
Karlsruher Beiträge zur wirtschaftspolitischen Forschung - Karlsruhe Papers in Economic Policy Research
33

Evolution of Technological Profiles in the European Life Sciences
Industry

Bearbeitet von
Dr. Jeanette Stohr

1. Auflage 2013. Buch. 215 S. Kartoniert
ISBN 978 3 8487 0998 4

Gewicht: 329 g

Wirtschaft > Fertigungsindustrie > Pharmaindustrie

schnell und portofrei erhältlich bei

Die Online-Fachbuchhandlung beck-shop.de ist spezialisiert auf Fachbücher, insbesondere Recht, Steuern und Wirtschaft.
Im Sortiment finden Sie alle Medien (Bücher, Zeitschriften, CDs, eBooks, etc.) aller Verlage. Ergänzt wird das Programm
durch Services wie Neuerscheinungsdienst oder Zusammenstellungen von Büchern zu Sonderpreisen. Der Shop führt mehr

als 8 Millionen Produkte.

http://www.beck-shop.de/Stohr-Evolution-of-Technological-Profiles-European-Life-Sciences-Industry/productview.aspx?product=13537064&utm_source=pdf&utm_medium=clickthru_ihv&utm_campaign=pdf_13537064&campaign=pdf/13537064
http://www.beck-shop.de/Stohr-Evolution-of-Technological-Profiles-European-Life-Sciences-Industry/productview.aspx?product=13537064&utm_source=pdf&utm_medium=clickthru_ihv&utm_campaign=pdf_13537064&campaign=pdf/13537064
http://www.beck-shop.de/trefferliste.aspx?toc=9997


Evolution of Technological Profiles in 
the European Life Sciences Industry

Jeanette Stohr

Karlsruher Beiträge zur wirtschaftspolitischen Forschung

Karlsruhe Papers in Economic Policy Research 33

Je
an

et
te

 S
to

hr
  •

  E
vo

lu
tio

n 
of

 T
ec

hn
ol

og
ic

al
 P

ro
fil

es
 in

 th
e 

Eu
ro

pe
an

 L
ife

 S
ci

en
ce

s 
In

du
st

ry

33 Nomos
ISBN 978-3-8487-0998-4

BUC_Stohr_0998-4.indd   1 15.11.13   09:55



Karlsruher Beiträge zur wirtschaftspolitischen Forschung

Karlsruhe Papers in Economic Policy Research

edited by �Prof. Dr. Jan Kowalski und Prof. Dr. Werner Rothengatter 
 
		  Institut für Volkswirtschaftslehre (ECON)

Band 33

BUT_Stohr_0998-4.indd   2 15.11.13   09:50

http://www.nomos-shop.de/22076



Jeanette Stohr 

Evolution of Technological 
Profiles in the European 
Life Sciences Industry

Nomos

BUT_Stohr_0998-4.indd   3 15.11.13   09:50

http://www.nomos-shop.de/22076



1. Edition 2013
© Nomos Verlagsgesellschaft, Baden-Baden 2013. Printed in Germany. 

This work is subject to copyright. All rights are reserved, whether the whole or part of 
the material is concerned, specifically those of translation, reprinting, re-use of 
illustrations, broadcasting, reproduction by photocopying machine or similar means, 
and storage in data banks. Under § 54 of the German Copyright Law where copies are 
made for other than private use a fee is payable to »Verwertungsgesellschaft Wort«, 
Munich.

Die Deutsche Nationalbibliothek lists this publication in the  
Deutsche Nationalbibliografie; detailed bibliographic data  
is available in the Internet at http://dnb.d-nb.de. 

Zugl.: Karlsruhe, Karlsruher Institut für Technologie (KIT)., Diss., 2012

ISBN 978-3-8487-0998-4

BUT_Stohr_0998-4.indd   4 15.11.13   09:50

http://www.nomos-shop.de/22076



11 

Contents  

Figures 15 

Tables 17 

Abbreviations 19 

Variables 21 

Chapter 1  Introduction 23 

I.1  Phenomenon of technological diversification 24 
I.2  Systems of innovation 26 
I.3  Objective of the thesis 27 

Chapter II  Tracing national technological trajectories 31 

II.1  Technology – a conceptualisation 31 
II.2  Technological change as an evolutionary process 33 

II.2.1  Technological trajectories and paradigms – the search for 
technological solutions 34 

II.2.2  Technology life cycles – the evolution of new technologies 37 
II.2.3  Technological change as a path dependent process 38 

II.3  Multi-dimensionality of innovative activities and the innovation          
system approach 40 
II.3.1  National systems of innovation 41 
II.3.2  Sectoral and technological systems of innovation 43 
II.3.3  Comparison of the innovation system approaches 46 
II.3.4  Dynamics of innovation systems: The multi-level perspective 48 
II.3.5  Combining the multi-level framework and the systems of 

innovation approach 50 
II.4  Research theses 55 
II.5  Methodological framework 56 

II.5.1  Indicators of technological innovation 56 
II.5.1.1   R&D expenditures 57 
 

http://www.nomos-shop.de/22076



12 

II.5.1.2  Educational statistics 58 
II.5.1.3  Patent data 59 

II.5.2  Technology classification scheme 61 
II.6  National technological trajectories in the life sciences 63 

II.6.1  Database and sample 66 
II.6.2  Technological performance in the life sciences 67 
II.6.3  Tracing technological trajectories using knowledge base  

indicators 70 
II.6.3.1  Evolution of the knowledge base in the life sciences 70 
II.6.3.2  Measurement of the knowledge base characteristics 77 

II.6.4  Patterns of technological specialisation in the life sciences 90 
II.7  Concluding remarks to Chapter II 94 

Chapter III  Tracing technological diversification patterns 97 

III.1  Increasing technological diversification 97 
III.1.1  Determinants of technological diversification 99 
III.1.2  Effects of technological diversification 104 

III.2  Technological change at the firm level 107 
III.2.1  Evolutionary theory of the firm 107 
III.2.2  Resource-based view of the firm 108 

III.3  Research theses 109 
III.4  Selection of the firm sample 110 
III.5  Data extraction and processing 113 
III.6  Technological diversification patterns of European life sciences        

companies 114 
III.6.1  Technological performance in the life sciences industry 114 
III.6.2  Patterns of technological specialisation 117 
III.6.3  Patterns of technological diversification 125 

III.6.3.1  Related technological diversification 128 
III.6.3.2  Prevalent diversification type 131 
III.6.3.3 Exploration of new technological fields 133 

III.7  Concluding remarks to Chapter III 136 

Chapter IV  Linking national technological trajectories and              
technological diversification patterns 141 

IV.1 Cluster analysis 141 
IV.1.1  Similarity/distance measures 142 
IV.1.2  Clustering algorithms 143 

IV.1.2.1  Hierarchical Clustering 143 
IV.1.2.2  Partitional clustering (Non-Hierarchical Clustering) 144 

http://www.nomos-shop.de/22076



13 

IV.2 Partitional clustering: k-means approach 144 
IV.2.1  k-means algorithm 144 
IV.2.2  Example – Proceeding of k-means algorithm 145 

IV.3 Linking national technological trajectories and technological                
diversification patterns in the life sciences industry 151 
IV.3.1  Data set and proceeding 151 
IV.3.2  Assignment to the clusters – national perspective 153 
IV.3.3  Assignment to the clusters – sectoral perspective 155 

IV.3.3.1  Period 1986/90 155 
IV.3.3.2   Period 1991/95 158 
IV.3.3.3   Period 1996/00 161 
IV.3.3.4   Period 2001/05 163 

IV.4 Concluding remarks to Chapter IV 166 

Chapter V   Summary and conclusions 169 

References 179 

Annex 189 
 

http://www.nomos-shop.de/22076


