
.qEt\.ß

HrcH-Tecn

Sourn AusrRALtA

AT.¡ ExIMINATION OF THE LOCNNONru PNCFERENCES OF

Hrcn TecxnoLocy Ftnus tN THE ElecrnoNlcs lnousrnY

by

Mariusz A. Kurgan
B.A. (Hons.)

A thesis submitted for the degree of Master of Arts in Geography

The University of Adelaide

December, 1997



Tnele Or CONTENTS

Trle Pnor
TneLE or Corurerurs
Lrsr or Tnalrs
Lrsr or Frounrs
AesrnRcr
DecunRroru
Acrruowl-eDGMENTS

1. lrurnooucrot*r
2. WHnr ¡s Hrou Tecuruoloev?

2.1 lntroduction
2.2 Yarying Approaches to Defining High Technology

2.2.1 'Newness'
2.2.2' lndustry Structure'
2.2.3'Product or Process'
2.2.4'Research and Development Intensity'
2.2.5'Technical Workers'
2.2.6'Other Definitions'

2.3 Conclusion
3. TnE Role or TecHNoLocy rru Cvcms or CRprrRlrsr AccuruuLATroN

3.1 lntroduction
3.2 High Technology Industries - The Fifth Kondratieff Wave?
3.3 The Rise of Flexible Production and High Technology lndustries
3.4 High Technology lndustries and the Product Cycle
3.5 Conclusion

4. Tnr Locmo¡r or HroH TecH¡ror-ooy lruousrnres
4.1 lntroduction
4.2 Spatial Patterns of High Technology Activity
4.3 Factors Influencing the Location of High Technology Industry

4.3.1 Labour
4.3.2 Locational lmplications of the Product Cycle
4.3.3 Premises and Site
4.3.4 Structure of the Firm
4.3.5 Academic - High Technology Ties
4.3.6 Linkages, External Economies and Agglomeration

Economies
4.3.6.1 Industrial Linkages and their lnfluence on High

Technology Firm Location
4.3.7 Government Influences

4.3.7.1 Influence of Government Policies
4.3.7 .2 Government Defence Expenditure
4.3.7.3 Role of Technology Parks

4.4 Conclusion

Page

I

i¡

vi
viii

ix
xi
xii

1

6
6
7
7
8
9

10
13
15
17
20
20
21
24
36
38
39
39
40
42
43
47
50
51
52

55

62
66
66
69
72
75



5. OaJEcïvES AND Mnnoooloev 77
5.1 Objectives of the Study 78
5.2 Methodology 81
5.3 The Questionnaires 86

5.3.1 The Questionnaire For All High Technology Establishments 86
5.3.2 The Questionnaire For Suppliers to High Technology

Companies 89
6. Srnucrunt FenrunEs oF Souru AusrnRtn's ErcctRorutcs SrcroR 91

6.1 lntroduction 91
6.2 Distribution of HÍgh Technology Establishments in Adelaide 91
6.3 Some Structural Characteristics of High Technology Establishments

in Adelaide 94
6.3.1 Multi-establishment Firms 94

6.3.1.1 The Functional Characteristics of Multi-establishment
Firms in Adelaide 95

6.3.1.2 Location of other Australian Branches 97
6.3.2 Single-establishment Firms 97

6.3.2.1 Age of Single-establishment Firms 97
6.4 Products Made by High Technology Establishments 99
6.5 The High Technology Labour Force 1O2

6.5.1 Types of Work Pefformed by Employees 1O2
6.5.2 Employees' Skills and Qualifications 103
6.5.3 The Distribution of Employees Between Small and

Large Establishments 1O4
6.5.4 Availability of Employees in Adelaide 1 10
6.5.5 Labour Turnover 11 1

6.6 Conclusion 112
7. Tne FouNoens or HroH Tecnruoloev Frnus AND THEIR MorvRrorus FoR

EsrReLrsHrNc rHE Busrrurss 1 15
7.1 lntroduction 1 15
7.2 Educalional Background of the Founders of Single-establishment

Firms in Adelaide 1 15
7.3 Circumstances Surrounding the Births of Single-establishment Firms

and the Motivations of their Founders 117
7.3.1 Resources Needed to Establish a High Technology Firm 12O

7.4 Conclusion 122
8. Bnc¡rrunno Lrrurnoes AND HreH TecHNoLocy Frnus 124

8.1 Introduction 124
8.2 Materials and Components Purchased by High Technology

Establishments 125
8.2.1 Location of Component Suppliers 126

8.3 Services Purchased by High Technology Establishments 128
8.3.1 Location of Service Providers 130

8.4 Difficulties Experienced in Obtaining Inputs 131
8.5 Plant and Equipment Service 132
8.6 Contacts with Universities and Colleges 134
8.7 Conclusion 135



IV

9. Fonwnno Lr¡¡rnoesnruo Hron Tecnruoloev Frnus 137
9.1 lntroduction 137
9.2 Firms which Sell only to Final Demand 137

9.2.1 Nature of Products sold to Customers 139
9.2.2 Location of Markets 139
9.2.3 The Marketing of Products 140

9.3 Firms which Sell only to Other Manufacturers 142
9.3.1 Nature of Products Sold to Customers 143
9.3.2 Location of Markets and the Types of Firms Which

Purchase Intermediate Products 143
9.3.3 The Marketing of Products 145

9.4 Firms which Sell to Other Manufacturers and Final Demand 146
9.4.1 Nature of Products Sold to Customers 146
9.4.2 Location of Markets 146
9.4.3 The Marketing of Products 147

9.5 Product Development 148
9.6 Difficulties Experienced in Maintaining Forward Linkages 151
9.7 Conclusion 152

10. Tue Locmorunl ArlnreurEs oF THE Aoeuloe Ree ¡oru Rs n
Hrex TecnNoLocY Clusren 155
10.1 lntroduction 155
10.2 The Attributes of Adelaide 155

10.2.1 Adetaide's Advantages 156
'10.2.2 Adelaide's Disadvantages 160
10.2.3 Possibility of an Interstate Location 162
10.2.4 Government's Role in Making Adelaide More Attractive to

High Technology Establishments 164
10.3 The Locational Pattern of High - Tech Establishments

within the Metropolitan Area 165
10.3.1 Establishments Located Outside Technology Park 165

10.3.1.1 Advantages of the Present Location 165
10.3.1 .2 Disadvantages of the Present Location 1 69
10.3.1 .3 Prospects of Moving to Another Location 171
10.3.1 .4 Perceived Advantages of Being Located at

Technology Park 171
10.3.1.5 Perceived Disadvantages of Being Located at

Technology Park 172
10.3.2 Establishments Located at Technology Park 173

10.3.2.1 Advantages of Being Located at Technology Park 174
10.3.2.2 Disadvantages of Being Located at Technology Park175

10.4 Conclusion 176
1 1 . Suppr-rERS To Hron TncnNoLocy Frnms lN Aoelqloe 179

11.1 Introduction 179
11.2 Single-establishment Suppliers 180

11.2.1 Profile of Founders and their Motivations 181
11.3 Multi-establishment Firms ' 182
11.4 The Labour Force 182
11.5 The lmport and Marketing of Components 183

11.5.1 Types of Material/Components Purchased and their Origins 183
11.5.2 Marketing and Sales of Components 185



V

11.6 The Location of Electronics Suppliers
1 1.6.1 Adelaide's Locational Advantages and Disadvantages
11.6.2 Components Suppliers and Technology Park

11.7 Conclusion
12. Co¡rcr-usroru 191
13. Appe¡¡DrcES

A. The Questionnaire for All High Technology Establishments
B. The Questionnaire for Suppliers to High Technology Companies
C. Products Made by High Technology Firms in Adelaide
D. Motivations of the Founders of Single-establishment Firms
E. Advantages of Adelaide as a Location for High Technology Firms
F. Disadvantages of Adelaide as a Location for High Technology Firms
G. Advantages of Firms' Present Location in Adelaide
H. Disadvantages of Firms' Present Location in Adelaide

14. BrelroeRAPHY

186
186
188
189

208
208
213
217
222
225
230
235
240
243



VI

Tneue 1:

Tngle 2:

TneLe 3:

Tnele 4

TneLe 5

TnaLe 6:

Tnalr 7:

TnaLe 8:

TneLe 9:

TneLe 1 0:

LIsT OF TABLES

Location of Other Australian Branches of Multi-
establishment Firms

Summary Table of Products Made by High
Technology Firms in Adelaide

Percentage of Establishments Employing People with
Specific Ski lls/Qual ifications

Summary Table of the Types of Qualifications Held by
Founders of Single-establishment Firms

Summary Table of the Motivation of the Founders of
Single-establishment Firms

Types of Inputs Purchased by High Technology
Establishments

Paoe

97

100

104

116

118

125

129

138

142

147

149

157

161

164

Services Purchased
Establishments

by High Technology

Firms Which Sell only to Final Demand

Firms Which Sell only to Other Manufacturers

Firms Which Sell both lntermediate Products and also
to Final Demand

Tnele 11: Firms Which Produce "one-off' Products

Tnale 12: Summary Table of the Advantages of Adelaide as a
Location for High Technology Firms

TeaLe 13: Summary Table of the Disadvantages of Adelaide as
a Location for High Technology Firms

TneLe 14: Ways in which S.A. Government can make Adelaide
more Attractive to High Technology Establishments

Tnele 15: Summary Table of the Advantage of Firms' Present
Location in Adelaide 166



vil

Tnele 16: Summary Table of the Disadvantages of Firms'
Present Location in Adelaide

Tnele 17: The Origins of Components

170

184



vilt

LIsr Or FIcURES

Freune 1: Location of High Technology Electronics Firms in
Adelaide

Floune 2: Number of Single-establishment Firms Founded per
Year

Froune 3:

Froune 4:

Froune 5:

Freune 6:

Freune 7:

Size of High Technology Firms by Number of Employees

lnfluence of Firm Size on Percentage of Employees
lnvolved in High Tech Jobs

Distribution of Low and High Tech Employees

Network Pattern of Suppliers and Customers

Possible Development Paths of New lndustrial Districts

Paoe

92

98

106

108

109

200

200



tx

AesrnAcr

Using the electronics sector as a case study, this thesis is an attempt to

measure the present, and assess the future, impoftance of high technology industry

in South Australia, and to understand both the role it plays in the local economy and

the extent to which the industrial environment in South Australia is conducive to the

birth and in-migration of high technology firms.

Despite its peripheral location in the Australian space economy, Adelaide is

the headquarters of a number of Australian-based high technology companies and is

also the Australian headquarters for several multinational high technology firms.

Adelaide boasts a quality of life which is the envy of other capitals and indeed it

appears that many firm owners establish their businesses (or choose to remain) in

Adelaide mainly for that reason, despite the fact that their main markets may be

located elsewhere. Firms locating in Adelaide also have access to a skilled and

relatively cheap labour force, and with some very specialised exceptions, Adelaide

has a good service and technical support network for high technology

establishments. There is also evidence that Adelaide is experiencing the beginning

of high technology clustering, a process seen by many to be critical in the evolution

of a high technology region.

There are however several problems. Adelaide is still relatively isolated from

other Australian capitals because of poor air seruices, some specialised technical

personnel need to be 'imported' from interstate or overseas, there is only a small

local market, and the links between firms are still immature, with only small numbers
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of firms sharing information and working with other firms in the cluster. Academic -

high technology industry ties, although fairly common, are rather superficial, and

once a project is completed, such ties are generally severed.

Over the years, successive State Governments have tried to address some

of these issues. The establishment of Technology Park and later Science Park (both

adjacent to universities), the ambitious Multi-Function Polis, the establishment of the

Submarine Corporation and the approval for the building of the third runway at

Adelaide Airport have all been steps in thís direction. lf these measures are

embraced by industry with enthusiasm, then coupled with the attributes already

present, Adelaide certainly seems to be the right place at the right time so far as the

devefopment of high technology industry is concerned.
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