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Skills and education for innovation  
« 21st Century Skills »!
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Skills for innovation!

•  Is innovation hampered by a 
lack of qualified personnel? 

•  Has innovation led to a change 
in the level and type of 
education demanded? 

•  What skills/qualifications 
foster innovation in the 
economy?  

 
•  Are certain uses of workforce 

skills associated with more 
innovation? 
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Critical factors hampering innovation  
 

(odds ratios: innovative vs. non-innovative firms (ref))!
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Source: Based on Community Innovation Survey (2006) 
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Employment structure in Europe in 1993  
(hours worked)!

Source: Goos, Manning and Salomons (based on ELFS data) 



Employment structure in Europe in 2006  
(hours worked)!

Source: Goos, Manning and Salomons (based on ELFS data) 
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Fields of study of highly innovative 
professionals (%), selected sectors!
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Skills for innovation!

•  Is innovation hampered by a 
lack of qualified personnel? 

•  Has innovation led to a change 
in the level and type of 
education demanded? 

•  What skills/qualifications 
foster innovation in the 
economy?  

 
•  Why is lifelong learning 

important for innovation? 
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Creative Destruction!



Learning organisations are associated 
with lead innovation (2000)!

Discretionary learning 

BE# DK#

DE#

GR#

ES#

FR#

IT#

LU#

NL#

AT#

PT#

FI#

SE#

UK#

R²#=#0,44#
5#

10#

15#

20#

25#

30#

18# 28# 38# 48# 58# 68#

%
%L
ea
d%
in
no

va
to
rs
%

%%Discre>onary%learning%

Lean organisation 
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Learning organisations and vocational 
training (correlation)!

Firm level Employee level 
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Education for innovation!
•  Education institutions 

and systems have to 
produce skills for three 
modes of innovation: 

–  Elite model (R&D, 
breakthrough innovation) 

–  Democratic model 
(organisational learning, 
incremental, absortive capacity) 

–  User-driven model 

•  Education institutions 
and systems have to 
provide lifelong learning 
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Critical skills for the most innovative jobs 
(according to tertiary-educated workers)!
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Likelihood (odds ratios) of reporting the following skills: people  
in the most innovative jobs vs. least innovative jobs 

Source: OECD, based on REFLEX and HEGESCO data 



What individual skills should  
education systems foster?!

Technical skills  
(know-what and know-how) 

Skills in thinking 
and creativity 

(Critical thinking, 
observation, curiosity, 

ability to make 
connections, 

imagination,...) 

Behavioural and 
social skills  

(Self-confidence, energy, 
perseverance, passion, 

leadership, collaboration, 
communication) 



Education for innovation!
•  Study organisation (curriculum, 

syllabus) 
–  How broad or narrow? 
–  Should some specific fields be  

privileged? 
–  Should it be skill-based? 

•  Pedagogy 
–  Which pedagogies are the most 

effective in fostering simultaneously 
all the sets of skills? 

•  Assessment 
–  How to give equal weight in 

assessments to all sets of skills for 
innovation? 

–  Are admissions, evaluation, 
accreditation, assessment aligned 
with the valued objectives? 
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Higher education for innovation!

•  What are the links 
between fields of study, 
pedagogy, skills for 
innovation and 
innovation? 
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Innovation and the relative emphasis on 
practice- and theory-based instruction  

!
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Source: OECD, based on REFLEX and HEGESCO data 



Strong points of higher education!

0 2 4 6 8 10 12 14 16 18 20 

assert your authority 
mobilize capacities of others 

negociate 
alertness to opportunities 

willingness to question ideas 
coordinate activities 

write and speak a foreign language 
make your meaning clear 

come with news ideas/solutions 
present ideas in audience 
knowledge of other fields 

use time efficiently 
use computers and internet 

perform under pressure 
work productively with others 

write reports or documents 
acquire new knowledge 

analytical thinking 
master of your own field 

Ranking of 3 top strong skills by graduates 

Source: OECD, based on REFLEX, HEGESCO and PROFLEX data 



Strong points of higher education!

0 2 4 6 8 10 12 14 16 18 20 

assert your authority 
mobilize capacities of others 

negociate 
alertness to opportunities 

willingness to question ideas 
coordinate activities 

write and speak a foreign language 
make your meaning clear 

come with news ideas/solutions 
present ideas in audience 
knowledge of other fields 

use time efficiently 
use computers and internet 

perform under pressure 
work productively with others 

write reports or documents 
acquire new knowledge 

analytical thinking 
master of your own field 

Ranking of 3 top strong skills by graduates 

Source: OECD, based on REFLEX, HEGESCO and PROFLEX data 



Weak points of higher education!
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Source: OECD, based on REFLEX, HEGESCO and PROFLEX data 
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Link between theory- and practice-based 
instruction and critical skills for innovation!
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Effect size on (self-reported) skills level 

Source: OECD, based on REFLEX and HEGESCO data 



Conclusions!
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•  Need to develop simultaneously 
several sets of skills for different 
types of innovation processes: 

 

•  What innovations do we need in 
higher education? 

 
⎯  Institutional change? (Aalto 

University in Finland; Olin College of 
Engineering in the US; etc. 

⎯  Pedagogical change? More practice-
oriented teaching and learning?  

⎯  New programmes? Design thinking 
at Stanford University, EMLyon 
Business school and Ecole Centrale 
de Lyon (France); entrepreneurial 
education at Centre for 
Entrepreneuship (Amsterdam 
university) 

•  How shall we change student, 
faculty, and institution assessment 
tools and criteria to achieve this 
objective? 
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