
SKILLS MISMATCH IN THE CONTEXT 
OF TECHNOLOGICAL CHANGE

Franciszek Kutrzeba

Gdańsk 2022



GDAŃSK UNIVERSITY OF TECHNOLOGY PUBLISHING HOUSE  
CHAIRMAN OF EDITORIAL BOARD 
Dariusz Mikielewicz 

EDITOR OF SCIENTIFIC PUBLICATIONS 
Michał Szydłowski 

REVIEWERS 
Mieczysław Morawski 
Edward Szczerbicki 

LAYOUT, COVER DESIGN 
Ireneusz Jelonek 

Cover picture: Man in the Mirror by Franciszek Kutrzeba. 

Published under the permission 
of the Rector of Gdańsk University of Technology 

Gdańsk University of Technology publications may be purchased at  
https://www.sklep.pg.edu.pl 

No part of this publication may be reproduced, transmitted, transcribed, 
stored in a retrieval system or translated into any human or computer language 
in any form by any means without permission in writing of the copyright holder. 

 Copyright by Gdańsk University of Technology Publishing House, 
Gdańsk 2022 

ISBN 978-83-7348-863-2 
 
 

Gdańsk University of Technology Publishing House 

Edition I. Ark. ed. 8,4, ark. print 7,25, 262/1186 

Printing and binding: Volumina.pl Daniel Krzanowski 
Księcia Witolda 7-9, 71-063 Szczecin, tel. 91 812 09 08 



Acknowledgments

I would like to take this opportunity to express my sincere gratitude to Prof. Ewa 
Lechman, Prof. Andrzej Szuwarzyński, Prof. Krzysztof Leja, Prof. Edward Szczerbicki, 

and Prof. Piotr Dominiak for guiding and motivating me to carry out this research –  
it would not have arisen without your help. 

Finally, I’d wish to thank my wife Małgorzata, my parents Lidia and Stefan, and the 
rest of my family and friends for all the support.





Contents

List of abbreviations................................................................................................. 	 7

Glossary..................................................................................................................... 	 8

1. INTRODUCTION................................................................................................ 	 9
1.1. Technological change and the character of work............................................. 	 9
1.2. Higher education and skills mismatch............................................................. 	 10
1.3. The research problem, purpose and objectives ............................................... 	 13
1.4. The structure.................................................................................................... 	 16

2. TECHNOLOGICAL CHANGE AND THE FUTURE OF SKILLS................ 	 17
2.1. Aspects of technology...................................................................................... 	 17
2.2. Technological change....................................................................................... 	 20
2.3. Technology diffusion ....................................................................................... 	 24
2.4. Future skills and the changing character of work............................................ 	 28

3. SKILLS AND COMPETENCES........................................................................ 	 31
3.1. Smart skills...................................................................................................... 	 34
3.2. Various aspects of the same phenomenon........................................................ 	 36
3.3. Skills and the Polish labor market................................................................... 	 40
3.4. Skill and routine biased technical change........................................................ 	 44

4. SKILL AND COMPETENCE DEVELOPMENT  
IN HIGHER EDUCATION................................................................................. 	 46
4.1. Approaches....................................................................................................... 	 46
4.2. Higher education and its mission in Poland .................................................... 	 47
4.3. Recent changes................................................................................................ 	 49
4.4. Returns on education....................................................................................... 	 53

5. RESEARCH DESIGN AND METHODOLOGICAL APPROACH................ 	 55
5.1. Research approach and materials..................................................................... 	 55
5.2. Target population and sample selection........................................................... 	 58
5.3. Data collection................................................................................................. 	 59
5.4. Knowledge creation – a conceptualization...................................................... 	 62

5.4.1. Practical implications............................................................................. 	 67
5.5. Limitations....................................................................................................... 	 68



6 ﻿

6. RESULTS.............................................................................................................. 	 69
6.1. The pilot study................................................................................................. 	 69
6.2. Results: the survey on students........................................................................ 	 73
6.3. Results: the survey on employers ................................................................... 	 80

7. DISCUSSION AND CONCLUSIONS................................................................ 	 84
7.1. Findings........................................................................................................... 	 84

7.1.1. Formal education and work experience................................................. 	 85
7.1.2. Smart skills............................................................................................. 	 86

Appendices................................................................................................................ 	 90

BIBLIOGRAPHY..................................................................................................... 	 96

List of tables and figures.......................................................................................... 	 115



List of abbreviations

AI 	 – 	Artificial intelligence
BPO 	 – 	Business process outsourcing
CEE 	 – 	Central and Eastern Europe
CPS 	 – 	Cyberphysical system
EHEA 	 – 	European Higher Education Area
EU 	 – 	European Union
FK 	 – 	Fake knowledge
GPT 	 – 	General purpose technology
HE 	 – 	Higher education
HEI 	 – 	Higher education institution
ICT 	 – 	Information and communication technologies
ITU 	 – 	International Telecommunication Union
LDC 	 – 	Least developed countries
MOOC 	– 	Massive open online course
MOOE 	– 	Massive open online education
OECD 	 – 	Organization for Economic Co-operation and Development
PIAAC 	– 	Program for the International Assessment of Adult Competences
RBTC 	 – 	Routine-biased technological change
R&D 	 – 	Research and development
SBTC 	 – 	Skill-biased technical change
SK 	 – 	Scientific knowledge
SSC 	 – 	Shared services center
STEM 	 – 	Science, technology, engineering, and mathematics
UGC 	 – 	User-generated content



Glossary1

Artificial intelligence – intelligence embedded in physical devices or systems and deploy-
able through computer software

Fake knowledge – easily falsifiable, intentionally generated misleading knowledge.

Human intelligence – intellectual prowess marked by complex cognitive feats, self-aware-
ness, and der Wille zum Leben2

Scientific knowledge – a generalized body of theories explaining a phenomenon of interest 
acquired through the scientific method

Smart skills – skills that make people outperform smart machines

Smart machine – a device or a system with embedded cognitive computing technologies.

Technology – physical assets, intellectual and cultural resources, and organizational 
aspects of human activity defined by bureaucracy, laws, and other formal regulations or 
informal conventions

1	 Own elaboration based on the literature review. 
2	 The will to live.


