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ABSTRACT 

The purpose of this study is to analyse the diffusion of personal telecommunications in 

South Africa. 

The importance of this field of study lies in the fact that it illustrates how innovation, 

particularly in the field of personal telecommunications, can be diffused and managed. It 

highlights the way diffusion occurs particularly through networks and linkages in industry 

and by way of the different role players, i.e. suppliers, service providers and customers. 

The method used was that of reading extensive literature in order to understand theories 

and design questionnaires/interviews, which were then administered to main players in the 

industry. This report contains the fmdings of these questionnaires and interviews. 

The researcher considers the most important finding of this study to be that diffusion 

cannot occur without knowledge and communication, and collaboration between role 

players. The author also shows that diffusion of an innovation, if managed properly, can 

be a great economic booster in any country. 

The author says that the interactions of the main leaders in the industry show that the 

cellular industry in South Africa is highly collaborative. All players in this industry, 

namely suppliers, service providers and retailers, work together to reach a common goal. 

There is space for the suppliers to compete at supplier level, leaving room for service 

providers to compete at their level and giving the retailers space to compete at retailer 

level. 

 
 
 



According to the leaders in this industry, the most effective diffusion mechanisms are 

clusters, newspaper advertising, collaboration, price, corporate culture, industry structure, 

joint venture, partnership and radio advertising. Diffusion in this industry is achieved by 

working together, from the supplier through the service provider to the retailer, then from 

the retailer to the end-user. This diffusion process has to be managed. Management of this 

industry is both vertical and horizontal. The industry requires management that is 

knowledgeable at all levels and with strong links and interrelationships. In an industry of 

this nature, management is often challenged with risk. Risk management is important in 

this industry and this is usually achieved by spreading the risk across the players, so that 

everybody understands their stake and is willing to share responsibility. 

The following conclusions about the South African cellular industry can be reached. 

It is an industry that has shown rapid growth. The main driving force behind this rapid 

growth is the cost of airtime and the price of the handsets. The pre-paid scheme does not 

require subscribers to be creditworthy to be mobile. One does not have to enter into a 

contract with the service providers and earn a monthly salary in a certain bracket to be able 

to be connected. 

Another contributing factor is the ease with which subscribers can get cellular phones and 

airtime vouchers. The accessibi lity of these facilities has contributed to the increase of the 

subscriber base, and the cash-and-carry phenomenon with no strings attached, has worked 

magic for the South African industry. 

The author also concludes that the service providers are controlling the industry. The 

reason is that the service providers operate as a hub or central point in the industry. They 

control the link between the suppliers and the end users. The service providers have set up 

retailers to sell airtime and the hardware (cell phones) to the end users. The retailers have 

to work through the service providers to purchase the hardware from the suppliers. 

Competition in this industry is thus both horizontal and vertical and is bounded. The 

suppliers have a dedicated market of supplying equipment in which they compete at 

supplier level and through the retailers, at retail level. The service providers compete, at 

the level of service providers, with services they offer and again at the level of retailers. 
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This whole diffusion process is managed from the development of the product to the use of 

the product and service. The different levels of the industry all have to be managed: the 

suppliers, service providers, retailers and end users. At each level an integrative type of 

management has to be administered, ensuring that all the interrelationships of the industry 

are maintained and strengthened from time to time, both vertically and horizontally. 

SATRA is the regulatory body who regulates competition and administers regulation and 

legislation within the industry. 

Since the industry is flourishing, one can conclude that the diffusion of personal 

telecommunications is well managed by the telecommunications industry in South Africa. 
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OPSOMMING 

Die doel van hierdie studie was die analise van die diffusieproses in persoonlike 


telekommunikasie in Suid-Afrika. 


Die belangrikheid van hierdie navorsing Ie in die feit dat dit illustreer hoedat innovasie, 


veral in die veld van persoonlike telekommunikasie, diffundeer en bestuur kan word. Dit 


beklemtoon hoedanig diffusie plaasvind deur middel van netwerke en industriekoppeling, 


deur middel van die verskillende rolspelers, naamlik toerustingverskaffers, 


diensverskaffers en gebruikers. 


Die metode waarvolgens te werk gegaan is, was eerstens 'n uitgebreide literatuursoektog 


wat daarop gemik was om die teoriee te begryp en dit het aanleiding gegee tot die 


samestelling van vraelyste en onderhoude met die verskillende rolspelers in die industrie. 


Hierdie verslag bevat die bevindinge van die vraelyste en onderhoude. 


Die navorser beskou die belangrikste bevinding van hierdie verslag dat diffusie nie kan 


plaasvind sonder kennis en kommunikasie, asook samewerking tussen die rolspelers nie. 


Verder dat diffusie van 'n innovasie 'n inspuiting in 'n land se ekonomie kan wees mits dit 


behoorlik bestuur word. 


Die skrywer is van mening dat interaksies van die hoof rolspelers in die industrie wys dat 


die sellulere industrie in Suid-Afrika hoogs samewerkend is. Al die rolspelers, naamlik 


toerustingverskaffers, diensverskaffers en handelaars werk saam ter bereiking van 'n 


gesamentlike doel. Hulle laat ruimte vir die toerustingverskaffers om op daardie vlak te 


werk en dieselfde geld vir diensverskaffers en handelaars. 
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Volgens leiers in die industrie is die effektiefste diffusie meganismes groeperinge, koerant 

advertensies, samewerking, prys, korporatiewe kultuur, industrie struktuur, vennootskappe 

en radio advertensies. Diffusie in hierdie industrie word bereik deur samewerking tussen 

toerustingverskaffer, deur die diensverskaffer tot by die handelaar en vandaar na die 

eindgebruiker. 

Hierdie diffusie proses moet bestuur word beide vertikaal en horisontaal. Kundiges wat 

kennis dra van die industrie en ook vertroud is met die verskillende vlakke en daarby sterk 

bande en verhoudings het in die industrie is belangrik. Bestuur in 'n industrie van hierdie 

aard moet dikwels met risiko's rekening hou ornrede daar meer as een rolspeler is. 

Risikobestuur is belangrik in hierdie industrie en dit word gewoonlik bereik deur die risiko 

te versprei onder die rolspelers sodat elkeen hulle aandeel besef en verstaan en daarom die 

verantwoordelikheid deel. 

Die volgende gevolgtrekkings oor die Suid-Afrikaanse sellulere industrie word gemaak: 

Dit is 'n industrie wat geweldige groei beleef het. Die dryfkrag agter die snelle groei is die 

koste van lugtyd en die prys van handstelle. Die voorafbetalingstelsel vereis nie dat 

gebruikers kredietwaardig moet wees om mobiel te wees nie. 'n Individu hoefrue 'n 

kontrak aan te gaan met die diensverskaffer nie en hoef ook rue 'n minimum maandelikse 

salaris te verdien om gekoppel te word nie. 

'n Ander bydraende faktor is die gemak waarmee intekenare sellulere fone kan bekom 

tesame met lugtyd koepons. Die toeganklikheid van hierdie fasiliteite het bygedra tot die 

toename in intekenare en ornrede daar min rompslomp is het dit 'n bloeitydperk vir die 

industrie teweeg gebring. 

Ten slotte meen die skrywe dat diensverskaffers die industrie beheer aangesien hulle die 

sentrale punt in die industrie beklee. Hulle beheer die skakel tussen toerustingverskaffers 

en eind-gebruikers. Die diensverskaffers het handelaars gevestig wat lugtyd en hardeware 

{selfone] verkoop aan die eind-gebruikers. Handelaars moet deur die diensverskaffers 

werk om sellulere fone te bekom vanaf die toerusting-verskaffers. Kompetisie is dus beide 

horisontaal en vertikaal en is begrens. Die toerustingverskaffers het 'n toegewyde mark 

om toerusting te verskaf en ding mee op die vlak van diensverksaffers en deur die 

handelaars op hulle vlak. Die diensverskaffers ding mee op hulle valk, en deur die dienste 

wat hulle aanbied, ook op die handelaarsvlak. 
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Die totale diffusie proses word bestuur vanaf die ontwikkelings van die produk tot by die 

uiteindelike gebruik van die toerustingsproduk en die diens wat verskaf word. Al die 

vlakke van die industrie moet beheer en bestuur word; die toerustingverskaffers, 

diensverskaffers, handelaars en eindgebruikers. By elke vlak moet 'n gemtegreerde 

bestuursplan in werking gestel word om te verseker dat die interafhanklike verhouding 

tussen rolspelers in stand gehou word en beide horisontaal en vertikaal versterk word. 

SATRA is die regulerende organisasie wat kyk na kompetisie en wat wetgewing en 

regulasies in hierdie industrie administreer. 

Aangesien die industrie tans floreer kan mens met tereg se dat die diffusie van persoonlike 

telekommunikasie in die telekommunikasie industrie van Suid-Afrika goed bestuur word. 

VI 

 
 
 



I 

ACKNOWLEDGEMENTS 

I wish to express my sincere gratitude to my supervisor, Prof A J Buys, who guided and 

supported me through my year of study with the Institute of Technological Innovation. 

also wish to thank him for giving me the opportunity to participate in some of the research 

with which the institute is involved. In addition I would like to give special thanks to 

Ms. C. Mallo for being so helpful with the research material. I would also like to thank the 

Department of Engineering and Technology Management for giving me the opportunity to 

study through it. 

To my mother, father and siblings, as well as other members of my family I wish to 

express my special thanks for their fmancial and moral support. 

Last, but not least, I would like to thank my friends for their support and loyalty. 

vii 

 
 
 



TABLE OF CONTENTS 


List of Figures .................................................................................. xi 

List of Tables .................................................................................... xi 


ABSTRACT..... ....................... ................... ..... .............. ..... .......... ................ ..... i 

OPSOMMING .. .... ....... ................... .......................................... ... ............ ..... .. iv 


1 Introduction .................................................................................. 12 


2 Telecommunications Industry Structure And Policy ................. 14 


2.1 Telecommunications Industry Structure ................ .......... .................... 14 

2.1.1 Telecommunication Policies ................. .................. ............................. 16 


2.2 International relations: ........................................................................26 

2.3 International Telecommunications Satellite Organisation (INTELSAT) 


28 

2.4 International Mobile Satellite Organisation (INMARSAT): ................28 


3 Literature Review and Diffusion Theories ..................................29 


3. 1 Overview ...... ... ..................................................... .... .......................... 29 

3.2 Diffusion theory ...... ........................................... .............. ...... ......... .... 29 

3.3 Competition Theory ............................................... .................... ... ..... .4 7 

3.4 Forecast Theory ............. ............... ............................. .............. ......... .. 58 

3.5 Cluster Theory ............. .............. ......................... .... ............ ............... . 61 

3.6 Managing Innovation Theory .. ............................ ....................... ...... ... 62 


4 Diffusion Mechanisms ..................................................................68 


4.1 Competitive Collaboration .......................... ................... ..... ..... ........... 68 

4.2 Administrative Innovation ........ .............. ................ ... ....... ................. . 72 

4.3 Technology Transfer .............................................. ..... ...... ................ ..74 


:; T.eC!ItIl()I()~~s .•....•••••.......•••••••.....•••• ~•••.•••••••••••••••••••••••••••••••••••.••••••• ~~ 


5. 1 Introduction ...... ....................................................... ..... .................... .. 78 

5.2 Cellular Telephone Technology ...................... .. ... ....... ...... ..... ............ . 78 

5.3 Kyocera and Motorola pagers: ........................... ..... ..... ..................... .. 82 

5.4 Kyocera Satellite-Only Telephone .................................................. .. .. 82 

5.5 Kyocera Multi-Mode Telephone ............................ ....... ...................... 82 

5.6 Satellite Telephone Technologies .................. ........ ........ ..... ............ .... 83 

5.7 Geosynchronous Earth Orbit Satellite (GEOs): ........... ........................ 83 

5.8 Medium Earth Orbit Satellites (MEOs): ...... ................... ..................... 84 

5.9 Low Earth Orbit Satellite (LEO's) ....................................................... 84 

5.10 Iridium........ .................. .. .................................................... .... ......... 85 


viii 

 
 
 



5.10.1 Iridium Services .................................................................................. . 85 

5. 10.2 Communications Frequencies ...... ............................ ..... ............. ........ .. 85 

5. 10.3 Iridium Offerings: ........................................................................ ........ 86 

5.10.4 Iridium World Satellite Mode and Inter-Satellite Links ........................ 87 

5. 10.5 Relaying Calls to Ground Based Networks ........................................ .. 87 


5.11 Globalstar .... ................................................................................... . 88 

5. 11 .1 Satellite Description ............................................................................ 88 


5.12 Trends of technologies and forecasts ...............................................91 

5.12.1 Data Communications ...................................... ...... ............................ . 91 

5.12.2 Asynchronous Transfer Mode .............................. .. .............................. 95 


5.13 Future Developments in the Mobile Industry ... .. ..... ......................... 99 


6 Competing Technologies ............................................................ 1 06 


6. 1 Competition between technologies.................... ....... ......................... 106 

6.1.1 Deregulation and the competitive climate .......................................... 107 

6.1.2 The Rural Phone Market ......................... ........................................... 108 

6.1.3 Rural Business Phone Market Characteristics: ...... ...... ... .... ................ 110 


7 Cluste.rs........................................................................................ 112 


7.1 Technology Clusters .................................................... ..... ................ 112 

7.1 .1 Communications Networks and Coverage Areas ............................. .. 113 

7.1.2 Mobility versus. Coverage Areas ......................... .... ...... .. .. .............. .. 114 

7.1.3 Short and Long Range Tracking Systems .......................................... 114 


7.2 Future technologies ........................................................................... 11 4 

7.2.1 Vehicle Immobiliser and Anti-Hijack Systems ............................... ... 114 

7.2.2 Satellite versus Radio and Cellular Networks .................................... 114 


8 Subscriber Trends ...................................................................... 116 


8.1 O verview ......... ................................................................................. 116 

8.2 Consumers ... ....... ............................... ........ ......... ............... ............... 116 

8 .3 Development of a Coherent Strategy for a Full Portfolio of 

Technologies ....... ........ ........................... .. ........ ............... ........ ................ 13 1 


9 Industry Intemews.................................................................... 134 


9.1 Overview ........................................... ........... ..... ...... ......... ... ...... ..... .. 134 

9.2 Interviews about Diffusion Mechanisms .... ......... ....... .. ..................... 135 


9.2.1 Nokia Interview .. .... ............................ ............................................... 135 

9.2.2 Ericsson Interview ...................................................... .... ................... 137 

9.2.3 Iridiumafrica Interview ................... ...... .............. ............ .................. . 139 

9.2.4 MTN interview .......... .. ... ............... .......... ........ ..... ............. ...... ..... ..... 141 

9.2.5 FCB Interview on behalf ofVodacom ............................................ ... 142 


10 Discussion of Diffusion............................................................... 145 


10.1 Discussion of Diffusion ...................... .................................. ... ...... 145 


IX 

 
 
 

http:Cluste.rs


11 Conclusion and Recommendations ............................................ 156 


11.1 Conclusion ..................................................... .... ........ .... ............... 156 

11.2 Recommendation ........................................................................... 159 

11.3 Further research: ............................................................................ 159 


12 REFERENCES ........................................................................... 161 


13 APPENDIX: Questionnaire ....................................................... 166 


.~.Ia:..x ~ 

 
 
 



LIST OF FIGURES 


FIGURE 2. 1 SOUTH AFRICAN TELECOMMUNICATIONS INDUSTRY [1] ............................................................ 14 


FIGURE 3. 1 THE FIVE COMPETITIVE FORCES THAT DETERMINE INDUSTRY PROFlTABlLITY [15] ........... ... .. .. .49 


FIGURE 8. 1 VODACOM SUBSCRIBERS [49] .... ............................. .... ............... ......... ...... ... .. .... ..... .... .... .. . 116 

FIGURE 8. 2 MTN CUMULATIVES FIGURE FOR CELLULAR PHONE SUBSCRIBERS AND SATELLITE TELEPHONE 


SUBSCRIBERS [51] ................................... .................... .. .......... .... ....... ... ......... ... ...... ... ...... ......... .... .. 118 

FIGURE 8.3 MTN SUBSCRIBER LEVELS [53] .................. ....................................................................... 123 

FIGURE 8.4 MTN COMPARISON OF DEVIATION ON SUBSCRIBER LEVELS ................... . .............................. 124 

FIGURE 8. 5 VODACOM SUBSCRIBER LEVELS [53] .................... ..... .. ..... ....................................................... 126 

FIGURE 8.6 VODACOM SUBSCRIBER LEVEL DEVIATION COMPARISON .. .. .. ......... ... ....... ........ ....................... 127 

FIGURE 8. 7 TOTAL CELLULAR SUBSCRIBER BASE IN SOUTH AFRICA [56] ............ .... ... ..... ........ .................. 133 


FIGURE 10. 1 A SUMMARY OF THE STRUCTURE OF SOUTH AFRICA CELLULAR INDUSTRY .......................... 146 


LIST OF TABLES 

TABLE 3. 1 ELEMENTS OF INDUSTRY STRUCTURE [15] .......................................................................... .48 


TABLE 8. 1 NUMBER OF VODACOM SUBSCRIBER [49] ........................... .. ................ .... .......................... 117 

TABLE 8. 2 MTN SUBSCRIBER LEVELS [51] .............................................. .... ...... ................ .. .. ......... ... .... .. 119 


TABLE 10. 1 RESULTS FROM QUESTIONNAIRE ADMINISTERED IN INDUSTRY............................................... 152 


-....
..: :. 

Xl ~ 

 
 
 


	FRONT
	Title page
	Abstract
	Opsomming
	Acknowledgements
	Table of contents
	List of figures
	List of tables

	Chapter 1-3
	Chapter 4-5 
	Chapter 6-11
	Back

