Hans-Helmut Jung

Technology Managment
Control Systems in
Technology-based Enterprises

Design and Implementation

Eine Publikation in der Reihe

Technology, Innovation and Management
herausgegeben von Prof. Dr. Hugo Tschirky

Band 7

Verlag Industrielle Organisation



List of Contents

Preface xi
Management Summary 225
Zusammenfassung 227
Bibliography 229
List of Abbreviations 239
List of Figures 241
1. Introduction 1
1.1 Research Focus 1
1.2 Research Questions 3
1.3 Design and Structure of Thesis 4
2. Fundamental Concepts and Definitions 7
2.1 Strategic Management 7
2.2 Management Control Systems 10
2.3 Technology Management 15
2.3.1 Integrated Technology Management 15

2.3.2 Technologies, Product & Process Technologies, Strategic Technology Fields
and Technology Portfolios 17
2.3.3 Technology Strategies 18
2.3.4 Technology Roadmaps 20
2.3.5 Strategic Technology Decisions 22
2.4 Technology Strategy Implementation 23
2.4.1 Strategic Projects and Technology Projects 23
2.4.2 Technology Evaluation 26
2.4.3 Technology Prioritization 26
2.4.4 Controlling the Technology Strategy 27
2.5 Definition of Technology Management Control Systems 28
3. Management Control Approaches 31
3.1 Strategic Management Control Approaches 31
3.1.1 Traditional Approach 31
3.1.2 Critique Approach 35
3.1.3 Focused Alignment Approach 38
3.1.4 Composite Approach 42

3.2 Discussion of Strategic Management Control Approaches 46



Vi

3.3 Technology Management Control Approaches

3.3.1 Servatius (1985)

3.3.2  Walter (1989)

3.3.3 Ewald (1989)

3.3.4 Wolfrum (1991)

3.3.5 Martin (1992)

3.3.6 Coombs & Richard (1993)

3.3.7 Clausius (1993)

3.3.8 Schorb (1994)

3.3.9 Werer (1997)

3.3.10 Tschirky (1998)

3.3.11 Brockhoff(1999)

3.3.12 Frauenfelder (2000)
3.4 Discussion of Technology Management Control Approaches
3.5 Conclusion: The Theory of TMCS in Technology-based Enterprises
Call from Industry
4.1 Workshop at Sulzer Turbo Ltd
4.2 Seminar ‘Technology Management Control Systems’
4.3 Interview at Arthur D. Little
4.4 Conclusion: TMCS in Technology-based Enterprises
Design of a Technology Management Control System
5.1 Mission and Goal
5.2 Determination of a Suitable Approach

5.2.1 Development of Selection Criteria

5.2.2  Selection

5.2.2.1 Discussion of Approaches based on Developed Criteria
5.22.2  The Preferred Strategic Management Control Approach
5.3 Design of Tasks and Organization
5.3.1 Diagnostic and Interactive Control Systems
5.3.1.1  Diagnostic Technology Control System
5.3.1.2  Interactive Technology Control System
5.3.2 Beliefs and Boundary Systems
5.3.2.1  Technology Beliefs and Boundary Systems

5.3.3 Relating the Four Technology Control Levers to Technology Strategy

5.4 A System for Controlling Technology Strategy
Action Research

6.1 Empirical Research Design and Methodology
6.1.1 Empirical Research Design

46
47
47
48
50
51
52
54
55
55
55
56
56
57
61

65
65
67
67
68

71
71
72
73
76
76
9
80
80

81
84

87
88
91
92
95

95
95



Vil

6.2

6.3

6.1.2  Empirical Research Methodology and Raw Data
Asea Brown Boveri Ltd
6.2.1 Case Study: The Make-Decision
6.2.1.1 ABB - ‘Think global, act local’
6.2.1.2  R&D Driven Through Technology Leadership
62.1.3  Group R&D and Technology
6.2.14 HIP, STAR and Pre-Studies
6.2.1.5  Processes and Instruments of Group R&D and Technology
6.2.1.6  Valuation and Control Process for R&D Projects
6.2.2 Insight from the ABB Case Study and Action Requirements
6.2.3 Solution for a Technology Management Control System at ABB: Elements
6.2.3.1 Elements in a Holistic Context
62.3.2  Starting Point to Single Technology Project Valuation and Control
6.2.3.3  Single Project Valuation and Control Instrument
6.2.3.4  Steps to Valuation and Control of Technology Project Portfolios
6.2.3.5 Portfolio Valuation and Control Instrument
6.2.3.6  Discussion of Results
6.2.3.7 Comparison of Results
6.2.4 Findings from ABB
6.2.5 Verifying the TMCS on the Basis of ABB’s Solution
6.2.5.1 Diagnostic Technology Control System
6.2.5.2 Interactive Technology Control System
6.2.5.3  Technology Beliefs and Boundary Systems
6.2.5.4 Levers of Technology Control at ABB
6.2.6 Conclusion of Technology Management Contro} at ABB
BMW Group
6.3.1 Case Study: The Buy-Decision
6.3.1.1 BMW ‘The Ultimate Driving Machine’
6.3.1.2  Modern Technology and Innovative Concepts
6.3.1.3 BMW’s IT Innovation Management
63.1.4 BMW’s IT Strategy
6.3.1.5 Implementing IT Strategy
6.3.2 Insight from the BMW Case Study and Action Requirements
6.3.3 Solution for a Technology Management Control System at BMW: Elements
6.3.3.1 Elements in a Holistic Context
6.3.3.2 Diagnostic Control Process
6.3.3.3 Interactive Control Process
6.3.3.4 IT Balanced Scorecard
6.3.4 Findings from BMW
6.3.5 Verifying the TMCS on the Basis of the Solution
6.3.5.1  Diagnostic Technology Control System

98
100
100
100
101
101
103
105
107
113
116
116
117
122
126
132
136
139
140
141
141
142
144
144
145
147
147
147
147
149
151
152
153
154
156
156
161
162
166
166
167



Vil

6.4

6.3.5.2 Interactive Technology Control System
6.3.5.3 Technology Beliefs and Boundary Systems
6.3.54  Levers of Technology Control at BMW
6.3.6 Conclusion of Technology Management Control at BMW
Infineon Technologies
6.4.1 Case Study: The Keep or Seil-Decision
6.4.1.1  Infineon ‘Never stop thinking’
6.4.12  Products
6.4.1.3  Research & Development
6.4.14  Major Partnerships
6.4.1.5 Frontend
6.4.1.6  Technology Portfolio
6.4.2 Insight from the Infineon Case Study and Action Requirements

168
168
169
170
172
172
172
174
174
174
175
176
177

6.4.3 Solution for a Technology Management Control System at Infincon: Elements 179

6.43.1 Elements in a Holistic Context

6.432 Technology Gross Margin

6.433 Technology ABC Analysis

6.434 Technology Trend Sectors

6.43.5 Norm Decisions

6.43.6 Embedding the GMy; in the Balance Scorecard
6.4.4 Findings from Infineon Technologies
6.4.5 Verifying the TMCS on the Basis of the Solution

6.4.5.1 Diagnostic Technology Control System

6.45.2 Interactive Technology Control System

6.453 Technology Beliefs and Boundary Systems

6.4.54  Levers of Technology Control at Infineon
6.4.6 Conclusion of Technology Management Control at Infineon

7. Discussion of Technology Management Control System

7.1

7.2

7.3

Technology Control Levers

7.1.1 Diagnostic Technology Control System

7.1.2  Interactive Technology Control System

7.1.3  Technology Beliefs and Boundary Systems

TMCS Controls Technology Strategy and Performance

7.2.1 TMCS: Checking Strategic Technology Fields

7.2.2  TMCS: Formulating and Implementing Technology Strategies
7.2.3 TMCS: Expanding Technology Options

7.2.4 TMCS: Focusing Technology Decisions

Conclusion

8. Towards of a Set of New Management Principles

8.1

Principle 1: Company Size and Life Cycle

180
181
184
185
190
190
192
192
192
193
194
195
195
199
199
200
202
203
205
206
207
208
209
210
215
215



8.2
8.3
8.4
8.5

Principle 2: Major Pitfalls

Principle 3: Strategy Relatedness

Principle 4: Cultural and Organizational Fit

Principle 5: Roles During Design and Implementation

9. New Challenges and Issues For Further Research

217
218
219
220
223



