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Abstract

In light of a dynamic spread of hard- and software across all elements of
society, established companies of all sizes have to absorb digital technolo-
gies to stay competitive and realize economic benefits. They have to enter
in digital transformations. This dissertation takes the view of and provides
structural support to small and medium-sized enterprises (SMEs).

 
Essay I describes a digital transformation strategy framework along the
four categories “use of technologies”, “changes in value creation”, “organi-
zational aspects”, and “financial aspects”. I apply a case based, qualitative
research approach to identify common categories and inherent configura-
tion options of a firm-individual digital transformation strategy based on
the experiences of SMEs that have successfully incorporated digital tech-
nologies in their business and operating model. I find SMEs thereby to ac-
cept limitations regarding their degree of strategic freedom and to consider
organizational aspects including a strong focus on existing employees
more intensely compared to large companies.

Essay II draws on empirical evidence regarding the benefits of manage-
ment control systems usage in SMEs and develops components to create a
digital transformation control system. By applying cultural, planning, ad-
ministrative, and performance indicator-based controls, SMEs may realize
e.g. performance and quality benefits and can faster adapt to the increas-
ingly digital business environment. I develop knowledge from a case-
based, qualitative research design, analyzing thoughts as well as intentional
and unintentional actions of SME proprietors who successfully mastered
digital transformation in their companies. The resulting model is integrat-
ed into existing, well-known management control system concepts and
opens them for application in the context of digital transformation.

At last, essay III introduces 11 precisely characterized, empirically
grounded innovation networks. The involvement in networks is a promis-
ing support for SMEs to complement their limited resources regarding in-
novation and research and development capacity. By developing a holistic,
generic typology based on existing scientific knowledge and a data set of
300 purposefully sampled networks, common and distinguishing features
between existing network types are clarified. The study mobilizes a sequen-
tial mixed methods approach, combining a qualitative content analysis
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with consecutive hierarchical agglomerative clustering. The essay summa-
rizes various existing characterizations of networks and uses them as an in-
put to develop the first, comprehensive, empirically based network typolo-
gy.

Abstract

8

https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


Table of Contents

List of Figures 13

List of Tables 15

List of Appendices 17

Introduction1 19
Introduction to digital transformation1.1 19
Relevance of small and medium-sized enterprises1.2 23
Background and literature1.3 27

Strategy drives digital transformation1.3.1 27
Management control as a success lever throughout digital
transformation

1.3.2
31

Networks to promote digital transformation1.3.3 35
Methodologies1.4 39

Essays I and II1.4.1 39
Essay III1.4.2 42

Results and contributions1.5 44
Dissertation structure1.6 46

Essay I: Survival in the digital age – a framework for formulating a
Digital Transformation Strategy in SME

2
48

Abstract essay I 48
Introduction2.1 49
Background2.2 51

Digital transformation as a key management challenge2.2.1 51
Importance of and core elements constituting a digital
transformation strategy

2.2.2
52

Research design, sample, and methods2.3 54
Research design2.3.1 54
Sample2.3.2 54

9

https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


Data sources2.3.3 56
Data analysis2.3.4 56

Case descriptions2.4 57
Carpenter (A)2.4.1 57
Denturist (B)2.4.2 58
Electronics technician (C)2.4.3 58
Electronics technician (D)2.4.4 59
Joiner (E)2.4.5 60
Metalworker (F)2.4.6 61
Tailor (G)2.4.7 61

Guidelines for formulating an SME’s digital transformation
strategy

2.5
62

Use of technologies dimension2.5.1 62
Changes in value creation dimension2.5.2 64
Organizational changes dimension2.5.3 66
Financial aspects dimension2.5.4 68

Discussion2.6 69
Conclusion, Contribution, and Limitations2.7 72
Appendix essay I2.8 74

Essay II: Options for designing a digital transformation control
system

3
79

Abstract essay II 79
Introduction3.1 79
Theoretical background3.2 82

Approaching management control from the SME
perspective

3.2.1
82

Management control systems as a lever of success in
digital transformation?

3.2.2
84

Research design, research methods, and sample characteristics3.3 86
Research design3.3.1 86
Sampling approach3.3.2 87
Data sources3.3.3 93
Methods of data analysis3.3.4 94

Case descriptions3.4 96
Electronics technician (H)3.4.1 96

Table of Contents

10

https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


Modeler (I)3.4.2 98
Heating engineer (J)3.4.3 100
Precision mechanic (K)3.4.4 102

Results: Components of a digital transformation control system3.5 103
Cultural controls3.5.1 104
Planning3.5.2 106
Administrative controls3.5.3 107
Performance indicator-based control objects3.5.4 111

Discussion3.6 114
Contribution, Limitations, and Conclusion3.7 119
Appendix essay II3.8 122

Essay III: Guidance in the network jungle—a typology of inter-
company innovation networks

4
132

Abstract essay III 132
Introduction4.1 133
Theoretical background4.2 134

SMEs’ benefits from collaboration and network
integration

4.2.1
135

Formal inter-organizational innovation networks4.2.2 136
Typologies of networks4.2.3 139

Sample characteristics and methods4.3 142
Sample4.3.1 142
Qualitative content analysis4.3.2 144
Quantitative cluster analysis4.3.3 147

Results: Types of networks4.4 150
Avid Persuaders4.4.1 151
Value Chain Drivers4.4.2 152
Collective Facilitators4.4.3 153
Niche Specialists4.4.4 154
Lateral Thinkers4.4.5 155
Transnational Opportunity Seekers4.4.6 156
Financially Resilient Connectors4.4.7 157
Local Trend Sponsors4.4.8 159
Regional Activists4.4.9 160
Associated Industry Supporters4.4.10 161
Dynamic Research Groups4.4.11 162

Table of Contents

11

https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


Discussion4.5 163
Conclusion, implications, and limitations4.6 171
Appendix essay III4.7 175

Conclusion5 179
Summary of research findings and limitations5.1 179
Avenues for further research5.2 182

References 185

Table of Contents

12

https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


List of Figures

Figure 3‑1: MCS package similar to Malmi & Brown, 2008,
adapted for digital transformation. 104

Figure 4‑1: Morphological box of collaboration characteristics,
based on Killich (2011, p. 18). 139

Figure 4‑2: Distribution of analyzed networks by federal state. 143

Figure 4‑3: Distribution of analyzed networks by size
(number of actors). 144

Figure 4‑4: Cluster size: distribution of networks by cluster size
(number of member networks). 151

13

https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


List of Tables

Table 1‑1: SME definition of the European Commission
(European Commision, 2015). 24

Table 1‑2: 2016: SME details (number of companies, annual
turnover, staff headcount) (IfM, 2018). 25

Table 2‑1: Overview of cases under analysis 54

Table 3‑1: Initial cases to inspire code development for MCS in
digital transformation (see also: Trenkle, 2019) 89

Table 3‑2: Sample cases for second interview round—overview 91

Table 4‑1: Definition of network characteristics for survey
during the directed content analysis. 145

Table 4‑2: Merged cluster variables 147

Table 4‑3: Final set of cluster variables 149

Table 4‑4: Typology of formal inter-organizational innovation
networks 164

Table 4‑5: Assignment of the identified networks to previous
literature 166

15

https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


List of Appendices

Appendix 2‑1: Digital transformation strategy – Use of Technologies 74

Appendix 2‑2: Digital transformation strategy – Changes in Value
Creation (1/2) 75

Appendix 2‑3: Digital transformation strategy – Changes in Value
Creation (2/2) 76

Appendix 2‑4: Digital transformation strategy – Organizational
Changes 77

Appendix 2‑5: Digital transformation strategy – Financial Aspects 78

Appendix 3‑1: Cultural controls in digital transformation 122

Appendix 3‑2: Planning in digital transformation 124

Appendix 3‑3: Administrative controls (1/4) in digital
transformation 125

Appendix 3‑4: Performance indicator-based control objects (1/3) in
digital transformation 129

Appendix 4‑1: Initial network characteristics considered in the
qualitative content analysis. 175

Appendix 4‑2: Declaration of co-authorship for essay III 178

17

https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/


https://doi.org/10.5771/9783748922131-1 - am 18.01.2026, 06:27:00. https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.5771/9783748922131-1
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-nc-nd/4.0/

