, attackers – at lower market price level. 
+ − 

 First differences   
H8.4 The increase in market prices leads in the short term to 

higher revenue growth. 
+ + 

    
 Growth of market share   
 Level   
H8.5 Incumbents achieve higher market share growth at lower 

market price level, attackers – at higher market price level. 
− + 

 First differences   
H8.6 The increase in market prices leads in the short term to 

higher market share growth of incumbents and lower market 
share growth of attackers. 

+ − 

Source: Own illustration 

Similarly, when market share growth is targeted, incumbents again profit 

from lower market prices, since they do not have to fear significant churn of 

subscribers. An increase in the market price causes a short-term increase of 

their market shares as long as customers have not adapted their behavior by 

either reducing the usage of telephony services or churning for better terms. 
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Attackers generally have smaller subscriber bases consisting of more price 

sensitive customers, who reconsider their usage as well as choice of mobile 

operator and tariff quicker at higher market prices.  

When it comes to revenue growth, the relationship changes. Incumbents are 

more competitive at higher market prices, since they face hard times com-

peting with the low-cost tariff plans of the attackers. A further increase in 

the price level leads to a short-term revenue gain given that the customer 

usage adapts time-lagged. 

3.2.5 Hypotheses on Time Factor 

The rationale to consider the time factor goes beyond the necessity to in-

clude the year of observation in statistical regressions. It can be interpreted 

as an indicator for the passage of time and the progressing in the life cycle 

of the industry. Authors who research in the area of corporate survival and 

growth pay attention to the effect of the life cycle or development stage.120 

Depending on the year of observation the metrics of growth may vary. Gen-

erally, in the course of time mobile operators get larger in terms of absolute 

revenue size. Their size in relation to the market weakens, thus their market 

shares tend to deteriorate, since the industry passes from the growth phase 

into the maturity phase and the competition intensifies. The hypothesis on 

revenue growth follows the same rationale. The growth in revenues of all 

mobile operators should slow down in the course of time. 

                                              

120  See for example Patricia Phillips McDougall, Jeffrey G. Covin, Richard B. Robinson 
and Lanny Herron, "The Effects of Industry Growth and Strategic Breadth on New 
Venture Performance and Strategy Content," Strategic Management Journal 15.7 
(1994), Lumpkin and Dess, "Linking Two Dimensions of Entrepreneurial Orientation 
to Firm Performance: The Moderating Role of Environment and Industry Life Cycle.", 
Eisenhardt and Schoonhoven, "Organizational Growth: Linking Founding Team, Stra-
tegy, Environment, and Growth among U.S. Semiconductor Ventures, 1978-1988."; 
For more sources refer to Bamford, Dean and McDougall, "An Examination of the Im-
pact of Initial Founding Conditions and Decisions Upon the Performance of New 
Bank Start-Ups," 256. 
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When growth is measured relative to the market based on market share, the-

re are naturally companies that profit from the progression in the product 

life cycle and companies that rather lose their positions. In the first years of 

observation the growth in market shares is higher for attackers. The first 

years are in most of the cases close to the year of liberalization. This is the 

time when attackers grow most at the expense of incumbents. As time pas-

ses by, their growth slows down and incumbents cease losing their positions 

(see table 3-7). 

Table 3-7: Hypotheses on year of observation 

 
Growth factor – Year of observation 

Incum-
bents 

Attac-
kers 

 Total revenues   
H9.1 As time passes, revenues increase. + + 
    
 Market share   
H9.2 In the course of time the market shares decrease. − − 
    
 Growth of total revenues   
 Level   
H9.3 In the first years of the observation period revenues grew 

more, whereas in the last years they grew less. 
− − 

 First differences   
H9.4 Not applicable n.a. n.a. 
    
 Growth of market share   
 Level   
H9.5 In the first years the attackers’ market shares grew more, 

whereas in the last years the incumbents’ market shares 
grew more. 

− + 

 First differences   
H9.6 Not applicable n.a. n.a. 

Source: Own illustration 

3.2.6 Hypotheses on Company Specific Factors 

The company age is an important differentiating variable across compa-

nies. Most of the empirical studies control for the number of years since the 
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company was founded.121 The rationale behind this is that older companies 

have developed their resource base and may pursue different growth strate-

gies than younger firms. 122 Generally, as firm age, higher volume is gener-

ated, but growth slows down.123 Table 3-8 shows exemplary the direction 

of the relationship between age and revenues and revenue growth as ob-

served in some empirical studies. The vast majority of studies confirm the 

positive effect of firm age on sales and the negative effect on sales growth. 

There are also studies that focus in an even more dedicated manner on the 

age as a factor influencing strategy, performance, international growth, 

etc.124 Autio et al. for example prove that younger firms grow faster interna-

tionally, since they learn rapidly the necessary competencies as opposed to 

older firms whose lack of flexibility hampers their ability to realize new 

                                              

121 See for example Toby E. Stuart, "Interorganizational Alliances and the Performance of 
Firms: A Study of Growth and Innovation Rates in a High-Technology Industry," 
Strategic Management Journal 21.8 (2000), Wiklund and Shepherd, "Entrepreneurial 
Orientation and Small Business Performance: A Configurational Approach," Jeffrey 
E. McGee, Michael J. Dowling and William L. Megginson, "Cooperative Strategy and 
New Venture Performance: The Role of Business Strategy and Management Experien-
ce," Strategic Management Journal 16.7 (1995). For further examples see table A-1 in 
the appendix, p. 204. 

122 Mishina, Pollock and Porac, "Are More Resources Always Better for Growth? Re-
source Stickiness in Market and Product Expansion." 

123 Mishina, Pollock and Porac, "Are More Resources Always Better for Growth? 
Resource Stickiness in Market and Product Expansion," 1192, Francis Chittenden, 
Graham Hall and Patrick Hutchinson, "Small Firm Growth, Access to Capital Markets 
and Financial Structure: Review of Issues and an Empirical Investigation," Small 
Business Economics 8.1 (1996): 340. 

124 Henderson analyzes the effect of age on strategy and performance, Henderson, "Firm 
Strategy and Age Dependence: A Contingent View of the Liabilities of Newness, 
Adolescence, and Obsolescence," Erkko Autio, Harry J. Sapienza and James G. 
Almeida, "Effects of Age at Entry, Knowledge Intensity, and Imitability of 
International Growth," Academy of Management Journal 43.5 (2000), Autio et al. 
explore the effect on age on international grwoth Autio, Sapienza and Almeida, 
"Effects of Age at Entry, Knowledge Intensity, and Imitability of International 
Growth.", Davidsson et. al. analyze growth specifically for small firms Per Davidsson, 
Leona Achtenhagen and Lucia Naldi, "What Do We Know About Small Firm 
Growth? The Life Cycle of Entrepreneurial Ventures," ed. Simon Parker, vol. 3, 
International Handbook Series on Entrepreneurship (Springer US, 2007), Brush and 
Chaganti prove that age impacts the raltionship of resources to firm performance 
Candida G. Brush and Radha Chaganti, "Businesses without Glamour? An Analysis of 
Resources on Performance by Size and Age in Small Service and Retail Firms," 
Journal of Business Venturing 14.3 (1999): 249. 
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opportunities and adapt to capture them.125 Florin et al. identify the main 

reason for the faster growth of younger ventures in the small start-up 

base.126 

Table 3-8: Effect of age on revenues and revenue growth 

Author Year Effect on  

revenue 

Effect on reve-

nue growth 

Chandler and Hanks 1994 + − 

Chandler 1996 + − 

Ostgaard and Birley 1996 + − 

Baum, Calabrese and Silverman 2000 +  

Covin, Slevin and Heeley 2001  + 

Kraatz and Zajac 2001  − 

Lee, Lee and Pennings 2001  − 

Ensley, Pearson and Amason 2002  − 

Delmar, Davidsson and Gartner 2003  − 

Florin, Lubatkin and Schulze 2003  − 

Mishina, Pollock and Porac 2004  − 

Peng 2004  − 

Covin, Green and Slevin 2006  + 

Rothaermel, Hitt and Jobe 2006 +  

Walter, Auer and Ritter 2006 + − 

Gao, Zhou and Yim 2007  − 

Source: Own illustration 

The effect of the company age on the endogenous variables can also be de-

ducted from the product life cycle. The more years the mobile player oper-

ates, the higher its revenues and its market share. When years pass by and 

the company enters the maturity phase, the growth of revenues and market 

share slows down.  

The difference to the year of observation is that here the link to the year of 

liberalization cannot be established. For most sample countries it can be as-

                                              

125 Autio, Sapienza and Almeida, "Effects of Age at Entry, Knowledge Intensity, and Imi-
tability of International Growth," 919. 

126  Juan Florin, Michael Lubatkin and William Schulze, "A Social Capital Model of 
High-Growth Ventures," Academy of Management Journal 46.3 (2003): 381. 



 

 102

sumed with high certainty that towards the beginning of the observed time 

period markets have been recently liberalized and caused incumbents and 

attackers to grow at different pace. This cannot be stated for companies in 

the beginning of their life, since not all attackers were founded directly after 

the market liberalization but also in the years afterwards. Thus, the hy-

potheses on the company age cannot be formulated in a differentiated man-

ner for incumbents and attackers like the hypotheses on the year of observa-

tion (see table 3-9). 

Table 3-9: Hypotheses on company age 

 
Growth factor – Company age 

Incum-
bents 

Attac-
kers 

 Effect on total revenues   
H10.1 The company age has a positive impact on revenues. + + 
    
 Effect on market share   
H10.2 The company age has a positive impact on market shares. + + 
    
 Effect on growth of total revenues   
 Level   
H10.3 The company age has a negative impact on revenue 

growth. 
− − 

 First differences   
H10.4 Not applicable n.a. n.a. 
    
 Effect on growth of market share   
 Level   
H10.5 The company age has a negative impact on market share 

growth. 
− − 

 First differences   
H10.6 Not applicable n.a. n.a. 

Source: Own illustration 

The size of the company is another important factor next to the age that 

should be considered in the growth analysis. Most of the empirical studies 

control for the size.127 Moreover, there are studies that analyze growth in a 

                                              

127  See for example Alex P. Jacquemin and Michel Cardon de Lichtbuer, "Size Structure, 
Stability and Performance of the Largest British and EEC Firms," European Economic 
Review 4.4 (1973). 
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differentiated manner for small or large firms.128 One rationale behind this 

differentiation is that large companies accumulate a higher level of re-

sources and obtain a dominant market position.129 Size helps firms to realize 

economies of scale and scope and pursue cost leadership or differentiation 

while targeting broad customer groups, whereas small firms typically can-

not overcome existing barriers of entry and are better advised to serve 

niches.130 Thus, the size as a fixed attribute narrows the choice of strategies. 

Also, large size may prevent strategic change, since organizations may be 

less sensitive to signals in their environment.131 

Substantial amount of research exploring size as one of the major factors 

for growth was created after Gibrat published the so-called Gibrat’s law in 

1931.132 Gibrat’s law says that growth is proportional to size and the factor 

of proportionality is random.133 Researchers trying to verify the law come to 

contradictory results. Some indicate that growth rates are independent of 

size, other find that growth rates diminish with increasing size and other 

studies confirm the applicability of Gibrat’s law only to large organizations. 

Researchers from the second group typically explain the results with the 

concept of the product life cycle, which suggests that firms grow most in 

early stages. Table 3-10 shows the direction of some empirical studies fo-

                                              

128 See for example Johan Wiklund, Holger Patzelt and Dean Shepherd, "Building an 
Integrative Model of Small Business Growth," Small Business Economics 32.4 
(2009), Bruce R. Barringer and Daniel W. Greening, "Small Business Growth through 
Geographic Expansion: A Comparative Case Study," Journal of Business Venturing 
13.6 (1998). 

129 Mishina, Pollock and Porac, "Are More Resources Always Better for Growth? Re-
source Stickiness in Market and Product Expansion," 1189. 

130 Brush and Chaganti, "Businesses without Glamour? An Analysis of Resources on 
Performance by Size and Age in Small Service and Retail Firms," 235. 

131 Matthew S. Kraatz and Edward J. Zajac, "How Organizational Resources Affect Stra-
tegic Change and Performance in Turbulent Environments: Theory and Evidence," 
Organization Science 12.5 (2001): 639. 

132 For example, Brush and Chaganti prove that size impacts the effect of resources on 
firm performance, Brush and Chaganti, "Businesses without Glamour? An Analysis of 
Resources on Performance by Size and Age in Small Service and Retail Firms," 249, 
Frédéric Delmar, Per Davidsson and William B. Gartner, "Arriving at the High-
Growth Firm," Journal of Business Venturing 18.2 (2003): 196. 

133  Robert Gibrat, Les Inégalités Économiques (Paris: Sirey, 1931). 
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cused on size. Indeed, in this small literature selection on sales growth five 

scientists derive a positive direction, another five – a negative one, and the 

remaining five have insignificant results.  

Table 3-10: Effect of size on revenues and revenue growth 

Author Year Effect on re-

venues 

Effect on reve-

nue growth 

Sharma and Kesner 1996  0134 

Ambler, Styles and Xiucun 1999  + 

Greve 1999 −135  

Covin, Slevin and Heeley 2001  0 

Lee, Lee and Pennings 2001  +/0 

Park and Luo 2001  − 

Collins and Clark 2003  + 

Florin, Lubatkin and Schulze 2003  + 

Garg, Walters and Priem 2003  0 

He and Wong 2004  − 

Mishina, Pollock and Porac 2004  0 

Peng 2004  − 

Covin, Green and Slevin 2006  − 

Shipilov 2006 +  

Walter, Auer and Ritter 2006 + + 

Gao, Zhou and Yim 2007  − 

Simsek 2007  + 

Source: Own illustration 

The size of mobile operators can be captured either by the subscriber base 

or by the revenues. The subscriber base of mobile operators is expected to 

show strong relationship with revenues and market shares. The higher the 

subscriber base, the higher revenues and market shares can be achieved. 

Based on the theory of the product life cycle, companies will grow more in 

terms of both revenues and market share in the early stages, which are typi-

cally characterized by a relatively small subscriber base. An increase in the 

                                              

134  For both revenue growth and market share growth. 
135  Observed for the effect on market share. 
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number of subscribers should help companies to grow further (see table 3-

11). 

One of the most frequently used metrics to capture size are the company 

revenues. According to the product life cycle theory, a company grows 

most in terms of revenues and market share in the early phases of its life 

cycle, in which the revenue size is typically small. Therefore, the size of the 

company should impact growth negatively. The effect on the other endoge-

nous variables is not worth discussing either because it is obvious or be-

cause the endogenous variable and the explanatory variable are the same 

(see table 3-11). 

Many authors recognize the importance of pricing as an important compo-

nent of the corporate strategy and reflect it in performance measurement 

tools.136 The theory family based on Porter’s thesis about the necessity to 

choose between a price leadership and differentiation strategy occupies a 

central place in the literature.137   

Very often mobile operators and especially attackers use the price lever to 

strengthen their position in the competition. This is partly due to the fact, 

that companies in the mobile telecommunications industry find it hard to 

differentiate their services in a continuously commoditizing industry. A dif-

ferentiation is hardly possible without significant investments in technolo-

xxxxxxxxx 

                                              

136  Richard A. Lancioni, "A Strategic Approach to Industrial Product Pricing: The Pricing 
Plan," Industrial Marketing Management 34.2 (2005), Robert S. Kaplan and David P. 
Norton, "The Balanced Scorecard-Measures That Drive Performance," Harvard Busi-
ness Review 70.1 (1992): 74, Robert S. Kaplan and David P. Norton, "Transforming 
the Balanced Scorecard from Performance Measurement to Strategic Management: 
Part I," Accounting Horizons 15.1 (2001): 93. 

137  Michael E. Porter, Competitive Advantage (New York: Free Press, 1985), Brush and 
Chaganti, "Businesses without Glamour? An Analysis of Resources on Performance 
by Size and Age in Small Service and Retail Firms.", Rodney C. Shrader and Mark 
Simon, "Corporate Versus Independent New Ventures: Resource, Strategy, and 
Performance Differences," Journal of Business Venturing 12.1 (1997), Gaylen N. 
Chandler and Steven H. Hanks, "Market Attractiveness, Resource-Based Capabilities, 
Venture Strategies, and Venture Performance," Journal of Business Venturing 9.4 
(1994). 
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Table 3-11: Hypotheses on number of subscribers and company revenues 

 
 

Incum-
bents 

Attac-
kers 

 Growth factor – Number of subscribers   
 Total revenues   
H11.1 The larger the number of subscribers, the higher the reve-

nues. 
+ + 

    
 Market share   
H11.2 The larger the number of subscribers, the higher the mar-

ket shares. 
+ + 

    
 Growth of total revenues   
 Level   
H11.3 Mobile operators achieve higher revenue growth, when the 

subscriber base is small. 
− − 

 First differences   
H11.4 Mobile operators achieve higher revenue growth, when the 

subscriber base increases. 
+ + 

    
 Growth of market share   
 Level   
H11.5 Mobile operators achieve higher market share growth, 

when the subscriber base is small. 
− − 

 First differences   
H11.6 Mobile operators achieve higher market share growth, 

when the subscriber base increases. 
+ + 

    
 Growth factor – Company revenues   

 Effect on total revenues   
H12.1 Not applicable n.a. n.a. 
    
 Market share   
H12.2 Not applicable n.a. n.a. 
    
 Growth of total revenues   
 Level   
H12.3 The size of the company as measured by its revenues has a 

negative effect on its revenue growth. 
− − 

 First differences   
H12.4 Not applicable n.a. n.a. 
    
 Growth of market share   
 Level   
H12.5 The size of the company as measured by its revenues has a 

negative effect on its market share growth. 
− − 

 First differences   
H12.6 Not applicable n.a. n.a. 

Source: Own illustration 
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gical innovations, unique tariffs and product bundles, customer service, 

roll-out of points of sale, handset subsidies, advertising, etc. On top of that, 

most of the innovative moves cannot be protected, e.g., via patents like in 

many other technology dominated industries. As soon as companies suc-

ceed in creating a competitive advantage, competitors start copying the stra-

tegy with less investment involved, so the competitive advantage seldom 

turns out to be sustainable. This is especially the case with the instruments 

of the marketing mix like new tariff plans. Due to these difficulties to dif-

ferentiate, some mobile operators prefer to enter a price competition. In 

most of the cases these are attackers, which usually unlike incumbents have 

less high-value-customers and therefore do not have to fear severe revenue 

losses.  

The marketing literature advices that low prices or the so called “penetra-

tion pricing” helps to build rapidly market share, whereas high prices or the 

so called “price skimming” increase short term profits at the expense of 

long-term market share.138 Thus, the low-price-strategy is suitable to grow 

revenues and market shares. One major shortfall is that it limits their abso-

lute size in the long term, given that the company pricing ultimately and ir-

reversibly would lower the market price in this highly competitive industry 

and thus reduce the total market revenue potential. Also, it has to be taken 

into consideration that, according to the macroeconomic theory, a price de-

crease leads in the short term to decline in revenues and market shares (see 

table 3-12).x 

Many authors explore ways and means for companies to deliver superior 

value to customers and measure it, since it is a precondition to acquire a 

niche in a competitive market and absolutely fundamental to develop a 

xxxx 

                                              

138 Charles W. Lamb, Joseph F. Hair and Carl McDaniel, Essentials of Marketing 
(Cincinnati, OH: South-Western College Publication, 2012) 558, Andreas 
Hinterhuber, "Towards Value-Based Pricing – an Integrative Framework for Decision 
Making," Industrial Marketing Management 33.8 (2004): 1180. 
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Table 3-12: Hypotheses on company RPM  

 
 

Incum-
bents 

Attac-
kers 

 Growth factor – Company revenue per minute   

 Total revenues   
H13.1 Mobile operators achieve higher revenues, if they manage 

to sell their services at higher prices. 
+ + 

    
 Market share   
H13.2 Mobile operators achieve higher market shares, if they 

manage to sell their services at higher prices. 
+ + 

    
 Growth of total revenues   
 Level   
H13.3 Mobile operators achieve higher revenue growth, when 

their prices are lower than the competition. 
− − 

 First differences   
H13.4 A price reduction leads to decrease in revenue growth in 

the short term. 
+ + 

    
 Growth of market share   
 Level   
H13.5 Mobile operators achieve higher market share growth, 

when they set their prices lower than the competition. 
− − 

 First differences   
H13.6 A price reduction leads to decrease in market share 

growth in the short term. 
+ + 

Source: Own illustration 

leadership position.139 This customer orientation translates into higher value 

generated per customer in monetary terms, i.e., revenues, growth, share-

holder value, return.140 Some companies even take the next step to extend 

he customer value concept to the whole time period of expected relationship 

with a particular customer and devote resources to maximize the customer 

                                              

139 See for example Frank Huber, Andreas Herrmann and Robert E. Morgan, "Gaining 
Competitive Advantage through Customer Value Oriented Management," Journal of 
Consumer Marketing 18.1 (2001), Stanley Slater, "Developing a Customer Value-
Based Theory of the Firm," Journal of the Academy of Marketing Science 25.2 
(1997), Robert Edwin Wayland and Paul Michael Cole,Customer Connections: New 
Strategies for Growth,  (Harward Business School Press, 1997). 

140 Robert Woodruff, "Customer Value: The Next Source for Competitive Advantage," 
Journal of the Academy of Marketing Science 25.2 (1997): 140, Jukka Laitamäki and 
Raymond Kordupleski, "Building and Deploying Profitable Growth Strategies Based 
on the Waterfall of Customer Value Added," European Management Journal 15.2 
(1997). 
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lifetime value with the ultimate objective of growth.141 The ability of or-

ganizations to acquire, retain and “unlock” the value of high-value custom-

ers determines their growth path. 

Incumbents and attackers differ from each other in their customer mix. A 

proxy for the customer value can be the average bill, i.e., the average reve-

nue per user (ARPU). Mobile operators can increase their size as measured 

by revenue and market share both with low-value-subscribers or with high-

value-subscribers. In the extreme cases they can either attract a large num-

ber of low-value-subscribers or count with some high-value-customers. Al-

though the customer value is an important factor useful in explaining ex 

post size and growth, it cannot provide clear guidance ex ante and may have 

an insignificant impact in the statistical analysis (see table 3-13). 

Similar to the customer value as indicated by ARPU, the usage of mobile 

telephony services as measured by minutes of use is an important driver of 

revenues and market share. Mobile operators can increase revenues and 

market share either with a customer portfolio consisting of many low-

usage-subscribers or compensate with a small number of high-usage-

subscribers. This duality will most probably lead to statistical insignificance 

in the sample of 141 mobile operators. In any case, the empirical relation-

ship is very hard to predict in advance (see table 3-13). 

                                              

141 See for instance Heinz K. Stahl, Kurt Matzler and Hans H. Hinterhuber, "Linking Cus-
tomer Lifetime Value with Shareholder Value," Industrial Marketing Management 
32.4 (2003). 
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Table 3-13: Hypotheses on company ARPU and minutes of use 

 
Growth factor – Company average revenue per user 

Incum-
bents 

Attac-
kers 

 Total revenues   
H14.1 The customer value as measured by the average revenue 

per user (ARPU) does not significantly impact revenues. 
0 0 

    
 Market share   
H14.2 ARPU does not significantly impact market shares. 0 0 
    
 Growth of total revenues   
 Level   
H14.3 ARPU does not significantly impact revenue growth. 0 0 
    
 First differences   
H14.4 The change in customer value (ARPU) does not signifi-

cantly impact revenue growth. 
0 0 

    
 Growth of market share   
 Level   
H14.5 ARPU does not significantly impact market share growth. 0 0 
 First differences   
H14.6 The change in ARPU does not significantly impact market 

share growth. 
0 0 

    
 Growth factor – Company minutes of use   

 Total revenues   
H15.1 The usage of mobile telephony services as measured by the 

minutes of use (MoU) does not significantly impact reve-
nues. 

0 0 

    
 Market share   
H15.2 The usage (MoU) does not significantly impact market 

shares. 
0 0 

    
 Growth of total revenues   
 Level   
H15.3 The usage (MoU) does not significantly impact revenue 

growth. 
0 0 

 First differences   
H15.4 The change in usage of mobile telephony services (MoU) 

does not significantly impact revenue growth. 
0 0 

    
 Growth of market share   
 Level   
H15.5 The usage (MoU) does not significantly impact market 

share growth. 
0 0 

 First differences   
H15.6 The change in usage (MoU) does not significantly impact 

market share growth. 
0 0 

Source: Own illustration 
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4 Empirical Analysis of the Success Factors 

The fourth chapter presents and interprets the empirical results of this study 

and is therefore core in this thesis. It commences with a selection of the 

sample that serves as a basis of the empirical analysis and briefly indicates 

the data sources utilized. In the next step, it gives a sense of the data by pre-

senting the descriptive results, which illustrate the development of the vari-

ables in the course of time as well as their characteristics in the cross-

section. The regression analysis and the accompanying interpretation of re-

sults against the background provided by the hypotheses form the main part 

of the chapter. It is subdivided in two sections: the discussion of the basis 

models and the discussion of the extended models. Within these two blocks 

the explanatory variables are interpreted one by one regarding their effects 

on the endogenous variables. Each of the two parts is followed by a sum-

mary. The chapter ends with an overall summary of the empirical results.   

4.1 Sampling, Data and Descriptive Results 

4.1.1 Sample Collection 

In order to fulfill the data requirements induced by the research questions, it 

is necessary to elaborate and apply a thorough sampling procedure, as well 

as utilize appropriate sources to gather the data. 

4.1.1.1 Sample Selection Procedure 

The target of the sampling is to compose a sample that is large enough 

(100+ companies) and that offers diversity. This diversity though should 

not be established at the expense of interpretability. Companies from very 

different regions, e.g., African and European companies, might differ too 

much to be integrated in one model. Therefore, only European companies 

are in the focus of the current analysis.  
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There are 51 European countries with 164 mobile operators. The relatively 

small number of companies per country is due to the oligopolistic character 

of the telecommunication services industry, which counts with 4-5 compa-

nies in most of the countries with the exception of particularly large mar-

kets such as Russia or USA.  

35 out of these 51 countries have more than 1 million mobile subscriptions. 

The remaining 16 countries with 23 mobile operators count with less than 1 

million subscribers. Hence, they are considered of minor importance for the 

mobile telecommunications sector and are not included in the sample. 

These countries are Kosovo, Moldova, Montenegro, Andorra, Cyprus, 

Faroe Islands, Gibraltar, Greenland, Guernsey, Iceland, Isle of Man, Jersey, 

Liechtenstein, Luxembourg, Malta and Monaco.  

None of the above listed countries bears notable growth potential for the 

telecommunications industry. This might be the case in a country that is 

currently less penetrated with mobile telecommunication services but due to 

its population size bears potential for subscriber growth or due to its high 

GDP offers opportunities for increase in usage and revenue growth. This 

additional check has been applied on the sample. As a threshold for size and 

wealth the averages of the median country population and GDP worldwide 

for the period 1999-2008 have been taken. None of the excluded countries 

is large or rich enough. Besides, some of these countries are so small that 

they do not have national mobile operators but are covered by subsidiaries 

of major European mobile operators. Also, the data for them are scarce and 

time series are incomplete, since companies do not experience public pres-

sure for detailed reporting.  

Thus, the sample of 141 companies from 35 European countries is the basis 

for all analyses in this study. Figure 4-1 illustrates the above described 

sample selection procedure. Tables A-2 and A-3 in the appendix contain 

detailed overviews on the countries and companies included in the sample. 
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The industry of mobile telecommunications services is comparably stable. 

Companies rarely decide to move to another business area due to the large 

investments in network and infrastructure. Also very few companies go 

bankrupt, because the subscriptions-based revenue stream is relatively pre-

dictable and usually stable. Moreover, many of them are subsidiaries of 

large multinationals and can count with their financial support in case of 

distress. Since the industry is entering the maturity stage, the major trend 

that influences the corporate landscape is consolidation. In the observation 

period of this study 12 companies out of 141 were acquired by other mobile 

operators. For these 12 companies data is available until the acquisition 

year. The data for the acquirers is included in the analysis on a pro-forma 

basis in order to avoid the effects of acquisitions dominating the test results. 

A list of the acquired companies with supplementary information about the 

year of acquisition and the acquirer is included in the appendix (see table A-

4, p. 214). 

Figure 4-1: Sample selection procedure 

Specify universe Select sample Check sampling

▪ Find a sample of 100+ 
companies which offers 
variety in terms of launch 
circumstances (incumbent 
vs. attacker), stage in the 
life cycle, region 
(developed vs. less 
developed)

** Average of the median country population worldwide for the period 1999 – 2008
** Average of the median GDP per capita worldwide for the period 1999 – 2008

▪ Select all European 
mobile operators in the 
period 
1999 – 2009

▪ 164 mobile operators
from 51 European 
countries

▪ Identify countries of 
importance for the 
industry of mobile 
telecommunication 
services

▪ Include operators from
countries with more than
1 million mobile 
subscriptions

▪ 141 operators from 35 
countries

▪ Make sure that the 
countries not included due 
to low subscriber numbers 
are really of lower 
importance

▪ Check for large and rich
countries, since they may
bear growth potential

▪ "Large" means population
> 6.7 million*

▪ "Rich" means GDP per 
capita > USD 2,352**

▪ No additional countires
have been added to the
sample

Target

Approach

 

Source: Own illustration 
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4.1.1.2 Data Sources 

The analysis relies on several secondary data sources, which are presented 

in table 4-1. All of them provide data of highest quality. The macroeco-

nomic data were collected from the Economist Intelligence Unit (EIU) and 

the statistics of the United Nations (UN). The endogenous variables: total 

service revenues and market shares based on revenues and subscribers were 

sourced from Merrill Lynch Global Wireless Matrix (ML GWM) and 

World Cellular Information Service (WCIS). Where data for market shares 

were missing, the market share numbers were calculated based on the com-

pany and market revenues and subscribers data. The sources for the ex-

planatory variables were ML GWM, WCIS, Pyramid and Yankee. The 

Global Wireless Matrix served as the main source. Countries and compa-

nies that are not covered by Merrill Lynch were sourced from the other 

three providers. Missing data points in the time series were sought in the 

other data sources and added based on ratios in order to keep the data con-

sistent.  

4.1.2 Descriptive Results 

The descriptive statistics are shown in the structure of the success factors 

separately for the data on country level (macroeconomic factors, regulatory 

factors, competition factors and industry specific factors) and for the data 

on company level. When it comes to the industry specific factors and the 

company specific factors, each driver of the endogenous variables – service 

revenues and the market shares – is analyzed.  

Figure 4-2 illustrates the structure that is followed in the course of this 

chapter. Direct drivers of revenues are the numbers of subscribers and the 

customer value or average bill size measured by the average revenue per 

user. The customer value, in its turn, depends on the usage of mobile tele-

communication services as minutes of use and the prices set by the com-

pany measured by revenue per minute. 
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Table 4-1: Data sources for explanatory variables 

Theory basis Variable Source 

Population UN, EIU Macroeconomic 

factors GDP per capita UN, EIU 

   

Regulatory factors Number of years since liberalization Web search 

   

HHI Own calculations Competition  

factors Number of players WCIS, ML GWM, Pyramid 

   

Mobile penetration WCIS, ML GWM, Pyramid 

Fixed penetration ML GWM, Pyramid, Yankee 

Industry specific 

factors 

Market RPM WCIS, ML GWM, Pyramid 

   

Time factor Year - 

   

Company age Web search 

Number of subscribers WCIS, ML GWM , Pyramid 

Company revenues WCIS, ML GWM 

Company RPM WCIS, ML GWM 

Company ARPU WCIS, ML GWM, Pyramid 

Company specific 

factors 

Company MoU WCIS, ML GWM 

Source: Own illustration 

The descriptive statistics for all variables follow the same structure. A line 

chart illustrates the development from 1999 until 2009. In order to describe 

the characteristics of the cross section, some statistical measures such as the 

mean, median, maximum value, minimum value, standard deviation as well 

as the number of observations are shown for the first year of observation 

1999, the last year in the sample 2009 and the whole panel. The descriptive 

statistics differentiate between the subsamples of developed and less devel-

oped countries or incumbents and attackers, where the differences are so 

large that a separate analysis is needed to ease the understanding. 
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Figure 4-2: Drivers of service revenues 

Service revenue

Number of mobile 
subscribers

Usage 
(minutes of use)

Price level 
(revenue per minute)

Customer value 
(average revenue per user)

 

Source: Own illustration 

4.1.2.1 Macroeconomic Factors 

Figure 4-3 illustrates the development of the population and GDP per cap-

ita in a differentiated manner for developed countries and less developed 

countries in order to account for the differences between both subsamples. 

The country's population indicates its attractiveness in terms of potential 

mobile subscribers. The population size of the countries in the sample 

ranges from ca. 1 million to ca. 146 million. The median population 

amounts to ca. 10 million. Developed telecommunications markets differ 

from less developed ones in the trend. Both the mean and median popula-

tion size in developed markets has been growing over the specified period 

of 11 years, whereas the population of less developed markets has been 

shrinking.  
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The country's GDP per capita indicates its attractiveness in terms of pur-

chasing power of the mobile subscribers. The GDP per capita in the sample 

ranges from EUR 600 to ca. EUR 65,000 with a median GDP per capita of 

ca. EUR 12,000. In the subsample of developed markets the median per 

capita income amounts to ca. EUR 30,000, whereas the median in less de-

veloped markets is roughly seven times lower, at ca. EUR 4,400. 

GDP per capita has been increasing in all countries. In developed markets it 

has been growing at an annual compound growth rate of 2.8%, in less de-

veloped markets – at 13.8% given the low starting base. Overall, the median 

GDP per capita doubled in the observed time frame. 

In less developed markets countries the decreasing population as a stand 

alone factor impacts growth in a negative way, whereas the growing GDP 

per capita is beneficial for growth. In developed markets both trends affect 

growth in a positive way.  

4.1.2.2 Regulatory Factors 

The number of years since liberalization indicates how long the mobile 

telecommunications market has been driven by competitive forces instead 

of state regulation and monopolistic decision making. The length of this pe-

riod indicates the development stage of the market for mobile telecommu-

nication services. Figure 4-4 shows how the countries are distributed across 

the stages in the product life cycle. The sample consists of 15 mature or de-

veloped and 20 less developed markets, i.e., 43% of the markets are devel-

oped and 57% are less developed. The structure of the companies is similar. 

45% of the companies are located in developed markets, whereas the re-

maining 55% operate in less developed markets.  

The main determinant for the development stage is the time that passed by 

since the market was liberalized. The timing of liberalization is also illus-

trated in Figure 4-4. The liberalization in Europe has been a continuous 

xxxx 
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Figure 4-3: Population and GDP per capita 
 

  
Population in developed markets GDP per capita in developed markets 
 1999 2009 Panel

mean  25.8   27.1  26.5 

median  10.2   10.6  10.3 

max  82.1   82.2  82.5 

min  3.8   4.5  3.8 

stdev  25.9   26.8  26.2 

obs  63   63  693 
 

 1999 2009 Panel

mean  24,289  32,465   30,035 

median  24,382  32,150   29,426 

max  35,177  56,352   64,791 

min  11,214  15,880   11,214 

stdev  5,494  8,630   8,317 

obs  63  61   691 
 

  

Population in less developed markets GDP per capita in less developed  

markets 

 1999 2009 Panel

mean  33.9   33.1  33.5 

median  10.2   10.0  10.1 

max  146.3   140.9  146.3 

min  1.4   1.3  1.3 

stdev  48.7   47.1  47.7 

obs  78   78  858 
 

 1999 2009 Panel

mean  3,213  7,899   5,625 

median  1,719  6,271   4,373 

max  12,095  21,766   21,841 

min  600  1,854   600 

stdev  2,960  4,852   4,347 

obs  78  78   858 
 

** Median country’s population 

** Median country’s GDP per capita 
 

Source: Own illustration 

process over time. It started in 1994 in Finland and Sweden followed by 

Belgium and Italy in 1995. The last ones to be liberalized were Bosnia and 

Herzegovina, Russia, Serbia and Ukraine in 2006 and Albania, Belarus and 

Macedonia in 2007. 

Population in millions* GDP per capita in EUR** 
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Figure 4-4: Sample structure by development stage 

Split by stage 
in product life cycle*
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Split by liberalization year
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Source: Own illustration 

4.1.2.3 Competition Factors 

The deregulation of the mobile telecommunications sector in many Euro-

pean countries opened up the markets for competition. The competition 

kept intensifying due to the attackers' growing market shares and the en-

trance of more attackers. The median number of players also increased 

from 3 in 1999 to 4 in 2009. The concentration measured by the Herfin-

dahl-Hirschman index decreased over the observed time period. Still, the 

markets for mobile telecommunication show median values of HHI of 

around 0.34 in 2009 and are far less competitive compared to other indus-

tries, as Figure 4-5 suggests. 

4.1.2.4 Industry Specific Factors 

Figure 4-6 presents the development of the market penetration with mobile 

xxx 
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Figure 4-5: Herfindahl-Hirschman Index 

Herfindahl-Hirschman Index* 
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 1999 2009 Panel

mean  0.48   0.35  0.41 

median  0.48   0.34  0.38 

max  1.00   1.00  1.00 

min  0.17   0.20  0.17 

stdev  0.18   0.09  0.13 

obs  141   141  1,551  

 

* Median of companies’ HHI  

Source: Own illustration 

and fixed telecommunication services. The mobile penetration signals the 

level at which the population is penetrated with mobile telecommunication 

services. When the mobile penetration is low, operators may have the op-

portunity to enlarge the market and subsequently grow their absolute reve-

nues and profits without having to fight against the competitors for higher 

market share. The sample is very heterogeneous, when it comes to mobile 

penetration, since more developed countries have had much higher penetra-

tion rates than less developed countries. The mobile penetration increased 

significantly over the time period 1999 – 2009. 

The fixed penetration is important in the analysis of the mobile telecom-

munications industry. High fixed penetration signals that operators may 

have the opportunity to increase the market by attacking the sector of fixed 

telephony satisfying similar customer needs. At the same time, this poten-

tial may be hard to realize, especially for attackers. Usually it is the incum-

bents that benefit from high fixed penetration rates, since their nearly mo-

nopolistic position in the fixed telephony market provides them with the 
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necessary resources to build a strong mobile business as well. Similarly to 

mobile penetration, the range of fixed penetration in the panel is quite large 

(0.05 to 0.67 for 2009), since developed countries have had much higher 

penetration rates than less developed countries. The fixed penetration de-

creased over time due to the mobile-fixed substitution.  

Figure 4-6: Mobile and fixed penetration 

Mobile penetration in lines per 10.000 

people* 

Fixed penetration in lines per 10.000 

people** 

 
 
 1999 2009 Panel

mean  0.3   1.2  0.7 

median  0.2   1.2  0.8 

max  0.6   2.3  2.3 

min  0.0   0.6  0.0 

stdev  0.2   0.3  0.4 

obs  141   141  1,551  

 1999 2009 Panel

mean  0.37  0.31   0.35 

median  0.37  0.29   0.34 

max  0.67  0.57   0.67 

min  0.05  0.11   0.05 

stdev  0.14  0.10   0.12 

obs  141  141   1,551  
** Median mobile penetration 

** Median fixed penetration 
 

Source: Own illustration 

The country service revenues presented in Figure 4-7 capture the size of 

the mobile telecommunications market. The median of the cumulated mar-

ket service revenues doubled in the period 1999-2009 as a result of steady 

subscriber growth and increasing usage of mobile services. The market size 

of the countries covered in the sample as measured by the service revenues 

ranges from EUR 0.2 billion to EUR 23 billion in 2009.   

The number of mobile subscribers is the most important driver of the 
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Figure 4-7: Country service revenue 

Country service revenue in EUR billions*  
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 1999 2009 Panel

mean  2.4   6.6  5.2 

median  1.3   3.1  2.3 

max  10.3   23.1  26.6 

min  0.0   0.2  0.0 

stdev  3.2   7.1  6.6 

obs  116   140  1,477  

 

* Median of cumulative country service revenues  

Source: Own illustration 

market size. The median number of subscribers increased more than five 

times from ca. 2.3 million to ca. 12.2 million, as suggested in Figure 4-8. 

The steady subscriber growth outweighs the effect of the average revenue 

per user (ARPU) that has been decreasing constantly over time. The me-

dian ARPU in 2009 amounted to just half of the ARPU in 1999. The reason 

for this development is rooted in the decreasing prices and in the changing 

customer mix. Whereas mobile telephony was purchased by the rich and 

business people in the 90ies, it turned later on into a mass service attracting 

also low-usage customers. These two factors: the development stage with 

its effect on the customer portfolio and the prices are also the reasons for 

the large differences in the level of ARPU across the markets that used to 

be from ca. EUR 70 in 1999 and decreased to ca. EUR 47 in 2009.  

The decrease in ARPU results from a decrease in prices that prevails the 

effect of the increasing minutes of use, both shown in Figure 4-9. The price 

level measured by revenue per minute has been steadily declining over 

xxxx 
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Figure 4-8: Country mobile subscribers and average revenue per user 

Country mobile subscribers in thosands* Country ARPU in EUR** 
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 1999 2009 Panel

mean  5,458   39,679  22,374 

median  2,250   12,238  7,531 

max  30,395   207,910  207,910 

min  11   1,003  11 

stdev  8,149   56,482  36,320 

obs  141   141  1,551  

 1999 2009 Panel

mean  37  19   26 

median  37  18   26 

max  73  50   135 

min  2  3   0 

stdev  13  11   14 

obs  116  141   1,496  
*    Median of cumulative country mobile subscribers 

**  Median of country average ARPU 

Source: Own illustration 

time. Also the range between the minimum and maximum values decreased 

from ca. EUR 0.80 in 1999 to ~ EUR 0.30 in 2009 as a result of the massive 

decline. This is a natural development given the maturing of the mobile 

telecommunication services. It has been substantially intensified by regula-

tory decisions promoting consumer interests. The regulator, especially in 

the countries belonging to the EU, has been pushing for price reductions by 

regulating the mobile termination rates.  

The minutes of use show a very wide range with low-usage-markets below 

100 minutes and high-usage-markets above 450 minutes in 2009 as a con-

sumer response to different purchasing power and prices. Overall, the min-

utes of use increased over time due to the commoditization of the mobile 

services and their price decrease. Only in the years of crisis 2000-2002 

there was a dip in the usage, which was compensated in the following years.  
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Figure 4-9: Country revenue per minute and minutes of use 

Country RPM in EUR* Country MoU per subscriber and 

month** 
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 1999 2009 Panel

mean  0.31   0.11  0.21 

median  0.31   0.09  0.20 

max  0.77   0.30  1.22 

min  0.00   0.01  0.00 

stdev  0.12   0.06  0.13 

obs  141   141  1,551 
 

 1999 2009 Panel

mean  142  176   136 

median  120  152   122 

max  438  451   451 

min  31  97   24 

stdev  77  76   65 

obs  96  137   1,375 
 

** Median country average RPM 

** Median country average MoU 

 

Source: Own illustration 

4.1.2.5 Company Specific Factors 

The analysis of the company specific factors differentiates between incum-

bents and attackers. It focuses on the indicators for success: revenues and 

market shares as well as on their drivers: number of mobile subscribers, 

customer value as measured by monthly average revenue per user, prices as 

approximated by revenue per minute and usage as minutes of use. 

Incumbents have been larger in terms of revenues than attackers, as shown 

in Figure 4-10. The largest size gap was observed in 2001-2002 and dimin-

ished gradually, since the attackers continued growing and the incumbents 

started to decline. 

The development of the market shares shows a similar trend (see Figure 4-

11). Whereas the median market share of attackers increased a little, 

xxxxxx xxxx 
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Figure 4-10: Company service revenue 

Company service revenue in EUR billions (median) 
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 Incumbents Attackers 

 1999 2009 Panel 1999 2009 Panel

mean  1.9   2.4  2.5  1.0  1.6   1.5 

median  1.1   1.2  1.3  0.5  0.8   0.7 

max  6.4   9.9  9.9  4.6  8.4   8.6 

min  0.1   0.2  0.0  0.0  0.0   0.0 

stdev  1.9   2.7  2.7  1.2  1.9   1.8 

obs  14   28  253  27  66   602  
Source: Own illustration 

incumbents have lost notably market share. The downward trend in the case 

of the incumbents is strong and steady, when the market share is measured 

based on subscriber numbers instead of revenues. When the market share is 

calculated based on revenues, the line is not that straight, but still indicates 

a clear downward trend (see the second section of Figure 4-11). 

An important driver of revenues and market share is the number of mobile 

subscribers, which is presented in Figure 4-12. Both incumbents and at-

tackers have been growing in terms of subscribers. At any point of time the 

median incumbent was twice as large as the median attacker. The develop-

ment of the mobile subscribers explains the size differences between in-

cumbents and attackers, but does not explain the different trends: expansion 

of the attackers and decrease in the case of the incumbents. 
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Figure 4-11: Market share 

Market share based on subscribers (median) 
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Source: Own illustration 
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Figure 4-12: Company mobile subscribers 

Company mobile subscribers in thousands (median) 
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Source: Own illustration 

The second determinant of success next to the number of mobile subscrib-

ers is the customer value in terms of average revenue per user. The cus-

tomer value has been steadily decreasing for both incumbents and attackers, 

as Figure 4-13 reveals. The decrease was the strongest until 2003 due to 

both decreasing prices and decreasing usage. After 2003 the line flattened a 

bit, since the increasing usage partially compensated for the decline in 

prices. Incumbents managed to attract and keep on average more high-value 

customers, probably due to brand loyalty, on-net community effects and 

large share in the segment of business customers. 

The customer value is driven by the company prices as indicated by reve-

nue per minute and the subscribers’ usage as measured by minutes of use. 

The development of both variables is presented in Figure 4-14. Usually at-

xxx 
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Figure 4-13: Company average revenue per user 

Company average revenue per user in EUR (median) 
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tackers are known as lean organizations with competitive pricing, which 

cannot be easily replicated by incumbents. The empirical data though do 

not provide evidence for this belief. Both incumbents and attackers have 

been reducing their prices in a similar way resulting in a parallel develop-

ment. Also the absolute median price levels have been almost the same at 

any point of time. 

The second driver of the customer value next to the company prices is the 

customer usage as minutes of use. Figure 4-15 suggests that incumbents 

and attackers showed in the first three years of the time series similar mean 

usage following a downward trend. After 2002 the trend turned into steady 

growth. Until 2007 the incumbents used to have high-usage subscribers but 

then they were surpassed by the attackers who managed to attract more 



 

 129

high-usage subscribers and/or stimulate the usage of existing ones with 

their attractive tariff offering. 

Figure 4-14: Company revenue per minute 

Company revenue per minute in EUR (median) 
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Figure 4-15: Company minutes of use 

Company minutes of use (median) 
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4.2 Regression Analysis and Interpretations 

4.2.1 Model Specification 

The specification of the firm growth regression can be written as 

 

    Yjt = αjt + ßjtXjt + δjtZjt + εjt   

 

where Yjt denotes the endogenous variable which may be depending on the 

regression 

1. the revenues of company j in year t 



 

 131

2. the market share of company j in year t, whereby the market share is 

calculated based on subscriber numbers 

3. the market share of company j in year t, whereby the market share is 

calculated based on revenues 

4. the annual revenue growth rate of company j in year t as measured 

by the differences in revenues in the current period vs. the previous 

period 

5. the annual market share growth rate of company j in year t as meas-

ured by the differences in market share in the current period vs. the 

previous period, whereby the market share is calculated based on 

subscriber numbers 

6. the annual market share growth rate of company j in year t as meas-

ured by the differences in market share in the current period vs. the 

previous period, whereby the market share is calculated based on 

revenues. 

Xjt stands for the matrix containing the external growth factors such as the 

macroeconomic factors, the regulatory factors, the competition factors and 

the industry specific factors and ßjt is its parameter. Zjt is the matrix that in-

cludes the internal growth factors, i.e., the company specific factors, and δjt 

is its parameter. αjt denotes the intercept and εjt the error term. 

There is a large number of explanatory variables to be tested. Therefore, the 

testing approach will be to formulate a robust basis model built from exter-

nal growth factors. In this basis model the internal growth factors will be 

included one by one in order to examine their impact isolated from other 

variables.  

The basis model will be formulated like this 

 

Yjt = αjt + ßjtXjt + εjt   
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and will be extended with the matrix of internal growth factors Zjt that will 

consist of just one variable at a time.  

 

Yjt = αjt + ßjtXjt + δjtZjt + εjt   

 

Section 4.2.2 contains 12 basis models: separately for the subsample of in-

cumbents and the subsample of attackers for each of the 6 endogenous vari-

ables. In section 4.2.3 the extensions of these 12 models will be succes-

sively introduced. 

4.2.2 Basis Models 

The six basis models for revenue and market share calculated based on sub-

scribers and revenues include: 

1. two macroeconomic variables: population, GDP per capita 

2. one regulatory variable: stage in the product life cycle 

3. two competition variables: HHI and number of players 

4. three industry specific variables: mobile penetration, fixed penetra-

tion, market price level (RPM) 

5. one time variable: year of observation 

The six basis models for growth of revenue and market share based on sub-

scribers and revenues include the same growth factors as the basis models 

for the level endogenous variables. Since growth is determined by the level 

of a specific growth factor in the current period and by its change versus the 

previous period, each variable is used twice – with its value in the observed 

period and as first differences between the current period and the preceding 

period.  
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Table 4-2 shows the empirical results for revenue and market share defined 

in two ways and Table 4-3 contains the regression results for growth in 

revenue and market share again with both definitions separately. The 

growth factors are placed vertically in the first column, and each of the next 

6 columns represents one basis model. Coefficients that are significant at a 

confidence level of 95% are marked bold. Coefficients that are significant 

at a confidence level of 90% are bold but in dark blue color in order to dis-

tinguish them. 

Most of the equations fit very well the data, as suggested by the high coeffi-

cients of determination R2. The models explaining the size and growth of 

attackers tend to have somewhat lower coefficients of determination com-

pared to incumbents. One possible explanation is that the subsample of at-

tackers is more heterogeneous than the subsample of incumbents; therefore 

it is hard to capture the individual behavior of all attackers in a model. 

Overall, the variability in the subsample of attackers is well reflected in the 

equations, but the data set for incumbents seems to be even better accom-

modated in the statistical models.  

The comparison of the coefficients of determination suggests further that 

the models explaining revenues show somewhat better fit than the models 

for market share. Also, the models for the level endogenous variables are 

characterized by somewhat higher coefficients of determination than the 

corresponding models explaining growth variables. This is a natural out-

come caused by the loss of variability that occurs when using relative 

measures and constructing variables from first differences.  

The empirical results will be interpreted factor by factor for the 12 basis 

models. Extracts of tables 4-2 and 4-3 will show only the factor under dis-

cussion. At the same time, the test results will be compared to the hypothe-

sized relationships again based on an overview table for each variable. This 

table summarizes the results for the two definitions of market share and its 

xxx 
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Table 4-2: Basis models for revenue and market share 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Intercept  −6.18 −7.69 2.18 −3.52 0.10 −3.25

t-statistics  −17.80 −15.64 6.64 −7.90 0.32 −6.96

Log (Population)  0.86 0.79 0.02 −0.00 −0.02 −0.12

t-statistics  51.43 48.38 1.80 −0.14 −1.60 −8.44

Log (GDP per Capita)  0.54 0.57 −0.14 0.20 −0.00 0.20

t-statistics  15.19 11.63 −4.38 4.40 −0.06 4.40

Years since Liberal. 0.12 −0.18 0.03 −0.32 0.20 −0.27

t-statistics  2.43 −2.70 0.55 −4.70 5.10 −4.23

Log (HHI)  0.62 −0.56 0.91 −1.16 1.15 −0.23

t-statistics  6.53 −5.76 14.19 −11.81 14.80 −2.50

Players  −0.02 −0.15 −0.02 −0.43 0.03 −0.14

t-statistics  −1.39 −7.64 −1.59 −31.66 1.93 −6.89

Log (Mobile Penetr.)  0.47 0.43 −0.01 0.01 0.03 −0.17

t-statistics  9.80 6.96 −0.65 0.21 0.81 −2.70

Log (Fixed Penetr.)  0.17 −0.35 1.03 −0.76 0.13 −0.24

t-statistics  3.46 −5.81 17.75 −11.23 4.36 −3.63

Log (Market RPM)  0.07 0.29 −0.05 0.13 −0.18 −0.21

t-statistics  1.41 8.47 −2.18 3.26 −3.97 −6.31

Year  0.02 0.02 0.03 −0.02 −0.01 −0.02

t-statistics  2.25 2.34 6.35 −1.82 −2.43 −1.97

Observations  252 602 352 948 252 602

Mean dep  1.08 −0.72 −2.06 −4.64 −1.88 −3.23

SD dep  2.68 2.58 1.65 4.72 1.25 2.42

SEE  0.44 0.86 0.50 1.41 0.41 0.84

R2 0.97 0.87 0.74 0.62 0.69 0.35

Source: Own illustration 
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Table 4-3: Basis models for first differences of revenue and market share 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Rev. 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Intercept  −0.16 −0.12 −0.07 0.20 −0.02 −0.32 

t-statistics  −1.00 −0.71 −1.65 1.37 −0.45 −2.14 

Log (Population)  0.01 0.01 0.00 −0.01 0.00 0.01 

t-statistics  1.54 1.81 0.28 −1.59 1.56 1.45 

1st Diff Log (Population)  2.82 −0.22 0.01 0.12 1.35 1.85 

t-statistics  2.15 −0.91 0.04 0.47 1.28 0.35 

Log (GDP per Capita)  0.02 0.02 0.01 −0.00 0.00 0.04 

t-statistics  1.05 1.18 1.70 −0.14 0.01 2.27 

1st Diff Log (GDP per Cap.)  0.41 0.71 0.00 0.01 −0.04 0.09 

t-statistics  3.78 10.07 0.14 0.21 −1.36 1.58 

Years since Liberalization  −0.00 0.00 −0.002 0.00 −0.003 −0.00 

t-statistics  −1.56 0.96 −2.21 0.77 −2.77 −0.80 

Log (HHI)  −0.05 0.03 −0.00 0.13 −0.02 0.02 

t-statistics  −1.08 0.67 −0.26 3.06 −1.78 0.59 

1st Diff Log (HHI)  0.41 −0.23 0.70 −0.11 0.18 −0.17 

t-statistics  4.12 −3.11 19.69 −1.28 5.92 −2.20 

Players  −0.00 −0.00 0.00 0.02 −0.00 −0.00 

t-statistics  −0.34 −0.39 0.41 4.24 −0.78 −0.35 

Log (Mobile Penetration)  −0.11 −0.06 −0.02 0.03 −0.02 0.01 

t-statistics  −4.40 −2.81 −2.38 1.80 −2.09 0.26 

1st Diff Log (Mob. Penetr.)  0.33 0.32 −0.01 −0.07 −0.01 −0.01 

t-statistics  5.45 5.73 −0.50 −1.76 −1.13 −0.11 

Log (Fixed Penetration)  −0.06 −0.00 0.01 0.04 −0.01 −0.02 

t-statistics  −1.96 −0.09 0.53 1.62 −0.85 −1.34 

1st Diff Log (Fixed Penetr.)  0.07 0.05 −0.01 0.02 −0.01 0.03 

t-statistics  0.62 0.62 −0.57 0.29 −0.16 0.39 

Log (Market RPM)  −0.00 −0.04 0.00 −0.02 0.00 −0.02 

t-statistics  −0.01 −3.08 0.40 −1.52 0.46 −1.91 

1st Diff Log (Market RPM)  0.10 0.08 −0.00 0.03 0.02 −0.09 

t-statistics  2.67 3.14 −0.16 1.47 1.77 −2.84 

Year  −0.01 −0.02 0.002 −0.01 0.002 −0.01 

t-statistics  −3.20 −6.51 1.90 −3.53 2.19 −2.99 

Observations  220 519 319 841 220 519 

Mean dep  0.12 0.26 −0.09 0.10 −0.02 0.06 

SD dep  0.28 0.43 0.25 0.50 0.07 0.29 

SEE  0.17 0.29 0.14 0.50 0.06 0.28 

R2 0.63 0.55 0.65 0.25 0.28 0.21 

Source: Own illustration 
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growth. The directions of the relationships are indicated with + for a posi-

tive relationship, - for a negative correlation and 0 for insignificant results. 

When the outcomes of the two market share definitions diverge, the rela-

tionship is labeled as unclear. In the special case when one definition ren-

ders insignificant results, but the other one provides significant coefficients, 

the sign of the significant correlation is considered as dominant and in-

cluded in the overview table. Fields with significant results that prove the 

pre-formulated hypotheses true are filled green. Significant results that do 

not support the hypotheses are highlighted orange. Insignificant results no 

matter whether they were hypothesized or not are not marked. 

4.2.2.1 Effect of Macroeconomic Factors 

The population size affects in a highly significant and positive way the ab-

solute size of revenues for all mobile telecommunications companies. In 

countries with 1% larger population incumbents and attackers achieve reve-

nues that are higher by 0.86% and 0.79% respectively, as shown in table 4-

4. They also tend to grow somewhat faster in larger countries, as suggested 

by the small, but positive effect of population on revenue growth of attack-

ers and the insignificant and small, but still positive impact on incumbents. 

However, a growing population size as captured by its first differences in-

fluences in a different way the revenue growth of the two company types. It 

is beneficial for incumbents, but does not have a significant impact on at-

tackers. In a growing population adolescents outnumber aging people. As 

soon as young people reach a certain age and become capable of concluding 

contracts, they face the choice between the different providers of mobile 

telecommunication services that are active in the market. Incumbents’ 

brands often have the image of having been “always” there to fulfill com-

munication needs, and are well-known even to people without particular 

interest in mobile telecommunication services and to people who have 

xxxxx 
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Table 4-4: Excerpt of basis models – factor population size 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Population)  0.86 0.79 0.02 −0.00 −0.02 −0.12

t-statistics  51.43 48.38 1.80 −0.14 −1.60 −8.44

 

 1st Diff Log 

(Revenue) 

1st Diff Log  

(Market Share) 

based on Subs. 

1st Diff Log  

(Market Share) 

based on Rev. 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Population)  0.01 0.01 0.00 −0.01 0.00 0.01

t-statistics  1.54 1.81 0.28 −1.59 1.56 1.45

1st Diff Log (Population)  2.82 −0.22 0.01 0.12 1.35 1.85

t-statistics  2.15 −0.91 0.04 0.47 1.28 0.35

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory 

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (Population) + + + + 

1st Diff Log (Revenue) Log (Population) + 0 + + 

1st Diff Log (Revenue) 1st Diff Log (Pop.) + + + 0 

Log (Market Share) Log (Population) 0 + 0 − 

1st Diff Log (MS) Log (Population) 0 0 0 0 

1st Diff Log (MS) 1st Diff Log (Pop.) 0 0 0 0 

Source: Own illustration 

hardly been reached by their advertisement. Here, incumbents may make 

use of their enormous brand popularity and brand strength as a “secure 

choice” to attract customers who sign up for this kind of service for the first 

time. Therefore, incumbents may profit from growing population more than 

attackers.  
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According to one of the two market share definitions, the population size 

influences in a negative and significant way the market share of attackers at 

a confidence level of 95%. The second definition renders insignificant re-

sults. The effect for the subsample of incumbents is positive and significant 

at a confidence level of 90% in one regression and insignificant in the other. 

These results leave some uncertainty about the significance of the relation-

ship. Still, they provide some support for the hypothesis that competition 

tends to become more intense in large economies with numerous popula-

tion, since they attract companies due to their high subscriber and revenue 

potential. According to the test results, attackers’ market share is most 

probably hurt in this scenario, whereas incumbents even profit a little. This 

observation complements the hypothesis with the following nuance: Large 

markets are characterized by higher fragmentation that results from a larger 

number of attackers that compete for the share of the market not occupied 

by the strong incumbent. 

When it comes to market share growth, both the population size and the de-

velopment of the population from period to period are insignificant for all 

mobile operators, regardless of the utilized market share definition. The in-

terpretation of this observation might be that the population size does inten-

sify the competition but does not significantly shift the companies’ relative 

positioning.  

The third section of table 4-4 compares the hypothesized effects and the test 

results for population size. Most of the observations on population size 

prove the pre formulated hypotheses true, except for three relationships that 

have a logical explanation and help to further differentiate incumbents and 

attackers in the way they are affected by this growth factor. Some effects 

can also be linked to the literature. For example, the findings on the positive 
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dependence of revenues on the population size tie back to Rouvinen’s re-

sults that mobile services spread faster in larger countries.142 

The country’s GDP per capita is the second factor that affects highly sig-

nificantly and in positive direction the revenue size of all mobile operators, 

as shown in the first section of table 4-5. This finding corresponds to other 

pieces of research concluding that countries with higher GDP per capita ex-

perience a higher demand for mobile services.143 

According to the test results in the second section of table 4-5, the compa-

nies’ revenue growth in the mobile telecommunications sector though does 

not depend on the average income level of the population, i.e., the effect of 

GDP per capita is insignificant for both incumbents and attackers. Whereas 

the income level is insignificant, the year on year growth of GDP per capita 

accelerates the revenue growth for both types of companies. Thus, all hy-

potheses on revenue and revenue growth can be verified. 

The income level impacts in a positive way the market share of attackers 

and in a negative way the market share of incumbents. This outcome rejects 

the assumed insignificant relationship. One possible explanation builds 

upon its pure interpretation as a wealth factor and assumes interference with 

the product life cycle. Since GDP per capita has been increasing over time 

xxxxxxx 

                                              

142 Rouvinen, "Diffusion of Digital Mobile Telephony: Are Developing Countries Differ-
ent?." 

143 See for example van Cuilenburg and Slaa, "Competition and Innovation in Telecom-
munications: An Empirical Analysis of Innovative Telecommunications in the Public 
Interest.", Dekimpe, Parker and Sarvary, "Staged Estimation of International Diffusion 
Models: An Application to Global Cellular Telephone Adoption.", Ahn and Lee, "An 
Econometric Analysis of the Demand for Access to Mobile Telephone Networks.", 
Gutierrez and Berg, "Telecommunications Liberalization and Regulatory Governance: 
Lessons from Latin America.", Barros and Cadima, The Impact of Mobile Phone Dif-
fusion on the Fixed-Link Network, Talukdar, Sudhir and Ainslie, "Investigating New 
Product Diffusion across Products and Countries.", Hamilton, "Are Main Lines and 
Mobile Phones Substitutes or Complements? Evidence from Africa.", Liikanen, 
Stoneman and Toivanen, "Intergenerational Effects in the Diffusion of New Technolo-
gy: The Case of Mobile Phones.", Grzybowski, "Regulation of Mobile Telephony 
across the European Union: An Empirical Analysis." 
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Table 4-5: Excerpt of basis models – factor GDP per capita 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (GDP per Capita)  0.54 0.57 −0.14 0.20 −0.00 0.20

t-statistics  15.19 11.63 −4.38 4.40 −0.06 4.40

 

 1st Diff Log 

(Revenue) 

1st Diff Log  

(Market Share) 

based on Subs. 

1st Diff Log  

(Market Share) 

based on Rev. 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (GDP per Capita)  0.02 0.02 0.01 −0.00 0.00 0.04

t-statistics  1.05 1.18 1.70 −0.14 0.01 2.27

1st Diff Log (GDP per Cap.) 0.41 0.71 0.00 0.01 −0.04 0.09

t-statistics  3.78 10.07 0.14 0.21 −1.36 1.58

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (GDP per Capita) + + + + 

1st Diff Log (Rev.) Log (GDP per Capita) 0 0 0 0 

1st Diff Log (Rev.) 1st Diff Log (GDP per Cap.) + + + + 

Log (Market Share) Log (GDP per Capita) 0 − 0 + 

1st Diff Log (MS) Log (GDP per Capita) 0 + 0 + 

1st Diff Log (MS) 1st Diff Log (GDP per Cap.) 0 0 0 0 

Source: Own illustration 

in the European sample, high GDP per capita might be associated with re-

cent years and maturing of the markets in the years after the liberalization. 

Naturally, attackers have grown their market shares on the expense of in-

cumbents in the years after the liberalization.  

When it comes to market share growth, it is the citizen’s income level that 

significantly affects the growth of market share in a positive way. Its 
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change does not shift the competitors’ positioning. Thus, GDP per capita is 

a differentiating factor for market share growth in different countries with 

different income level but does not explain changing market shares in an 

individual country given its particular income development. Although the 

impact of GDP per capita on the market share growth is significant in one 

of the two market share definitions, the coefficients are so small that the 

factor seems to be of minor importance. 

The third section of table 4-5 shows a summary of the hypotheses and test 

results for GDP per capita. The hypotheses on revenues and their growth 

hold true in the empirical testing. The hypotheses on market share and its 

growth could be only partially confirmed. In conclusion, this variable 

clearly impacts revenues, market share and revenue growth, its effect on 

market share growth is less relevant due to either insignificant results or 

significant but small coefficients. 

4.2.2.2 Effect of Regulatory Factors 

The number of years that passed by since market liberalization as an 

indicator for the stage in the product life cycle has a positive effect on the 

revenue size and market share of incumbents and negative on attackers, as 

shown in the first section of table 4-6.  

In developed mobile telecommunication markets incumbents tend to have a 

larger revenue base and larger market shares than in less developed mar-

kets. Less developed markets offer better conditions for attackers to achieve 

larger revenue size and market share.  

These test results fully reaffirm the hypothesized relationships. Incumbents 

tend to establish stronger positioning in developed markets. They used to be 

the first player in a liberalized market and continued to profit for a long 

time from their almost stand-alone position, before new entrants could build 

the necessary infrastructure. Moreover, they have a long lasting competitive 
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advantage, which they derive from the large resource and experience base 

inherited from the state-owned monopolist.  

In less developed markets less time elapsed until competition arose: incum-

bents and already established attackers from developed countries quickly 

grasped the growth opportunity to install subsidiaries there. Consequently, 

the incumbents’ position seems to be weaker in less developed markets, 

while attackers have better chances there compared to developed markets. 

The impact on revenue growth presented in the second section of table 4-6 

is insignificant in both subsamples against the hypothesized positive effect 

for attackers and negative effect for incumbents. Consequently, the passage 

of time since liberalization does not affect revenue growth.  

The market share growth of attackers is not affected in a significant way by 

the development stage of the market – a result that does not satisfy the ex-

pectations of a positive effect. The impact on the market share growth of 

incumbents is as expected significant and negative, i.e., incumbents achieve 

lower market share growth in markets that have been operating longer as 

liberal.  

The empirical results suggest that the number of years since liberalization is 

more important for the absolute level of revenue and market share than for 

growth. Whereas the significant coefficients in the regressions for revenue 

and market share reach values up to 0.32, the coefficients in the regressions 

for the first differences are close to 0 and only two out of six are significant.  

The third section of table 4-6 summarizes the hypothesized and test effects 

of the number of years since liberalization on the four endogenous vari-

ables. Some statements can be fully, others – at least partially verified, since 

the three insignificant results do not provide enough empirical evidence.  
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Table 4-6: Excerpt of basis models – factor number of years since liberalization 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Years since Liberalization 0.12 −0.18 0.03 −0.32 0.20 −0.27

t-statistics  2.43 −2.70 0.55 −4.70 5.10 −4.23

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Rev. 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Years since Liberalization  −0.00 0.00 −0.002 0.00 −0.003 −0.00

t-statistics  −1.56 0.96 −2.21 0.77 −2.77 −0.80

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (Years since Liberal.) + + − − 

1st Diff Log (Revenue) Log (Years since Liberal.) − 0 + 0 

Log (Market Share) Log (Years since Liberal.) + + − − 

1st Diff Log (MS) Log (Years since Liberal.) − − + 0 

Source: Own illustration 

4.2.2.3 Effect of Competition Factors 

The test results for the impact of the Herfindahl-Hirschman-Index on the 

size of revenues and market shares presented in the first section of table 4-7 

reveal that incumbents benefit from high market concentration and attackers 

from low concentration. This effect is also quite large compared to the coef-

ficients of the other growth factors, so that the difference in the reve-

nue/market share of mobile operators resulting from 1% difference in HHI 

among the sample countries ranges between 0.23% and 1.16%.  
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The level of the HHI does not significantly impact the revenue growth, but 

changes of the HHI do, as the second section in table 4-7 suggests. A fur-

ther increase of the HHI accelerates the revenue growth of incumbents and 

harms the revenue growth of attackers.  

HHI has the opposite effect on market share growth. At high levels of mar-

ket concentration there is less room for incumbents left to grow further their 

market shares. If the concentration increases, though, incumbents’ market 

shares continue to grow. For attackers, the effect of the HHI on the market 

share growth can not be derived from the results with certainty, since two 

test statistics out of four are insignificant. The results point towards a posi-

tive effect of the HHI values on the market share growth and a negative ef-

fect of the HHI changes on the market share growth, opposite to the ob-

served relationship for incumbents. Still, the outcome for market share 

growth of attackers is denominated as significant in table 4-7 which sug-

gests congruence between the test results and the pre-formulated hypothe-

ses. 

The number of players has a negative impact on most of the endogenous 

variables for both incumbents and attackers. The more players participate in 

the market for mobile telecommunication services, the smaller is on average 

their revenue base, as the negative test results in the first section of table 4-

8 suggest. This effect is more substantial for attackers with a coefficient of 

0.15 versus 0.02 for incumbents.  

The market shares of attackers are also more vulnerable to intense competi-

tion resulting from a large number of companies. The effect of the number 

of players on attackers is highly significant and negative, regardless of the 

measurement method for market share. The impact on incumbents is nega-

tive, but insignificant, when the market share is calculated based on sub-

scribers. The revenue based definition renders even a positive significant 

result for incumbents. The empirical observations suggest that the existence 

xxx 
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Table 4-7: Excerpt of basis models – factor HHI 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (HHI)  0.62 −0.56 0.91 −1.16 1.15 −0.23

t-statistics  6.53 −5.76 14.19 −11.81 14.80 −2.50

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (HHI)  −0.05 0.03 −0.00 0.13 −0.02 0.02

t-statistics  −1.08 0.67 −0.26 3.06 −1.78 0.59

1st Diff Log (HHI)  0.41 −0.23 0.70 −0.11 0.18 −0.17

t-statistics  4.12 −3.11 19.69 −1.28 5.92 −2.20

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (HHI) + + − − 

1st Diff Log (Revenue) Log (HHI) 0 0 0 0 

1st Diff Log (Revenue) 1st Diff Log (HHI) + + − − 

Log (Market Share) Log (HHI) + + − − 

1st Diff Log (Market Share) Log (HHI) − − + + 

1st Diff Log (Market Share) 1st Diff Log (HHI) + + − − 

Source: Own illustration 

of numerous players harms more attackers than incumbents. Consequently, 

attackers compete more against each other and less against the established 

positioning of the incumbent.  

The growth variables presented in the second section of table 4-8 seem to 

xxx 
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Table 4-8: Excerpt of basis models – factor number of players 

 Log (Revenue) Log (Market Share) 

based on Subscribers 

Log (Market Share) 

based on Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Players  −0.02 −0.15 −0.02 −0.43 0.03 −0.14

t-statistics  −1.39 −7.64 −1.59 −31.66 1.93 −6.89

 

 1st Diff Log (Revenue) 1st Diff Log (Market 

Share) based on Subs. 

1st Diff Log (Market 

Share) based on Rev. 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Players  −0.00 −0.00 0.00 0.02 −0.00 −0.00

t-statistics  −0.34 −0.39 0.41 4.24 −0.78 −0.35

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (No. of Players) − − − − 

1st Diff Log (Revenue) Log (No. of Players) − − 0 0 

Log (Market Share) Log (No. of Players) − − + − 

1st Diff Log (Market Share) Log (No. of Players) − − 0 + 

Source: Own illustration 

be less affected by the number of competitors than the absolute variables. 

Thus, the impact on revenue growth is insignificant for both company 

types. The test for the effect on market share growth also does not provide 

robust results consistent across the two alternative market share definitions. 

In addition, all coefficients are very small signaling again the minor rele-

vance of this factor for growth, either for revenues or market share.  

The third section of table 4-8 summarizes the hypothesized relationships 

and the empirical results. The tests clearly support the hypothesis that the 

number of players affects negatively the revenues of all mobile operators. 
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Also the hypothesis on market share holds true for attackers, but has to be 

rejected for incumbents, which represents an interesting finding. The hy-

pothesized negative effects on the growth of revenues and the growth of 

market share could not find clear empirical support. This is still a valuable 

result, since it gives rise to the conclusion that the number of players affects 

the level metrics rather than the growth metrics. 

4.2.2.4 Effect of Industry Specific Factors 

The mobile penetration is also highly significant for the revenue size of 

both types of mobile operators, as table 4-9 reveals. The more the tele-

communications market is penetrated with mobile services, the larger are 

the revenues of the companies providing these services.  

When the mobile penetration already reaches a high level, less room for 

revenue growth remains, as suggested by the significant negative test result 

for the impact of mobile penetration on revenue growth presented in the 

second section of table 4-9. An increase in the mobile penetration causes 

the market to become larger and the companies’ revenues to grow further, 

as implied by the significant positive effect of the change in mobile penetra-

tion on the revenue growth.  

When it comes to market share, most of the test statistics for incumbents are 

insignificant. The significant ones have negative but very small coefficients 

of 0.02. The results for the market share of attackers suggest that high levels 

of mobile penetration do bear opportunities for market share growth but at-

tackers do not necessarily achieve high market shares. An increase in the 

mobile penetration also does not automatically make their market shares 

grow. These results are not very firm, since only one of the two market 

share definitions provides significant results and the coefficients are very 

small. Furthermore, this reading of the empirical results suggests that it 

should be the incumbents that benefit more from higher level and growth of 

xxx 
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Table 4-9: Excerpt of basis models – factor mobile penetration 

 Log (Revenue) Log (Market 

Share) based on 

Subs. 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Mobile Penetration)  0.47 0.43 −0.01 0.01 0.03 −0.17

t-statistics  9.80 6.96 −0.65 0.21 0.81 −2.70

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Rev. 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Mobile Penetration)  −0.11 −0.06 −0.02 0.03 −0.02 0.01

t-statistics  −4.40 −2.81 −2.38 1.80 −2.09 0.26

1st Diff Log (Mob. Penetr.)  0.33 0.32 −0.01 −0.07 −0.01 −0.01

t-statistics  5.45 5.73 −0.50 −1.76 −1.13 −0.11

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (Mobile Penetr.) + + + + 

1st Diff Log (Revenue) Log (Mobile Penetr.) − − − − 

1st Diff Log (Revenue) 1st Diff Log (Mob. Penetr.) + + + + 

Log (Market Share) Log (Mobile Penetr.) 0 0 0 − 

1st Diff Log (MS) Log (Mobile Penetr.) 0 − 0 + 

1st Diff Log (MS) 1st Diff Log (Mob. Penetr.) 0 0 0 − 

Source: Own illustration 

mobile penetration. The results for the market share of incumbents that are 

in most of the cases insignificant fail to provide additional support for this 

interpretation. This finding rather leads back to the hypothesis that an in-

crease in the mobile penetration directly enlarges the market and does not 

affect the distribution of market power.  
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The third section of table 4-9 compares the hypothesized effects with the 

regression results. All hypotheses regarding revenues and their growth hold 

true in the empirical testing. The hypothesized insignificant effect on mar-

ket share and its growth could not be conclusively clarified. 

The fixed penetration is an indirect growth factor signaling the incum-

bents’ strength due to its linkage to their historic development. Incumbents 

used to be monopolistic operators of fixed services, before they launched 

their mobile arm in the nineties. At high fixed penetration they count with a 

considerable number of mainline customers, can build up a large resource 

base and this way lay down the foundation for the mobile services unit. In-

deed, in the regression presented in table 4-10 the fixed penetration affects 

in a positive way the revenue size and market share of incumbents and ac-

cordingly in a negative way the revenue size and market share of attackers.  

The test results on revenue growth in the second section of table 4-10 re-

mind of the controversial discussions about the relationship between 

mainline and mobile telecommunication services in the literature. 144 On the 

one hand, the regressions suggest that mobile operators grow slower at a 

high level of fixed penetration, which calls up the association with the sub-

stitution effect between the two services. On the other hand, mobile opera-

tors grow faster when the fixed penetration increases. This finding rather 

supports the complementarity of mobile and fixed services. It can be con-

cluded that fixed penetration clearly affects growth but the type of the rela-

tionship cannot be derived in general, since it most probably differs from 

xxx 

                                              

144 See for example Union, World Telecommunication Development Report 1999. Mobi-
le Cellular executive summary, Rouvinen, "Diffusion of Digital Mobile Telephony: 
Are Developing Countries Different?.", Gruber and Verboven, "The Diffusion of 
Mobile Telecommunications Services in the European Union.", Gruber, "Competition 
and Innovation: The Diffusion of Mobile Telecommunications in Central and Eastern 
Europe.", Couri and Arbache, "Are Fixed and Cell Phones Substitutes or Compli-
ments? The Case of Brazil.", Hamilton, "Are Main Lines and Mobile Phones Substi-
tutes or Complements? Evidence from Africa.", Hodge, "Tariff Structures and Access 
Substitution of Mobile Cellular for Fixed Line in South Africa." 
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Table 4-10: Excerpt of basis models – factor fixed penetration 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Fixed Penetration)  0.17 −0.35 1.03 −0.76 0.13 −0.24

t-statistics  3.46 −5.81 17.75 −11.23 4.36 −3.63

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Rev. 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Fixed Penetration)  −0.11 −0.06 −0.02 0.03 −0.02 0.01

t-statistics  −4.40 −2.81 −2.38 1.80 −2.09 0.26

1st Diff Log (Fixed Penetr.)  0.33 0.32 −0.01 −0.07 −0.01 −0.01

t-statistics  5.45 5.73 −0.50 −1.76 −1.13 −0.11

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (Fixed Penetration) + + − − 

1st Diff Log (Revenue) Log (Fixed Penetration) 0 − 0 − 

1st Diff Log (Revenue) 1st Diff Log (Fixed Penetr.) 0 + 0 + 

Log (Market Share) Log (Fixed Penetration) + + − − 

1st Diff Log (MS) Log (Fixed Penetration) 0 − 0 + 

1st Diff Log (MS) 1st Diff Log (Fixed Penetr.) 0 0 0 − 

Source: Own illustration 

country to country. The review of the literature on the telecommunication 

services industry revealed as well that the dynamics in different samples or 

even single countries require an individual explanation, since the transfer of 

theories derived from other samples very often fails. 

Further, it was hypothesized that the penetration with mainline services in-

fluences the potential size of the market for mobile telecommunication ser-
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vices and thus does not shift the relative positioning of the companies in the 

market as measured by changes in market share. The test results do not pro-

vide clear support for this hypothesis. The effect of fixed penetration on 

market share growth is significant for incumbents, but the coefficients are 

very small. The change of fixed penetration clearly does not affect the mar-

ket share growth of incumbents as suggested by the insignificant relation-

ship. In the regressions for market share growth of attackers two out of four 

coefficients are significant at the confidence level of 90% and have very 

small values. 

The third section of table 4-10 summarizes the hypothesized relationships 

and the empirical results. The empirical tests for this explanatory variable 

reaffirm all pre-defined hypotheses for revenue and market share but do not 

provide clear guidance on their growth.  

The results for the country price level as indicated by the average monthly 

revenue per minute (RPM) in the market are less straight forward, since 

the effect of this variable might differ depending on the market in focus. At 

higher price level the mobile revenues of attackers tend to be larger, 

whereas incumbents do not experience a significant impact (see table 4-11). 

Attackers grow faster, when the market prices are lower. No statement can 

be done for incumbents, since the market price level is an insignificant fac-

tor in the equation for revenue growth, as the second section of table 4-11 

reveals.  

The results for attackers provide evidence in support of the hypotheses for 

revenue and revenue growth. Attackers can become large, as long as the 

market price level is high and keeps price sensitive subscribers receptive to 

competitive offers and even more active themselves in the search for lower 

priced mobile services. Optimal conditions for revenue growth are given, 

when the market price level is low and cannot be easily reflected in the in-

cumbents’ offerings, but in the attackers’ ones. The effect of the market 

price on the revenues and revenue growth of incumbents is insignificant. 
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This is an evidence for the strong positioning of incumbents that is less de-

pendent on the market conditions.  

Clearly, an increase in the market prices (first differences) accelerates the 

revenue growth of all mobile operators in the market. This observation con-

firms the hypothesis of the revenue gain after a price increase – a short-term 

effect that persists until the customers adapt their usage. This correspon-

dence between the empirical results and the hypothesis on the relationship 

between the first differences of RPM and revenue growth can be seen in the 

third section of table 4-11. 

The market share of incumbents is larger at lower market RPM. The test 

results for the effect on attackers go in opposite directions: the impact is 

positive, when the market share is measured based on subscribers and nega-

tive, as soon as the market share is calculated from revenues. The hypothe-

sis regarding market share can be confirmed for incumbents. At lower mar-

ket prices they face less difficulty to keep their market shares high, because 

customers tend to behave more passively, as the mobile services are per-

ceived by most of them to be generally offered at affordable prices.  

When it comes to growth in market shares, the empirical results support the 

pre-formulated hypotheses on the first differences, but not the hypothesis on 

the level variable. It turns out that attackers’ market shares grow at lower 

market prices. The hypothesis assumed greater competitiveness at higher 

prices. Consequently, the gain from a more attractive offering at low prices 

addressing the mass market is larger than the gain resulting from the sub-

scribers increasingly shifting from the incumbent to the attacker at high 

prices. Incumbents are not affected significantly in contrast to the hypothe-

sized profit from lower price levels.  

An increase of the market prices (first differences) affects positively the 

market share growth of incumbents and negatively attackers, just as hy-

pothesized in table 4-11. Incumbents usually dispose of a larger subscriber 

xxx 
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Table 4-11: Excerpt of basis models – factor market RPM 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Market RPM)  0.07 0.29 −0.05 0.13 −0.18 −0.21

t-statistics  1.41 8.47 −2.18 3.26 −3.97 −6.31

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Reve-

nue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Market RPM)  −0.00 −0.04 0.00 −0.02 0.00 −0.02

t-statistics  −0.01 −3.08 0.40 −1.52 0.46 −1.91

1st Diff Log (Market RPM)  0.10 0.08 −0.00 0.03 0.02 −0.09

t-statistics  2.67 3.14 −0.16 1.47 1.77 −2.84

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (Market RPM) − 0 + + 

1st Diff Log (Rev.) Log (Market RPM) + 0 − − 

1st Diff Log (Rev.) 1st Diff Log (Market RPM) + + + + 

Log (Market Share) Log (Market RPM)  − − + unclear 

1st Diff Log (MS) Log (Market RPM) − 0 + − 

1st Diff Log (MS) 1st Diff Log (Market RPM) + + − − 

Source: Own illustration 

base, thereof a large portion responds delayed to the price increase. As a 

result, incumbents’ market shares experience short-term growth at the ex-

pense of attackers. This effect is not substantial though, 0.02% for incum-

bents and -0.09% for attackers.  
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Overall, the coefficients of the market RPM are among the lowest ones 

suggesting that the market price level is a factor of minor importance. Also, 

attackers and incumbents are affected differently. Attackers are more sensi-

tive to the market price of mobile telecommunication services than incum-

bents. 

4.2.2.5 Effect of Time Factor 

The year of observation is a variable indicating the passage of time or the 

development of companies in the product life cycle. The impact on the 

revenue size of all mobile operators is positive, i.e., in the course of time 

companies become larger, as demonstrated in table 4-12. 

The relationship between the year and the market share is expected to be 

negative, since market shares tend to deteriorate, when the competition in-

tensifies in a maturing industry. The subsample of attackers indeed shows a 

negative relationship. The market shares of incumbents are significantly af-

fected, but the two definitions of market share provide different results: the 

subscriber based definition renders positive results, the revenue based defi-

nition – negative results. In both cases the coefficients are very small sig-

naling the negligible effect of time on the market share of incumbents. This 

observation suggests that incumbents have reached a state in their long de-

velopment history that is under the influence of certain factors, e.g., compe-

tition, but no longer depends on the passage of time.  

In contrast to market share, growth is clearly affected by the time factor, as 

shown in the second section of table 4-12. The significant and negative co-

efficients in the regression for the first differences of revenue suggest that 

the revenue growth slows down in the course of time, for both incumbents 

and attackers. The effect on the market share growth of attackers is also 

negative, i.e., they tend to grow faster in the first years. In contrast to at-

tackers, incumbents achieve higher market share growth in the later years. 
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These observations support the pre-formulated hypotheses on growth, as 

illustrated in the third section of table 4-12. 

Overall, all coefficients are significant, but very small and suggest that the 

year of observation has a limited effect on the endogenous variables. 

Table 4-12: Excerpt of basis models – factor year of observation 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Year  0.02 0.02 0.03 −0.02 −0.01 −0.02

t-statistics  2.25 2.34 6.35 −1.82 −2.43 −1.97

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Year  −0.01 −0.02 0.002 −0.01 0.002 −0.01

t-statistics  −3.20 −6.51 1.90 −3.53 2.19 −2.99

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory 

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (Year) + + + + 

1st Diff Log (Revenue) Log (Year) − − − − 

Log (Market Share) Log (Year) − unclear − − 

1st Diff Log (Market Share) Log (Year) + + − − 

Source: Own illustration 

4.2.2.6 Summary of Basis Models 

The purpose of this section is to reflect on the results of the basis regression 

models. It provides first thoughts on the significance of environment-

focused factors. Furthermore, it identifies the regression results that point 
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towards the hypothesized different behaviour of incumbents and attackers. 

The section also evaluates the relative importance of individual factors in 

the equations for size and growth.  

The basis models are composed of factors that describe broadly the eco-

nomic environment and the industry dynamics. In particular, these are mac-

roeconomic, regulatory, competition variables and the time variable. Their 

explanatory power is already quite high. The median coefficient of determi-

nation is 0.62, the maximum is 0.97 and the minimum is 0.21. Certainly, the 

company specific factors are expected to further improve the model fit, but 

these already large coefficients of determination suggest that decision mak-

ers can rely on the market characteristics as a solid basis to form an opinion 

on the attractiveness of foreign markets. This first reflection on the impor-

tance of the environment-focused factors supports the findings of Sharma 

and Kesner who conclude from their study on market entry conditions that 

the industry factors have larger effect on firm performance than the com-

pany specific factors.145 It also connects to the findings of authors who af-

firm the significance of environmental factors as factors for growth among 

others or at least as variables with moderating effect.146    

The analysis differentiates between incumbents and attackers. This ap-

proach is quite new not only for the research on mobile telecommunication 

services, but also other utility industries. To the author’s knowledge, Bi-

jwaard et al. are the first authors to introduce this distinction in their re-

                                              

145  Sharma and Kesner, "Diversifying Entry: Some Ex Ante Explanations for Postentry 
Survival and Growth," 664. 

146  Authors who explore environmental variables in their role as growth factors are for 
example Bamford, Dean and McDougall, "An Examination of the Impact of Initial 
Founding Conditions and Decisions Upon the Performance of New Bank Start-Ups.", 
Wiklund and Shepherd, "Entrepreneurial Orientation and Small Business Perform-
ance: A Configurational Approach.", Greve, "The Effect of Core Change on Perform-
ance: Inertia and Regression toward the Mean.", Henderson, "Firm Strategy and Age 
Dependence: A Contingent View of the Liabilities of Newness, Adolescence, and Ob-
solescence." The environment is found to be a moderating factor for example in the 
study of Zahra, Neubaum and El-Hagrassey, "Competitive Analysis and New Venture 
Performance: Understanding the Impact of Strategic Uncertainty and Venture Origin." 
For more details and additional literature sources see chapter 2.1, p. 16 ff. 
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search on the first mover advantage in the industry of mobile telecommuni-

cation services.147 This thesis responds to Bijwaard’s call for research based 

on a larger set of data points and variables, including firm-specific vari-

ables, to answer questions around success factors for growth.  

The empirical results of the current study on growth affirm the hypothesis 

that the selected growth factors influence incumbents and attackers in a dif-

ferent way. There is a number of variables that can only be meaningfully 

interpreted in subdivided samples, i.e., in the sample of incumbents and in 

the sample of attackers separately. These variables are development stage, 

HHI and fixed penetration.  

In general, incumbents tend to achieve higher levels of revenues and market 

shares in developed countries, which look back on a longer history of a lib-

eral market for mobile telecommunication services. In the contrary, attack-

ers find better conditions in countries whose markets have been recently 

liberalized. Up to this time, attackers usually have managed to establish 

their presence in some other markets that have been liberalized earlier, have 

gathered experience and already possess a resource base and know-how that 

allow them to immediately enter the newly liberalized markets and bring to 

an end the monopolistic position of the incumbent in a much quicker and 

efficient way than in the case of earlier liberalizations. This perspective on 

time in terms of time elapsed after liberalization is also new in the research 

on mobile telecommunication services. Usually, empirical studies would 

include the liberalization as a dummy variable.148 Analyses on corporate 

growth would consider the stage in the life cycle of the market, which in the 

case of the mobile telecommunications industry passed in most countries 

more or less simultaneously from the growing to the mature phase in this 

                                              

147  Bijwaard, Janssen and Maasland, "Early Mover Advantages: An Empirical Analysis of 
European Mobile Phone Markets," 

148  See for example Madden and Savage, "Telecommunications Productivity, Catch-up 
and Innovation.", Grzybowski, "Regulation of Mobile Telephony across the European 
Union: An Empirical Analysis.", Chu, Wu, Kao and Yen, "Diffusion of Mobile Te-
lephony: An Empirical Study in Taiwan." 
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time period.149 The development stage of the market is provides more pre-

cise information, differentiates and adds more facets than these general 

market characteristics.   

Markets that are characterized by high concentration (large values of HHI) 

are naturally the home of strong incumbents and offer tough environment 

for attackers. Similarly, in countries with large subscriber base for mainline 

services and subsequently high fixed penetration the mobile arm of the for-

mer national incumbent benefits from the large resource base that has been 

built up historically in the mainline business. In the same time, it is hard for 

attackers to compete given the strong positioning of the incumbent.  

These findings confirm other authors’ results on the competitive dynam-

ics.150 They also support the argument that it is harder for attackers to enter 

and compete in highly concentrated markets, since the few strong players 

are more likely to react quickly. They would do so in the awareness that 

their retaliating actions will inure solely to their own benefit but not to the 

benefit of a larger group of players, characteristic for a fragmented indus-

try.151 Especially for attackers in the industry of mobile telecommunication 

services it may be even harder to establish themselves in incumbent domi-

nated markets due to the specifics of the industry, which is characterized by 

a long-term customer relationship, based on a contract in the case of post-

paid services, and where popularity and perception of the network quality 

                                              

149  See research on the life cycle, Larry E. Greiner, "Evolution and Revolution as Organi-
zations Grow," Harvard Business Review 76.3 (1998), Steven H. Hanks, Christine J. 
Watson, Erik Jansen and Gaylen N. Chandler, "Tightening the Life-Cycle Construct: 
Ataxonomic Study of Growth Stage Configurations in High-Technology Organiza-
tions.," Entrepreneurship: Theory and Practice 18.2 (1993), Robert K. Kazanjian and 
Robert Drazin, "A Stage-Contingent Model of Design and Growth for Technology 
Based New Ventures," Journal of Business Venturing 5.3 (1990). 

150  See for example Romanelli, "Environments and Strategies of Organization Start-Up: 
Effects on Early Survival," 382, Bijwaard, Janssen and Maasland, "Early Mover Ad-
vantages: An Empirical Analysis of European Mobile Phone Markets," 254. 

151  See for example Sharma and Kesner, "Diversifying Entry: Some Ex Ante Explana-
tions for Postentry Survival and Growth.", Bresnahan and Reiss, "Entry and Competi-
tion in Concentrated Markets." 
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as well as externalities in terms of network size influence the purchasing 

decision.  

Most of the variables are significant in several regression models. They dif-

fer in the strength of the relationship though. Some are significant in most 

of the regressions; some are significant in particular regressions. Some are 

characterized by large t-statistics; some show lower t-values. Population 

and GDP per capita are the variables that strongly impact revenues. They 

outline the potential market revenue pool by giving information about the 

two dimensions: number of potential subscribers and willingness to pay. 

The market share is largely determined by the HHI and fixed penetration. 

The market concentration reveals the distribution of market power among 

the different players. The market penetration with mainline services indi-

cates the opportunities available to incumbents to transfer their dominance 

from the solid fixed line business to the mobile arm by utilizing the existing 

resources base. There is a third factor with a strong effect on the market 

share, namely the number of players. It is a factor of extreme importance 

for attackers and of less relevance for incumbents. A large number of play-

ers active in the market prevents attackers from achieving large size both in 

terms of revenue and market share. The direction of the relationship corre-

sponds to the results of other authors and adds the distinction between in-

cumbents and attackers.152  

In the models for revenue growth the factors that stand out with significant 

and comparatively large coefficients are mostly variables built from first 

differences. Thus, an increasing income level as expressed by the change of 

GDP per capita is beneficial for companies’ growth. Also, growing market 

prices lead to short-term revenue growth until customers adapt their usage 

in reaction to the price increase. Markets that are highly penetrated with 

                                              

152  See for example Greve, "The Effect of Core Change on Performance: Inertia and Re-
gression toward the Mean," 605, Carroll and Hannan, "Density Delay in the Evolution 
of Organizational Populations: A Model and Five Empirical Tests." 
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mobile services offer less room for further revenue growth, but a growing 

mobile penetration expands the market for mobile telecommunication ser-

vices and creates room for companies to grow. Thus, the level of mobile 

penetration affects revenue growth negatively but its change positively.153 

The increase in market concentration as indicated by the change of HHI 

also influences revenue growth, positively in the case of incumbents and 

negatively in the case of attackers.  

The market price level for mobile telecommunication services and the mar-

ket concentration are factors that affect the growth in market share. The in-

come level and the mobile penetration are of minor importance in the mod-

els describing the relative distribution of market forces measured by the 

market share. Incumbents succeed in growing their market shares in an en-

vironment of increasing market concentration and growing prices. Attackers 

in turn profit when the market concentration decreases and consequently the 

position of the incumbent weakens. In a market characterized by decreasing 

market prices they can set incumbents under pressure by offering tariff 

packages at more attractive prices.  

In summary, the basis models cover the macroeconomic, regulatory, com-

petition and industry specific dimension. They have been formulated for the 

subsample of incumbents and attackers separately, since many factors affect 

both company types differently. The regression factors differ in the strength 

and the direction of their effect on company size, which can be captured ei-

ther by revenues or market share, and growth. This emphasizes the neces-

sity to evaluate the characteristics of the market for mobile telecommunica-

tions in light of the primary corporate target. In total, the combination of 

these four factor groups constitutes an already solid base for decision mak-

ers to choose the environment that is most beneficial for their development. 

                                              

153  The findings on the effect of mobile penetration correspond to the results of other au-
thors, see for example Bijwaard, Janssen and Maasland, "Early Mover Advantages: 
An Empirical Analysis of European Mobile Phone Markets." 
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4.2.3 Extension with Company Specific Factors 

The basis models, which have been introduced and discussed in the previ-

ous chapter, will be used now to test the effect of factors that describe the 

positioning of the single companies. Tables A-5 until A-16 in the appendix 

show the extension of the above presented basis models with country spe-

cific factors. Again the explanatory variables are presented vertically in the 

first column. The second column contains the basis model. The following 

ones show the model extensions with one company specific growth factor at 

a time. The coefficients of the factors that are covered in the basis model 

are shaded grey, since they are not in focus, but the model extensions. A 

brief comparison of the regressions reveals that there are differences among 

the company specific factors; some of them are significant in more regres-

sions than others, some of them have stronger effect on the endogenous va-

riable than others. Still, there is not a single factor that appears superfluous 

and can be discarded.  

Tables 4-13 and 4-14 contain the coefficients of determination R2 for the 

basis models and for all extended models. The six endogenous variables are 

shown column-wise. In many models the addition of a company specific 

factor increases the coefficient of determination R2. In regressions where 

this is not the case, i.e., R2 remains stable or even decreases, this is mostly 

due to the fact that some variables may affect each other to a certain extent. 

Nevertheless, these interrelations are limited, so that R2 usually decreases 

by less than 10% with the exception of the models for growth of market 

share based on revenues for incumbents, which lose some more R2.  
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Table 4-13: Overview of R2 for incumbents 

 Log  

(Revenue) 

Log  

(MS)  

Log 

 (MS)  

1st Diff 

Log (Rev.) 

1st Diff 

Log (MS)  

1st Diff 

Log (MS)  

  based on 

Subs. 

based on 

Revenue 

 based on 

Subs. 

based on 

Revenue 

Basis model 0.97 0.74 0.69 0.63 0.65 0.28 

Log (Age) 0.97 0.66 0.57 0.63 0.61 0.14 

Log (Subscribers)  0.98  0.80 0.62  0.13 

1st Diff Log (Subs.)    0.71  0.40 

Log (Revenues)    0.65 0.68 0.17 

Log (RPM) 0.98 0.72 0.77 0.64 0.59 0.14 

1st Diff Log (RPM)    0.62 0.65 0.13 

Log (ARPU) 0.99 0.73 0.64 0.62 0.62 0.16 

1st Diff Log (ARPU)    0.65 0.65 0.15 

Log (ARPU) 0.97 0.68 0.77 0.61 0.65 0.13 

1st Diff Log (ARPU)    0.63 0.65 0.13 

Source: Own illustration 

Table 4-14: Overview of R2 for attackers  

 Log  

(Revenue) 

Log  

(MS)  

Log  

(MS)  

1st Diff 

Log (Rev.) 

1st Diff 

Log (MS)  

1st Diff 

Log (MS)  

  based on 

Subs. 

based on 

Revenue 

 based on 

Subs. 

based on 

Revenue 

Basis model 0.87 0.62 0.35 0.55 0.25 0.21 

Log (Age) 0.93 0.70 0.85 0.59 0.25 0.26 

Log (Subscribers)  0.99  0.92 0.63  0.37 

1st Diff Log (Subs.)    0.78  0.73 

Log (Revenues)    0.63 0.78 0.33 

Log (RPM) 0.89 0.57 0.41 0.54 0.29 0.21 

1st Diff Log (RPM)    0.55 0.27 0.23 

Log (ARPU) 0.93 0.59 0.59 0.55 0.28 0.20 

1st Diff Log (ARPU)    0.74 0.30 0.47 

Log (ARPU) 0.86 0.60 0.36 0.70 0.39 0.21 

1st Diff Log (ARPU)    0.53 0.38 0.23 

Source: Own illustration 

Table 4-15 suggests that the age of mobile operators has a positive effect 

on their revenue size, i.e., companies’ revenues become larger, the older 

they get. But their revenue growth slows down with increasing age, as sug-

gested by the negative regression effect in the second section of table 4-15. 

The market share of incumbents also increases during the product life cycle. 

In the case of attackers the results for the market share regressions are not 

that robust as for incumbents. When the market share is calculated based on 
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revenues, the effect is highly significant and positive with a coefficient of 

0.10. When the market share is measured based on subscribers, the coeffi-

cient is negative, but very small. Although the positive effect prevails given 

the larger coefficients, a definite statement for attackers can not be made. 

While incumbents and most probably attackers gain market share in the 

course of the product life cycle, the market share growth slows down. For 

each subsample one market share definition provides a negative regression 

effect and one is insignificant.  

Table 4-15: Excerpt of extended models – factor company age 

 Log (Revenue) Log (Market 

Share) based on 

Subs. 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Company Age)  0.02 0.10 0.02 −0.004 0.01 0.10

t-statistics  2.34 22.34 4.54 −25.61 0.96 34.96

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Sub-

scribers 

1st Diff Log 

(Market Share) 

based on Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Company Age)  −0.01 −0.01 −0.00 0.00 −0.00 −0.01

t-statistics  −2.02 −8.64 −1.68 0.51 −0.26 −6.31

 

  Incumbents Attackers 

Endogenous Variable Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (Company Age) + + + + 

1st Diff Log (Revenue) Log (Company Age) − − − − 

Log (Market Share) Log (Company Age) + + + unclear 

1st Diff Log (MS) Log (Company Age) − − − − 

Source: Own illustration 
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The empirical tests could reaffirm all hypotheses except for the statement 

on market share for attackers, as illustrated in the third section of table 4-15. 

The results reinforce the majority of research concluding that age is posi-

tively related to volume and negatively to growth.154 Overall, all coeffi-

cients are quite small and reach values of up to 0.10. Thus, the company age 

definitely affects the endogenous variables and in many cases improves the 

model fit, but its numeric weight in the regression is still limited. 

The number of company subscribers clearly impacts positively the reve-

nues and market shares of all mobile telecommunication companies, as 

shown in tables 4-16. The coefficients are generally quite large, between 

0.73 and 1.12 and highly significant with test statistics up to 117. Mobile 

operators with 1% larger subscriber base in the incumbents subsample earn 

0.84% higher revenues and 0.73% higher market shares calculated based on 

revenues.155 Attackers that count with 1% more subscribers, achieve on av-

erage 1.12% larger revenues and market shares that are 1.07% higher. 

These results support authors who see a positive correlation between the 

metrics of size and revenues.156 

The second section of table 4-16 reveals that the company size as measured 

by the number of subscribers affects also the revenue growth and market 

xxx xxx 

                                              

154 See for example Mishina, Pollock and Porac, "Are More Resources Always Better for 
Growth? Resource Stickiness in Market and Product Expansion.", Chittenden, Hall 
and Hutchinson, "Small Firm Growth, Access to Capital Markets and Financial 
Structure: Review of Issues and an Empirical Investigation.", Achim Walter, Michael 
Auer and Thomas Ritter, "The Impact of Network Capabilities and Entrepreneurial 
Orientation on University Spin-Off Performance," Journal of Business Venturing 21.4 
(2006), Chandler and Hanks, "Market Attractiveness, Resource-Based Capabilities, 
Venture Strategies, and Venture Performance.", Tone A. Ostgaard and Sue Birley, 
"New Venture Growth and Personal Networks," Journal of Business Research 36.1 
(1996). For more examples of relevant literature refer to table 3-8, p. 100. 

155  The effect on the market share based on subscribers has been omitted in the exhibit, 
since the correlation exists by definition. 

156 Andrew V. Shipilov, "Network Strategies and Performance of Canadian Investment 
Banks," The Academy of Management Journal 49.3 (2006), Walter, Auer and Ritter, 
"The Impact of Network Capabilities and Entrepreneurial Orientation on University 
Spin-Off Performance." 
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Table 4-16: Excerpt of extended models – factor number of subscribers 

 Log (Revenue) Log (Market Share) based 

on Revenue 

 Incumbents Attackers Incumbents Attackers 

Log (Subscribers)  0.84 1.12 0.73 1.07 

t-statistics  11.40 116.67 10.56 75.77 

 

 1st Diff Log (Revenue) 1st Diff Log (Market 

Share) based on Rev. 

 Incumbents Attackers Incumbents Attackers 

Log (Subscribers)  −0.02 −0.16 −0.05 −0.14 

t-statistics  −0.34 −11.51 −1.30 −10.62 

1st Diff Log (Subscribers)  0.55 0.92 0.52 0.83 

t-statistics  9.18 21.69 9.96 21.30 

 

  Incumbents Attackers 

Endogenous Variable Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (Subs.) + + + + 

1st Diff Log (Revenue) Log (Subs.) − 0 − − 

1st Diff Log (Revenue) 1st Diff Log (Subs.) + + + + 

Log (Market Share) Log (Subs.) + + + + 

1st Diff Log (Market Share) Log (Subs.) − 0 − − 

1st Diff Log (Market Share) 1st Diff Log (Subs.) + + + + 

Source: Own illustration 

share growth of attackers. The impact on incumbents cannot be empirically 

affirmed due to insignificance of the relationship. Consequently, the incum-

bents’ growth is not affected by the level of subscriber numbers they have 

already reached. The effect on attackers is negative, i.e., companies with 

already large subscriber base grow less. This time the coefficients are rather 

small, the largest value being -0.16. Unlike the effect of the absolute vari-

able, the effect of the first differences is very clear and statistically signifi-

cant in all regressions. All mobile operators grow in terms of both revenue 
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and market share by attracting new subscribers. The test statistics are quite 

large in all regressions and the coefficients in most of them are above 0.5.  

The empirical results provide evidence for most of the hypotheses summa-

rized in the third section of table 4-16. Only the equations for revenue and 

market share growth of incumbents have insignificant results instead of the 

expected significant negative correlation. These deviations from the pre-

formulated hypotheses reveal a further difference between incumbents and 

attackers. Incumbents’ growth does not depend on the size they have 

reached so far, while already large attackers find it harder to grow. This re-

sult rejects the applicability of Gibrat’s theory on the industry of mobile 

telecommunication services, i.e., growth is not proportional to size.157 In the 

context of the literature this result does not stand alone. Several other re-

searchers also find evidence contradictory to the so-called Gibrat’s law.158
 

In addition to the number of subscribers, the effect of size has also been 

analyzed, when it is measured by company revenues. Here, only the effect 

of the revenues as level variable on growth makes sense. In the other com-

binations the endogenous and explanatory variables are the same or the re-

lationship is obvious.  

The pattern as indicated in table 4-17 reaffirms the results from the model 

including the number of mobile subscribers as a company specific factor. 

The regression effects on revenue growth and market share growth of at-

tackers are negative, while the results for incumbents are insignificant. 

Thus, these observations support once again the conclusion that attackers 

                                              

157 Delmar, Davidsson and Gartner, "Arriving at the High-Growth Firm," 196. 
158 See for example Seung Ho Park and Yadong Luo, "Guanxi and Organizational Dyna-

mics: Organizational Networking in Chinese Firms," Strategic Management Journal 
22.5 (2001), Mike W. Peng, "Outside Directors and Firm Performance During Institu-
tional Transitions," Strategic Management Journal 25.5 (2004), Covin, Green and 
Slevin, "Strategic Process Effects on the Entrepreneurial Orientation–Sales Growth 
Rate Relationship," Gao, Zhou and Yim, "On What Should Firms Focus in Transition-
al Economies? A Study of the Contingent Value of Strategic Orientations in China." 
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grow slower, the larger the subscriber base gets, and that incumbents’ 

growth is independent from their size. 

Table 4-17: Excerpt of extended models – factor company revenues 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Revenues)  −0.02 −0.13 −0.01 −0.13 −0.03 −0.11

t-statistics  −0.47 −11.32 −0.90 −23.70 −1.06 −9.44

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

results 

Hypo-

thesis 

Test 

results 

1st Diff Log (Revenue) Log (Revenues) − 0 − − 

1st Diff Log (MS) Log (Revenues) − 0 − − 

Source: Own illustration 

The price level set by mobile operators as measured by the average com-

pany revenue per minute (RPM) impacts in a positive way their revenues, 

as shown in the first section of table 4-18. Both, incumbents and attackers, 

achieve larger revenues, when their per-minute-prices are higher. Compa-

nies that sell their services at 1% higher prices achieve revenues that are 

0.46% larger in the case of incumbents and 0.55% in the case of attackers.  

A positive relationship can be observed for the market share of attackers as 

well. The regression models for incumbents also reveal a positive effect, if 

the market share is calculated using revenues. The subscriber based defini-

tion renders insignificant results, so the positive effect prevails.  

A high price level turns out to be beneficial for the company size, but not 

for the corporate growth, as the second section of table 4-18 reveals. Its ef-

fect on both revenue and market share growth is significant and negative. 

Even in the short term a price increase does not lead to more growth. The 
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first differences of RPM affect insignificantly the revenue growth of both 

incumbents and attackers and even negatively the market share growth of 

incumbents. The regression results for the market share growth of attackers 

do not provide clear results, since the two market share definitions lead to 

contradictory findings.xxx 

Table 4-18: Excerpt of extended models – factor company RPM 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Company RPM)  0.46 0.55 −0.08 0.15 0.52 0.58

t-statistics  4.54 7.53 −1.26 1.87 5.60 8.67

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Rev. 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (Company RPM)  −0.15 −0.06 −0.03 −0.04 −0.06 −0.04

t-statistics  −3.08 −2.41 −1.96 −1.70 −1.46 −1.68

1st Diff Log (Comp. RPM)  0.06 0.03 −0.03 −0.05 −0.04 0.06

t-statistics  1.07 0.96 −2.09 −1.66 −0.94 1.86

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (Company RPM) + + + + 

1st Diff Log (Revenue) Log (Company RPM) − − − − 

1st Diff Log (Revenue) 1st Diff Log (Comp. RPM) + 0 + 0 

Log (Market Share) Log (Company RPM) + + + + 

1st Diff Log (MS) Log (Company RPM) − − − − 

1st Diff Log (MS) 1st Diff Log (Comp. RPM) + − + unclear 

Source: Own illustration 
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Thus, the empirical results reaffirm the hypotheses concerning size, but do 

not provide enough support to the hypotheses about growth, assuming the 

existence of a time lag between the price increase and the usage adoption. 

They represent an evidence for the theory that low prices help to build rap-

idly market share and revenues.159 

The customer value as indicated by the company average monthly reve-

nue per user (ARPU) has a positive effect on revenues and market share, 

as shown in the first section of table 4-19. The higher the average monthly 

bill, the higher revenues and market shares can be achieved by both incum-

bents and attackers. The coefficients in the revenue regression are around 1 

indicating that companies with 1% higher ARPU generate roughly 1% more 

revenues. Most of the coefficients in the market share equations are much 

lower, suggesting the minor importance of the customer value for market 

shares.  

When it comes to growth, this factor is not of primary relevance, as the sec-

ond section of table 4-19 suggests. Its effect on revenue growth is insignifi-

cant in both subsamples. The impact on market share growth is insignifi-

cant, when applying the revenue based definition, and significant and nega-

tive, but with very small coefficients of -0.04 and -0.03 in regressions using 

the subscriber based definitions. The short term impact captured by the first 

differences equations is significant for all mobile operators. The relation-

ship in the regressions with market share growth as endogenous variable is 

negative, but weak for incumbents. The sign in the regressions for attackers 

diverges between the two utilized definitions of market share, and does not 

allow a clear statement. The effect of the first differences on revenue 

growth is clearer: a change in the average bill size affects revenue growth 

positively. 

                                              

159 See for example Lamb, Hair and McDaniel, Essentials of Marketing  558, 
Hinterhuber, "Towards Value-Based Pricing – an Integrative Framework for Decision 
Making," 1180. 
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The hypotheses, as shown in the third section of table 4-19, assumed that 

the tests for the average bill size will provide insignificant results. The ra-

tionale behind this was that there are two ways to achieve certain size and 

growth: either with a large portfolio of low-value-customers or with a 

smaller portfolio of high-value-customers. Some of the 144 companies in 

the sample might have followed the first path; for others the second alterna-

tive might have been true, resulting statistically in opposite effects that are 

expected to mostly neutralize each other.  

In contrast to these expectations, the empirical results show that a portfolio 

of customers with high average bills clearly helps companies to achieve 

large size, both in absolute terms as revenues and relative to the market size 

as market share. Keeping in mind that the alternative of having a large 

number of low-value-subscribers still exists, the following interpretation 

comes up. The mobile operators that have managed to reach large size with 

high-value-subscribers outnumber those that have been pursuing – success-

fully or not – the contrary strategy. 

When it comes to growth, revenue and market share growth require sepa-

rate discussions. The insignificant results for revenue growth in both sub-

samples suggest that incumbents and attackers apply both strategies 

equally, so that no recommendation in favor of one of them can be given. 

An increase in the average bill size as measured by the first differences 

stimulates revenue growth. It can occur either after usage changes in the 

subscriber base or due to new high-value-subscribers boosting the average. 

When market share growth is targeted, the strategy of attracting a large 

number of low-value customers or the “quantity instead of value” strategy 

prevails. In this sense, it is also logical that the negative relationship is 

highly significant for the market share calculated using subscriber numbers. 

The negative effect of an increase in the average bill size as reflected by the 

first differences, especially in the subscriber based definition, further sup-

ports this argumentation.xx 
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Table 4-19: Excerpt of extended models – company ARPU 

 Log (Revenue) Log (Market 

Share) based on 

Subs. 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (ARPU)  0.97 1.11 0.04 0.08 0.13 0.88

t-statistics  20.23 25.72 1.11 1.75 2.21 18.02

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Subs. 

1st Diff Log 

(Market Share) 

based on Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (ARPU)  −0.05 0.03 −0.04 −0.03 −0.04 0.01

t-statistics  −1.42 1.57 −4.68 −1.83 −1.44 0.46

1st Diff Log (ARPU)  0.34 0.72 −0.03 −0.10 −0.11 0.51

t-statistics  4.51 23.86 −2.22 −4.47 −1.64 14.04

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (ARPU) 0 + 0 + 

1st Diff Log (Revenue) Log (ARPU) 0 0 0 0 

1st Diff Log (Revenue) 1st Diff Log (ARPU) 0 + 0 + 

Log (Market Share) Log (ARPU ) 0 + 0 + 

1st Diff Log (MS) Log (ARPU) 0 − 0 − 

1st Diff Log (MS) 1st Diff Log (ARPU) 0 − 0 unclear 

Source: Own illustration 

In summary, the customer value as measured by the ARPU, impacts size 

and growth in a significant way and does not require a differentiation be-

tween incumbents and attackers. Mobile operators that aspire to reach large 

size in absolute and relative terms, i.e., in terms of revenues and market 

share, are more likely to achieve it by targeting high-value-customers. 

When growth is the primary objective, the development of the companies in 
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the sample suggests that different strategies lead to revenue growth and 

market share growth. A large share of companies that recorded high reve-

nue growth used to have a portfolio of high-value-subscribers, while the 

majority of the mobile operators addressing the mass of low-value-

subscribers grew their market shares more successfully. Still, the effect on 

growth is much weaker than the effect on market share and especially reve-

nues.  

Table 4-20 reveals that the customer usage as expressed by the company 

average monthly minutes of use per subscriber affects the revenue size 

in a positive way, i.e., the higher the average subscriber usage of mobile 

services, the larger the revenue base of mobile operators. The effect on 

market share is significant as well, but negative. A high usage in the cus-

tomer portfolio does not necessarily lead to large market share.  

The effect on growth, as shown in the second section of table 4-20, is 

mostly positive. It is positive for revenue growth and tends to be positive 

but less robust for market share growth. Depending on the market share 

definition the coefficient might be either insignificant or significant at a 

confidence level of 90%. Apart from the weaker relationship, the coeffi-

cients are negligibly small and signal that this factor can be considered of 

minor relevance for growth. The first differences of mobile usage are 

mostly insignificant and in very few cases positive, reaffirming the secon-

dary importance of this variable. 

The hypotheses on minutes of use, as illustrated in the third section of table 

4-20, assumed similarly to the hypotheses on ARPU that all effects would 

be insignificant, since mobile operators could achieve large size and growth 

either with a big portfolio of low-usage-subscribers or with a smaller num-

ber of high-usage-customers. According to the empirical results, companies 

that count with more high-usage-subscribers tend to be larger. They also 

grow faster as indicated by the positive effect of the usage on revenue 

growth. Companies can successfully influence the average usage by offer-
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ing innovative tariff plans to private customers and attractive packages to 

the business segment. In this way they can achieve large revenue base and 

revenue growth.xx 

Table 4-20: Excerpt of extended models – factor company MoU 

 Log (Revenue) Log (Market 

Share) based on 

Subscribers 

Log (Market 

Share) based on 

Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (MoU)  0.10 0.37 −0.07 −0.14 −0.21 −0.19

t-statistics  1.75 6.43 −2.05 −2.87 −4.19 −3.45

 

 1st Diff Log 

(Revenue) 

1st Diff Log 

(Market Share) 

based on Sub-

scribers 

1st Diff Log 

(Market Share) 

based on Revenue 

 Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Incum-

bents 

Attac-

kers 

Log (MoU)  0.05 0.05 0.01 0.02 0.01 0.03

t-statistics  2.22 2.72 1.88 1.02 0.50 1.67

1st Diff Log (MoU)  0.03 0.16 0.01 0.04 0.02 0.01

t-statistics  0.77 4.08 0.93 1.70 0.81 0.38

 

  Incumbents Attackers 

Endogenous  

Variable 

Explanatory  

Variable 

Hypo-

thesis 

Test 

Result 

Hypo-

thesis 

Test 

Result 

Log (Revenue) Log (MoU) 0 + 0 + 

1st Diff Log (Revenue) Log (MoU) 0 + 0 + 

1st Diff Log (Revenue) 1st Diff Log (MoU) 0 0 0 + 

Log (Market Share) Log (MoU) 0 − 0 − 

1st Diff Log (MS) Log (MoU) 0 + 0 + 

1st Diff Log (MS) 1st Diff Log (MoU) 0 0 0 + 

Source: Own illustration 

The relationship changes, when the company size is set in relation to the 

market size. Mobile operators characterized by lower usage dominate the 
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market. These are companies that address the mass market, consequently 

have a large number of subscribers and measure lower average usage. 

When they pursue further market share growth, they cannot rely on the us-

age as a KPI. Most of the regressions have insignificant results; only a few 

of them show positive relationship with very small coefficients and are not 

enough to make a clear recommendation. 

In summary, the subscriber usage of mobile telephony services affects size 

and to some extent growth. The empirical results reveal that a differentia-

tion between revenues and market share is necessary but not between in-

cumbents and attackers. While mobile operators that measured higher usage 

recorded higher revenues and revenue growth, those with lower usage could 

achieve higher market shares. The effect on the metrics capturing size is 

larger than the influence on growth.  

4.2.3.1 Summary of Extended Models 

The purpose of this section is to reflect on the results of the extended re-

gression models. It pays particular attention to the behaviour of the market 

and industry variables at the inclusion of related company specific factors.  

The extension of the basis models with company specific characteristics in-

creases their explanatory power, as suggested by the higher coefficients of 

determination. The company specific variables are significant in many re-

gression models and can be interpreted in a meaningful way. The variables 

with the strongest impact, i.e., highest t-values across the empirical models, 

are company age and company subscribers. The company price level as ap-

proximated by the company revenue per minute, the customer value as in-

dicated by the company ARPU and the usage as measured by the minutes of 

use are somewhat less robust variables. They are insignificant in some 

models and their significance may vary in the models explaining the market 

share depending on the way the market share is defined. 
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In order to reach a large revenue pool, mobile operators are recommended 

to invest in attracting numerous customers, to develop a value proposition 

for the niche of high-value subscribers with extensive usage of mobile ser-

vices and to keep up prices. Naturally, the revenues of all mobile operators 

will grow with increasing age, but attackers can rely more on the effect of 

aging due to their small starting base.    

If revenue growth is in focus, mobile operators can opt for several strategic 

actions. They are advised to gain new subscribers, reduce prices, increase 

the usage and the subscriber value either by attracting new high-value-

subscribers or by boosting the usage in the existing subscriber base for ex-

ample via modified tariff offerings, new services, etc. Mobile operators 

should be also aware that age and size, though not controllable, matter. The 

empirical results have shown that young as well as small companies, espe-

cially attackers, have grown faster. This empirical finding is consistent with 

the results of other authors providing evidence for the negative effect of ag-

ing on firm performance.160 It also contributes to the large dispute on the 

relevance of size. Precisely, it rejects the applicability of Gibrat’s theory on 

the industry of mobile telecommunication services by stating that growth is 

not proportional to size.161 In the context of the literature this result does not 

stand alone. Several other researchers also present findings contradictory to 

                                              

160 See for example Mishina, Pollock and Porac, "Are More Resources Always Better for 
Growth? Resource Stickiness in Market and Product Expansion.", Chittenden, Hall 
and Hutchinson, "Small Firm Growth, Access to Capital Markets and Financial Struc-
ture: Review of Issues and an Empirical Investigation.", Walter, Auer and Ritter, "The 
Impact of Network Capabilities and Entrepreneurial Orientation on University Spin-
Off Performance.", Chandler and Hanks, "Market Attractiveness, Resource-Based Ca-
pabilities, Venture Strategies, and Venture Performance.", Ostgaard and Birley, "New 
Venture Growth and Personal Networks." For more examples of relevant literature re-
fer to table 3-8, p. 100. 

161  For a review on Gibrat’s theory and the related research see Delmar, Davidsson and 
Gartner, "Arriving at the High-Growth Firm," 196. 



 

 176

the so-called Gibrat’s law.162 The fact that the negative effect of age on 

growth is more pronounced in the case of attackers supports the view that 

the incumbent’s retaliation against attackers intensifies when they start to 

represent a noticeable threat to the positioning of the incumbent.163 Thus, in 

the first years they have more opportunities to grow, since they are consid-

ered less of a threat by the incumbent and face less competitive counterac-

tions.   

The lever of highest importance that companies can pull to gain higher 

share of the market concerns the size of the subscriber base. They had better 

address as many subscribers as possible, but not compromise heavily on 

price. Especially, attackers should be careful with the pricing of their ser-

vices, since price reductions are expected to demage market shares. Age has 

a negligible effect on market share, because aging concerns all companies 

and consequently does not change the competitive forces among them.  

The market price level for mobile telecommunication services, the market 

concentration and to minor extent the mobile penetration are factors that 

affect the growth in market share. Incumbents succeed in growing their 

market shares in an environment of increasing market concentration and 

growing prices. Attackers in turn profit when the market concentration de-

creases and consequently the position of the incumbent weakens. In a mar-

ket characterized by decreasing market prices they can set incumbents un-

der pressure by offering tariff packages at more attractive conditions. In-

cumbents are better at developing the market and profit from a low mobile 

                                              

162 See for example Park and Luo, "Guanxi and Organizational Dynamics: Organizational 
Networking in Chinese Firms.", Peng, "Outside Directors and Firm Performance 
During Institutional Transitions.", Covin, Green and Slevin, "Strategic Process Effects 
on the Entrepreneurial Orientation–Sales Growth Rate Relationship," Gao, Zhou and 
Yim, "On What Should Firms Focus in Transitional Economies? A Study of the 
Contingent Value of Strategic Orientations in China." 

163 Similarly, Sharma and Kesner find out that entries made on a large scale in very con-
centrated industries perform badly, since they are more likely to challenge the well-
established firms with a substantial stake in the market, see Sharma and Kesner, "Di-
versifying Entry: Some Ex Ante Explanations for Postentry Survival and Growth," 
644. 
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penetration, whereas attackers usually lack the brand to address customers 

that are not familiar with this type of services. 

The company subscribers stand out as the strongest and most robust factor 

also in the models for market share growth. The empirical results suggest 

that mobile operators aiming to grow more relatively to other players 

should address the mass even at the expense of price reductions. The find-

ings that aggressive pricing leads to higher revenue and market share 

growth reaffirms the marketing theory about penetration pricing.164 For in-

cumbents, which usually tend to be the preferred operator of high-value-

subscribers, it means that they should enlarge their subscriber base by de-

veloping an offering for the users with lower bill sizes. In the contrary, the 

majority of the attackers are perceived as operators with a value proposition 

for low-value-users. In order to grow further, they should also attract sub-

scribers with high-usage-profiles. The results suggest that incumbents and 

attackers that currently occupy in the eyes of the subscribers two extremes 

in the space of possible value propositions should rather converge towards 

the middle in order to enlarge their subscriber base and grow further.  

Some observations that were made for the basis models remain valid for the 

extended models as well. Also in the extended models the division of the 

sample into incumbents and attackers and their separate analysis proves to 

be the right approach. No company specific variables are interpreted in the 

opposite way depending on the type of company like in the basis models, 

but still most of the variables such as company age, RPM, ARPU and min-

utes of use may vary in their significance in the regressions for incumbents 

and attackers indicating different strength of the relationships.  

As in the basis models, the choice of endogenous variable ultimately prede-

termines the goodness of fit. Revenue can be modelled more reliably than 

                                              

164 For an overview of the theory on penetration pricing refer to Lamb, Hair and 
McDaniel, Essentials of Marketing 558, Hinterhuber, "Towards Value-Based Pricing – 
an Integrative Framework for Decision Making," 1180. 
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market share and especially growth. In a sequence of decreasing coeffi-

cients of determination revenues come first, followed by market share, and 

growth of either revenues or market share comes last. In the basis models as 

well as in the extended models some of the explanatory variables affect the 

four endogenous variables in a different way. For example, mobile opera-

tors that price their products high may have a large revenue base but they 

have to reduce prices in order to boost growth. 

The extension of the basis models with company specific factors naturally 

leads to shifts in the coefficients and t-statistics of the variables in the basis 

model. In some cases large changes can be observed due to multicollinear-

ity. The number of company subscribers fits very well into the models, as 

suggested by the large t-values. Their inclusion in the revenue models 

strongly decreases the t-statistics of the population that used to have very 

large t-values in the basis models. Hence, the subscribers serve as a more 

precise indicator for size than the general factor population.  

In the models for market share the population and mobile penetration un-

fold their effect upon the inclusion of the number of subscribers; their t-

statistics increase sharply. This is due to the fact that the variables have dif-

ferent interpretations. Large population and mobile penetration signal large 

potential subscriber base and market attractiveness. These markets are char-

acterised by high competition intensity, which sets market shares under 

pressure. The number of subscribers is clearly a factor positively correlated 

with the market share. If the number of subscribers is not part of the model, 

the large positive effect of this missing variable overlays the negative effect 

of the population size and even turns it positive. The inclusion of the num-

ber of subscribers in the models for market share brings forward variables 

with contrary effects and helps to correctly interpret their pure effects, 

whereas in the revenue models it replaces a similar but weaker variable.  

Similarly, the company price level as indicated by the company RPM and 

the customer value as measured by the company ARPU are correlated with 
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the market price level (market RPM). The basis models suggest that the 

market price level has a significant and positive effect on revenues in the 

case of incumbents. For attackers the coefficient is also positive, but insig-

nificant. When company specific characteristics that are related in their in-

terpretation to the market price like company price level and customer value 

are added in the extended model, two observations can be made. First, the 

effect of the company specifics is very strong and positive. Second, their 

inclusion lets the coefficients of the market price level become negative. 

Also in this case the company characteristics clearly prevail. Consequently, 

it is rather the price set by the particular company and the value of the cus-

tomers subscribed to the mobile operator that effect the revenue size than 

the general market price level for mobile telecommunication services.  

In summary, the extended models further substantiate some conclusions de-

rived from the basis models and add new insights. The different strength of 

the relationships observed in the samples of incumbents and attackers reaf-

firms the differentiated analysis of the two company types. The different 

direction of relationships between the four metrics of size and growth and 

the explanatory variables stresses the necessity for companies to state 

clearly their leading goal. Concerning the goodness of fit, the sequence 

revenues, market share, growth of revenues and growth of market share re-

mains unchanged with revenues offering the largest information basis to be 

captured in a model.  

The extension of the models adds insights about the effect of company spe-

cifics on the four endogenous variables. Here, the company age and com-

pany subscribers stand out as the strongest and most robust factors. The ex-

tension of the basis models with company specific factors not only en-

hances the overall explanatory power but also shows how the impact of 

market factors changes upon the inclusion of related company specific vari-

ables due to multicollinearity. 



 

 180

4.2.4 Summary of Empirical Results 

This section will provide some holistic interpretation of the regression re-

sults. It assesses retrospectively the model setup, i.e., answers the question 

whether the division in the two subsamples is the most appropriate ap-

proach. It evaluates the general study setup and the results from the empiri-

cal analysis against the background of the existing literature. The section 

also discusses the goodness of fit especially in respect to the different en-

dogenous variables and evaluates the relative importance of factor groups 

and individual factors within a group.  

Tables 4-21 and 4-22 included at the end of this subsection on p. 188 et 

seq. will serve as a reference for most of the conclusions. They provide a 

brief overview of the empirical results and compare them to the hypothe-

sized effects. Table 4-21 contains the models for the level endogenous vari-

ables: revenue and market share, whereby the empirical results for market 

share based on subscribers and market share based on revenues have been 

summarized. Table 4-22 shows the synthesized models for growth of reve-

nue and growth of market share. The regression factors are listed vertically. 

Two columns are dedicated to each endogenous variable: the first one to the 

hypotheses and the second one to the test results for the different regression 

factors. Significant positive and negative relationships receive a plus and a 

minus sign respectively. Insignificant factors are marked with 0. This illus-

tration of the empirical results will be used in the course of the section to 

support the interpretations.  

The empirical analyses on corporate growth usually choose to explore one 

dimension of growth: either revenues or market share or growth of revenues 

or growth of market share. The current study uses a large data set to explore 

factors that affect a set of top line variables: company size in terms of reve-

nues and market share and growth in terms of revenue and market share. 

A comparison of the models for the different endogenous variables suggests 

that the goodness of fit varies. The models explaining revenues have the 
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most reliable statistical characteristics: most of the composing variables are 

significant, have relatively large t-statistics and the overall model fit as 

measured by the coefficients of determination is the highest. The market 

share is harder to model. The models for market share are characterized by 

somewhat lower coefficients of determination. This is due to the fact that 

market shares by definition range from 0 to 1 and show less variance than 

the original data on revenue and subscribers. Growth poses still more chal-

lenges: the models for growth have overall the smallest R2. Again, the cal-

culation of growth rates narrows the magnitude of the absolute data and is 

therefore associated with loss of information, which reduces the statistical 

quality of the data. Within the growth models the same trend as within the 

level models can be recognized – the models for revenue growth show bet-

ter fit than the models for market share growth. 

The regression models for the different endogenous variables naturally 

show different goodness of fit, but all of them generate findings and con-

tribute to understand size and growth. The consideration of all top line vari-

ables in the regressions also raises the awareness that some explanatory 

variables affect revenues, revenue growth, market share and market share 

growth in a different way. Therefore, it is essential for mobile operators to 

have a very clear and specific hierarchy of corporate goals. 

As discussed in Chapter 2, most of the existing literature treats topics in the 

mobile telecommunication services industry from the macroeconomic per-

spective without taking into account company specific characteristics. The 

focus is on the development of the industry in a particular country or set of 

countries as a whole, a typical example being the main research stream ad-

dressing questions around the technology diffusion such as speed, satura-

tion level and factors facilitating diffusion.165 The current study aims to fill 

this gap by analyzing the performance drivers of individual companies 

                                              

165 For a review of the main research streams and relevant literature sources see chapter 
2.2.2, p. 35ff. 
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rather than the industry as a whole. For this purpose, the models include not 

only market factors but also company specific variables. This higher level 

of granularity takes into account the existing diversity in the industry and 

helps to derive managerial recommendations. The effect of each company 

specific variable on the four endogenous variables has been interpreted one 

by one in the course of this chapter. 

The European mobile operators have many common characteristics, but 

they are still heterogeneous in some respects and need to be analyzed in 

subgroups formed by more homogenous companies. The division in sub-

samples should follow the natural structure of the sample. There are two 

conceivable dimensions along which the sample can be split: development 

stage of the market, i.e., developed vs. less developed countries, and/or 

company type, i.e., incumbents vs. attackers.  

Many authors choose to focus on either several developed or less developed 

markets without elaborating the parallels and differences between them. 

The studies that use broader samples do not differentiate according to the 

development stage of the markets under consideration.166 The development 

stage is not rigorously applied as a possible differentiation criterion, but at 

least it seems to play a role in the sample selection. Usually, the literature 

on growth of mobile telecommunication services also tends to disregard the 

                                              

166  See for example Ralf Dewenter and Jörn Kruse, "Calling Party Pays or Receiving 
Party Pays? The Diffusion of Mobile Telephony with Endogenous Regulation," In-
formation Economics and Policy 23.1 (2011), Kauffman and Techatassanasoontorn, 
"International Diffusion of Digital Mobile Technology: A Coupled-Hazard State-
Based Approach.", Liikanen, Stoneman and Toivanen, "Intergenerational Effects in 
the Diffusion of New Technology: The Case of Mobile Phones.", Ahn and Lee, "An 
Econometric Analysis of the Demand for Access to Mobile Telephone Networks.", 
Madden and Savage, "Telecommunications Productivity, Catch-up and Innovation.", 
Marnik G. Dekimpe, Philip M. Parker and Miklos Sarvary, "Staged Estimation of In-
ternational Diffusion Models: An Application to Global Cellular Telephone Adop-
tion," Technological Forecasting and Social Change 57.1-2 (1998). For more exam-
ples see table 2-4, p. 51. 
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industry structure. In most of the analyses the sample has not been subdi-

vided according to the company type.167   

The current study reflects both the sample composition and industry struc-

ture in the analysis. For the division in developed and less developed coun-

tries the number of years since liberalization could serve as criterion for the 

categorization. Instead of splitting the sample, this factor has been consid-

ered as explanatory variable in the regressions. The development stage as 

an explanatory variable does not have large coefficients in the regressions 

on the level endogenous variables and is even insignificant in the models on 

growth for attackers. Consequently, this variable is not distinguishing 

enough to be used for the split of the sample, but still should not be omitted 

as a factor in the equations. The division of the sample in the subsamples of 

incumbents and attackers instead provides the right basis for reliable mod-

els. These observations are consistent with Rouvinen’s research on the dif-

ferences in the diffusion of mobile services between developed and devel-

oping countries. He concludes that the process of diffusion with its main 

characteristics such as speed and the factors influencing diffusion with the 

general rationale and direction of the relationship are not substantially dif-

ferent in the two groups of countries, merely various factors are of different 

importance.168 

The empirical results reaffirm the necessity to analyze incumbents and at-

tackers separately, which is an innovative approach. Some of the factors af-

fect similarly the endogenous variables in both subsamples, whereas others 

influence them in a different and even opposite way. The effect is deemed 

“similar”, when the sign of the relationship is mostly the same and when the 

                                              

167  Only the study conducted by Bijwaard et al. on the first mover advantage in the mobi-
le telecommunications industry takes into account the industry structure in terms of 
the company’s development history and differentiates between incumbents and 
attackers, see Bijwaard, Janssen and Maasland, "Early Mover Advantages: An Empiri-
cal Analysis of European Mobile Phone Markets." 

168  Rouvinen, "Diffusion of Digital Mobile Telephony: Are Developing Countries Differ-
ent?." 
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causalities can be interpreted together for both subsamples. The strength of 

the relationship may differ between the two subsamples. The similarities 

and differences can be derived from the overview tables 4-21 and 4-22 on 

p. 188 et seq. 

The variables that set the common frame for both subgroups are population, 

GDP per capita, number of players, mobile penetration, and year of obser-

vation. The differentiating market factors are the development stage meas-

ured by the number of years since liberalization, the competition intensity 

or Herfindahl-Hirschman-Index, the fixed penetration, and the market price 

level indicated by the market revenue per minute. Thus, incumbents tend to 

have stronger positioning in developed markets with weak competition, 

high mainline penetration and generally lower, affordable per minute prices 

that induce subscribers’ passiveness. At the same time, these market charac-

teristics are unfavorable for attackers.  

The company specific factors influence similarly incumbents and attackers. 

The company age, the size as measured by the number of subscribers and 

revenues, the company price level indicated by the revenue per minute, the 

customer value measured by the average revenue per user and the customer 

usage or minutes of use differ to much lower extent between the two sub-

samples, compared to the country and market characteristics. 

A brief review of the models for the two subsamples as summarized in ta-

bles 4-21 and 4-22 suggests that the investigated factors are significant in 

most of the regressions. This gives confidence in the factor selection. The 

variables describing the country characteristics and the local market for 

mobile telecommunication services lay the foundations for the regressions. 

These are in particular macroeconomic factors, regulatory factors, competi-

tion factors and industry specific factors. Models with these variables have 

already high explanatory power as indicated by the high coefficients of de-

termination reaching in some cases values above 0.80.  
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The corporate specifics and actions captured by the company specific fac-

tors indeed further improve the model fit, but appear to be rather supple-

mentary than fundamental. These observations lead to the conclusion that 

companies following an expansion path ought to choose very diligently the 

markets to establish subsidiaries, because it is the characteristics of the 

market that markedly influence the company’s success. This result matches 

the findings of the large research area on market entry or company founda-

tions that the market attractiveness has substantial implications for the per-

formance of new ventures or new market entrants.169  

Let’s take for example Switzerland and Austria – two European countries, 

close to each other geographically and in terms of economic development. 

Mobile operators in the Austrian market find it much harder to survive the 

severe competition and the reasons for this can be detected in the country 

and market characteristics. The penetration with mobile telecommunication 

services in Austria reached 1.35 in 2009. It is already among the highest in 

Europe and close to the top tier countries in this dimension: Italy with 1.46, 

Finland with 1.42 and Spain with 1.39.  

The market has been growing also at the expense of the mainline telecom-

munication services, whose penetration fell from 0.40 in 1999 to 0.25 in 

2009. The potential resulting from substitution is almost exhausted – only 

two developed countries show lower fixed penetration rates: Finland (0.18) 

and Netherlands (0.23). Thus, the subscriber growth has almost reached its 

natural limit and will grow further only in pace with the population, unless 

a disruptive technological innovation causes the industry to enter further 

areas of consumers’ lives and to generate more subscriptions. 

                                              

169  See for example Sharma and Kesner, "Diversifying Entry: Some Ex Ante Explana-
tions for Postentry Survival and Growth.", Bamford, Dean and McDougall, "An Ex-
amination of the Impact of Initial Founding Conditions and Decisions Upon the Per-
formance of New Bank Start-Ups." For a more detailed literature review see section 
2.1, p. 22 et seq. 
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There are currently four players struggling for shares in the market: the in-

cumbent Mobilkom held 43% in 2009, and the rest is distributed among the 

attackers T-Mobile with 31%, Orange with 19% and Hutchison with 7%. 

The above described market power distribution results in HHI of 0.3. This 

is already quite low given that the lowest HHI in the European mobile tele-

communications industry is 0.2, observed in Finland, Russia and UK.  

The intense competition exerts downward pressure on prices, so that the 

revenue per minute reached EUR 0.09 in 2009. Subscribers respond to the 

low prices with relatively high usage of 195 minutes per subscriber and 

month, but still the average bill of EUR 24 is rather mediocre for a devel-

oped market.  

In contrast, the Swiss market is less penetrated with mobile telecommunica-

tion services; people have on average 1.19 mobile phone numbers. The 

fixed telephony, in turn, still plays an important role with penetration of 

0.49, which is only surpassed by Ireland with 0.57. The prices are at least 

twice as high compared to Austria, as suggested by the RPM of 0.21. This 

dams the usage which is moderate with an average of 113 minutes per 

month. Still, due to the high prices the average revenue per user of EUR 35 

is clearly higher than the average bill size in the Austrian market. The com-

parison of some key parameters reveals that mobile telecommunications 

companies searching to launch operations in a foreign market will experi-

ence distinct competitive environments in Switzerland and Austria that will 

strongly predetermine their size and growth trajectory. 

Not only entire factor groups have different relative importance, but also 

individual explanatory variables have different weight in the regression 

models. Remarkably, the number of subscribers is a more important lever 

for both size and growth than the prices and customer value described by 

components such as the average bill size (ARPU) and monthly usage (min-

utes of use). The implication for managers is that they should design tariffs 

and communication to address in the first step the mass in order to attract as 
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many subscribers as possible, regardless of their attractiveness in terms of 

customer value. In the next step, mobile operators can tailor offers and 

communication to individual customer segments with specific needs. 

In summary, the current study identifies and analyzes factors affecting 

revenues, market share, revenue growth and market share growth. The 

goodness of fit naturally differs between the models due to loss of variabil-

ity when building ratios and first differences. Nevertheless, the investiga-

tion of these different metrics contributes to achieve a holistic view on size 

and growth. The differences in the way specific regression factors affect 

these metrics help to create awareness of the necessity for companies to 

have a clear goal hierarchy in place. For the derivation and interpretation of 

the regression effects it is essential to differentiate between incumbents and 

attackers. Regarding the importance of the specific factor groups, the mac-

roeconomic factors, the regulatory factors, the competition factors, the in-

dustry specific factors and the time factor lay the foundation for sound deci-

sions. The inclusion of company specific factors complements and refines 

this basis. Within the company specific factors the subscriber base is one of 

the most relevant factors with effect on size and growth and emphasizes the 

commodity character of the industry. 
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Table 4-21: Comparison of hypothesized effect and test results for revenue and market share 

 Log (Revenue) Log (Market Share) 

 Incumbents Attackers Incumbents Attackers 

 Hypothesis Test Result Hypothesis Test Result Hypothesis Test Result Hypothesis Test Result 

Log (Population) + + + + 0 + 0 − 

Log (GDP per Capita) + + + + 0 − 0 + 

No. of Years since Liberal. + + − − + + − − 

Log (HHI) + + − − + + − − 

Players − − − − − + − − 

Log (Mobile Penetration) + + + + 0 0 0 − 

Log (Fixed Penetration) + + − − + + − − 

Log (Market RPM) − 0 + + − − + unclear 

Year + + + + − unclear − − 

Company Age + + + + + + + unclear 

Company Subscribers + + + + + + + + 

Company RPM + + + + + + + + 

Company ARPU 0 + 0 + 0 + 0 + 

Company MoU 0 + 0 + 0 − 0 − 

Source: Own illustration 
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Table 4-22: Comparison of hypothesized effects and test results for growth of revenue and market share  

 1st Diff Log (Revenue) 1st Diff Log (Market Share) 
 Incumbents Attackers Incumbents Attackers 
 Hypothesis Test Result Hypothesis Test Result Hypothesis Test Result Hypothesis Test Result 
Log (Population) + 0 + 0 0 0 0 0 
1st Diff Log (Population) + + + 0 0 0 0 0 
Log (GDP per Capita) 0 0 0 0 0 + 0 + 
1st Diff Log (GDP per Capita) + + + + 0 0 0 0 
No. of Years since Liberalization − 0 + 0 − − + 0 
Log (HHI) 0 0 0 0 − − + + 
1st Diff Log (HHI) + + − − + + − − 
Log(Players) − 0 − 0 − 0 − + 
Log (Mobile Penetration) − − − − 0 − 0 + 
1st Diff Log (Mobile Penetration) + + + + 0 0 0 − 
Log (Fixed Penetration) 0 − 0 − 0 − 0 + 
1st Diff Log (Fixed Penetration) 0 + 0 + 0 0 0 − 
Log (Market RPM) + 0 − + − 0 + − 
1st Diff Log (Market RPM) + + + + + + − − 
Year − − − − + + − − 
Company Age − − − − − − − − 
Level: Company Subscribers − 0 − − − 0 − − 
1st Diff: Company Subscribers + + + + + + + + 
Level: Company Revenues − 0 − − − 0 − − 
Level: Company RPM − − − − − − − − 
1st Diff: Company RPM + 0 + 0 + − + unclear 
Level: Company ARPU 0 0 0 0 0 − 0 − 
1st Diff: Company ARPU 0 + 0 + 0 − 0 unclear 
Level: Company MoU 0 + 0 + 0 + 0 + 
1st Diff: Company MoU 0 0 0 + 0 0 0 + 
Source: Own illustration 
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5 Conclusion and outlook 

The concluding chapter starts off by briefly reviewing the course of the stu-

dy from the initial research objectives through their gradual realization in 

the four preceding chapters. It summarizes the key results to answer the re-

search questions set at the beginning of the study. The conclusions are pre-

sented in a very concise way, since three more detailed summaries are pro-

vided in the fourth chapter devoted to the empirical analysis of the success 

factors.  

The second part of this chapter intends to broaden the applicability of the 

findings. In the first place, it searches for comparable industries and derives 

the parallels between them and the mobile telecommunications industry. 

Second, it briefly verifies that the conclusions of the current study address 

an existing gap for these industries as well. This section ends with an ob-

servation of results being transferred between different utility industries in 

the literature. 

The first chapter identified the topic of the factors influencing growth in the 

mobile telecommunications industry as a research gap that is of high rele-

vance for scientists and managers. It sets accordingly the research objective 

and posed the research questions. Afterwards, it outlined the approach fo-

cusing on European mobile operators in the period 1999-2009 with their 

characteristics observable through publicly available data.  

The second chapter positioned the current study amongst the existing litera-

ture. Combining the general literature on corporate growth and the literature 

on mobile telecommunication services, six groups of factors have been de-

rived. These are macroeconomic factors, regulatory factors, competition 

factors, industry specific factors, the time factor and company specific fac-

tors. Within the theories on corporate growth the environment-focused 

theories, specifically the population ecology as well as the industrial or-

ganization theories, were used to shed light on the macroeconomic and the 
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industrial context. The firm-focused theories, especially the endogenous 

growth theory and the organizational theory, were operationalized as 

sources for company specific parameters. The literature review on tele-

communication services, in particular on diffusion, suggested adding regu-

latory and competition factors to the growth framework in order to reflect 

the specifics of the newly-liberalized industry. It also helps to further con-

cretize and tune the above mentioned growth factors to capture the industry 

characteristics. The related literature on corporate growth in general and the 

literature on the mobile telecommunications industry were not only used as 

sources to derive the growth factors for the empirical analysis but also to 

form expectations regarding the directions of the relationships and the rela-

tive importance of growth factors. 

The third chapter briefly described the research framework used to address 

the research objective. In order to provide an exhaustive answer to the re-

search questions, several dimensions of the top line development have been 

analyzed: the absolute size as measured by revenues, the size relative to the 

market in terms of market share and the growth of both revenues and mar-

ket share. Within the six categories of growth factors a total of 15 concrete 

and measurable factors that have been found to be very frequently used in 

the literature and promising in terms of insights have been selected for em-

pirical testing in the current research context. The hypotheses were formu-

lated specifically for the relationship between each of the 15 explanatory 

variables and each endogenous variable. They were backed by the empirical 

literature on growth and mobile telecommunication services. The hypothe-

ses add new perspectives by forming expectations particularly for the rela-

tionships in the mobile telecommunication industry, differentiating between 

incumbents and attackers and providing a comprehensive view on growth in 

all its forms that are present in the literature, i.e., in absolute terms, relative 

to the market and expressed as growth rates. 

The fourth chapter outlined the concrete composition of the European sam-

ple and provided a sense of the gathered data in the overview of descriptive 
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results. The 15 factors have been analyzed concerning their effect on the 

absolute size as measured by revenues, the size relative to the market in 

terms of market share and the growth of revenues and market share. The 

presentation and interpretation of empirical results constituted the very core 

of the fourth chapter. A set of growth factors was used to build the founda-

tion in basis models and the other variables were included one by one in ex-

tended models. Results on individual growth factors led to acceptance but 

also rejection of individual hypotheses tested, both outcomes having a sig-

nificant contribution to generate insights.  

The current study generated insights regarding the factors that influence the 

top line development of mobile telecommunication companies. The over-

arching categories of the macroeconomic factors, regulatory factors, com-

petition factors, industry specific factors, the time factor and the company 

specific factors were filled with concrete factors.  

From the group of the macroeconomic factors population and GDP per cap-

ita were identified as the variables to reflect the wealth and size characteris-

tics of a country. The number of years since liberalization as an indicator 

for the stage in the product life cycle of the industry was found to be the 

most differentiating regulatory factor. The competition factors were re-

flected using two metrics: the index measuring concentration HHI and the 

number of players. The industry specifics were captured by variables de-

scribing the market size, market price level for mobile telecommunication 

services and the market penetration with mobile and mainline telecommu-

nication services as indicators for the market potential resulting from mar-

ket growth and substitution respectively. The time factor or the year of ob-

servation rounds off the view on the market.  

In the factor cluster on company specifics six variables were included: the 

company age as an indicator of the stage in the product life cycle of the fo-

cal firm, the number of subscribers and the company revenues as the vol-

ume and the monetary dimensions of the company size, the revenues per 
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minute as a proxy for the average price level from the tariff mix, the aver-

age revenue per user for the customer value and the monthly minutes of use 

for the usage of mobile services in the subscriber base. 

An important company feature in the mobile telecommunications business 

is the history of origin, i.e., whether the company is the incumbent that used 

to be the state owned company and the first player in the liberalized market 

or the attacker that has to establish itself and struggle with the incumbent 

for market shares. The analysis on growth has to be necessarily performed 

separately for the subgroup of incumbents and attackers, which is an inno-

vative approach. In a joint analysis the results would lose a great deal of in-

terpretability, since contrasting effects for incumbents and attackers would 

neutralize each other and become meaningless. 

The variables that affect incumbents and attackers in the opposite way are 

the regulatory factors, the competition factors and some industry specific 

factors such as the mainline penetration and the market price level. Then, 

there is another set of variables that differ in the strength of the relationship 

depending on the subsample under observation. Thus, the differentiated 

analysis generated additional insights especially regarding the effect of the 

company specific variables such as company age, company price level, cus-

tomer value and customer usage. The macroeconomic variables, the time 

factor and the mobile penetration as an industry specific factor are inter-

preted in a more general way that is less sensitive to the company type.  

The current study analyzed in detail the effect of the 15 identified factors on 

the absolute size as measured by revenues, the size relative to the market in 

terms of market share and the growth of revenues and market share. Popula-

tion and GDP per capita are the variables that strongly impact revenues. 

They outline the potential market revenue pool by giving information about 

the two dimensions: number of potential subscribers and willingness to pay. 

Such a clear positive effect of the population has been observed seldomly in 

the literature so far, presumably because large countries bear the necessity 
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to build up a large network first, before the subscriber potential can be real-

ized. The industry pendant, the mobile penetration, stands for sizeable mar-

kets for mobile telecommunication services and consequently large mobile 

operators.  

Differentiating criteria for incumbents and attackers are factors like the 

market concentration as measured by the HHI, the development stage of the 

market as indicated by the number of years since liberalization and the 

fixed penetration as a signal of the incumbents’ strong resource base. 

Whereas incumbents have the chance to become large in concentrated, de-

veloped markets characterized by high fixed penetration, attackers do better 

in fragmented, markets that were later followers in the liberalization process 

and are less penetrated with mainline services.  

When it comes to measures that operators can undertake to become large, 

they are recommended to invest in enlarging their subscriber base, to de-

velop a value proposition for the niche of high-value subscribers with ex-

tensive use of mobile services and to keep up prices. The natural growth in 

size with increasing age will materialize for all mobile operators, but at-

tackers can rely more on the effect of aging due to their small starting base.    

The market share is also largely determined by the HHI, the fixed penetra-

tion, the time that elapsed after the liberalization and additionally by the 

number of players. The number of players is a factor of extreme importance 

for attackers and of less relevance for incumbents. A large number of play-

ers active in the market prevents attackers from achieving large size both in 

terms of revenue and market share. The clear results on the effect of the 

fixed penetration contribute to the existing dispute in the literature. In the 

current study a high market penetration with mainline services is interpreted 

as an asymmetric factor favorable only for incumbents, since it indicates the 

opportunities available to incumbents to transfer their dominance from the 

solid fixed line business to the mobile arm by utilizing the existing resource 

base.  
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The lever of highest importance that companies can pull to gain higher 

share of the market concerns the size of the subscriber base. They are rec-

ommended to address as many subscribers as possible, but not compromise 

heavily on price. Especially, attackers should do their best to resist the price 

pressure, in order to avoid deterioration of their market shares.  

In the models for revenue growth the factors that stand out with significant 

and comparatively large coefficients are mostly variables built from first 

differences. Thus, an increasing income level as expressed in the change of 

GDP per capita is beneficial for companies’ growth. Also, growing market 

prices lead to short-term revenue growth before customers adapt their usage 

in reaction to the price increase. Markets that are highly penetrated with 

mobile services offer less room for further revenue growth, but a growing 

mobile penetration expands the market for mobile telecommunication ser-

vices and creates room for companies to grow. The increase in market con-

centration as indicated by the change of HHI also influences revenue 

growth, positively in the case of incumbents and negatively in the case of 

attackers.  

When it comes to strategic decisions aiming at revenue growth, the empiri-

cal results suggest several levers. Mobile operators should invest in gaining 

new subscribers, reduce prices, increase the usage and the subscriber value 

either by attracting new high-value-subscribers or by inducing higher usage 

in the existing subscriber base for instance through adapted tariff offerings 

and new services. Mobile operators should be aware that age and size, 

though not controllable, matter. Young as well as small companies tend to 

grow faster. The findings support the main stream in the research on age. In 

the literature exploring size though there is still an unsolved dispute regard-

ing the direction of the relationship, which in the current thesis is shown to 

be negative, both for growth in terms of revenue and market share. 

The market price level for mobile telecommunication services, the market 

concentration and to minor extent the mobile penetration are factors that 
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affect the growth in market share. Incumbents succeed in growing their 

market shares in an environment of increasing market concentration and 

growing prices. Attackers in turn profit when the market concentration de-

creases and consequently the position of the incumbent weakens. In a mar-

ket characterized by decreasing market prices they can set incumbents un-

der pressure by offering tariff packages at more attractive prices. Incum-

bents are better at developing the market and profit from a low mobile 

penetration, whereas attackers usually lack the brand to address customers 

that are not familiar with the type of services. 

Mobile operators that set themselves the target to grow in terms of market 

share should address the mass, even if this involves price reductions. This 

result reaffirms the marketing theory about penetration pricing. Incumbents 

usually tend to be the preferred choice of high-value-subscribers, so they 

should enlarge their subscriber base by developing a value proposition for 

the users with lower bill sizes. On the contrary, the majority of the attackers 

are perceived as operator with an offering for low-value-users. In order to 

grow further, they should also attract subscribers with high-usage-profiles. 

The different factor groups have different weights in the regression models. 

The basis models that solely rely on market and industry characteristics ha-

ve already very high explanatory power. Their extension with company 

specific factors improves the goodness of fit from a very high initial level. 

This observation leads to the conclusion that the aggregated market and in-

dustry specific factors influence stronger the development of mobile opera-

tors than their concrete strategic positioning as reflected in their company 

specifics and that their consideration creates a solid base for managerial de-

cisions.  

Still, the company specific factors form an integral part of the analysis and 

should not be omitted. Most of them naturally change the basis models 

upon their inclusion due to multicollinearity. Some of them even have a 

very strong impact on the endogenous variables and overshadow the market 
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and industry specific factors that are related to them. This is for instance the 

case with the number of subscribers and population or with the company 

price level and market price level.  

For managers these observations should be a word of caution especially 

when companies face several options where to expand. Decision makers 

should very diligently choose the target markets and take only those oppor-

tunities for which they believe that the market and industry dynamics will 

allow them to realize the aspired value creation. Disruptive strategy and op-

erational excellence in an unfavourable environment may help to achieve 

only moderate success. The predominant impact of the market specifics on 

corporate size and growth also partly explains the performance differences 

across countries even among subsidiaries of the same parent company that 

are supposed to have similar strategic orientation.170 

Also the different factors within a specific group turn out to be of major or 

minor importance for size and growth. An interesting observation is that 

within the company specific factors the number of subscribers is the most 

robust factor with very high t-values and highest contribution to the coeffi-

cient of determination among the other company specific factors. This find-

ing implies that companies should first shape products and communication 

to address the mass. In the second step, they can focus on specific target 

groups by tailoring their offering along dimensions like customer value, us-

age and prices, so that these returns will be incremental to the general mass 

services. This is a typical feature of an industry that is turning into com-

modity. 

Some factors affect in a different way the level variables revenue and mar-

ket share and the growth variables. For example, the company price level 

has a positive effect on revenues and market share, i.e., mobile operators 

that maintain a higher price level usually tend to be of large size. When it 

                                              

170 For example O2 Germany and O2 UK. 
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comes to growth of revenues and market share, it is actually lower prices 

that are favorable for growth. Lower prices bear the risk of reducing the to-

tal revenues of the company due to migration of the customer base to the 

lower priced product and thus very often compromise on size, unless the 

company manages to make the offering exclusively available only to a new 

customer group which could not have been reached with the existing value 

proposition. This conflicting outcome illustrates the necessity for compa-

nies to set a very specific target in order to select the appropriate measures 

and assess their impact. 

The current study provides answers to the two main research questions for 

companies operating in the mobile telecommunications industry in Europe. 

In future research the scope of the analysis can be amplified to include other 

geographic areas besides Europe. This will most probably allow for more 

diversity in the underlying data and give the chance to add some more di-

mensions and generate region specific insights. Also the study can be ex-

tended to comprise other utility industries. But before undertaking this ef-

fort, it should be investigated whether the conclusions of the current study 

can be transferred to other utility industries. 

The key results from the empirical analysis can be generalized and applied 

on other industries that have a development history similar to the mobile 

telecommunication services. These are sectors that provide goods and ser-

vices in public interest, e.g., suppliers of water, gas, electricity, sewerage, 

post services, railways and public transport. They all have long been con-

sidered a natural monopoly because of the high fixed sunk costs of invest-

ment in the network and the belief that the public-service goals of accessi-

bility, security, continuity and affordability can be best achieved under pub-

lic control.171 Therefore, these industries used to be structured as state-

owned monopoly that was in most of the cases materialized in a single ver-

                                              

171  Adrienne Héritier, "Public-Interest Services Revisited," Journal of European Public 
Policy 9.6 (2002): 996. 
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tically integrated company operating nation-wide. Electricity is a good ex-

ample for the high degree of concentration of activities within a single en-

tity. Many companies cover the whole value chain – generation, transmis-

sion and distribution – themselves or operate in a certain area, e.g., genera-

tion, but own majority stakes in companies providing the other services, 

e.g., distribution.172 This bundling of all value creation activities in one 

hand gave rise to strong incumbents.  

In the 1980s all this began to change. Three factors were driving the trans-

formation. First, the growing discontent with the efficiency of service de-

livery in the public sector, the failure to identify customer needs and the 

lack of service innovation put the publicly owned utilities under pressure. 

Second, technological innovation was creating opportunities for competi-

tion in service supply where previously monopoly was considered the only 

structure capable of producing at lowest cost. Third, all of this came paired 

with shortage of public funds in form of budgetary constraints and, more 

recently in Europe, limits on government borrowing imposed by the Maas-

tricht Agreement.173 After more than 50 years, in which state ownership has 

been the dominant mode of organizing and delivering utility services, the 

governments turned to privatising their utility industries and opening up the 

markets for competition. In some countries services were unbundled in the 

course of a large-scale vertical and horizontal de-integration. For example, 

electricity generators compete with one another to supply power to the grid 

and this way create a market for trading electricity.174 Similarly, service 

                                              

172 Barros and Cadima, The Impact of Mobile Phone Diffusion on the Fixed-Link Net-
work, 20, Grzybowski and Karamti, "Competition in Mobile Telephony in France and 
Germany.", Grzybowski and Karamti, "Competition in Mobile Telephony in France 
and Germany," 718. 

173 Parker, "Performance, Risk and Strategy in Privatised, Regulated Industries: The UK's 
Experience," 75. For examples see Bernardo Bortolotti, Marcella Fantini and 
Domenico Siniscalco, "Regulation and Privatisation: The Case of Electricity,"  (1998): 
6. 

174 David Parker, "Performance, Risk and Strategy in Privatised, Regulated Industries: 
The UK's Experience," International Journal of Public Sector Management 16.1 
(2003): 75. 
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providers in the mobile telecommunications industry by law have to be 

granted access to the network – the backbone of value creation, while they 

focus on the contact with the customer: marketing, distribution, billing and 

customer care.  

The utility sector ceased to be under direct state control and ownership, but 

it is subject to dedicated regulation due to its inherent character of public 

service. Regulation has to balance between protecting and advancing the 

interests of consumers, the interests of investors in the incumbent and the 

needs of current and potential competitors.175 It involves entry conditions, 

access to the network and prices either in a direct way by setting prices or 

essential price components like the mobile termination rates in the mobile 

telecommunications industry or in an indirect way by setting a profit margin 

target like in the case of energy utilities. 

The utility sectors provide very different goods and services, but a lot of 

parallels can be drawn based on the similar history of origins and industry 

dynamics as described above. Most of the research is conducted from a 

macroeconomic perspective, in particular from the perspective of policy 

makers or the regulatory body or consumer interests. The main research ar-

eas are privatization, regulation, efficiency/productivity, diversification and 

management techniques, e.g., balanced scorecard. No studies on growth and 

competitive dynamics could be identified.  

The research on efficiency/productivity of utility companies is the most 

closely related to other performance topics like growth and is suitable as a 

basis for comparison. Most of the authors investigate the role of privatisa-

tion/ownership, regulation, competition and technology as productivity fac-

tors.176 Consequently, they assume implicitly that the market characteristics 

predetermine strongly the economic performance of utility companies. 

                                              

175 E.g., in Great Britain, Argentina, Peru, Chile, Australia, Spain Bortolotti, Fantini and 
Siniscalco, "Regulation and Privatisation: The Case of Electricity," 7. 

176 Parker, "Performance, Risk and Strategy in Privatised, Regulated Industries: The UK's 
Experience," 87. 
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None of them examines specific strategic moves undertaken by single mar-

ket players. In the hierarchy of success factors, market and industry specif-

ics should come first to set the frame. The company specifics in terms of 

strategies and actions come only in the second place to fill out the existing 

frame but have to be considered.  

A practice of transferring research results from one utility industry to an-

other exists in the literature. Most of the analyses have been conducted for 

the British utilities, since the British market was deregulated early and 

therefore has a longer history as a liberal market. The findings have been 

applied on other markets, regardless of their development stage. Also in the 

current analysis on the mobile telecommunications industry the differentia-

tion between developed and less developed countries turned out to be less 

relevant for the European sample. Consequently, the results are legitimately 

interpretable in the context of both developed and less developed markets 

for utility services.  
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APPENDICES 

Figure A-1: Internationalization of telecommunications by topic 

Time

Research topics
Number of 
publications

Antecedents of international telecommunications 
policy (e.g. settlement rates between national 
incumbents, modeling of telecom traffic and 
network capacity)

1 58

Documentation of paradigm shifts (i.e. accounting 
rates as driver of the imbalance of telecom traffic, 
debate on developed countries subsidizing less 
developed countries)

2 103

Policy of national regulation authorities3 39

Incumbents’ reactions to liberalization and 
privatization

4 55

International strategic alliances of incumbents5 27

282*

Literature review on internationalization of telecommunications by topic

* 282 out of the 356 identified publications could be classified in common categories
 

Source: Own illustration based on Jakopin177 

                                              

177 See Matthew Bishop and David Thompson, "Regulatory Reform and Productivity 
Growth in the UK's Public Utilities," Applied Economics 24.11 (1992), Jonathan 
Haskel and Stefan Szymanski, "The Effects of Privatisation, Restructuring and Com-
petition on Productivity Growth in UK Public Corporations," Working Paper No. 286 
(London: Department of Economics, Queen Mary and Westfield College 1993), vol, 
Philip Burns and Thomas Weyman-Jones, "Regulatory Incentives, Privatisation and 
Productivity Growth in UK Electricity Distribution," CRI Technical Paper 1 (London: 
Centre for the Study of Regulated Industries, 1994), vol, David Parker, "A Decade of 
Privatisation: The Effect of Ownership Change and Competition on British Telecom," 
British Review of Economic Issues 16.40 (1994), Catherine Waddams Price and Ruth 
Hancock, "Distributional Effects of Liberalising UK Residential Utility Markets," 
Fiscal Studies 19.3 (1998), David M. Newbery and Michael G. Pollitt, "The Restruc-
turing and Privatisation of Britain's CEGB – Was It Worth It?," The Journal of 
Industrial Economics 45.3 (1997), Stephen Martin and David Parker, The Impact of 
Privatisation: Ownership and Corporate Performance in the UK (London: Routledge, 
1997), Mary O’Mahony, Britain’s Competitive Performance: An Analysis of 
Productivity by Sector, 1950-1995 (London: NIESR, 1998), David Parker, "The 
Performance of Baa before and after Privatisation," Journal of Transport Economics 
and Policy 33.2 (1999), David S. Saal and David Parker, "The Impact of Privatization 
and Regulation on the Water and Sewerage Industry in England and Wales: A 
Translog Cost Function Model," Managerial and Decision Economics 21.6 (2000). 
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Figure A-2: Internationalization of telecommunications by type 

22

23 65

Empirical

Theoretical Descriptive

23

68

9

Mobile

Other/General

Wireline

Thematic research focus, percent

Literature review on internationalization of telecommunications by type*

Segmental research focus, percent

* Based on 356 publications
 

Source: Own illustration based on Jakopin178 

                                              

178 Jakopin, "Internationalisation in the Telecommunications Services Industry: Literature 
Review and Research Agenda." 
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Figure A-3: Factors for corporate growth 

Environment-focused

Population ecology
Munificence

Finance

Firm-focused

Industrial organization

Dynamism

Endogenous growth theory

Innovation

Market orientation

Advertising

Interorganizational networks

Entrepreneurial orientation

Coordination/adjustment

Organizational theory

Firm age

Firm size

Org. footprint/culture

Processes

Growth trajectory

Strategic actions

Access to capital/budget

Capital structure

Market for corporate control

Operationalization theory

Corp. 
Growth

Strategy

4

4

5

27

21

25

16

27

13

8

23

18

35

53

4

3

3

12

A

B

C

D

H

G

F

E

I

J

K

L

M

N

O

P

Q

R
 

Source: Own illustration based on rough systematization from Bahadir, Bharadwaj and Parzen (2009) 
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Table A-1: Literature review on factors for corporate growth 

Author(s) Year Type A B C D E F G H I J K L M N O P Q R 

Penrose 1959 T                   

Ansoff 1965 T                   

Christensen, Andrews and Bower 1965 T                   

Peles 1971 E                                  

Shepherd 1972 E                              

Jacquemin and Lichtbuer 1973 E                                        

Andrews  1974 T                   

Rumelt 1974 T                   

Hofer and Schendel 1978 T                   

Fama 1980 T                   

Hirschey 1981 E                                       

Jensen and Ruback 1983 E                   

Odagiri 1983 E                                  

Pecotich, Laczniak and Inderrieden 1985 E                                  

Miller and Toulouse 1986 E                                    

Scott and Bruce 1987 T                   

Hunsdiek 1987 E                   

Hax and Majluf 1988 T                   

Grinyer, McKiernan and Yasai 1988 E                                     

Covin and Slevin 1989 E                   

Franko 1989 E                                         

Chandler  1990 T                   
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Author(s) Year Type A B C D E F G H I J K L M N O P Q R 

Eisenhardt and Schoonhoven 1990 E                                     

Chaganti and Damanpour 1991 E                   

Roberts 1991 E                   

Chandler and Jansen 1992 E                   

Kulicke 1993 E                   

Bronars and Deere 1993 E                                        

Ito and Pucik 1993 E                                       

Kwoka 1993 E                                      

Mitchell and Singh 1993 E                                

Parthasarthy and Sethi 1993 E                                  

Zahra 1993 E                               

Chandlera and Hanks 1994 E                   

Chandler and Hanks 1994 E                                     

Dowling and McGee 1994 E                                      

Hart and Banbury 1994 E                                   

Landes and Rosenfield 1994 E                   

Slater and Narver 1994 E                             

Smithetal 1994 E                         

McGee, Dowling and Megginsion 1995 E                                    

Snell and Youndt 1995 E                               

Agrawal and Knoeber 1996 E                   

Nelson and Winter 1996 T                   

Lang, Ofek and Stulz 1996 E                   
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Author(s) Year Type A B C D E F G H I J K L M N O P Q R 

Chittenden and Hall 1996 E                   

Gertz and Baptista 1996 T                   

Chandler 1996 E                                       

Ostgaard and Birley 1996 E                            

Sharma and Kesner 1996 E                              

Teece, Pisano and Shuen 1997 T                   

Sapienza and Grimm 1997 E                   

Kay 1997 T                   

Geroski, Machin and Walters 1997 E                                     

Nobeoka and Cusumano 1997 E                                   

Pelham 1997 E                                    

Slevin and Covin 1997 E                            

Barringer and Greening 1998 D                   

Heunks 1998 E                   

Ettlie 1998 E                                        

Kumar, Subramanian and Yauger 1998 E                                      

Oczkowski and Farrell 1998 E                                    

Ambler, Styles and Xiucun 1999 E                                      

Bamford, Dean and McDougall 1999 E                                     

Ferrier, Smith and Grimm 1999 E                                      

Greve 1999 E                                      

Henderson 1999 E                                      

Himmelberg and Hubbard 1999 E                   
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Author(s) Year Type A B C D E F G H I J K L M N O P Q R 

Pelham 1999 E                            

Zahra and Bogner 1999 E                          

Canals 2000 T                   

Foss et al. 2000 T                   

Autio, Sapienza and Almeida 2000 E                                       

Baum, Calabrese and Silverman 2000 E                                   

Brush, Bromiley and Hendrickx 2000 E                                       

Stuart 2000 E                            

Zahra and Garvis 2000 E                            

Zahra, Ireland and Hitt 2000 E                          

Madden and Savage 2001 E                   

Tzokas, Carter and Kyriazopoulos 2001 E                   

Covin, Slevin and Heeley 2001 E                                      

Kraatz and Zajac 2001 E                                   

Lee, Lee and Pennings 2001 E                              

Lumpkin and Dess 2001 E                                      

Park and Luo 2001 E                         

Robinson and McDougall 2001 E                              

Subramanian and Gopalkrishna 2001 E                                    

Ensley, Pearson and Amason 2002 E                                     

Zahra, Neubaum and El-Hagrassey 2002 E                             

Delmar, Davidsson and Gartner 2003 E                   

Watson, Stewart and BarNir 2003 E                   
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Author(s) Year Type A B C D E F G H I J K L M N O P Q R 

Florin, Lubatkin and Schulze 2003 E                   

Kakati 2003 E                   

Collins and Clark 2003 E                                       

Florin, Lubatkin and Schulze 2003 E                                

Garg, Walters and Priem 2003 E                                       

Luo, Zhou and Liu 2003 E                                        

Martin and Grbac 2003 E                                       

Sadler-Smith 2003 E                                

Baum and Silverman 2004 E                                     

Dussauge, Garrette and Mitchell 2004 E                                       

He and Wong 2004 E                                      

Mishina, Pollock and Porac 2004 E                            

Peng 2004 E                            

Yin and Zajac 2004 E                             

Zaugg 2005 T                   

Singh and Mitchell 2005 E                            

Wiklund and Shepherd 2005 E                            

Hess and Kazanjian 2006 D                   

Brinckmann 2006 E                   

Covin, Green and Slevin 2006 E                                     

Rothaermel, Hitt and Jobe 2006 E                            

Shipilov 2006 E                                

Walter and Auer and Ritter 2006 E                            
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Author(s) Year Type A B C D E F G H I J K L M N O P Q R 

Wolff and Pett 2006 E                                  

Fischer and Clement 2007 E                   

Gao, Zhou and Yim 2007 E                                    

Requena-Silvente and Walker 2007 E                                  

Simsek 2007 E                           

Bijwaarda, Janssen and Maasland 2008 E                   

Gerpott and Jakopin 2008 E                   

Oberhofer and Pfaffermayr 2008 E                   

Ang 2008 E                                    

Greve 2008 E                                     

Shipilov and Li 2008 E                             

Tanriverdi and Lee 2008 E                             

Zahra and Hayton 2008 E                              

Brush, Ceru and Blackburn 2009 E                   

Usero and Fernández 2009 E                   

Fernández and Usero 2009 E                   

West and Noel 2009 E                   

Total   25 16 21 27 13 8 23 18 27 35 53 4 3 3 12 4 4 5 

Source: Extended from Bahadir, Bharadwaj and Parzen (2009) 
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Table A-2: Sample composition: Countries and number of companies 

Country Number of companies 

 Albania  3 

 Austria  5 

 Belarus  4 

 Belgium  3 

 Bosnia Herzegovina  1 

 Bulgaria  5 

 Croatia  3 

 Czech Republic  4 

 Denmark  5 

 Estonia  3 

 Finland  5 

 France  3 

 Germany  4 

 Greece  4 

 Hungary  3 

 Ireland  4 

 Italy  5 

 Latvia  4 

 Lithuania  3 

 Macedonia  3 

 Netherlands  5 

 Norway  3 

 Poland  4 

 Portugal  3 

 Romania  6 

 Russia  11 

 Serbia  3 

 Slovak Republic  3 

 Slovenia  3 

 Spain  4 

 Sweden  5 

 Switzerland  3 

 Turkey  3 

 UK  6 

 Ukraine  5 

 141 

Source: Own illustration 
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Table A-3: Sample composition: Countries and companies 

Country Company 

Albania Albanian Mobile Communications 

 Eagle Mobile 

 Vodafone Albania 

Austria Hutchison 3G Austria 

 mobilkom Austria 

 Orange Austria 

 tele.ring 

 T-Mobile Austria 

Belarus Belcel 

 BeST 

 Mobile TeleSystems Belarus 

 Velcom 

Belgium KPN Group Belgium 

 Mobistar 

 Proximus 

Bosnia Herzegovina GSM BiH 

Bulgaria GloBul 

 Mobikom 

 MobilTel 

 Vivacom 

 Vivatel (BTC Mobile) 

Croatia Tele2 Croatia 

 T-Mobile Croatia 

 VIPnet 

Czech Republic Telefonica O2 

 T-Mobile 

 U:fon 

 Vodafone 

Denmark HI3G Denmark 

 Orange 

 TDC Mobil 

 Telenor Denmark 

 Telia 

Estonia Elisa Estonia 

 EMT Estonia 

 Tele2 Estonia 

Finland DNA 

 Elisa 

 Sonera 

 Telia 
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Country Company 

 TeliaSonera Finland 

France Bouygues 

 Orange 

 SFR (Vodafone) 

Germany E-Plus 

 O2 

 T-Mobile 

 Vodafone D2 

Greece Cosmote 

 Q-Telecom 

 Vodafone Greece 

 WIND Hellas 

Hungary Telenor Hungary 

 T-Mobile 

 Vodafone 

Ireland Hutchison 3G Ireland 

 Meteor 

 O2 

 Vodafone 

Italy 3 (Hutchison) 

 Blu 

 Telecom Italia 

 Vodafone Italia 

 Wind 

Latvia Bité Latvia 

 LMT 

 Tele2 Latvia 

 Telekom Baltija 

Lithuania Bité Lithuania 

 Omnitel 

 Tele2 Lithuania 

Macedonia Cosmofon 

 T-Mobile Macedonia 

 VIP 

Netherlands KPN Mobile 

 Orange 

 Telfort 

 T-Mobile Netherlands 

 Vodafone 

Norway Ice.net Norway 

 NetCom 
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Country Company 

 Telenor Mobil 

Poland Play (Novator) 

 Polkomtel 

 PTC (T-Mobile) 

 PTK Centertel (TP SA) 

Portugal Optimus 

 TMN 

 Vodafone Portugal 

Romania Cosmote 

 Orange Romania 

 RCS&RDS 

 Romtelecom 

 Telemobil 

 Vodafone Romania 

Russia Baikalwestcom 

 MegaFon 

 Mobile TeleSystems 

 Nizhegorodskaya Cellular Communications 

 Sibirtelecom 

 Skylink 

 SMARTS 

 Tele2 

 Uralsvyazinform 

 VimpelCom 

 Yeniseitelecom 

Serbia Telekom Srbija 

 Telenor Serbia 

 Vip Mobile 

Slovak Republic Orange Slovak Republic 

 Telefonica O2 

 T-Mobile 

Slovenia Mobitel Slovenia 

 Si.mobil 

 Western Wireless Slovenia 

Spain Orange 

 Telefonica Moviles 

 Vodafone 

 Yoigo 

Sweden 3 (Hutchison) 

 Ice.net Sweden 

 Tele 2 



 

 215

Country Company 

 Telenor 

 Telia 

Switzerland Orange 

 Sunrise 

 Swisscom 

Turkey AVEA 

 Turkcell 

 Vodafone 

UK 3 (Hutchison) 

 Everything Everywhere (Orange & T-Mobile JV) 

 O2 

 Orange 

 T-Mobile UK 

 Vodafone 

Ukraine Astelit 

 Beeline Ukraine 

 Kyivstar 

 MTS-Ukraine 

 URS (VimpelCom) 

Source: Own illustration 

Table A-4: Sample Composition: Acquired Companies 

Acquired company Country Year Acquirer Country 

tele.ring  Austria  2006 T-Mobile Austria 

Mobikom  Bulgaria  2006 MobilTel Bulgaria 

Orange  Denmark  2004 Telia Sweden 

Sonera  Finland  2002 TeliaSonera Finland 

Telia  Finland  2002 TeliaSonera Finland 

Q-Telecom  Greece  2007 WIND Hellas Greece 

Blu  Italy  2002 Wind Italy 

Orange  Netherlands 2007 T-Mobile Netherlands 

Telfort  Netherlands 2006 KPN Netherlands 

Baikalwestcom  Russia  2006 Sibirtelecom Russia 

Yeniseitelecom  Russia  2006 Sibirtelecom Russia 

Western Wireless Slovenia  Slovenia  2006 Si.mobil Mobitel Slovenia 

Source: Own illustration 
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Table A-5: Extended models for revenue of incumbents 

 Basis 

model 

Company specific effects 

Intercept  −6.18 −6.26 −10.84 −5.09 −5.33 −6.08

t-statistics  −17.80 −13.65 −19.55 −16.49 −28.50 −17.45

Log (Population)  0.86 0.86 0.10 0.91 0.96 0.89

t-statistics  51.43 48.74 1.39 58.02 119.23 49.56

Log (GDP per Capita)  0.54 0.53 0.42 0.45 0.12 0.49

t-statistics  15.19 12.76 19.43 14.70 4.80 12.50

Stage  0.12 0.12 0.07 0.16 0.01 0.14

t-statistics  2.43 1.89 1.78 3.28 0.33 2.85

Log (HHI)  0.62 0.89 −0.15 0.78 1.12 0.73

t-statistics  6.53 8.21 −1.43 10.52 16.19 7.96

Players  −0.02 0.00 −0.04 −0.01 0.01 −0.01

t-statistics  −1.39 0.05 −3.08 −0.58 1.01 −0.62

Log (Mobile Penetr.)  0.47 0.48 −0.17 0.54 1.01 0.50

t-statistics  9.80 11.18 −2.41 14.01 29.32 10.28

Log (Fixed Penetration)  0.17 0.14 0.00 0.14 0.12 0.15

t-statistics  3.46 2.58 0.13 3.14 6.04 3.20

Log (Market RPM)  0.07 0.09 0.24 −0.16 −0.11 0.20

t-statistics  1.41 1.74 8.86 −1.58 −2.99 3.48

Year  0.02 0.02 -8E-5 0.03 0.01 0.03

t-statistics  2.25 2.47 −0.02 5.68 1.60 3.87

Company Age - 0.02 - - - -

t-statistics  - 2.34 - - - -

Log (Company Subs.) - - 0.84 - - -

t-statistics  - - 11.40 - - -

Log (Company RPM ) - - - 0.46 - -

t-statistics  - - - 4.54 - -

Log (Company ARPU) - - - - 0.97 -

t-statistics  - - - - 20.23 -

Log (Company MoU) - - - - - 0.10

t-statistics  - - - - - 1.75

Observations  252 252 252 252 252 252

Mean dep  1.08 0.93 0.46 1.26 1.56 0.95

SD dep  2.68 2.45 1.79 3.36 3.44 2.62

SEE  0.44 0.42 0.26 0.39 0.30 0.40

R2 0.97 0.97 0.98 0.98 0.99 0.97

Source: Own illustration 
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Table A-6: Extended models for revenue of attackers 

 Basis 

model 

Company specific effects 

Intercept  −7.69 −7.28 −14.69 −8.09 −5.72 −7.34

t-statistics  −15.64 −19.01 −51.07 −17.79 −12.47 −14.60

Log (Population)  0.79 0.83 −0.12 0.85 0.81 0.77

t-statistics  48.38 45.47 −7.66 53.10 58.30 44.45

Log (GDP per Capita)  0.57 0.41 0.59 0.61 −0.02 0.40

t-statistics  11.63 10.62 20.96 13.71 −0.49 7.39

Stage  −0.18 −0.04 0.04 −0.23 −0.21 −0.17

t-statistics  −2.70 −0.64 0.98 −3.74 −3.68 −2.46

Log (HHI)  −0.56 −0.19 −0.24 −0.46 −0.42 −0.53

t-statistics  −5.76 −2.09 −4.27 −4.78 −4.96 −5.10

Players  −0.15 −0.13 −0.05 −0.15 −0.16 −0.16

t-statistics  −7.64 −8.63 −6.08 −8.18 −9.11 −8.11

Log (Mobile Penetr.)  0.43 0.45 −0.41 0.36 0.84 0.54

t-statistics  6.96 7.37 −13.63 6.08 15.62 7.88

Log (Fixed Penetration)  −0.35 −0.33 −0.17 −0.37 −0.16 −0.32

t-statistics  −5.81 −5.26 −4.82 −6.49 −2.72 −5.14

Log (Market RPM)  0.29 0.38 0.15 −0.18 −0.05 0.48

t-statistics  8.47 11.15 5.95 −2.56 −1.32 11.89

Year  0.02 0.05 −0.01 0.03 0.03 0.02

t-statistics  2.34 5.97 −1.57 4.39 3.33 2.54

Company Age - 0.10 - - - -

t-statistics  - 22.34 - - - -

Log (Company Subs.) - - 1.12 - - -

t-statistics  - - 116.67 - - -

Log (Company RPM ) - - - 0.55 - -

t-statistics  - - - 7.53 - -

Log (Company ARPU) - - - - 1.11 -

t-statistics  - - - - 25.72 -

Log (Company MoU) - - - - - 0.37

t-statistics  - - - - - 6.43

Observations  602 602 599 599 602 599

Mean dep  −0.72 −0.64 −0.31 −0.71 −0.67 −0.65

SD dep  2.58 3.04 4.23 2.71 2.99 2.42

SEE  0.86 0.78 0.35 0.85 0.79 0.85

R2 0.87 0.93 0.99 0.89 0.93 0.86

Source: Own illustration 
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Table A-7: Extended models for market share (based on subscribers) of incumbents 

 Basis 

model 

Company specific effects 

Intercept  2.18 0.44 2.32 2.34 2.06

t-statistics  6.64 1.61 6.81 6.92 5.99

Log (Population)  0.02 −0.00 0.02 0.02 0.02

t-statistics  1.80 −0.23 2.48 2.02 1.73

Log (GDP per Capita)  −0.14 −0.04 −0.16 −0.17 −0.11

t-statistics  −4.38 −1.51 −4.68 −4.56 −3.19

Stage  0.03 0.02 0.04 0.04 0.03

t-statistics  0.55 0.54 0.83 0.81 0.64

Log (HHI)  0.91 1.03 0.90 0.89 0.87

t-statistics  14.19 16.35 13.41 13.72 12.40

Players  −0.02 0.02 −0.03 −0.02 −0.02

t-statistics  −1.59 1.30 −1.92 −1.70 −1.63

Log (Mobile Penetr.)  −0.01 −0.01 −0.03 −0.01 −0.09

t-statistics  −0.65 −0.53 −1.35 −0.24 −3.61

Log (Fixed Penetration)  1.03 0.41 1.10 1.06 0.99

t-statistics  17.75 6.82 19.00 18.04 16.49

Log (Market RPM)  −0.05 −0.03 0.02 −0.06 −0.04

t-statistics  −2.18 −1.63 0.39 −2.32 −1.49

Year  0.03 0.02 0.04 0.04 0.04

t-statistics  6.35 3.03 7.03 6.87 7.08

Company Age - 0.02 - - -

t-statistics  - 4.54 - - -

Log (Company RPM ) - - −0.08 - -

t-statistics  - - −1.26 - -

Log (Company ARPU) - - - 0.04 -

t-statistics  - - - 1.11 -

Log (Company MoU) - - - - -0.07

t-statistics  - - - - −2.05

Observations  352 352 350 350 350

Mean dep  −2.06 −1.52 −2.07 −2.12 −1.80

SD dep  1.65 1.15 1.66 1.74 1.29

SEE  0.50 0.35 0.51 0.50 0.47

R2 0.74 0.66 0.72 0.73 0.68

Source: Own illustration 
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Table A-8: Extended models for market share (based on subscribers) of attackers 

 Basis 

model 

Company specific effects 

Intercept  −3.52 −3.56 −6.98 −3.78 −3.21 −3.73

t-statistics  −7.90 −7.81 −76.77 −8.58 −7.16 −8.76

Log (Population)  −0.00 −0.00 −0.95 0.02 0.00 −0.01

t-statistics  −0.14 −0.31 −234.64 1.69 0.28 −0.43

Log (GDP per Capita)  0.20 0.21 −0.05 0.24 0.15 0.28

t-statistics  4.40 4.45 −5.06 5.18 2.91 5.83

Stage  −0.32 −0.29 0.12 −0.31 −0.34 −0.32

t-statistics  −4.70 −4.11 9.07 −4.42 −4.82 −4.80

Log (HHI)  −1.16 −1.15 −0.10 −1.05 −1.12 −1.16

t-statistics  −11.81 −11.90 −5.13 −10.46 −10.96 −11.93

Players  −0.43 −0.43 −0.02 −0.45 −0.42 −0.45

t-statistics  −31.66 −31.81 −6.86 −28.96 −29.42 −29.38

Log (Mobile Penetr.)  0.01 −0.01 −0.97 −0.01 0.06 −0.06

t-statistics  0.21 −0.32 −141.05 −0.24 1.33 −1.36

Log (Fixed Penetr.)  −0.76 −0.75 −0.10 −0.77 −0.73 −0.81

t-statistics  −11.23 −10.97 −8.27 −11.75 −10.71 −12.95

Log (Market RPM)  0.13 0.12 −0.03 −0.03 0.11 0.08

t-statistics  3.26 2.95 −6.55 −0.47 2.82 1.83

Year  −0.02 −0.01 −0.02 −0.01 −0.02 −0.01

t-statistics  −1.82 −1.30 −10.18 −1.12 −1.86 −1.11

Company Age - −0.004 - - - -

t-statistics  - −25.61 - - - -

Log (Company RPM ) - - - 0.15 - -

t-statistics  - - - 1.87 - -

Log (Company ARPU) - - - - 0.08 -

t-statistics  - - - - 1.75 -

Log (Company MoU) - - - - - -0.14

t-statistics  - - - - - −2.87

Observations  948 948 935 892 905 894

Mean dep  −4.64 −4.59 −7.49 −4.25 −4.42 −4.46

SD dep  4.72 4.70 10.88 3.81 3.91 4.16

SEE  1.41 1.38 0.38 1.34 1.37 1.37

R2 0.62 0.70 1.00 0.57 0.59 0.60

Source: Own illustration 
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Table A-9: Extended models for market share (based on revenues) of incumbents 

 Basis 

model 

Company specific effects 

Intercept  0.10 −0.17 −4.98 0.20 −0.20 0.05

t-statistics  0.32 −0.36 −8.71 0.75 −0.73 0.14

Log (Population)  −0.02 −0.03 −0.74 −0.03 0.01 −0.03

t-statistics  −1.60 −2.18 −11.17 −2.27 0.70 −1.88

Log (GDP per Capita)  −0.00 0.01 −0.02 0.00 −0.02 0.09

t-statistics  −0.06 0.20 −0.72 0.04 −0.73 2.20

Stage  0.20 0.17 0.08 0.11 0.16 0.10

t-statistics  5.10 2.91 1.78 2.55 3.48 1.91

Log (HHI)  1.15 1.05 0.06 1.10 1.08 1.04

t-statistics  14.80 11.81 0.63 15.84 14.71 13.01

Players  0.03 0.02 −0.01 0.03 0.03 0.01

t-statistics  1.93 1.38 −0.47 2.11 2.37 0.89

Log (Mobile Penetr.)  0.03 0.01 −0.64 0.02 0.00 −0.01

t-statistics  0.81 0.23 −9.18 0.51 0.07 −0.29

Log (Fixed Penetration)  0.13 0.08 −0.01 0.07 0.08 0.06

t-statistics  4.36 1.61 −0.32 2.59 3.14 1.33

Log (Market RPM)  −0.18 −0.20 −0.09 −0.62 −0.11 −0.27

t-statistics  −3.97 −4.29 −3.35 −6.62 −2.25 −5.21

Year  −0.01 −0.01 −0.03 −0.02 −0.00 −0.02

t-statistics  −2.43 −2.13 −5.21 −3.22 −0.81 −4.02

Company Age - 0.01 - - - -

t-statistics  - 0.96 - - - -

Log (Company Subs.) - - 0.73 - - -

t-statistics  - - 10.56 - - -

Log (Company RPM ) - - - 0.52 - -

t-statistics  - - - 5.60 - -

Log (Company ARPU) - - - - 0.13 -

t-statistics  - - - - 2.21 -

Log (Company MoU) - - - - - 0.21

t-statistics  - - - - - −4.19

Observations  252 252 252 252 252 252

Mean dep  −1.88 −1.67 −1.56 −2.06 −1.58 −1.65

SD dep  1.25 1.06 1.11 1.33 0.95 1.28

SEE  0.41 0.39 0.27 0.40 0.30 0.37

R2 0.69 0.57 0.80 0.77 0.64 0.77

Source: Own illustration 
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Table A-10: Extended models for market share (based on revenues) of attackers 

 Basis 

model 

Company specific effects 

Intercept  −3.25 −3.82 −9.44 −3.34 −2.26 −3.28

t-statistics  −6.96 −12.27 −31.91 −7.97 −5.10 −7.06

Log (Population)  −0.12 −0.05 −1.00 −0.11 −0.09 −0.12

t-statistics  −8.44 −4.40 −59.97 −8.79 −5.97 −8.99

Log (GDP per Capita)  0.20 0.10 0.18 0.21 −0.23 0.27

t-statistics  4.40 3.21 6.28 5.11 −4.75 5.41

Stage  −0.27 −0.16 −0.07 −0.30 −0.33 −0.26

t-statistics  −4.23 −3.11 −1.80 −5.45 −5.89 −4.05

Log (HHI)  −0.23 −0.10 −0.10 −0.26 −0.33 −0.26

t-statistics  −2.50 −1.41 −1.89 −3.17 −3.95 −2.88

Players  −0.14 −0.14 −0.03 −0.13 −0.18 −0.14

t-statistics  −6.89 −10.98 −3.80 −6.81 −10.72 −6.88

Log (Mobile Penetr.)  −0.17 −0.19 −0.96 −0.20 0.08 −0.24

t-statistics  −2.70 −3.97 −33.44 −3.57 1.48 −3.61

Log (Fixed Penetration)  −0.24 −0.50 −0.15 −0.27 −0.29 −0.27

t-statistics  −3.63 −11.19 −4.06 −4.53 −4.92 −4.11

Log (Market RPM)  −0.21 −0.06 −0.18 −0.70 −0.52 −0.31

t-statistics  −6.31 −1.77 −9.21 −11.04 −16.27 −7.46

Year  −0.02 0.00 −0.04 −0.00 −0.02 −0.02

t-statistics  −1.97 0.30 −9.05 −0.45 −3.36 −2.08

Company Age - 0.10 - - - -

t-statistics  - 34.96 - - - -

Log (Company Subs.) - - 1.07 - - -

t-statistics  - - 75.77 - - -

Log (Company RPM ) - - - 0.58 - -

t-statistics  - - - 8.67 - -

Log (Company ARPU) - - - - 0.88 -

t-statistics  - - - - 18.02 -

Log (Company MoU) - - - - - -0.19

t-statistics  - - - - - −3.45

Observations  602 602 599 599 602 599

Mean dep  −3.23 −3.66 −2.71 −3.50 −3.30 −3.29

SD dep  2.42 6.94 1.77 2.92 2.35 2.55

SEE  0.84 0.74 0.37 0.81 0.78 0.84

R2 0.35 0.85 0.92 0.41 0.59 0.36

Source: Own illustration 
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Table A-11: Extended models for revenue growth of incumbents 

 Basis 
model 

Company specific effects 

  Age Subscribers Rev. RPM ARPU Minutes of use 
  Level Level 1st Diff Level Level 1st Diff Level 1st Diff Level 1st Diff 
Intercept  −0.16 −0.05 −0.03 −0.11 −0.26 −0.39 −0.15 −0.29 −0.12 −0.23 −0.18 
t-statistics  −1.00 −0.28 −0.08 −0.73 −1.21 −2.30 −0.92 −1.71 −0.74 −1.35 −1.11 
Log (Population)  0.01 0.02 0.03 0.01 0.02 0.01 0.01 0.01 0.01 0.02 0.01 
t-statistics  1.54 2.43 0.51 1.52 0.69 2.03 1.46 1.01 1.02 3.13 1.51 
1st Diff Log (Population)  2.82 2.77 2.48 2.05 2.96 3.09 2.41 2.24 2.02 3.41 0.01 
t-statistics  2.15 2.37 2.17 1.88 2.60 2.93 2.10 1.74 1.79 2.66 2.44 
Log (GDP per Capita)  0.02 0.01 0.02 0.01 0.02 0.03 0.02 0.05 0.01 0.01 0.02 
t-statistics  1.05 0.68 1.01 0.85 1.22 2.07 0.99 2.07 0.74 0.32 1.09 
1st Diff Log (GDP per Capita)  0.41 0.37 0.41 0.38 0.39 0.41 0.39 0.47 0.23 0.35 0.41 
t-statistics  3.78 3.47 3.73 4.07 3.73 3.94 3.60 4.43 2.04 3.30 3.73 
Years since Liberalization  −0.00 −0.00 −0.00 −0.00 −0.00 −0.01 −0.00 −0.01 −0.00 −0.01 −0.00 
t-statistics  −1.56 −1.01 −1.45 −1.08 −1.33 −2.13 −1.56 −1.54 −1.54 −1.60 −1.41 
Log (HHI)  −0.05 −0.06 −0.03 −0.05 −0.05 −0.06 −0.05 −0.09 −0.06 0.02 −0.05 
t-statistics  −1.08 −1.22 −0.33 −1.16 −0.89 −1.42 −1.07 −1.87 −1.46 0.48 −1.05 
1st Diff Log (HHI)  0.41 0.38 0.40 0.02 0.39 0.33 0.41 0.43 0.50 0.34 0.41 
t-statistics  4.12 4.00 4.06 0.16 4.31 3.37 4.12 4.10 5.05 3.26 4.11 
Players  −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.01 −0.00 0.01 −0.00 
t-statistics  −0.34 −0.49 −0.29 −0.66 −0.37 −0.40 −0.27 −1.06 −0.43 0.95 −0.33 
Log (Mobile Penetration)  −0.11 −0.12 -9E-2 −0.10 −0.11 −0.13 -1E-1 −0.13 −0.09 −0.11 −0.11 
t-statistics  −4.40 −4.77 −1.92 −4.28 −3.85 −5.41 −4.23 −4.18 −3.81 −3.98 −4.38 
1st Diff Log (Mobile Penetration)  0.33 0.32 0.33 −0.22 0.32 0.29 0.34 0.35 0.56 0.33 0.36 
t-statistics  5.45 5.21 5.39 −2.72 5.10 5.18 5.53 5.32 7.15 5.16 5.69 
Log (Fixed Penetration)  −0.06 −0.04 −0.05 −0.06 −0.06 −0.06 −0.05 −0.06 −0.04 −0.05 −0.05 
t-statistics  −1.96 −1.47 −1.87 −2.47 −2.13 −2.04 −1.87 −2.05 −1.66 −1.54 −1.83 
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 Basis 
model 

Company specific effects 

  Age Subscribers Rev. RPM ARPU Minutes of use 
  Level Level 1st Diff Level Level 1st Diff Level 1st Diff Level 1st Diff 
1st Diff Log (Fixed Penetration)  0.07 −0.00 0.07 0.22 0.07 0.08 0.05 0.13 0.02 −0.02 0.08 
t-statistics  0.62 −0.03 0.62 1.95 0.64 0.69 0.42 1.00 0.20 −0.18 0.68 
Log (Market RPM)  −0.00 0.01 7E-05 0.01 −0.00 0.12 −0.00 0.01 −0.00 0.06 0.00 
t-statistics  −0.01 0.38 0.00 0.57 −0.09 2.51 −0.02 0.28 −0.06 2.45 0.07 
1st Diff Log (Market RPM)  0.10 0.09 0.10 0.10 0.11 0.10 0.06 0.10 0.04 0.07 0.11 
t-statistics  2.67 2.40 2.69 2.96 3.02 2.65 1.30 2.72 1.14 1.85 2.82 
Year  −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 −0.00 −0.01 
t-statistics −3.20 −2.68 −2.74 −3.65 −3.32 −3.94 −3.18 −3.27 −2.75 −1.35 −2.87 
Company Age  - −0.01 - - - - - - - - - 
t-statistics  - −2.02 - - - - - - - - - 
Company Subscribers  - - −0.02 0.55 - - - - - - - 
t-statistics  - - −0.34 9.18 - - - - - - - 
Company Revenues  - - - - −0.02 - - - - - - 
t-statistics  - - - - −0.47 - - - - - - 
Company RPM  - - - - - −0.15 0.06 - - - - 
t-statistics  - - - - - −3.08 1.07 - - - - 
Company ARPU  - - - - - - - −0.05 0.34 - - 
t-statistics  - - - - - - - −1.42 4.51 - - 
Company MoU  - - - - - - - - - 0.05 0.03 
t-statistics  - - - - - - - - - 2.22 0.77 
Observations  220 220 220 220 220 220 220 220 220 220 220 
Mean dep  0.12 0.13 0.12 0.12 0.13 0.13 0.12 0.12 0.12 0.12 0.12 
SD dep  0.28 0.28 0.28 0.27 0.29 0.29 0.28 0.27 0.26 0.28 0.28 
SEE  0.17 0.17 0.17 0.15 0.18 0.17 0.17 0.17 0.16 0.17 0.17 
R2  0.63 0.63 0.62 0.71 0.65 0.64 0.62 0.62 0.65 0.61 0.63 
Source: Own illustration 
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Table A-12: Extended models for revenue growth of attackers  

 Basis 
model 

Company specific effects 

  Age Subscribers Revenue RPM ARPU Minutes of use 
  Level Level 1st Diff Level Level 1st Diff Level 1st Diff Level 1st Diff 
Intercept  −0.12 −0.06 1.14 −0.32 −0.61 −0.13 −0.04 −0.06 −0.08 −0.08 −0.24 
t-statistics  −0.71 −0.39 5.60 −2.45 −3.62 −0.79 −0.24 −0.36 −0.54 −0.51 −1.52 
Log (Population)  0.01 0.01 0.16 0.01 0.12 0.01 0.02 0.01 0.01 0.02 0.02 
t-statistics  1.81 1.40 10.59 1.00 9.88 1.66 2.97 1.86 2.35 2.57 2.61 
1st Diff Log (Population)  −0.22 0.02 −0.78 −0.03 1.63 −0.03 0.38 −1.51 1.39 −0.34 0.01 
t-statistics  −0.91 0.02 −0.65 −0.03 1.35 −0.02 0.33 −1.25 1.66 −0.30 −0.19 
Log (GDP per Capita)  0.02 0.03 −0.02 0.04 0.04 0.02 0.01 0.00 0.01 −0.00 0.03 
t-statistics  1.18 1.73 −0.90 2.92 2.55 1.13 0.71 0.17 0.57 −0.22 1.89 
1st Diff Log (GDP per Capita)  0.71 0.77 0.86 0.78 0.80 0.69 0.71 0.73 0.25 0.71 0.60 
t-statistics  10.07 11.03 10.24 15.60 10.91 8.98 10.18 10.19 3.81 10.79 7.14 
Years since Liberalization  0.00 0.00 0.01 −0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
t-statistics  0.96 0.94 2.50 −0.46 1.69 1.04 0.85 1.16 0.77 1.14 0.43 
Log (HHI)  0.03 −0.06 0.07 0.02 0.01 0.03 0.05 0.03 0.03 0.05 0.05 
t-statistics  0.67 −1.53 1.74 0.72 0.17 0.90 1.31 0.71 0.82 1.32 1.36 
1st Diff Log (HHI)  −0.23 −0.25 −0.47 −0.20 −0.35 −0.22 −0.25 −0.24 −0.12 −0.24 −0.23 
t-statistics  −3.11 −3.07 −5.24 −2.82 −4.15 −3.06 −3.42 −3.19 −1.83 −3.30 −3.19 
Players  −0.00 −0.01 −0.00 0.00 −0.02 −0.00 −0.00 −0.00 −0.00 −0.00 0.00 
t-statistics  −0.39 −1.79 −0.35 0.63 −2.77 −0.32 −0.51 −0.25 −0.48 −0.32 0.27 
Log (Mobile Penetration)  −0.06 −0.08 4.96E-2 −0.05 0.01 −0.07 −0.07 −0.05 −0.05 −0.06 −0.08 
t-statistics  −2.81 −3.60 2.01 −3.00 0.57 −3.25 −3.24 −2.37 −2.42 −2.41 −3.47 
1st Diff Log (Mobile Penetration)  0.32 0.37 0.38 −0.52 0.33 0.34 0.28 0.32 0.73 0.33 0.37 
t-statistics  5.73 7.22 7.05 −8.60 6.71 6.17 4.89 5.68 15.11 5.87 6.10 
Log (Fixed Penetration)  −0.00 0.02 0.01 −0.00 −0.01 −0.00 0.00 0.00 −0.00 0.01 −0.01 
t-statistics  −0.09 0.66 0.22 −0.09 −0.34 −0.04 0.12 0.20 −0.12 0.30 −0.45 
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 Basis 
model 

Company specific effects 

  Age Subscribers Revenue RPM ARPU Minutes of use 
  Level Level 1st Diff Level Level 1st Diff Level 1st Diff Level 1st Diff 
1st Diff Log (Fixed Penetration)  0.05 0.07 0.03 0.11 0.03 −0.01 0.03 0.06 −0.03 0.01 0.03 
t-statistics  0.62 0.77 0.27 1.50 0.33 −0.06 0.30 0.65 −0.43 0.07 0.37 
Log (Market RPM)  −0.04 −0.06 −0.01 −0.05 −0.00 0.01 −0.05 −0.05 −0.05 −0.02 −0.05 
t-statistics  −3.08 −4.27 −0.71 −5.05 −0.15 0.25 −3.76 −3.35 −3.90 −0.74 −3.71 
1st Diff Log (Market RPM)  0.08 0.09 0.07 0.06 0.07 0.07 0.06 0.08 0.04 0.08 0.19 
t-statistics  3.14 3.53 2.38 2.53 2.91 2.75 1.59 3.23 1.95 3.02 4.90 
Year  −0.02 −0.02 −0.01 −0.02 −0.02 −0.02 −0.02 −0.02 −0.01 −0.02 −0.02 
t-statistics −6.51 −6.76 −3.04 −8.10 −5.31 −6.63 −6.34 −6.31 −3.83 −5.96 −6.11 
Company Age  - −0.01 - - - - - - - - - 
t-statistics  - −8.64 - - - - - - - - - 
Company Subscribers  - - −0.16 0.92 - - - - - - - 
t-statistics  - - −11.51 21.69 - - - - - - - 
Company Revenues  - - - - −0.13 - - - - - - 
t-statistics  - - - - −11.32 - - - - - - 
Company RPM  - - - - - −0.06 0.03 - - - - 
t-statistics  - - - - - −2.41 0.96 - - - - 
Company ARPU  - - - - - - - 0.03 0.72 - - 
t-statistics  - - - - - - - 1.57 23.86 - - 
Company MoU  - - - - - - - - - 0.05 0.16 
t-statistics  - - - - - - - - - 2.72 4.08 
Observations  519 519 516 516 519 518 516 519 519 518 516 
Mean dep  0.26 0.27 0.26 0.23 0.25 0.26 0.26 0.26 0.28 0.25 0.25 
SD dep  0.43 0.45 0.44 0.44 0.43 0.42 0.43 0.43 0.54 0.48 0.40 
SEE  0.29 0.29 0.27 0.21 0.26 0.29 0.29 0.29 0.27 0.29 0.28 
R2 0.55 0.59 0.63 0.78 0.63 0.54 0.55 0.55 0.74 0.70 0.53 
Source: Own illustration 
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Table A-13: Extended models for market share growth (based on subscribers) of incumbents 

 Basis  
model 

Company specific effects 

  Age Revenue RPM ARPU Minutes of use 
  Level Level Level 1st Diff Level 1st Diff Level 1st Diff 
Intercept  −0.07 −0.05 −0.08 −0.12 −0.08 −0.10 −0.09 −0.12 −0.08 
t-statistics  −1.65 −0.82 −1.16 −2.11 −1.69 −1.97 −1.96 −2.40 −1.74 
Log (Population)  0.00 0.00 0.01 1E-03 8E-04 0.00 0.00 0.00 0.00 
t-statistics  0.28 0.97 0.73 0.56 0.43 0.78 0.23 0.78 0.46 
1st Diff Log (Population)  0.01 0.09 0.19 0.02 −0.01 0.15 0.01 0.04 −0.00 
t-statistics  0.04 0.38 0.56 0.10 −0.03 0.67 0.04 0.20 0.07 
Log (GDP per Capita)  0.01 0.01 0.01 0.01 0.01 0.03 0.01 0.01 0.01 
t-statistics  1.70 1.02 1.17 2.01 1.74 3.70 1.94 1.30 1.74 
1st Diff Log (GDP per Capita)  0.00 0.01 −0.00 0.01 0.01 −0.00 0.01 0.01 0.01 
t-statistics  0.14 0.46 −0.08 0.28 0.32 −0.10 0.34 0.29 0.34 
Years since Liberalization  −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 
t-statistics  −2.21 −1.14 −1.66 −2.19 −2.25 −1.59 −2.21 −2.38 −2.26 
Log (HHI)  −0.00 −0.00 −0.00 −0.00 −0.00 −0.01 −0.00 −0.00 −0.00 
t-statistics  −0.26 −0.07 −0.21 −0.25 −0.42 −0.60 −0.42 −0.20 −0.48 
1st Diff Log (HHI)  0.70 0.73 0.77 0.75 0.71 0.67 0.70 0.70 0.71 
t-statistics  19.69 18.93 18.88 18.69 19.82 17.55 19.57 19.42 19.78 
Players  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
t-statistics  0.41 0.21 0.62 0.20 0.25 0.15 0.27 0.34 0.24 
Log (Mobile Penetration)  −0.02 −0.02 −0.01 −0.02 −0.02 −0.04 −0.02 −0.02 −0.02 
t-statistics  −2.38 −2.60 −1.51 −2.65 −2.61 −5.29 −2.61 −2.39 −2.50 
1st Diff Log (Mobile Penetration)  −0.01 −0.01 0.01 −0.00 −0.01 −0.02 −0.02 −0.02 −0.00 
t-statistics  −0.50 −0.48 0.29 −0.10 −0.91 −1.33 −1.21 −1.12 −0.33 
Log (Fixed Penetration)  0.01 0.01 0.01 0.01 0.01 −0.00 0.00 0.00 0.00 
t-statistics  0.53 0.57 1.35 0.68 0.63 −0.17 0.35 0.09 0.47 
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 Basis  
model 

Company specific effects 

  Age Revenue RPM ARPU Minutes of use 
  Level Level Level 1st Diff Level 1st Diff Level 1st Diff 
1st Diff Log (Fixed Penetration)  −0.01 −0.00 −0.06 −0.02 −0.01 0.01 −0.01 −0.02 −0.01 
t-statistics  −0.57 −0.06 −1.47 −0.66 −0.28 0.36 −0.39 −0.69 −0.58 
Log (Market RPM)  0.00 0.00 0.00 0.02 0.00 0.02 0.00 0.01 0.00 
t-statistics  0.40 0.76 0.71 1.75 0.30 3.19 0.04 1.41 0.51 
1st Diff Log (Market RPM)  −0.00 −0.00 −0.01 −0.01 0.01 0.00 0.00 −0.00 0.00 
t-statistics  −0.16 −0.54 −1.04 −0.78 1.34 0.69 0.39 −0.18 0.05 
Year  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
t-statistics 1.90 2.81 1.74 0.83 1.69 2.05 1.68 2.02 2.06 
Company Age  - −0.00 - - - - - - - 
t-statistics  - −1.68 - - - - - - - 
Company Revenues  - - −0.01 - - - - - - 
t-statistics  - - −0.90 - - - - - - 
Company RPM  - - - −0.03 −0.03 - - - - 
t-statistics  - - - −1.96 −2.09 - - - - 
Company ARPU  - - - - - −0.04 −0.03 - - 
t-statistics  - - - - - −4.68 −2.22 - - 
Company MoU  - - - - - - - 0.01 0.01 
t-statistics  - - - - - - - 1.88 0.93 
Observations  319 319 237 318 317 318 317 318 317 
Mean dep  −0.09 −0.09 −0.11 −0.07 −0.09 −0.09 −0.09 −0.08 −0.09 
SD dep  0.25 0.25 0.25 0.20 0.25 0.25 0.25 0.24 0.25 
SEE  0.14 0.15 0.14 0.12 0.14 0.15 0.14 0.14 0.15 
R2 0.65 0.61 0.68 0.59 0.65 0.62 0.65 0.65 0.65 
Source: Own illustration 
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Table A-14: Extended models for market share growth (based on subscribers) of attackers 

 Basis  
model 

Company specific effects 

  Age Revenue RPM ARPU Minutes of use 
  Level Level Level 1st Diff Level 1st Diff Level 1st Diff 
Intercept  0.20 0.19 −0.66 0.28 0.23 0.21 0.22 0.31 0.23 
t-statistics  1.37 1.32 −5.79 1.94 1.56 1.39 1.52 2.14 1.56 
Log (Population)  −0.01 −0.01 0.12 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 
t-statistics  −1.59 −1.54 15.74 −2.41 −2.16 −1.51 −2.27 −2.20 −2.17 
1st Diff Log (Population)  0.12 0.20 1.67 0.15 0.12 0.23 0.20 0.13 0.01 
t-statistics  0.47 0.46 1.91 0.36 0.28 0.52 0.54 0.31 0.28 
Log (GDP per Capita)  −0.00 −0.00 0.04 −0.02 −0.01 0.01 −0.02 −0.03 −0.01 
t-statistics  −0.14 −0.06 3.46 −1.28 −0.90 0.31 −1.14 −1.60 −0.92 
1st Diff Log (GDP per Capita)  0.01 0.02 0.11 −0.04 −0.04 −0.03 0.06 −0.04 −0.07 
t-statistics  0.21 0.28 2.06 −0.69 −0.64 −0.55 0.89 −0.65 −1.05 
Years since Liberalization  0.00 0.00 0.01 0.01 0.01 0.00 0.01 0.01 0.01 
t-statistics  0.77 0.61 2.40 1.81 1.57 1.08 2.49 1.91 1.72 
Log (HHI)  0.13 0.12 0.06 0.16 0.14 0.15 0.16 0.17 0.15 
t-statistics  3.06 2.96 2.23 4.00 3.42 3.75 3.89 4.33 3.76 
1st Diff Log (HHI)  −0.11 −0.11 −0.07 −0.29 −0.30 −0.26 −0.30 −0.28 −0.28 
t-statistics  −1.28 −1.29 −0.97 −2.93 −2.87 −2.54 −2.97 −2.82 −2.74 
Players  0.02 0.02 −0.02 0.03 0.03 0.03 0.03 0.03 0.03 
t-statistics  4.24 4.12 −3.55 6.91 5.64 5.64 6.42 7.12 5.98 
Log (Mobile Penetration)  0.03 0.03 0.03 0.05 0.04 0.03 0.03 0.06 0.05 
t-statistics  1.80 1.82 1.66 2.92 2.26 1.84 1.76 3.19 2.66 
1st Diff Log (Mobile Penetration)  −0.07 −0.07 0.02 0.06 0.04 0.03 −0.02 0.06 0.08 
t-statistics  −1.76 −1.82 0.64 1.44 1.00 0.63 −0.36 1.37 1.75 
Log (Fixed Penetration)  0.04 0.04 −0.02 0.05 0.04 0.04 0.03 0.05 0.04 
t-statistics  1.62 1.60 −1.09 1.91 1.50 1.57 1.36 1.88 1.42 
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 Basis  
model 

Company specific effects 

  Age Revenue RPM ARPU Minutes of use 
  Level Level Level 1st Diff Level 1st Diff Level 1st Diff 
1st Diff Log (Fixed Penetration)  0.02 0.02 0.01 −0.02 −0.02 −0.01 −0.02 −0.02 −0.01 
t-statistics  0.29 0.32 0.10 −0.33 −0.22 −0.20 −0.22 −0.31 −0.18 
Log (Market RPM)  −0.02 −0.02 0.00 0.01 −0.02 −0.01 −0.04 −0.01 −0.02 
t-statistics  −1.52 −1.44 0.31 0.54 −1.84 −0.40 −3.09 −0.84 −1.87 
1st Diff Log (Market RPM)  0.03 0.03 0.01 0.03 0.06 0.03 0.05 0.04 0.05 
t-statistics  1.47 1.42 0.86 1.75 2.26 1.68 2.28 1.75 2.27 
Year  −0.01 −0.01 1.85E-5 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 
t-statistics −3.53 −3.60 0.01 −2.16 −2.58 −2.77 −3.11 −2.15 −2.40 
Company Age  - 5.07E-5 - - - - - - - 
t-statistics  - 0.51 - - - - - - - 
Company Revenues  - - −0.13 - - - - - - 
t-statistics  - - −23.70 - - - - - - 
Company RPM  - - - −0.04 −0.05 - - - - 
t-statistics  - - - −1.70 −1.66 - - - - 
Company ARPU  - - - - - −0.03 −0.10 - - 
t-statistics  - - - - - −1.83 −4.47 - - 
Company MoU  - - - - - - - 0.02 0.04 
t-statistics  - - - - - - - 1.02 1.70 
Observations  841 841 568 800 785 811 798 801 787 
Mean dep  0.10 0.10 0.10 0.11 0.11 0.12 0.12 0.11 0.11 
SD dep  0.50 0.50 0.64 0.45 0.45 0.48 0.46 0.45 0.45 
SEE  0.50 0.50 0.28 0.44 0.44 0.47 0.44 0.44 0.44 
R2 0.25 0.25 0.78 0.29 0.27 0.28 0.30 0.39 0.38 
Source: Own illustration 
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Table A-15: Extended models for market share growth (based on revenues) of incumbents  

 Basis 
model 

Company specific effects 

  Age Subscribers Revenue RPM ARPU Minutes of use 
  Level Level 1st Diff Level Level 1st Diff Level 1st Diff Level 1st Diff 
Intercept  −0.02 −0.01 0.24 −0.05 −0.25 −0.16 −0.10 −0.10 −0.09 −0.06 −0.09 
t-statistics  −0.45 −0.07 0.85 −0.42 −1.53 −1.25 −0.75 −0.78 −0.63 −0.40 −0.66 
Log (Population)  0.00 0.00 0.05 0.00 0.02 0.00 -7E-5 −0.00 -6E-5 0.01 0.00 
t-statistics  1.56 0.35 1.29 0.32 0.98 0.73 −0.02 −0.67 −0.01 0.99 0.17 
1st Diff Log (Population)  1.35 1.87 1.30 1.04 1.26 0.94 1.36 1.69 1.83 1.85 0.32 
t-statistics  1.28 1.92 1.49 1.36 1.67 1.29 1.58 1.96 1.91 1.79 1.54 
Log (GDP per Capita)  4E-05 −0.00 0.01 0.00 0.02 0.01 0.01 0.02 0.00 8E-05 0.00 
t-statistics  0.01 −0.06 0.52 0.13 1.15 0.90 0.44 1.12 0.30 0.01 0.35 
1st Diff Log (GDP per Capita)  −0.04 −0.16 −0.16 −0.15 −0.13 −0.12 −0.14 −0.12 −0.11 −0.19 −0.16 
t-statistics  −1.36 −1.91 −1.89 −1.96 −1.59 −1.50 −1.65 −1.43 −1.03 −2.14 −1.82 
Years since Liberalization  −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 
t-statistics  −2.77 −1.40 −1.69 −1.69 −1.68 −1.93 −1.68 −1.50 −1.72 −1.56 −1.61 
Log (HHI)  −0.02 −0.02 0.02 −0.04 −0.03 −0.03 −0.04 −0.06 −0.05 −0.00 −0.03 
t-statistics  −1.78 −0.57 0.29 −1.00 −0.71 −0.94 −1.01 −1.63 −1.20 −0.03 −0.86 
1st Diff Log (HHI)  0.18 0.37 0.36 −0.06 0.35 0.36 0.37 0.36 0.34 0.36 0.39 
t-statistics  5.92 4.07 3.79 −0.64 4.03 4.21 4.04 4.17 3.47 3.68 4.14 
Players  −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.01 −0.00 0.00 −0.00 
t-statistics  −0.78 −0.18 −0.43 −0.43 −0.69 −0.62 −0.57 −1.01 −0.56 0.18 −0.53 
Log (Mobile Penetration)  −0.02 −0.05 -3E-3 −0.03 −0.03 −0.05 −0.04 −0.06 −0.05 −0.04 −0.04 
t-statistics  −2.09 −2.36 −0.09 −1.54 −1.41 −2.52 −2.25 −2.45 −2.31 −1.82 −2.09 
1st Diff Log (Mobile Penetration)  −0.01 0.03 0.04 −0.52 0.02 0.02 0.04 0.05 −0.03 0.04 0.05 
t-statistics  −1.13 0.57 0.80 −8.22 0.55 0.37 0.84 0.92 −0.52 0.79 1.14 
Log (Fixed Penetration)  −0.01 −0.00 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 
t-statistics  −0.85 −0.01 −0.22 −0.48 −0.36 −0.51 −0.50 −0.54 −0.58 −0.23 −0.54 
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 Basis 
model 

Company specific effects 

  Age Subscribers Revenue RPM ARPU Minutes of use 
  Level Level 1st Diff Level Level 1st Diff Level 1st Diff Level 1st Diff 
1st Diff Log (Fixed Penetration)  −0.01 −0.02 −0.02 0.02 −0.01 −0.01 −0.01 0.01 −0.01 −0.05 −0.02 
t-statistics  −0.16 −0.17 −0.15 0.18 −0.15 −0.12 −0.09 0.13 −0.11 −0.47 −0.21 
Log (Market RPM)  0.00 0.02 0.00 0.00 0.00 0.06 0.01 0.01 0.01 0.03 0.01 
t-statistics  0.46 1.03 0.25 0.08 0.22 1.57 0.32 0.66 0.30 1.28 0.50 
1st Diff Log (Market RPM)  0.02 0.01 0.04 0.03 0.04 0.01 0.06 0.03 0.05 0.02 0.04 
t-statistics  1.77 0.36 1.26 1.37 1.63 0.36 1.62 1.30 1.44 0.71 1.37 
Year  0.00 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
t-statistics 2.19 2.69 2.44 1.61 2.15 2.45 2.17 2.33 1.84 2.99 2.35 
Company Age  - −0.00 - - - - - - - - - 
t-statistics  - −0.26 - - - - - - - - - 
Company Subscribers  - - −0.05 0.52 - - - - - - - 
t-statistics  - - −1.30 9.96 - - - - - - - 
Company Revenues  - - - - −0.03 - - - - - - 
t-statistics  - - - - −1.06 - - - - - - 
Company RPM  - - - - - −0.06 −0.04 - - - - 
t-statistics  - - - - - −1.46 −0.94 - - - - 
Company ARPU  - - - - - - - −0.04 −0.11 - - 
t-statistics  - - - - - - - −1.44 −1.64 - - 
Company MoU  - - - - - - - - - 0.01 0.02 
t-statistics  - - - - - - - - - 0.50 0.81 
Observations  220 220 220 220 220 220 220 220 220 220 220 
Mean dep  −0.02 −0.04 −0.04 −0.04 −0.05 −0.05 −0.05 −0.05 −0.04 −0.04 −0.04 
SD dep  0.07 0.17 0.17 0.18 0.18 0.18 0.17 0.17 0.16 0.17 0.17 
SEE  0.06 0.15 0.15 0.14 0.16 0.16 0.15 0.15 0.14 0.16 0.15 
R2 0.28 0.14 0.13 0.40 0.17 0.14 0.13 0.16 0.15 0.13 0.13 
Source: Own illustration 
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Table A-16: Extended models for market share growth (based on revenues) of attackers 

 Basis 
model 

Company specific effects 
 

  Age Subscribers Revenue RPM ARPU Minutes of use 
  Level Level 1st Diff Level Level 1st Diff Level 1st Diff Level 1st Diff 
Intercept  −0.32 −0.12 0.90 −0.28 −0.63 −0.32 −0.21 −0.30 −0.17 −0.28 −0.25 
t-statistics  −2.14 −0.83 4.85 −2.31 −3.90 −2.10 −1.41 −1.91 −1.21 −1.85 −1.67 
Log (Population)  0.01 0.01 0.14 0.00 0.10 0.01 0.01 0.01 0.02 0.01 0.01 
t-statistics  1.45 1.05 10.02 0.14 8.35 1.30 2.48 1.53 3.33 1.92 2.95 
1st Diff Log (Population)  1.85 −0.59 −0.42 −0.13 1.66 0.66 1.44 0.11 0.17 0.84 −0.25 
t-statistics  0.35 −0.62 −0.40 −0.21 1.95 0.68 1.50 0.11 0.17 0.92 2.01 
Log (GDP per Capita)  0.04 0.03 −0.01 0.03 0.04 0.04 0.03 0.03 0.02 0.02 0.03 
t-statistics  2.27 1.82 −0.63 2.45 2.74 2.28 1.59 1.62 1.54 1.15 1.84 
1st Diff Log (GDP per Capita)  0.09 0.10 0.24 0.11 0.08 0.05 0.10 0.10 −0.27 0.11 0.08 
t-statistics  1.58 1.34 3.17 2.76 1.08 0.70 1.71 1.44 −4.01 1.76 1.08 
Years since Liberalization  −0.00 0.00 0.01 −0.00 0.00 −0.00 −0.00 −0.00 −0.00 −0.00 −0.00 
t-statistics  −0.80 0.45 2.08 −0.33 1.33 −0.96 −0.58 −0.78 −0.95 −0.60 −0.87 
Log (HHI)  0.02 0.00 0.07 0.01 0.05 0.03 0.04 0.02 0.07 0.04 0.05 
t-statistics  0.59 0.11 1.97 0.57 1.48 0.97 1.11 0.62 2.14 1.06 1.51 
1st Diff Log (HHI)  −0.17 −0.19 −0.31 −0.17 −0.28 −0.18 −0.17 −0.17 −0.02 −0.18 −0.18 
t-statistics  −2.20 −2.48 −3.90 −2.97 −3.54 −2.38 −2.25 −2.29 −0.34 −2.40 −2.36 
Players  −0.00 −0.01 −0.01 −0.01 −0.01 0.00 −0.01 −0.00 −0.00 −0.00 −0.00 
t-statistics  −0.35 −1.05 −1.03 −1.47 −1.94 0.11 −1.09 −0.27 −0.33 −0.38 −0.48 
Log (Mobile Penetration)  0.01 0.03 1E-01 0.01 5E-02 0.01 0.00 0.01 0.01 0.01 0.00 
t-statistics  0.26 1.31 4.79 0.88 2.83 0.42 0.18 0.42 0.64 0.62 0.12 
1st Diff Log (Mobile Penetration)  −0.01 0.04 0.01 −0.80 0.03 −0.02 0.00 −0.00 0.25 −0.03 −0.01 
t-statistics  −0.11 0.80 0.10 −15.48 0.61 −0.37 0.00 −0.09 4.44 −0.55 −0.09 
Log (Fixed Penetration)  −0.02 −0.01 −0.02 −0.02 −0.02 −0.03 −0.02 −0.02 −0.02 −0.03 −0.03 
t-statistics  −1.34 −0.48 −1.31 −1.50 −0.93 −1.85 −1.28 −1.08 −1.05 −1.82 −1.45 
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 Basis 
model 

Company specific effects 
 

  Age Subscribers Revenue RPM ARPU Minutes of use 
  Level Level 1st Diff Level Level 1st Diff Level 1st Diff Level 1st Diff 
1st Diff Log (Fixed Penetration)  0.03 0.01 0.06 0.13 0.03 0.02 0.01 0.03 −0.04 0.03 0.01 
t-statistics  0.39 0.15 0.70 2.23 0.34 0.22 0.14 0.37 −0.58 0.40 0.17 
Log (Market RPM)  −0.02 −0.03 −0.01 −0.03 −0.00 0.01 −0.02 −0.02 −0.03 0.00 −0.03 
t-statistics  −1.91 −1.97 −1.06 −2.81 −0.20 0.54 −1.98 −1.93 −3.06 0.03 −2.37 
1st Diff Log (Market RPM)  −0.09 −0.06 −0.07 −0.12 −0.03 −0.11 −0.15 −0.09 −0.09 −0.12 −0.10 
t-statistics  −2.84 −1.92 −1.99 −4.55 −0.98 −3.28 −3.36 −2.66 −2.70 −3.39 −2.60 
Year  −0.01 −0.01 −0.00 −0.01 −0.00 −0.01 −0.01 −0.01 −0.01 −0.01 −0.01 
t-statistics −2.99 −3.36 −0.59 −3.64 −1.57 −3.56 −2.67 −2.90 −1.88 −3.02 −2.93 
Company Age  - −0.01 - - - - - - - - - 
t-statistics  - −6.31 - - - - - - - - - 
Company Subscribers  - - −0.14 0.83 - - - - - - - 
t-statistics  - - −10.62 21.30 - - - - - - - 
Company Revenues  - - - - −0.11 - - - - - - 
t-statistics  - - - - −9.44 - - - - - - 
Company RPM  - - - - - −0.04 0.06 - - - - 
t-statistics  - - - - - −1.68 1.86 - - - - 
Company ARPU  - - - - - - - 0.01 0.51 - - 
t-statistics  - - - - - - - 0.46 14.04 - - 
Company MoU  - - - - - - - - - 0.03 0.01 
t-statistics  - - - - - - - - - 1.67 0.38 
Observations  519 519 516 516 519 518 516 519 519 518 516 
Mean dep  0.06 0.05 0.06 0.04 0.06 0.06 0.06 0.06 0.06 0.06 0.06 
SD dep  0.29 0.29 0.28 0.43 0.28 0.28 0.29 0.29 0.32 0.29 0.29 
SEE  0.28 0.28 0.25 0.20 0.25 0.28 0.29 0.28 0.27 0.28 0.29 
R2 0.21 0.26 0.37 0.73 0.33 0.21 0.23 0.20 0.47 0.21 0.23 
Source: Own illustration 
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