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1. Introduction — Education and the Challenge of In novation

Europe needs to boost its capacity for innovatiobeth for economic and for social reasons.
But to do so, opportunities and challenges mustitbentified if education and training is to
be measures to that end.

In most interpretations, the Lisbon Strategy wamtdated by the European Union as a reac-
tion to increased international division of labaumd the competitive challenge from the inte-

gration of new regions into the world economy, &4 &s to the challenges and opportunities
of the impact of information and communication teclogies on production, growth, and em-
ployment and social cohesion and equity.

The challenges and opportunities of globalisatiod echnological development have led to a
strengthened emphasis on innovation as a key doveustainable economic development,
and on the nature and drivers of innovation. Erogirstudies have demonstrated the signifi-
cance of innovation for growth and development.(©gCD 2001, 2004). This is so both at the
regional, the national, and the European level.

Consequently, the EU has encouraged both natiowhtegional governments to place stronger
emphasis on creating measures and instrumentstairsinnovation. This has been followed
up by extensive enhancement or the creation ofmraienal as well as regional innovation
systems and mechanisms for innovation. Various fi@an Union initiatives have placed new
emphasis on innovation as a key objective, inclgidR&D policy initiatives aimed at under-
standing the nature and role innovation in diffél@ntexts.

Many major measures for the modernisation of theeEbhomy have already been tabled, such
as the crucial objective of increasing researchdewtlopment spending, targeted at 3% of
GDP. The European Trend Chart on Innovation hasngavclear picture of the innovation per-
formance and of the national innovation systenthefEU Member States, and of their
strengths and weaknesses.

Innovation also has a potential role to play iesgthening social development and social co-
hesion. Innovation in public policies can contrita lively democracies with engaged, knowl-
edgeable and active citizens. Innovation holdgptitential of contributing to the prevention of
marginalisation of specific groups. Innovative aggwhes to social security and to the contents
and delivery of public services can contributehi® sustainability of social systems and the
development of health care systems. The Young Fadiord
(http://www.youngfoundation.org.)iks one of the central knowledge sources in Europe
social innovation.

Methods for measuring the role of human capitahnmovation are not well developed (OECD
2001). However, comparative studies indicate ¢bhantries with the capacity to innovate are



characterised by an overall high level of educdhigh share of population with tertiary level
education, and there is a widespread consensubkigiatevels of investment in education and
a wide distribution have significant implicatiorss human capital and the growth of econo-
mies, and possibly for social capital and socidlesion® Innovation literature also emphasises
on the role of learning in innovation processes.

The vital role of education and training and mogegyally of learning for innovation has re-
peatedly been emphasised at EU level. Recent Eamdgeion policy documents call for edu-
cation and training policies to provide for "inntiea skills" and "innovation-friendly envi-
ronments"” e.g. through modernisation of higher atlan systems and reforms in general edu-
cation. For instance, the 2004 Joint Interim Repbthe Council (Education) and the Commis-
sion — the first report on progress under the "Btlon & Training 2010" work programme —
highlighted that education and training is a detemg factor in the potential for excellence,
innovation, and competitiveness, and called foentgeforms of Europe’s education and train-
ing systems. The 2006 Joint Interim report — tlewsd progress report — concluded that na-
tional reforms were going in the right directionit bhe pace of reform must be speeded up.

The report especially emphasises a modernisafibigber education systems involving the
interlinkage of education, research, and innovatnm least because this has been identified as
a key enabler for the success of the broader hiSimtegy, but also as a part of the wider
move towards an increasingly global and knowledaset economy.

To further innovation capacity, strengthened callation between higher education and indus-
try is also being emphasiseahd promoted, for instance by the proposal tdbéistaa Euro-
pean Institute for Technology.

Last but not least, innovation has been a key at¢wiea number of EU education and training
programmes, for instance the Leonardo Programmehen8ocrates Programme. The new in-
tegrated action programme in the field of lifeldagrning particularly highlights innovation at
different levels by specifying the following objes:

» Contributing to the development of quality lifelolegrning and promoting high perform-
ance, innovation, and a European dimension, iresystnd practices in the field

e Supporting the development of innovative ICT-baseditent, services, pedagogies, and
practice for lifelong learning

! Bassanini, Andrea & Scarpetta, Stefano (2001),Odeman Capital Matter for Growth in OECD Countijes
Economics Department Working Papé&is. 282, OECD, Paris. Green, A & Preston, J (20®&Education and
Social Cohesion : Re-centering the Deba@@&abody Journal of Educatipi6 (3&4), 247-284.

2 Lundvall, B. E. (2000), “Europe and the learnimgpromy. On the need for reinventing strategiesrofs, social
partners and policy makers”, Aalborg, DepartmerBaginess Studies.

® E.g. European Commission (2006c), Communicatiomfthe Commission: “Delivering the modernisation
agenda for universities: Education, research anoviatiori, COM (2006), 208 final, 10.5.2006.

* E.g. Communication from the Commission to the [pesn Council: “An innovative-friendly, modern Eussp
(COM (2006), 589 final) 12.10.2006.

°European Commission (2006b), Commission Communmicatimplementing the renewed partnership for gtowt
and jobs. Developing a knowledge flagship: the paem Institute of Technology”, COM (2006) 77 final,
22.2.2006; European Commission (2006d), CommisSimmmunication: “The European Institute of Techngtog
further steps towards its creation”, COM (2006) #iél. 8.6.2006.



« Encouraging the best use of results, innovativeyets, and processes, and exchanging
good practice on the fields covered by Lifelongrn@ag Programme in order to improve
the quality of education and training.

Whereas the first objective concerns the overaliation of innovation in society through
education and training, the other two objectivesargpecifically concern innovation in educa-
tion through ICT-based learning, and educatiorirfoovation through the exchange of knowl-
edge and experiences as a means for improvingtgjuakducation and training.

Education systems have evolved over time and hage bet up in a particular context for par-
ticular purposes. To enhance the contributiondofcation to innovation, education and train-
ing systems must undergo changes to become maveative themselves, taking various fac-
tors into account such as structure, resourcdsgtsbéder involvement in learning environ-
ments, culture, teaching methods, and learning odelbgies’

As mentioned above, the Council and the Commidsawve in the wider perspective of the Lis-
bon Strategy repeatedly called for urgent reforfriSwwope’s education and training systems,
including boosting their capacity for innovatibSome countries have already put in place
comprehensive policy actions to boost innovatiomergystematically in their education and
training systems.

Still, with the possible exception of higher edimat the debate on education and innovation
seems to suffer from an ambiguity of conceptsngperfect understanding of challenges and
possibilities, and a lack of evidence. To that srade analyses, comparative studies, data col-
lection, and knowledge sharing on the interplayveen education and innovation seem needed
— as a means for supporting further actions irfidié at all levels based on evidence.

Against this background, this paper was commissioteeexamine the role of education and
training in innovation systems and to initiate scdission among relevant stakeholders on how
to improve the contribution of education and tnagnto innovation in the European Union’s
member states. The key question is how and undiehweircumstances it is possiblegdu-

cate for innovationi.e. develop education and training systems aahieg practices so as to
ensure that the output of education and trainicgitates innovation in enterprises and organi-
sations and more widely in civic society.

® Case studies particularly from Australia highligiwt education and training institutions thatdesved as inno-
vative tend to build on a concurrent approach tmuation in which experimentation play a centrdé neith
strong involvement of the relevant user environmexst co-creators in the innovation process. Cetutithle proc-
esses are also evaluations, not only to measuraratetstand impact, but primarily as a continu@esiback
mechanism to create learning among all relevaracBecause innovation processes both at a systdmat an
institutional level have eoving characterthis notion of evaluation as a feedback loop laatning mechanism
involving multiple levels is central to institutiahinnovation. Yet when we look at many currenbpihitiatives at
EU or national levels, such uses of evaluatiorstiliein their infancy, and applied methods prinhabuild on
traditional monitoring mechanisms.

" E.g. The 2004 Joint Interim Report “Education @maining 2010: The success of the Lisbon Stratégges on
urgent reforms” (Council doc. 6905/04 EDUC 43); 16 Joint Interim Report on progress under thecktion
and Training 2010 work programme: “Modernising eatian and training: A vital contribution to prosjigfand
social cohesion in Europe” (2006/C 79/01); Europ€ammission (2005d), Commission Communication: “Mob
lising the brainpower of Europe: enabling univeesito make their full contribution to the Lisbotra@egy,
COM(2005) 152 final, 20.4.2005.



The subsequent sections are organised in the fiokpmanner: Section 2 contains a general
discussion of the role of learning, knowledge, ammibvation in knowledge-based societies.
This sections provides a description of the mostiiimental premises of the paper, namely on
the one hand that innovation is important — andeiasingly so — for the development of mod-
ern societies, and on the other hand that innavasiaomportant both in terms of economic and
social development.

Section 3 discusses the concept of innovation agdlkvelopments in the understanding of
innovation and innovation systems. It describedifferent modes of innovation that are im-
portant in contemporary society, with a partici@&w to the relevance of education and train-
ing. From this perspective, the question is whatrdguirements are to education and training
systems if innovation systems are to be successful.

Section 4 addresses the contribution of educationnovation at a systemic level. A key ques-
tion is which challenges education and trainingesys are confronted with if their contribution
to innovation is to be enhanced. Section 5 addsebsecontribution of education to innovation
at the level of learning practices and educatipnagrammes. A number of issues must be re-
solved if the contribution of education and tragto innovation is to potentially be increased:
What is meant by learning or education for innawati Is there a need for governments and
education institutions to consider the significantéeducation for innovation” in policies and
programmes? Is there a need to establish a firams bf knowledge on the effects of different
skills, competences, and learning practices orviddals’ innovative capacities, before firm
recommendations can be formulated and actions Paken

The final section of the paper addresses the quresfithe need for innovation and change in
education and training systems themselves. If éimribution of education and training to in-
novative societies is to be enhanced, is thereameted for education and training systems
themselves to develop a culture of innovation aedtovity?

2. Learning, Knowledge and Innovation in Contempora  ry Society

Innovation is crucial in modern societies. This & both in economic and in social terms.
Education and training inevitably plays a very sidicant role.

This section first gives a brief definition of invadion so as to guide the reader in the following
working paper. The paper continues by describirtharalysing the most fundamental prem-
ises and discussions raised in the paper. Oneat@némise is a shared understanding and
awareness that innovation is important — and irsongdy so — for the growth of modern socie-
ties, not least due to an increasing knowledgansity in products and services, and that paral-
lel to that knowledge is becoming a commodity dnity development in ICTs and new forms
of global competition and collaboration..

Another important premise is that innovation istcarto both economic and social develop-
ment. In analysing the significance and contributd education and training to innovation, it
is therefore fruitful to take broad view of the cept of innovation.



But what arethe distinguishing features of innovation?

For the purposes of this paper, the following feadlare highlighted as characteristics of inno-
vation:

* Aninnovation is a tangible product, process, acpdure, within an organisation or
across organisations

* An innovation must be new to the particular orgatanal setting within which it is in-
troduced, though not necessarily new to the omeduting it

« Aninnovation must not be a routine change

* An innovation must produce measurable benefits

* An innovation must be public in its effect

Furthermore, in the Maastricht study analysis off\dystems and their contribution to the Lis-
bon Agenda, the following seemed to characterisgcaessful VET innovation culture - likely
to be applicable across education sectors.

Figure 1 : Model of some characteristics of successful VET innovation
cul tures

continouus
4

Innovation cultures

Learning environment
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Methods and Media
Validation and Assessment
Teachers and Trainers
Quiality Development
Resea
incidena rch
single learning evironment b systemic change
space

Sustainable innovation cultures consist of theofeihg element$:

* Innovation is being developed in the triangle bemveolicy (social partners, govern-
ment), practice (teachers, learners, and the wadblic), and research, and needs some
alignment of the agendas of those different actors;

® The Maastricht study- DG Education 2006



« Innovation is spread across space (cross-instiatitvansfer) and in a continuous man-
ner over time; mechanisms of innovation transfesehta be considered throughout lev-
els and domains of actors;

« Innovation integrates the different aspects (chamdearning environments, content,
methods, and media; validation and assessmentdemaand trainers and quality) of
teaching and learning in a coherent way

It should be noted however, that particularly witttie field of educational policy, definitions
of innovation and subsequently methods to studgvation within education and training are
still in their early stages.

The central role of innovation in modern societies

The knowledge society has come to be the frameWaosrkow our societies are described, ana-
lysed, and benchmarked. A knowledge-intensive conityiis one wherein a large proportion
of its members are involved in the production agteduction of knowleddeSince as early

as the 1970s, an increasing number of diverseijotbge production, processing, and transfer of
knowledge and information have been created —ifirgte high-technology and information

and communications service sectors, and then gitadymeading across the entire economy.

In today’s modern societies, economic growth arubperity is increasingly based on the ca-
pacity and ability to produce and use new knowlealgase existing knowledge in novel ways.
Knowledge has always been fuel to economic devedmpim one or another sense, but what
has changed is the accelerated speed at which &dgw/is created, accumulated, and depreci-
ated in terms of economic relevance and value. iSheksely connected to an intensified pace
of scientific and technological progress.

One of the main challenges in modern societies &hieve high value-added output across
industry sectors exposed to global competitionb@ligation and the revolution in information
and communication technologies have increasedahmpetitive pressure on manufacturing
firms in high-cost locations, and have triggereshdt in the comparative advantage of the
leading developed countries in favour of an innveaaipproach to production, product design,
and quality, based on the production and applinatfotnew knowledge and ideas and/or
through the application of existing technologiesi¢ov contexts. Thus the alternative to an ad-
vantage based on low wages has shown itself tmbelkdge-based, innovative activities.

At the same time, globalisation can itself be ustterd as a product of innovation — and thus
the drivers for economic development and its comerges are mutually reinforcing: The ap-
plication of constantly improved technologies te thassive means of transport and communi-
cation (technological innovation) has produced aprecedented level of global connectivity
(globalisation). Economies are becoming more irgeethdent, while cultures are becoming
more permeable, transparent, and stronger, thranghtensified exchange of goods, services,
ideas, values, experts, problems, and solufibns

°® OECD (2004), “Innovation in the Knowledge Econormplications for Education and Learning”, OECD;

Paris, p. 21.

' Gurria, Angel, OECD Secretary-General at the Copgeh Business School, Copenhagen, Denmark, 23 Janu-
ary 2007: http://www.oecd.org/document/37/0,23402649 34487 37977061 1 1 1 1,00.html.



This development and the shift in comparative ath@shave increased the value of knowl-
edge-based economic activity- and the capacity and ability to successful irmtiow is in-
creasingly becoming the cornerstone in today’s &astconomies. The ‘need to innovate’ is
growing ever stronger, as innovation comes claséetng the sole means to survive and pros-
per in highly competitive and globalised econonfes.

Figure 2: Indicators of innovation, EU and US.
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Source: European innovation scoreboard.
http://trendchart.cordis.lu/scoreboards/scoreboad@3/gap with_US.cfm

Many studies conclude that Europe is lagging bethiedJS and Japan on a number of indica-
tors on innovation. Figure 1 from the Europearolration Scoreboard shows that on a number
of indicators — and particularly education-relatedicators - Europe is lagging behind. In 2003
the population with tertiary education was 38%he US and 37% in Japan, whilst in 2005 it
was still only 23% in Europe.

Moreover, with regard to the indicator on R&D intraent as an important element in innova-
tion, the EU still significantly trails behind tludjectives that have been defined for 2010, as is
illustrated in Figure 3.

1 Audretsch, David B. (1998), "Agglomeration and tueation of Innovative Activity," Oxford Review dEco-
nomic Policy, Oxford University Press, vol. 14(@)18-29

12 OECD (2004), “Innovation in the Knowledge Econormgplications for Education and Learning”, OECD;
Paris, p. 16.



Figure 3. R&D Intensity (Gross domestic expenditure on R&D (GERD) as % of GDP)
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(1) Greace: 2003; Balprum, Italy, Malta, Netherlands, Slovenia, UE- 2004. (2} Portagal: 2008; Ireland: 2013; UK 2014. (3) Ireland: The target is 2.30% of gross

natsonal product in 2013.(4) EU-23: The EU-25 R&D intenstty for 2 estimated by DG Besearch. EU-23: The EU-15 B&D intensity for 2010 results from

the agzrezation of the sef targets st by the Member States (mcluding
according o the carent level of B&D intensity from left to the right

stimated targets for Ireland, Pormzal and the UK). (5) Member Statas have been ranked

Soance: Eurostat, Member States

The number of researchers in full time equival&iiK) per thousand labour force participants
amounted to 5.4 in the EU in 2003, compared toritD%in Japan and the US respectively, and

remains essentially unchanged since 189%lember State level the picture is quite varied,

with sometimes considerably lower figures in 15 NbemStates, while a handful of Member
States show a figure close to or above those fmanland the US

More specifically, the link between knowledge aredreomic productivity and growth rests

upon two pillars:

Through innovation processes leading to the creatfmmew knowledge and its application
in new or better products, services, processesirens of organisation, or application of
existing knowledge and/or technologies to new cdste

Through education and training leading to a skilszbur force better able to produce and
apply new knowledge and information or existing \kiexlge to new contexts.

These two pillars are related in the sense thatathin and training plays a central role in the
delivery of human capital necessary for buildingrupovation capacity in society as a whole.

13 European Commission (2005&ey Figures.Towards a European Research Area Sejérechnology and

Innovation Brussels, DG Research; Eurostat (2006). “Scieheehnology and Innovation in Europe”, 20 No-
vember.
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The capacity and ability for successful innovatiepend on various factors. However, there
seems to be a widespread consensus concerningdbssity of the following:

* Education and learning — reform of formal educatiod training systems so that they are
more responsive to the demands of a knowledgetgobigh levels of skills, and each in-
dividual's continual learning throughout Iifé.

» Effective innovation and knowledge production syseand processes, including invest-
ment in research and development, promoting enserdevelopment and collaboration be-
tween research institutions and industry.

These factors and their role in innovation willfbgher elaborated in the following sections of
the paper. First, a discussion of the role of iratimn to economic and social wealth will be
outlined..

Innovation as a means for economic development

It is generally acknowledged that innovation iseg Kriver for economic growth — that the
creation, dissemination, and application of knogketiave become a major engine of eco-
nomic expansion’ Most sectors and industries are currently expetenwhat the OECD calls
a "Schumpeterian renaissance": innovation is tadeycrucial source of effective competition,
of economic growth, and of the transformation afisty.

The overall reason that innovation, knowledge, tmetinology are such powerful drivers of
economic growth is that, unlike capital and labdliey do not suffer from diminishing returns.
The creation of knowledge and technological innovamight actually increase the return to
further knowledge and innovation, thus creatingpaerful growth mechanism.

It has long been recognised that innovation is ppnthiving force in economic growth and
social development. For example, Robert Solow wes@ed the Nobel Memorial Prize in
Economic Science in 1987 for his work in developinigiodern macroeconomic theory of
growth. According to the Growth Theory, governmesds promote economic development
through a variety of means including supportingcadion and training to develop a more edu-
cated work force, stimulating capital investmetfitnalating a reallocation of resources from
low productivity to higher productivity industrieand promoting technological progress and
innovation. The Growth Theory underlines this fastor, technological progress and innova-
tion, as the greatest engine of economic growth.

Since then, a vast amount of research on the sftéghnovation on productivity has been car-

' The importance of a high level of skills is assteil with high levels of investment in educatiod &maining.
Ashton and Green (1996:11) identified the followfivg requirements to avoid ‘the low skills gap): Govern-
ment commitment to achieving and investing in alsgills economy and in education, 2) A significanmber
of employers who demand high skills and supportkexs to provide skills in the workplace, 3) An adatg regu-
latory system to control the quality and quantityvork-based training, 4) Significant incentivesg@in qualifica-
tions and continue learning, 5) Sufficiently deysd education system to allow training on and odfjob.

!5 E.g. Conceicdo, P, Heitor, M & Lundvall, B-A, ed®003), “Innovation and competence building, aocia
cohesion for Europe: Towards a learning societgiw&rd Elgard Publishing Ltd.
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ried out. A consensus has emerged that innovatigemeral has a significant effect on produc-
tivity at the firm-, industry-, and country levé.

Innovation as a means for social development

Research and empirical studies on social precamditior enhanced innovation are numerous.
For example, Akcomak & Weel (2036)nvestigated the relationship between social ehpit
innovation, and economic growth, and found thabiration is a central mechanism that trans-
forms social capital into economic growth. Basedorninvestigation of 102 European regions
from 1990-2002, they concluded that social capitidcts growth indirectly by fostering inno-
vation.

Empirical studies on the social effects of innowatare more limited. However, this social per-
spective in relation to innovation is gaining iresed attention, and in the ongoing debate about
the Lisbon strategy some scholars have begun tdiding the importance of the collective ca-
pacities of societies to ensure social inclusioth @rhesiort® *° Notably, the “social innova-

tion” literature pays attention to innovative sti@gies, policies, concepts, ideas, and organisa-
tions, that meet social needs of all kinds fromkiy conditions and education to community
development and health and which further extendstireshgthen civil society and the social
capital of citizens.

Recent EU Commission documents also highlightriygortance of innovation to the devel-
opment of sustainable inclusive societies and rbhovadly to the successful preservation and
development of Europe’s social mod&l.

The European consensus is that economic prosperitysocial cohesion are and should be
mutually reinforcing. For this reason it is impantahat initiatives to promote economic pro-
gress through innovation are also directed towsodsal ends.

At present, Europe is facing enormous socio-ecoao@md demographic challenges. There are
striking regional disparities of income and oppoity— a fact which has become even more
pronounced with the most recent enlargements palpelations of Europe are ageing, there is
a high number of low-skilled adults, there are higtes of youth unemployment, etc. At the

16 Cameron, G. (1996), “Innovation and Economic GréwtSE Centre for Economic Performance, Discussion
Paper No. 277, p. 10.

7 Akcomak,i. Semih & ter Weel, Bas (2006), “Social Capitahdmation and Growth: Evidence from Europe”,
UNU-MERIT, Working Paper Series, NO 2006-040.

8 E.g. Moulaert, F., F. Martinelli, E. Swyngedouwda®. Gonzalez (2005), “Towards Alternative Modet(t)
Local Innovation”,Urban StudiesVol. 42(11), pp. 1969-1990, October.

9 An example is the Kataris project where scholangehinvestigated the creative and socially innoeati
strategies by which people react to conditionsxefiesion, both at the individual and collectivedévPeople in
situations of need activate and (re-)produce padidypes of knowledge and combine resources uelnmays.
The strategies they develop in response to exaiudien exhibit marked differences in the ways mick
mainstream society’s knowledge and practices afgli®ed and deployed, and frequently trigger preesof
social innovation that open up fresh venues foicgalesign and implementation.The KATARSIS projisch
Coordination Action under European Commission'stStamework Programme to address Growing Inequalit
and Social Innovation: Alternative Knowledge andd®ice in Overcoming Social Exclusion in Europee Tino-
ject is coordinated by Frank Moulaert at Global &ivliResearch Unit, Newcastle University, United Idiowgp

%0 European Commission (2005a), “Working togethemfimwth and jobs. A new start for the Lisbon Sigte
Communication to the Spring European Council. CQRI6) 24, 02.02.2005
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same time there is a growing need to improve thel lef competences and qualifications on
the labour market. These challenges must be agdf@s®rder to improve the long term sus-
tainability of Europe’s societies and social system

This not only calls for an inclusive strategy todseducation, but also a strategy towards in-
novation based on synergies between mutually neiimfg economic and social policy objec-
tives. Stronger capacities for innovation hold ploéential not only of increasing economic
competitiveness and prosperity in Europe, but afsmntributing to the wider development of
our societied!

Innovative solutions and new uses of technologyamaniribute to lively democracies with en-
gaged, knowledgeable, and active citizens, andelegmting the marginalisation of specific
groups. Innovative approaches and creative usaswtechnological opportunities can con-
tribute to the quality of contents and deliverypablic services, and may add to the sustainabil-
ity of social security systems and the developnoétiealth care systems, as a basis for pros-
perity and economic development.

Europe has traditionally held a strong positiodé@veloping solutions that have improved peo-
ple’s lives all over the world: from life-saving hieines to advanced mobile telecommunica-
tions. Innovation is also a key to tackling currant emerging challenges such as climate
change, detection and prevention of disease, ctingeand social exclusidf.

In this perspective, innovation holds the poterdfaineeting genuine social needs — specific
societal needs unlikely to be addressed by thereneial market?

3. The Concept of Innovation and the Role of Educat ion

Understandings of innovation have developed considdy over time. From an original fo-
cus on research-based technological innovationspdmler notions have become significant,
with the idea of national or regional innovation syems playing a key role to economic pros-
perity and with non-technological and user-drivennovations increasingly being empha-
sised. This development accentuates the - potentrale of education and training for inno-
vation.

The main body of literature on innovation focuseseoonomic innovation and sees innovation
as a major driver for economic growth and wealtation. The Lisbon Agenda focuses on
competitiveness and growth and therefore its madph&sis is on this economic interpretation
of innovation. However, in this paper a slightlpader view of innovation is included. ‘Softer’
aspects of innovation, e.g. the role innovatiorypla socio-economic development, are also
addressed.

2L Cf. Young Foundation and Said Business School (R0Sbcial innovation what it is, why it matterscahow it
can be accelerated”.

2 European Commission (2006e), Communication froen@bmmission to the European Council; “An innova-
tion-friendly, modern Europe”, COM (2006) 589 finaR.10.2006.

% Kuhlmann S., Edler J. and Behrens, M., eds., (R@@3anging Governance in European Research and Tech-
nology Policy,Cheltenham: E. Elgar.
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From science as a cause of innovation to innovation as a complex process

Up till the 1990s, the debate between economisisrarovation policy analysts mainly
focused ortechnologicalinnovations. For most of the post-War period, aisvassumed
that science in some wapusednnovation. While there was never much empireat
dence for this so-called ‘linear model of innovatjat was and is highly influential in
policy discussions.

In the current thinking, innovation is a much mooenplex proces$' cf. Figure 2, and
innovation is seen as taking place in a completesyswhere theouplingbetween sci-
ence, technology, the marketplace, and the oth&s pathe innovation system, is impor-
tant. A well-recognised description adefinition of innovatiorcan be found in the so-
called Oslo Manual, published by the OECD and astbply Eurostat.

Its characterisation of innovation is: “Technoladicinovation activities are all of the scien-
tific, technological, organisational, financial acmimmercial steps, including investments in
new knowledge, which actually, or are intendeddad to the implementation of technologi-
cally new or improved products and processes.”

Innovation in this sense is mainly an intrinsiaatt within the firm. The literature mostly
differentiates between radical innovations — rdtiddifferent from current technology - and
incremental innovations or continuous improvemeiaich needs a different set of resources
and skills to achieve, and generally the efforid bottlenecks involved in radical innovation
are much higher than in incremental innovations.

Complementary to this ‘intrinsic’ process withimnfis is thediffusionof innovations, e.g. the
spread of innovations from the originating firmaithner markets, firms, and people. The rate of
diffusion helps others than the ‘first mover’ telpup the new ideas and develop new innova-
tions on the basis of this first improvement.

2 Mowery, D.C. and Rosenberg, N., (1978), ‘The lefiue of Market Demand upon Innovation: A Critica-R
view of Some Recent Empirical StudieResearch PolicyApril.
% Frascati Manual, OECD (2002).
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Figure 4. Modern ‘Coupling’ Model of Innovation
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Source: Mowery, D.C. and Rosenberg, N., 'The Infiteeof Market Demand upon Innovation: A Criticaviegy
of Some Recent Empirical Studies', Research Pd\iosyil 1978.

New trends in knowledge production and innovation: openness and convergence

The scientific and technological revolution hasrbdaven for a long time by the large firm-
based R&D laboratories, by the patent system anldws, and by the growth of the higher
education systems and research within the univessiin the past decades however it became
clear that the linear model knowledge productiod immovation no longer represents the real-

ity.

A major change in the views on knowledge productiosociety was discussed and promoted
by Michael Gibbons and a group of other authorseutige title “The new production of
knowledge”. Gibbons (1994) pointed to the fact thextt to the classical ways of producing
knowledge in universities and specialised resemstitutes, there is an increasingly important
so-called ‘mode 2 production of knowledg@'.

This mode of knowledge production is not dependergpecialised and institutionalised scien-
tific activity, but on application-oriented knowlge, which is distributed throughout society. It
is a transient, heterogeneous, cross-disciplinadynaulti-actor activity. Empirical evidence

can be found in the growth of knowledge intensiusibess services such as intermediaries,
consultants, and engineering firms. Innovationagonger perceived as a specialised activity
in specialised institutions that develop, apprdpriand value knowledge and technology. In-
stead, the defining principle of the knowledge stycis seen in the development of economic,
technological, and social innovations, on the baklsiowledge that is widely spread around
and shared in society.

These new form of knowledge production lead to fmws of interaction, such as ‘co-
operative innovation networks’, between the scieaa# education system (universities), the
economic systems (industry), and the politicalaystgovernment). Consequently, this leads

% Gibbons, M., Camilla Limoges, Helga Nowotny, Schwman, S., Scott P. and Trow, M., (1998)e New
Production of Knowledgd.ondon: Sage.
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to changes in market structure, new organisatibngfrastructure, new qualifications of em-
ployers, new social institutions, and new pattefnsonsumptiorf’ Because of the increasing
complexity of new technologies, companies haveddogether and with other stakeholders.
This cooperation takes the form of sharing ideasts; people, and knowledge. New clusters of
knowledge evolve and thereby new forms of coopanatbuch new division of roles could

have huge consequences in many areas like intglgatoperty rights, education, and policies.
New business models, new education models, andmaels for policy making, are slowly
evolving to maximize the benefits from these mudararinterconnected innovation environ-
ments.

A second and related trend in knowledge produdaimhinnovation is the convergence of dif-
ferent generic technologies such as nanotechnolbgiechnology, information technology,
and human cognitive sciences. This convergencelieved to lead to a growth of “disruptive
technologies” which require deep systems changgstems innovations for their applicatidn.
Convergence is viewed as having the potential frave human performance, and it is ex-
pected to have a large impact on all economic iéietsv Business practices are also changing,
due to the implementation of intelligence in alits®f (new) products and services, and
knowledge has become a product as such.

Both convergence and the collapse of the lineasvation model lead to a marked increase in
the number and diversity of players and stakehsldeflved in the process of technology
development, and business models are being adapteedesigned to follow this evolution.
Today these factors are often translated into d fae open innovatior?® The industry is
gradually abandoning the traditional intellectuadgerty model, and generic technology devel-
opment and innovation is carried out more and moR&D collaboration schemes in which
intellectual property (IP) is shared among theipipants=°

Moreover, in the end rapid technological changesardy succeed if its users positively accept
the directions of technological development andpitteesses that make these happen. Previous
experiences with consumer resistance to for instgeaetic modification demonstrate this ne-
cessity. Policymakers also recognise the needfaiving civil society in decision-making
processes. It is also necessary to access "thiveraad innovative power of the user’. Inevita-
bly, this increases the range of persons who ke¢ylio work together in developmental proc-
esses of experimental learning from physicistsira®ys, chemists, physicians, and other sci-
entists, to social scientists, designers, andested or potential usets.

?"van den Besselaar, P. (200Dg dynamiek van technologische ontwikkeling enviatie
http://hcs.science.uva.nl/usr/peter/publication8@ataTECH.pdf

% Marent, K. & van Helleputte, J. (2003), "De intglinte omgeving: De noodzaak van convergerende
technologieén en een nieuw business model”. IWEMasorium. Studie 44, Brussels.

The central idea behind “open innovation” is tima& world of widely distributed knowledge, compascannot
afford to rely entirely on their own research, bhbuld instead buy or license processes or invesifjice. patents)
from other companies. In addition, internal invens not being used in a firm's business shoul@kentoutside
the company (e.qg., through licensing, joint verdguspin-offs). In contrast, closed innovation refer processes
ggat limit the use of internal knowledge within@pany and make little or no use of external kndgée

ibid.

*ibid.
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An increasing role of learning, interactions, and | inkages, in the understanding of innovation

Gradually, the understanding emerged in innovditerature that firms do not innovate in iso-
lation, but use manyteractions and linkagesith other organisations (suppliers, customers,
research organisations, users, and consultanoiei€velop new ideas for further innovations.

First, there is an important distinction betweemowation and invention to be made. Invention
Is the first occurrence of an idea for a new proadugrocess, while innovation is the first at-
tempt to carry it out in practicé.This distinction is important, as it implies thianovation is a
much more complex process involving more actorsthng more sources of learning. Inven-
tion is an important but overrated source of intiovaand wealth. Most of the knowledge that
companies use in innovation comes from outsidéalsorptive capacity- the ability of a

firm to recognise the value of new, external infation, assimilate it, and apply it to commer-
cial ends — is key to performanteWesley Cohen and Daniel Levinthal introduced teiof
‘absorptive capacity’ to R&D and innovation litenee in a landmark 1990 articté.

Absorptive capacity is exploited in various kinddearning processe®

1. Learning by searchingefers to the generation of new knowledge achig¢kealigh formal-
ised search activities such as R&D.

2. Learning by doingefers to the accumulation of knowledge gainedubhocarrying out the

same kind of activities repetitively.

Learning by usingefers to learning through the utilisation of proty

Learning from advances in science and technotefgrs to the absorption of new devel-

opments in science and technology.

5. Learning from inter-industry spillovergfers to the activities of competitors and other
firms in the same industry.

6. Learning by interactingefers to ‘horizontal’ or ‘vertical’ forms of intaction with other
sources of knowledge, such as cooperation withr dfmes.

B w

The first three kinds of activities are internathe firm, and the remaining three are external to
the firm. Key to all these processes is that legyms a central resource that requires skills from
the organisations and people involved. Nonakadeasloped the concepts of tacit and explicit
knowledge and their meaning for organisationalrieay. Tacit knowledge is personal, context-
specific, and therefore hard to formalise and compaie. Explicit knowledge, on the other
hand, is transmittable in formal and systematiglege. Following Nonaka’'s concepts, the
process of knowledge conversion and subsequenigegenal learning proceeds through four
different modes:

1. Socialisation (the conversion of tacit knowledgéedacit knowledge);

%2 Fagerberg, Jan, D.C Mowery, R. Nelson, (20@ford Handbook of Innovatio®xford University Press,
Oxford.

33 Arnold, E. R. Allinson and A. Muscio (2004Absorptive Capacity of Companies: A Review of hitee and
InstrumentsReport for Forfas, Dublin.

% Wesley M., Cohen and Daniel A Levinthal, (199@bsorptive capacity: a new perspective on learaing
innovation,’Administrative Science Quarterlyol 35 (1), March, pp. 128-152.

% Allinson (2006), “Shell Step Innovation Programrigploring the absorptive capacities of host SMES/prus
International Journal of Managemenvolume 11, Number 1, Autumn.
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2. Combination (the conversion of explicit knowledgeskplicit knowledge);
3. Externalisation (the conversion of tacit to explisilowledge); and
4. Internalisation (the conversion of explicit to takanowledge).

Jensen et al. (2004) develop a distinction origynaloposed by B.A. Lundvall between two
different but complementary modes of learning ahliissdevelopment: the STI-mode (Science,
Technology, and Innovation) and the DUI-mode (Doidging, and Interactingf. The STI-
mode most obviously depends on explicit know-whmg the R&D-departments in big firms
play a key role in STI-processes. Specific R&D-pob$ will often be triggered by practice
(problems with a product, new user needs, and enoblwith producing), but almost immedi-
ately attempts will be made to restate the probtean explicit and codified form that potential
users can understand, since there is a need &aation and feed-back. This mode depends on
the skills of engineers, scientists, and techngiaith formal university training, and maintain-
ing the absorptive capacity of the enterprise ofegquires continuous renewal of their knowl-
edge through lifelong learning.

The DUI-mode of learning and innovation (Doing, tdgiand Interacting) most obviously re-
lies on employee know-how which is tacit and oftéghly localised. This mode involves
building structures and organisational practicegcvienhance and utilise learning by doing,
using, and interacting. Knowledge and skills areettgped through ongoing problem-solving,
and when the process is complex it will involveenaiction within and between teams and may
result in new shared routines for the organisati@arning by doing and learning by using are
promoted through decision-making autonomy thatndlemployees to explore new novel pos-
sibilities. This is why practices such as self-nging teams and the delegation of authority
tend to show a positive relation to learning ambirative performance.

Innovations can be competence-enhancing or compeiestroying® Competence-enhancing
innovations build on a firm’s existing competeneeas! tend to be especially characteristic of
innovation in more traditional or mature techno&sg(textiles, autos, mechanical engineering).
Innovative activity is mostly incremental in natwaned typically involves small improvements
in existing technologies or new combinations otiagitechnologies. Incumbent firms are
typically well-placed to carry out such innovatiagither through investing in in-house skills or
through recruiting workers on the labour marketvabmplementary knowledge and skills.
This corresponds to the phase of exploiting exgskimowledge and competence in Noote-
boom’s analysis of innovation cycl&s.

Innovations leading to competence obsolescencthenather hand, mark significant breaks in
the technological architecture or paradigm andcglby require new types of skills and knowl-

% Jensen et al. (2004), “Absorptive Capacity, Foofn&nowledge and Economic Development”. The digtorc
between STI and DUI-mode learning was originallyaleped by B.A. Lundvall in a series of workshopo#ds
for our joint EU Accompanying Measures Projecthour, Organisation and National Innovation Sysi€hoc
Nis). See the project’s web page and notably Lulhdetal. (2004) and Lorenz and Lundvall (2004).
http://www.business.aau.dk/loc-nis/

7 See EU Trend Chart Workshop on Innovation SKB0O@).

% Henderson and Clark (1990), "Architectural Inndwat The Reconfiguration of Existing Product Teclugies
and the Failure of Established Firm&tministrative Science Quarterlyol. 35.

%9 Noteboom B. (2000),earning and Innovation in Organizations and EcoimyOxford: Oxford University
Press.

18



edge. This is characteristic of innovative actindtyring the early phases of development of a
new technological field (e.g. biotechnology). Inative activity will be characterised by inten-
sive forms of exploration that are favoured by Erpsetwork forms of organisation. Incum-
bent firms may be at a disadvantage relative tt-stafirms, in part because of internal resis-
tance to the organisational and manpower changesree to radically reconfigure their com-
petence bas¥.

The importance of the STI-mode of learning and Kedge management is most obvious in
fast moving technology fields such as ICT and hiod nanotechnology, and it is these sectors
which are the focus of most current policy effdrtgh at the national and the European 1&Vel.
This reflects the combination of respectively padd¢ipendency in relation to science and tech-
nology policy and the combined pressure emanatimg the science community and the big
science-based firms. But other “traditional” intties such as food, clothing, and furniture, as
well as many service sectors, also draw upon seieien it comes to innovating production
processes, the use of materials, and the desigevoproducts. Econometric analysis for the
Danish case, for example, demonstrates that smalireedium-sized firms operating in such
sectors tend to be the ones that benefit the mdstms of innovative capability from a
stronger connection to sciente.

DUI-learning is crucial in high-technology sectdexperience-based learning takes place in
daily production and in the implementation and eflsadvanced technologies. The speed-up of
science-based innovation tends to run into bottken&henever the capability to absorb and
efficiently use new technologies is limited.

Empirical evidence shows not only that the DUI-mofléearning contributes positively to in-
novation across sectors, but also that the mostipnag results are obtained when the two
modes are combined. This implies the need for seaégnment of policy at the national and
European levels.

‘Learning by doing’: User-driven innovation and the democratisation of innovation

When users become players in the innovation gameeg s a need for an innovation model
that is based on ‘learning by doing’. As long ashtelogical possibilities still grow very rap-
idly, people must be encouraged to continuouslignleaw skills and new rules.

9 Chesbrough (1999), “Arrested Development: The Erpee of European Hard Disk Drive Firms in Compari
son with US and Japanese Firmiurnal of Evolutionary Economic9(3): 287-329. It would be a mistake to
identify innovations that are “new for the markefith those that are ‘competence destroying’ or veosely, to
identify innovations that are “new to the firm gt to the market” with those that are ‘competestieancing’.
The development of products or processes thatewetmthe market may be based on incremental ingonents
in existing technologies. The diffusion of competelestroying innovations, on the other hand, ceae @ major
challenge to economies precisely because incunifioer# find it difficult to undertake radical recagéirations of
their competence base

“1 Jensen, Berg Morten, Johnson, Bjérn, Lorentz,agetundvall, Bengt-Ake (2004).“Absorptive Capacity,
Forms of Knowledge and Economic Development”. Iratn Systems and Development: Emerging Op-
portunities and Challenges, Conference October(l,@&ijing, China.

“2 Lund Vinding, A. (2006), “Absorptive Capacity ahthovative Performance: A human capital approaEicb-
nomics of Innovation and New Technol&pl. 15 (4/5) June/July pp. 507-517.
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Examples of such models can be already drawn f@mand biotechnology developments.
The development of ICTs shows that the skills efulkers have become an important factor in
innovation processes. The obvious example herdedound in the discussion about the IT
productivity paradox during the last decade, wisaiss that the growing investments in ICTs
do not result in increased productivity figuresm&jor explanation for the “productivity para-
dox” is that the costs of learning to use the néW-based applications are very high, and thus
offset any productivity gain’s.

The idea to involve users early in the innovatioocpss is not new. Technology- and innova-
tion studies increasingly focus on social, econgiand political aspects of and impact on the
innovation process. Theoretical concepts like Hoeial construction of technology’, the ‘co-
creation of technology’, ‘selection environmentidaother concepts developed in ‘innovation
studies’ and ‘consumer studies’ provide usefulghts for understanding the role of the user.

As already mentioned, the interactive process batwisers and producers can be characterised
as a process of mutual articulation; a continuateyactive process which goes back and forth
between the designer and the user, aligning thesigial of product characteristics and user re-
quirements? It is a process of ‘learning by using’ and ‘leamiby doing™® A user can be con-
sumer, patient, employee, member of a church, amiizan at the same time; these roles can
be conflicting. Also the role of so-called ‘non-usehas to be taken into accodftThe success
or failure of innovations depends on the abilittpe with the variety of users who all have
different skills, aspirations, and needs, and ensticcess of the interactive learning proééss.

Users are not always able to put their needs imiaisv Sometimes they are even not aware of
their needs. A specific group of users are ‘leagtslsThese users have certain competences,
resources, and incentives for innovation. They heeats that foreshadow general market de-
mand and expect to obtain high benefit levels feosolution to their needs. Lead users are
sophisticated users who are well aware of theidsiéer the future. They can give information
about the possible product concept and designaemtherefore of great use to produéérs.
Eric von Hippel is one of the pioneers of the tlyemiruser-driven innovation. In his most re-
cent book ‘Democratizing Innovation’ (2005) he déses in depth how people participate in
the development of products they use. Generalbfepsional users and organisations are iden-
tified as lead users, but consumers can also ptaleas lead users provided they have the
necessary competences and resources.

43 Leijten, J. & Vullings, W. (2005), Nanotechnolegiand Social choice. Paper presented to Nanotiegyno
science, economy and society Marburg, 13-15 January

“Nelson R. R. and S. Winter (1982) Evolutionary Theory of Economic Chan@ambridge: Harvard Univer-
sity Press.

4> Rosenberg (1976Rerspectives on Technolggyambridge, Massachusetts: Cambridge Universiggsr
Rosenberg, N. (1982nside the Black Box: Technology and Econonf@ambridge, Massachusetts: Cambridge
University Press.

“6 Oudshoorn and Pinch (2008)ow Users Matter: The co-construction of users seahnologiesCambridge
Massachusetts: MIT Press.

47 Akrich (1995), User representations: Practiceghots and sociology. In A. Rip, T. J. Misa, & Jh8t(Eds.),
Managing technology in society: The approach ofstarctive technology assessmép. 167-184). London:
Cassel Publishers Ltd.

“8/on Hippel, E. (1976), “The dominant role of usirshe scientific instrument innovation process&sRarch
Policy, Vol. 5 212-239. Von Hippel, E (200%)emocratizing InnovatiorMIT Press, Cambridge.
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In Von Hippels’ explanation of the democratisatadrinnovation, an innovation iswser inno-
vationwhen the developer expects to benefit by usingritinnovation is ananufacturer inno-
vationwhen the developer expects to benefit by selinGonsumer needs can be a starting
point for new product development. Consumer prefegs are translated into ‘engineering at-
tributes’ and can be integrated into the final ge&? Thus, users can be considered as sources
of new innovations and even as designers. Theyleaelop new functions for technologies,
solve unforeseen problems, and propose or devetagvative solutions. The positive effect of
users’ involvement explains why producers of neshi®logies that work closely with users
have a larger innovation success rate.

Besides the important role of users, the involvenoéemployees in the innovation processes
of their firm is crucial for the success of inndeat. Recent research shows that many innova-
tion projects within firms fail because of the lamkcommitment to the project by the employ-
ees. Commitment can be obtained, however, by ktigeamanagement and an improved utili-
sation of the human potential in terms of knowledgd skills. Furthermore, a creative envi-
ronment is crucial for innovative organisationsFémida advocates. If the utilisation of em-
ployees' knowledge and creativity can be improgedimitment for innovation projects will
likely increase as well.

A growing focus on non-technological innovations

Since the early 1990s, a growing body of literatuaie appeared on non-technological innova-
tions. First of all this referred to innovationmsi@ing from organisational changes, and particu-
larly from managing innovation Tidd, Bessant and Pauvitt state that the devedopmof inno-
vation management involves a learning process ecoadewith building and integrating key
behaviours into effective routines, to deal with thallenges of the innovation proc&s$he
European Commission has had a central role in stipgdest practices in innovation man-
agement and has put this forward as a key elerparttcularly to boost innovation in SMEs.

A recent and influential contribution to the debatenon-technological innovation is centred
on the importance adfreativity for innovation and the value of the creative irtdas in the
economy and society. Richard Florida has emphasigennportance of human capital and
talented people for high technology industries @cmhomic growth in regional economfés.

His research shows that the most successful ajfipme are the ones that have a social envi-
ronment that is open to creativity of all sortsisThogether with other factors such as labour
markets characterised by high demand for qualffieonnel, cultural diversity and tolerance,
low entry barriers, and high levels of urban sexylargely determine the economic geography
of talent and of creativity. The ability to attraceative people in arts and culture fields and to
be open to diverse groups of people of differennhieity, race, and lifestyles, provides distinct

49 Kotler, P. (199y, Marketing Managemen®th ed., Prentice Hall, New Jersey.

0 E.g. Leonard-Barton (1988)nplementation characteristics of organizationat@vations Communication
Research, vol. 15, no. 5 pp. 603-31, October

* Florida (2004)The rise of the creative class: and how it's transfing work, leisure, community and everyday
life. Perseus Books Group.

2 gee e.g. Tidd J., Bessant J., and Pavitt K. (198/@naging innovation, Integrating Technological Matland
Organizational ChangeWiley, Chichester.

>3 Florida (2004)The rise of the creative class: and how it's transiing work, leisure, community and everyday
life. Perseus Books Group.
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advantages to regions in generating innovatiorsyigig and attracting high-technology indus-
tries, and spurring economic growth.

In his book ‘The Rise of the Creative Class’ Rich&forida claims that one third of the Ameri-
can working population belongs to the creativeksd works in creative industries. Examples
of these industries are Industrial Design, TexMeaJtimedia, and Architecture.

According to Florida (1995), regions become the fewval points for knowledge creation and
learning in knowledge-intensive societies. As stlchy evolve into learning regions. These
learning regions function as collectors and repog$ of knowledge and ideas, and facilitate
the flow of knowledge, ideas, and learning. Accogdio Florida, talent is a key variable in the
economic growth of countries, and should be condised as a flow rather than an endow-
ment: certain regional conditions appear to plagl@ain creating the environment that attracts
talent and human capital. These are non-marketriastich as amenity and diversity.

Creativity and innovation are interlinked, accoglio Florida. Without creativity no new
products, services, processes, strategies, orisegemms will be developed. Since innovation is
increasingly important for economic developmengativity becomes increasingly important as
well. The importance of creativity as productiontta increases. An important role for the
education system would thus be to stimulate crigativ

Although it is hard to organise creativity, goveents can arrange preconditions in which a
creative culture can be deployed. A number of dommis have been mentioned during the
Dutch Innovation Lecture in 2005 by the Ministermfonomic Affairs Mr. Brinkhorst.

Do not exclude anybody, since research is not ptaolie

Arrange for a free exchange of ideas, ‘knowledgeowwer’ behaviour kills creativity
Stimulate inspiration (as manager)

Tolerate failures. Creativity means learning byaltand error’

PwpE

The creative industries can inspire other econ@®aators as well. Its existence improves the
attractiveness of a region or country, since takemtls to move to places with a creative cul-
ture. According to Florida, talent, technology, dolérance, are the keys for regional econo-
mies and the attractiveness for industry to mowe iegion or country.

Social innovation

Innovation is thus not about technological innawatalone. It involves improving the organisa-
tion of work, improving organisations and their imess models, and improving the attractive-
ness of a region or country. The term ‘social irat@mn’ is often used to address issues outside
the technological development domain.

Social innovation is a term that refers to innawatin strategies, innovative concepts, new
ideas and innovation in organisations to meet saeieds of all kinds. For example social
needs such as working conditions and educatiocommunity development and health. Lit-

>4 Asheim, B.T. (2006). “Learning firms in learninggions: Innovation, Cooperation, and Social Capital
Taylor, M. and Oinas, P. (edsUnderstanding the Firm: Spatial and OrganizatiofamensionsOxford: Oxford
University Press pp. 214-234.
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erature on social innovation uses the term in varioays, referring to social processes of in-
novation such as open source methods, to innovaiitbna social purpose, or to social entre-
preneurship.

Social innovation was already discussed in pubboatof Peter Drucker and Michael Young in
the 1960s. Societal trends such as individualisaditd globalisation demand new forms of
organisation, which is referred to as ‘social inatman’ as well. In the Netherlands, a Task
Force has been set up to assess the possibititi@snovation in labour and an improved utili-
sation of talent.

A European focus on non-technological as well as te chnological innovations

Many European policies are biased towards techmeabonovations. However, the European
Commission agreed that all forms of innovation|udaag non-technological innovation must
be taken into account when developing policies. Chancil's conclusions are based on an
independent expert stuthand on the previous decisions taken at the Lahtiean Council,
when the EU's Heads of State and Government agpde#le a strategic approach to innova-
tion with a strong focus on a number of key actidhsorities are for instance:

» Enhancing closer co-operation between higher ettutaesearch, and business
« Developing a policy approach to innovation in seegi and to non-technological innovation

A 2005 study analysed the determinants and eftéaten-technological innovations and com-
pared them with those of technological innovatitha first step was to look at expanded fig-
ures on the prevalence of non-technological infiomatin certain industry groups, with a spe-
cial focus on service industries. Conclusions wiat the more important technology leader-
ship is to success, the more likely are firms tooiuce technological innovations. The harder
it is to foresee demand, the more marketing innomatare introduced. For technological inno-
vators it was shown that innovation activities tethto technological innovations also induce
non-technological innovations. The analysis shdwas mon-technological innovations do mat-
ter for the success of firms.

Innovation systems and the role of the institutiona | environment

From the late 1980s, innovation literature stattefbcus on the institutional environment in
which innovation takes place. The notion of natlanaovation systemsas launched by
Christopher Freeman (1987), who described an infmvaystem as a network of institutions
in the public and private sectors whose activiéied interactions initiate, import, and diffuse
new technologies.

Newer National Innovation SysteMsheories emphasise the idea that firms and otter e
nomic actors have ‘bounded rationality,” which makeowledge, learning, and institutions,

%5 Aho, Esko, (2006)Creating an Innovative Europ&uropean Commission, Brussels.

* Hollanders H., Kenerva, A. Arundel (2005)006 Trend Chart Report, Can We Measure and Comipa@va-
tion in ServicesEuropean Commission, DG Enterprise.

" See Freeman, C. (198Technology Policy and Economic Performance: Les§mms Japan London: Frances
Pinter; Lundvall, Bengt-Ake, ed. (199ational Systems of Innovation: Towards a Theoynoévation and
Interactive LearningLondon: Pinter; Nelson, R.R. (1998)ational Innovation Systemsew York: Oxford Uni-
versity Press.
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the keys to overall economic performance. Invesv, economic actors are no longer
autonomous robots, but are deeply interwoven imtoettonomic fabric. The performance of
the individual firm or institution and the systesiawhole are inter-related. Empirical studies
on innovation, such as the Community Innovatiornvui(CIS), confirm that firms rarely in-
novate in isolation. They need other economic adimrnew ideas and for specialist and com-
plementary knowledge. The unit of analysis is magkr only the individual firm, but also the
‘system’ of networks within which firms operate. tidsmal economic performance is explained
as the performance of this total system.

A second key idea, which stems from the centra adlributed to learning, is that of historical
path dependence. What a company or institutiordcatoday depends upon what it could do
yesterday? and what it has learnt in the meantime. “Oftéie, élements of the system of inno-
vation either reinforce each other in promotinggesses of learning and innovation or, con-
versely, combine into blocking such processes. Qaiine causation, virtuous and vicious cir-
cles are characteristics of systems and sub-sysiemsovation.®®

As is the case with many new concepts, a preciseititen of a ‘National Innovation System’
is still evolving. Nelson and Rosenb&gse a rather narrow definition, namely the “seinef
stitutions whose interaction determines the inngegterformance of national firms.” Met-
calfe says:

“A system of innovation is that set of distincttitgtions which jointly and individually
contributes to the development and diffusion of neghnologies and which provides
the framework within which governments form and liempent policies to influence the
innovation process. As such it is a system of aaenected institutions to create, store
and transfer the knowledge, skills and artefactiehvtiefine new technologie§®.

Based on the NIS literature and the way it discugsgovation processes, the above cited
clusivedefinition is more appropriate. This definitiols@includes the concepts of knowledge
and skills as key drivers for innovation. Figurprdvides asketch of a ‘National Innovation
System’: all the actors and activities in the egopavhich are necessary for economic and
social innovations to take place and to lead teelbgpment. The education system has a clear
role to play in this system, particularly professbeducation and training and higher education
and research.

In the mainstream research and innovation politats, the role of education and training
focuses particularly on three issues:

* The quality, mobility, and availability of highhksled people to perform research and en-
gineering.

8 Rosenberg, Nathan (197®erspectives on TechnolggZambridge University Press.

%9 Lundvall, Bengt Ake, ed. (1992)ational Systems of Innovation: Towards a Theopobvation and Interac-
tive Learning London: Pinter.

% Nelson R. R. and N. Rosenberg, ‘Technical innavatiand national systems,’ in R R Nelson, ed. (J,968
tional Innovation Systems: A Comparative AnalySisford Univerisity Press.

61 Metcalfe, J. S (1995), "The Economic Foundation§@thnology Policies: Equilibrium and Evolutiondgr-
spectives”, in: Stoneman, P. (ed.aridlbook of the Economics of Innovation and Teclyicéd Change Oxford,
UK, Cambridge MA, Blackwell, 1995, pp. 409-511.
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* The quality, mobility, and availability of specifgkills for innovation, including innovation
management and ICT skills, communicative skillg] areative skills particularly in rela-
tion to design.

« The presence and/or lack of specific entreprenieskils and attitudes in Europe and the
role of education in stimulating entrepreneurship.

Figure 5. The key elements of a national innovation system
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Church Affairs, 2001

The literature on non-technological and social iratimn and creativity add a number of other
dimensions:

* The need to learning environments that encouraggieity, openness, and ‘lateral’ think-
ing.

* The need to stimulate formal and informal learrsggtems that stimulate creativity and
‘lateral’ thinking, to underpin the use of new imations with new skills, and to increase
the capacity of citizens, users and consumergitutate their needs

The main points for debate relevant to the abovkneucan be summarised as follows:
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* How can education systems stimulate more youngl@éopursue studies and further ca-
reers in science and technology- and is that thenm@ad to a more innovative Europe?

* Do training and education systems match those nieesisciety that underpin technologi-
cal and non-technological innovation?

* To what extent and how can our education systertribate to creating an entrepreneurial
climate and attitude amongst its pupils and stusfeént

* Are appropriate (life-long) learning practices ifage to encourage users of innovations to
play an active role in launching innovations andattapt and apply innovations in their
work and private lives?

» Are our education systems the appropriate meassinwulate creativity and openness?

* Does the current focus on tests and test scoresnasans to raise the quality in education
systems conflict with demands to our educatioresysto foster creativity and innovation
and more broadly speaking to develop innovatioracép in student populations?

4. Education Systems for Innovation

The contribution from education and training to inovation depends on supporting frame-
works and policies. Potentially fruitful paths towds a stronger contribution include in-
creasing the demand-orientation of education anditring systems, increasing the autonomy
of institutions and programmes within a frameworK celevant economic incentives, upgrad-
ing the role of non-university education and traing institutions for innovation, and re-
thinking the role of higher education institutions1 innovation systems.

What are the key challenges that confront our etlutand training systems if they are to
contribute more actively to innovation?

The contribution from education and training depend s on supportive frameworks and policies

While literature on innovation systems tends tochatie that education and training institutions
have an important role to play in contributingrtaavation, there are arguments brought for-
ward that such effects are highly context-depend&nBainbridge points out, barriers to life-
long learning, and more broadly speaking to anvation culture, may exist not only within

the education and training systems, but also irafiseciated sub-systems; labour market poli-
cies, industry policies, and work organisation ficas®? Similarly, Gavigan finds that the
challenges to education and training systems’ déped of contributing to an innovation- and
learning-intensive economy should be sought masadly than within education and training
systems themselves, otherwise public policiesrfoovation are likely to faff®

More specifically, while numerous studies have hgitied the intrinsic value of human capi-
tal to firm innovation and competitiveness, therevidence that businesses’ demands for
knowledge and skills are highly correlated withittoeerall strategie&® Firms that compete on

®2Bainbridge, S (2003), “Learning for employabilitBecond report on vocational education and traipmlgy
in Europe. Executive summary / Steve Bainbridgée Murray, Tim Harrison, Terry Ward Thessalonikiede-
fop

% Gavigan, J. et al. (2000), “Knowledge and learnirifowards a learning Europérhe Futures Project, IPTS.
% Sector futures, “Textile sector study” (2004), ERICBainbridge, S (2003), “Learning for employatyili Sec-
ond report on vocational education and traininggyah Europe. Executive summary / Steve Bainbrjdgdie
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service intensity/quality and continuous adaptatibproducts and services to particular market
segments take many avenues to increase firm fléyxiend innovation capacity, whereas firms
that compete on cost and efficiency and/or openasbeltered markets do not set a high pre-
mium on knowledge and skilfS. If more firms are to be geared to innovationyétis there-

fore a strong point to be made about the interdégrecy of education and training programmes
and business programmes if both are to succeed.

Moreover, while many companies state that theletttlal capital of core employees is a major
source of innovation and competitive advantageaponty of the workforce do not depend on
high skills levels to perform their occupationalesf® and developments in particularly ser-
vices industries confirm this. Rather, there isiader-utilisation of skills in many jobs, and

low skilled jobs are continuously being createcbasrOECD economies.

In more general terms, it can be argued that krahydes heterogeneous in nature. Its value is
not intrinsic, but is highly dependent on its rilaship to the user and the context in which it is
applied. This implies that raising the workforcdiskevels, in general or as regards particular
skills and competences, will not in itself necedgdead to stronger innovation in economy and
society, unless it is accompanied by for instand®s&ntive innovations in work organisation
practices and measures which facilitate chang#seipriorities and practices of firms.

A study conducted in Norway (Skule & Reichborn, 2D@lentifies the factors that distinguish
between low-learning and learning-conducive jolbge &uthors have made this concept opera-
tional in order to assess Norwegian work placegyTitientify the following favourable condi-
tions for learning through work:

» High degree of exposure to changes;

» High degree of exposure to demands;

* Managerial responsibility (in the job);

* Extensive external professional contact;

» Direct feedback;

* Management support for learning;

* Rewarding of proficiency.

There may be a risk that education and trainingesys are overburdened with expectations in
relation to innovation — development of educatiod &aining with a view to stronger innova-
tion is likely to yield positive results only if éhsurrounding society can and will absorb new
skills and competences. Development and innovatidhe supply side (i.e. in education and
training systems) need to be supported by suffi@apacity on the demand side for new skills
and competences — for instance via clear and fimovation policies, cohesion between re-
gional, labour market, and sectoral policies, agegal support of proactive restructuring of

Murray, Tim Harrison, Terry Ward Thessaloniki: Céafe Danish Ministry of Finance (2006), "Livslangdean-
nelse og opkvalificering for alle pa arbejdsmarkedapport fra Trepartsudvalget - Bind 2 Kortlaegnog ana-
lyser”; Lisbon-Copenhagen-Maastricht Consortium0@Q0Achieving the Lisbon goal: the Contribution of VET,
London.

%5 E.g. New Insight and CARMA (2005b), “Motivation darrierer for virksomheders brug af VEU; Lisbon-
Copenhagen-Maastricht Consortium (200¥hieving the Lisbon goal: the Contribution of VE®ndon., pp. 48-
64.

% Ashton et al. (1999), "Work Skills In Britain” x@rd, SKOPE, Oxford and Warwick Universities.
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the economy rather than an orientation towardddihgg businesses and sectors from competi-
tion.

« What is the role of national and regional polickersus EU policies in supporting and
stimulating innovation at the supply side, and aibalance — the demand side for skills
and competences — e.g. in relation to SMEs? And adteons should be taken at each
level?

» Are relevant policies in place in the EU membetestdor supporting and encouraging
businesses and organisations to absorb new skitiscampetences?

e Is education and training included as a key fadtooverall national innovation strategies?
If not, would it be relevant to do so?

Towards increasing demand-orientation in education systems

Faced with new pressures and demands to increasetimtribution to innovation in the light

of intensified global competition, there are goadraples of education systems and institutions
that are seeking to become more adaptive and resgotseveral trends and characteristics can
be highlighted in this respect, and serve to rsigeificant questions.

One significant and widespread trend is for edocaistitutions to increase their orientation
towards demand, towards the ‘actual needs of wgrkie'®’, in the short- to medium-term.

* There is an increasing use of applied developmeajegts in polytechnics and similar insti-
tutions with a view to giving support to firms ineating new or improved products, pro-
duction tools or methods, and services.

» Another measure is a closer linking to workpladesugh students’ final year projects,
based on the notion of cognitive apprenticeshig dbjective is to integrate theoretical un-
derpinnings of projects with the concrete practies reflections about theffiAt a sys-
tem level, the Swedish programme Kvalificeret Yikegdding (a tertiary VET programme)
is an example of this development.

* Increasing use of industrial placements and intepssfor students is a third element. The
most promising of such developments have includiatas on achieving designated learn-
ing outcomes of such placements.

Common education-industry development projectsthanl close industry collaboration are
pivotal to improving the competence of staff in abonal colleges and polytechnics and at the
same time increasing the absorptive capacity mdirExpertise and competence are strength-
ened by creating opportunities for trainers or heas to work closely with a company or group
of companies with a view to improving firm perfomta within the companies their capacity
to engage with knowledge providers is at the same tleveloped. There are many examples
from the USA of how community colleges functionka®wledge brokers in the wider context
of regional economic policies (Rosenfeld 2000).

®” Danish Technological Institute (2008)ddannelsesinstitutioners samspil med erhvervsiviea
uddannelsesudbyder til udviklingspartne@urtain (2004)\Voctional eduction and training. Innovation and lgio
alisation. Adelaide. National centre for vocational educatiesearch.

® Danish Technological Institute (2008)¢ddannelsesinstitutioners samspil med erhvervsliviea
uddannelsesudbyder til udviklingspartnere.
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Similarly, participation in development projectsatving the business sector and education
institutions may be central to identifying new arderging skills requirements among enter-
prises — dependent, however, on the strategic @etigsps and capabilities of the involved en-
terprises and thus the priority accorded by busie®$o being aware of new and emerging
skills. In that respect, the University of Flenglphas at an early stage developed such partner-
ships with industry, analysing forefront practioeorder to identify emerging skills sets across
economic sectors of activity. There are also exasfpbm the Australian province of Victoria

of how regional government has worked closely wittustry and education institutions to
identify new demands arising from developments amdtechnology?

* Are there weaknesses and gaps in policies to futtieedevelopment of demand-led educa-
tion systems, also considering that the competsikategy of some types of enterprises
does not involve a skilled and innovative workf@rce

* Are there lessons to be learned from technologystier policies to ensure that growth- and
innovation-oriented enterprises define demand latien to education institutions? Or
should education institutions accommodate skill @ads from all types of enterprises?

Reshaping management and financing of education and training to further adaptation and coop-

eration with businesses

Assumptions are that flexible, demand-oriented, ahaptable education and training systems
will enable closer and more direct forms of cooperawith businesses and thus increase the
contribution of education and training systemsitwovation.

Many reforms have occurred of education systensptm more demand-oriented behaviour,
some with success but also with unintended consegd8, others with quite disastrous out-
comes, such as the UK experiences with learninguaats. Innovation in business and society
is likely to be facilitated if education institutie are encouraged also to see themselves as ac-
tors in a market for skills and knowledge, andeareouraged to act as strategic cooperation
partners for business innovation. However, supbraeption of the education system also
raises critical socio-economic questions concerimtgrnal capabilities in firms as buyers and
users of knowledge, and concerning individualdatftinge of the labour market or who are
not seen as central to the firm’s core businessiréwesearch on education and innovation will
have to address the implications and unintendedemprences of reforms towards more mar-
ket- and demand-led systems.

Other than redesigning public financing, policyp@sse to drive demand-orientation has been
the introduction of principles of “responsible auony” in the management of education insti-
tutions and systems. The education institutionsmndrammes are allowed a high degree of
autonomy in the definition and implementation ofieation and training arrangements, but
public funding of education and training is linkedthe outputs and outcomes of education and
training.

% http://www.business.vic.gov.au/busvicwr/_assetshitinis0021/nano_a_paper.pdf
O CINOP (2004, Experimenting with individual Leargifccounts - Geertsma Anna, Wester-
huis Anneke, et al.
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Responsible autonomy for education systems andamoges is implemented through differ-
ent policy measures. Some systems, for examplBdnésh, have systematically used goal and
framework management, combined with economic incesifor demand orientation, for in-
stance linking budget allocations to the productbgraduates, to quality assessments from
students and clients, to the establishment ofegragpartnerships with sectors and businesses,
to activities which seek to assess the needs dewhrece of skills and competences in the local
or regional contextlor to other indicators of relevant outcomes inltwal or regional context.

In the United States community college system gtiniave been attempts to use such indicators
as part of a broader system of accountability ackaisour market and industry programmes. In
Denmark, attempts are also being made to devethpators that link education and training,
regional economic development, cohesion, and irtimv&’

« Is there a case for wider reforms in the managemadtfinancing of education systems so
as to allow them greater autonomy and market oatom and to enable and encourage
them to adapt more quickly to developments in def&xhat are the lessons to be learned
from countries and systems where management bgtogie has been introduced?

» Both through EU-programmes and through national eggional initiatives, there are a
number of experiences with programmes that seskdagthen public-private partnerships
with education and training institutions as centsators. What are the lessons learned
from these programmes in terms of contributinghtoiation? Should there be a more
widespread introduction of incentives for educatsystems, institutions, and programmes,
for establishing strategic partnerships with sestor key businesses? Are there particular
issues to consider in moving from pilot projectéuibstage implementation of such incen-
tives?

e Can top-down policy measures do more to encourdgeation institutions to identify and
place themselves as key partners for regional ctithness and innovation, or should
such developments be driven by market demands?

Upgrading the role of non-university education and training institutions for innovation

Higher education has been more centrally placeddardebate about innovation and education
than other types of education and training. Whikré are occasional references to Canadian
and US Community Colleges in the literature on netbgy transfer, literature reviews find
that vocational education and training collegesrarely thought by policy makers to have a
role in national innovation systems aside from piiog the adequate skills to the workforce.
Similarly, primary and secondary education is wvamngly mentioned in connection with inno-
vation.

The focus in higher education is understandabliglim of the traditional role of R&D-led
technological innovation and technology-orientesegech in the debates on innovation and
innovation systems. However, as argued in the pusvsection, much innovation and hence
economic development is dependent less on origi8&)-based discoveries and more on the
timely take-up, modification, and marketing of kriedge solutions that already exist, but need
to be adapted to local environments.

"L CARMA & New Insight (2005b), “AMU i nye kleeder”eport for the Danish Ministry of Education.
2 Copenhagen Economics and Inside Consulting (20Bé)gionernes konkurrenceevne”, Copenhagen.
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This has implications for the role of different edtion sectors and their role in innovation, and
for the relevance of different types of policieslganogrammes. As Gibbons and also Lundvall
and Borras argu€,non-elite universities and other non-universitstitutions may thus be bet-
ter placed as actors in the innovation systemslation to these types of innovation, because
they have more experience in functioning as “breker knowledge communities.

The broker function in knowledge communities maydien up by education institutions in
different ways, resulting in different forms of aruction of knowledge across the traditional
boundaries between the users and producers of akitl knowledge.

In its simplest form, firms may for example openfapshort placement periods of staff from
education institutions so that teachers and traiaequire insights into the latest advances in
for instance a particular material composition. Tiaéner, on the other hand, may help the firm
with formalising working processes around this matehrough highly customised workplace
training. In later stages, the education institutioay use the knowledge acquired in its own
innovation, taking on board the new insights ndy am their professional training, but also for
example in their apprentice programmes.

A recent study on the role of non-academic instihg in the regional innovation system in-
cludes several variations of this model of co-aogadbf knowledge, each uniquely adapted to
the particular context$.In the evolution of the community college systenttie United States
as well as the development of the tertiary edunagistem in Europe, similar tends can be ob-
served. It is a characteristic across all settthgsthe education providers have a broader role
than simply being a supplier of education and ingjr®

Another way to encourage the development of regimmavation systems has been to set up
new institutions in the form of tertiary level ptéghnics. It is characteristic that the mission
statement of such polytechnics is to engage agtinehe development of enterprises and to
produce relevant new knowledge. They not only Bemtelves as having a role in providing
education and training, they also define themsehgasnovators and knowledge brokers, and
the emphasis is on knowledge in action, not sdierkihowledge per se. In Sweden there are
multiple examples of how such tertiary institutidresse had a central role in the transformation
of regional economies. However similar examplesalaa be found in many other countries.

Polytechnics are expected to focus not only on gouall and medium-sized enterprises or
emerging industries, but also on traditional sraatl medium-sized enterprises which have not
undertaken research and development on their odmdamot have the capacity to do so on
their own. Another role defined by governmentstha polytechnics is typically the promotion

"3 Gibbons (2004 ), “Globalisation, innovation andiatly robust knowledge”, in King R. (edJhe University in
the global ageHoundsmills; Palgrave, Macmillan; Lundvall and Bxs (2005), "Science, Technology, and Inno-
vation Policy” in: Fagerberg et al. (2005), (e®Dxford Handbook of Innovatip®xford University Press, Oxford.
" Danish Technological Institute (2008)ddannelsesinstitutioners samspil med erhvervsiviea
uddannelsesudbyder til udviklingspartnere.

> Rosenfeld S. A. (2000), “Community colleges, dnstonnections competitiveness and specializatiotise

US and Europe”, New York Columbia University teacheollege.Economic Development Quarteriol. 14,

No. 1, 51-62.
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of regional development and the meeting of regioeads for higher education and a skilled
workforce more generally. Examples of this candaenfl in Finland, Sweden, Germany, Aus-
tria, and the Netherlands. Education-based inteiamied also play a prominent role in indus-
trial or regional clusters in the United States @athada, with a focus on both traditional sec-
tors such as wineries and more recently emergici@is such as the creative industries and
biotechnology®

* Given that many firms, particularly SMEs, do novéahe financial or human resources to
engage with research institutions, should natianabvation policies broaden their focus
from radical scientific and technological breakthighs to process-oriented, adaptive, and
more incremental forms of innovation? If yes, wdhbid imply a different role for educa-
tion and training institutions?

* Should national innovation policies pay more ati@mto developing and strengthening the
contribution of non-university education and tragiinstitutions?

» Is there a need for specific initiatives which emame education and training institutions
to take up a broader role as knowledge brokersimovation systems, and are there lessons
to be learned in this respect from previous prograes and initiatives?

Rethinking the role of higher education institution s in innovation systems

Contemporary innovation processes are complexJuymgpmany actors and sources for learn-
ing, and are increasingly conducted in multidisoguly settings.

The ‘Triple Helix model of innovatior’” has been developed and formulated as a response to
these understandings. The model denotes the uityvardustry-government relationship as

one of relatively equal, yet interdependent, inthal spheres that overlap, collaborate, and
cooperate, and as a tool it attempts to capturentiigple reciprocal relationships at different
points in the process of knowledge capitalisaffoiThe model has governed regional eco-
nomic policies in the cross-border Swedish-Danisés@nd Region, with joint public pro-
gramme funding to that end.

Figure 6: The triple helix institutional relationsh ip between industry, state, and academia

® Rosenfeld S. A. (2000), “Community colleges, gnstonnections competitiveness and specializatiotise
US and Europe”, New York Columbia University teacheollege.Economic Development Quarteriol. 14,
No. 1, 51-62.

"TE.g. Leydesdorff, L & Etzkowitz, H (1998), “Theipte Helix as a model for Innovation Studies” Brience &
Public Policy Vol. 25(3), 1998:195-203; Leydesdorff, L & Etzkibzy H (2000), “The dynamics of innovation:
from National Systems and ‘Mode 2’ to a Triple Kadf university-industry-government relations” Research
Policy, vol. 29, 2000:109-123; Etzkowitz, H. (2002), “Thaple Helix of University-Industry-Government. tm
plications for Policy and Evaluation”, Working Paf902:11, Stockholm: Science Policy Institute;Ket&itz, H
(2003), "Innovation in Innovation: The Triple Helof University-Industry-Government Relations” Sd&&ience
Information, 42: 293-337

"8 As such, the Triple Helix is also a new institaéb configuration to promote innovation. Insteadseparate
institutional spheres or bilateral relations, teltionship between university, industry, and gowgnt has ex-
panded into a triadic relationship with convergingtitutional spheres, for the purpose of stimalgtknowledge-
based developments. Etzkowirtz (2002) argues thepuntries where the interface is well underwhg,ttiple
helix is recognised as an empirical phenomenontkerJS it mainly occurs bottom-up through therattions of
individuals and organisations from different ingiibnal spheres, and in Europe it mainly occursdopn, en-
couraged by policy measures.
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Source: Etzkowitz (200

The complexity of innovation processes necessithis institutional setups be organised so
that they that support linkages and interactioriséen the various relevant actors. At Euro-
pean level, it is generally recognised that Euragegher education systems have a huge po-
tential for contributing to innovation, and thatestgthening collaboration between industry and
higher education is a basic requirement for innomatAccording to a recent Commission
document, one of the greatest current challengteeteealisation of this potential concerns
‘traditional thinking’: Higher education institutas have to accept that knowledge production is
no longer an isolated and monopolised activitygl many European universities still underes-
timate the potential benefits of sharing knowledggh the business community and society at
large. Also, industry has not yet developed sudfitiabsorption capacity to harness the poten-
tial of university-based researth.

To increase the contribution of higher educatiostesys to innovation implies that universities
share knowledge with society and reinforce theogiaé with all stakeholders. Partnerships
between universities and the business communitym farge corporations with their own
R&D departments to SMEs - can improve the sharinggearch results and enhance the im-
pact of university-based education and researaiegional innovation.

The following possibilities are particularly relextdor universities if they are to foster innova-
tion through educational activiti&S:

* Increasing education institutions' understandirgd) amareness of SMEs and their particular
business circumstances via more business cases,tgaehers from enterprises, and the in-
troduction of state-of-the-art theory on managenaick development in SMEs.

» Effective dialog with the business community orufetneeds for competences and skills of
graduates, for instance in the form of advisoryrisa

" European Commission (2006c), Communication froe@mmission to the Council and the European Rarlia
ment: “Delivering on the modernisation agenda foiversities: Education, Research and Innovatié2OM

(2006) 208 final, 10.5.2006.

% Inside Consulting and Copenhagen Economies (2008)yersiteter som regionale veekstmotorer". Copenh
gen, ReglLab, September .
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* Development of university units which are to faatle internships and project work in
SMEs in particular.

* Adjustment of educational programmes so as to alowncreasing use of internships and
enterprise-based project work

« Prioritisation of tailor-made continuing educatioifiers, for example through specialised
units which develop improved and adapted learniethods and design specific solutions
to enterprises.

Commitment by university management to businesntation as well as an integrated strategy
across research, education, and business collabgrate preconditions for effective partner-
ships between university and regional business aamtras. Results are few where business
collaboration is organised as independent actsvitiew to education and research, and where
the responsibility for implementing the businesatsgy is delegated to specific departments,
as is still the case in many universities.

There are examples of higher education instituttbas have taken initiatives to strengthen
public-private collaboration so as to repositioartiselves in regional innovation systems,
thereby enhancing their contribution to innovatiBramples are particularly seen in higher
professional education.

But attempts have also been made within traditionalersities through new collaborative
arrangements. The Stockholm School of EntreprehguSSESY, for instance, is recognised
as a leading academic facility in the area of iratimn and entrepreneurship. The school unites
the region's top academic institutions in medicteehnology, economics, and design, gather-
ing its innovative and entrepreneurial competenreker one roof in a joint education pro-
gramme. Since its beginning in 1998, the partnprehs grown ever stronger due to its solid
foundation of collective expertise, diversity, imtational standing, and a commitment to pro-
vide cross-disciplinary studies in applied entrepreship.

Other prominent examples are Georgia Tech in AdladSA, the research triangle in North
Carolina, USA, Tampere University of TechnologyFinland, and the University of Salford
near Manchester. All these universities have de@eslainique relations to the business com-
munity, and each university is seen as having hgreat influence on the relatively high
growth levels in their surrounding regiéh.

The previous EU COMETT programme for universitydstty partnership for training and
technology transfer can in many ways be seen aseauhner to some of the more recent ef-
forts to facilitate industry-university collaborai.

81 SSES was founded in July 1998 by the Royal Irtstiodi Technology (KTH), the Stockholm School of Bom-
ics (SSE) and Karolinska Institutet (KI) to furttdavelop a teaching syllabus to meet the demanstidénts and
companies. See: http://www.sses.se/.

8 |Inside Consulting and Copenhagen Economies (200@)yersiteter som regionale veekstmotorer", Copenh
gen, ReglLab September. According to this studyr@ad ech is estimated to have the best progranomieusi-
ness collaboration and regional economic developm@@ong universities in the US. The University afférd is
known to be very business-oriented. It is brandetEaterprise University’ and as such has undertadignificant
organisation changes in order to enhance the wsify&r contribution to regional competitivenessnipere Uni-
versity is also a pioneer when it comes to coopmrdietween universities and business. Since itsdation in
1965, it has been strong strongly committed torimss applied science.
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» Is there a need for further policy initiatives toceurage new forms of cooperation between
universities and higher education institutions &eg business sectors?

» Is there a need to collect more evidence and krayel®f the perceived value added before
introducing comprehensive changes?

5. Education for Innovation

Knowledge and competences for innovation dependtacontext and the kind of innova-
tion at stake, and the contribution of education drraining to innovation may be increased
if education institutions continuously adapt to trepecific regional and local innovation
practices. It may be fruitful to increase the empdia on “soft innovation skills” in pro-
grammes and practices, and to utilise experienaesf entrepreneurship education.

If education and training systems are to increlse tontribution to innovation, are there any
specific skills and competences that they shouthtess?

Knowledge and competences for innovation depends on context and forms of innovation

Competences associated with innovation and withdoginovative are ill-defined and may be
highly contextual in nature. One conclusion, basedhe study of the role of skills in Korean
economic transition, is that technical and spesealiskills and competences need to be sup-
plemented with competences for creative and cliticgaking. A solid theoretical understand-
ing of the subject area in question is also founble a prerequisite for effective problem solv-
ing - creativity and problem solving takes placaiast a background of knowledff.

Analyses of innovation behaviours at the entergasel show that there is a vast array of dif-
ferent styles and approaches, which makes it diffio generalise about the skills and organ-
isational forms that are most conducive to innavalf Two very different but both highly ef-
fective approaches to innovation illustrate this.

» The “radical creativity” approach, mentioned earl@mphasises that "wherever creativity
goes — and by extension, wherever talent goesevation and economic growth are sure
to follow”.%> At the core of the ‘creative class’ identified Blprida are scientists, engi-
neers, architects, designers, educators, artistsicrans, and entertainers, “whose function
is to create new ideas, new technology, or newertinAlso included are the creative pro-
fessions of business and finance, law, health eacrelated fields, in which knowledge

83 OECD and World Bank (2000Korea and the knowledge economy. Making the Triansi& study from 2006
confirms these findings with regard to the rolenfl requirements to skilled workers in enterprisgelol innova-
tion (Shapiro 20064, “The Innovative Skilled WorkeEopenhagen: Danish Ministry of Education

8 Tether, Bruce, Andrea Mina, Davide Consoli and MinGagliardi (2005), “A Literature Review on Skiland
Innovation. How Does Successful Innovation Impactte Demand for Skills and How Do Skills Drive tiva-
tion?”, A CRIC Report for The Department of Trade and InduESRC Centre for Research on Innovation and
Competition, pp. 87 ff.

% Florida (2004)The rise of the creative class: and how it's transfing work, leisure, community and everyday

life. . Perseus Books Group.
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workers engage in complex problem solving that lve® a great deal of independent
judgement”.

« The ‘technology fusion’ or ‘convergence’ approaslaivery different but equally recent
view on innovation based on incremental accumutatmd is largely the province of
highly co-ordinated innovation processes led byigfdapanese, Korean, and US) fififis.
Technological fusion blends incremental techniogdiovements from several previously
separate fields of technology to create produasrévolutionise market$”. Past examples
of areas of technological fusion are optoelectr®aiicd mechatronics. New forms of fusion,
or convergence, are now being found in the futdil@rema which unites film, computing,
and computer games.

These approaches to innovation have different iwapbns for the types and mixes of know-
ledge and competences that are seen to be condadiveovation. Technology fusion empha-
ses cross-domain knowledge and intelligence-gathenm a basis of deep and specialised do-
main knowledge. Here, it is important is to intgrknowledge - technical and scientific
knowledge in particular - across disciplines. ExBaf such an approach to education and
training can be found in post-grad programmes effdyy Stanford University to address the
human capital needs in new growth sectors. In ashtthe radical creativity approach implies
that competences such as creative thinking anccitegsafor advanced problem solving are
essential for innovation, and that a range of dffié domains of knowledge — both technical
and non-technical — can be the basis for creatauity problem solving to foster innovation.
Such programmes are for example offered by New Yhbriversity to address the needs for
new types of skills for the creative industriesthbfor entrepreneurs and employees.

Parallel to this, there is evidence that approath@sovation vary from sector to sector, with
direct implications for the types and mixes of kiedge and competences that are likely to be
conducive to innovation. A study by Cathy Stas¥9() carried out on the notion of service
skills across different sectors of economic agtipitovides valuable insights in the contextual
nature of skills. Other studies have found that:

* When asked to identify their main “innovation ot&ion”, manufacturers tend to point to
new products and new production processes, whiterdew point to organisational
changes. Amongst service firms, most point to aggional changes as their main “inno-
vation orientation”, and fewer to new products anoduction processes.

* Interms of their perceived ‘strengths at innovatiservices with an organisational orienta-
tion to innovation placed greater emphasis on kilks ®f their workforces and their col-
laboration practices within and beyond the suppbirc than manufacturers. Manufacturers
placed more emphasis on R&D / technical advancégesduction efficiency as their
strengths at innovatiof.

These findings underline that services tend to emsigk the ‘soft-side’ of innovation, in which
people and practices are brought to the forefrodtv@here competences such as communica-

8 Kodama (1992), "Technology Fusion and the New R&H¥rvard Business Revieduly.

8 Tether, B. S. (2005), ‘Do Services Innovate (Digeity)?: Insights from the European Innobarometewvéy’,
Industry and Innovation, 12.2, pp. 153-184.
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tion, teamwork, and problem solving, are more intgratrthan ‘technology’, particularly in the
form of technically-advanced hardware. Moreovenpwation in services tends to be more con-
tinual than ad-hoc, and continuous learning angiatian seems to be central. However, as
the distinction between industry and service ssedecomes more blurred, so do previous de-
marcation lines between different skills sets. Refto meet these converging demands are
seen across many education systems in the cumcoffer, but also more broadly speaking for
example in new areas such as music industry afid I1C

Nevertheless different types of knowledge and cdemmes are still central to different types of
innovation and for innovation in different contex®ather than to increase the supply of certain
competences that are seen to stimulate innovatigardless of the context, the challenge for
education and training institutions is to adapi®innovation practices that are predominant in
the specific regional or local context and to steteiinnovation by supplying competences and
knowledge that are required at the forefront oséhpractices.

Engaging with stakeholders can provide an outsidadw of practices within the specific en-
vironments conducive to innovation, and can theteddp institutions to adapt to the surround-
ing context. Collaboration with stakeholders cko @ssist in anticipating coming trends and
needs for competences by for example obtaining ledye of the predominant and upcoming
innovation practices and activities in the givettisg. Research has shown that (higher) educa-
tion institutions can become important vehicles dnders for regional growth and develop-
ment through systematic stakeholder involvenfféfihus, a feedback loop is created between
the supply and demand for competences.

* Isthere a need to generate and make available kooe/ledge to education and training
institutions about the innovation practices of beal and regional market they supply?

* Could more be done to encourage a rapid adaptadioeducation and training to the spe-
cific regional and local innovation practices?

e Should more be done to encourage systematic stilezhovolvement and continuous co-
operation and dialogue processes between educatstitutions and their stakeholders?

Emphasising “soft innovation skills” and utilising experiences from entrepreneurship education

Even if innovation practices differ from contextdontext, there is a case to be made for in-
creasing the general emphasis in education amdrtgaprogrammes on “soft innovation skills”
such as creative capacities, problem solving, comeation, and teamworking. Such compe-
tences are increasingly required not only in waglife, but also in active and critical citizens
and consumers. Furthermore, shifts in employmeitih, service accounting for an increasing
proportion of employment growth, could argue fat@nger focus on development of soft
skills through education and training measufes.

In increasing the general emphasis on “soft innowmakills” in education and training, deci-
sion makers and practitioners in education anditrgiinstitutions may look to experiences
from entrepreneurship education as a source oiratgm. Stimulating entrepreneurship and

% Inside Consulting and Copenhagen Economics (2008)yersiteter som regionale vaekstmotorer”, Cogenh
gen, ReglLab September.

% Danish Technological Institute (2007), “Restruitigrin Europe — Anticipation of Negative Labour Mer
Effects”, Study carried out for the European Consiois, DG Employment and Social Affairs.
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strengthening entrepreneurship education has bpaoréised activity within the framework
of the Lisbon Strategy’ and entrepreneurship has in this connection beéned! broadly as;

“(...) an individual’s ability to turn ideas into aonb. It includes creativity, innovation
and risk taking, as well as the ability to plan am@hage projects in order to achieve ob-
jectives. This supports everyone in day-to-daydiftdfome and in society, makes em-
ployees more aware of the context of their work laetder able to seize opportunities,
and provides a foundation for entrepreneurs estaibl a social or commercial activ-

ity”. 92

A number of activities have been launched acros<€th in recent years in support of en-
trepreneurship educatidiWhile most of these activities aim specificallyséimulating the
willingness of young people to establish their awmterprises, some activities and initia-
tives include a specific focus on one or more “safbvation skills”. Some of the more
interesting examples are Young Foresight (UBihnalbixen(Sweden), and Young Enter-
prise (Denmark)..

* Should governments and education sector institatinarease their emphasis on the
role of “soft innovation skills” (creative capac#s, problem solving, communication,
team-working) in a broad range of education andrtirag programmes?

« Given that the innovation discourse is relativedywto educational policy, is there a
need to systematically collect evidence about xXipeences with the teaching and
training of “soft innovation skills™?

e Should an attempt be made to collect relevant ecelérom entrepreneurship educa-
tion programmes and initiatives in this respect?

Teaching and learning that stimulate and underpin t he capacity for innovation

There is broad agreement that the innovation cgpatan individual is based on a number of
skills, attributes, and values, but also on thewigational context within which these skills
come into play. These include high performancel¢enveterms of: planning, organising, and
communicating - both face to face and through dege of ICT; working independently as

well as in teams - both as leader and as partndr,generating new ideas using lateral thinking
based on a deep knowledge of a subject or fieldqfiry (Rychen, S. & Salganik, L. H. 2003).
Such abilities and qualities are underpinned bggal attributes reflecting such values as loy-
alty, commitment to both task and others, well-geintegrity, and enthusiastf.

Research literature on innovation in education yoids that novel pedagogical approaches are
central because innovation capability requiresnieia to be actively involved in processes of

*IEuropean Commission (2006a), Communication fromGbmmission, “Implementing the Community Lisbon
Programme: Fostering entrepreneurial mindsets gira@ducation and learning”, COM(2006) 33 final, 213006
92European Commission (2005c), Commission proposad flRecommendation of the European Parliament and
of the Council on Key Competences for Lifelong Lréag”, COM (2005)548 final2005/0221(COD).
93European Commission (2006a), Communication frombmmission, “Implementing the Community Lisbon
Programme: Fostering entrepreneurial mindsets tir@ducation and learning”, COM (2006) 33 final,213006.

% Cumming and Owen (2001Reforming Schools through Innovative Teach®anberra: Australian College of
Education and the Enterprise and Career Educationdation.
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reflection and interpretatiof. This is supported by empirical findings througti@e research

in actual classrooms and authentic learning cosfésthe terminology “active learning” im-
plies learning practices "that involve studentdamg things and thinking about the things they
are doing®”.

This poses significant challenges to ‘traditiona¢ws of education since it assumes:

e That there can be no clear distinctions betwearkithg, learning, problem solving, and
remembering. All of these are interactively engaigeithe construction of understanding
(making sense) — i.e. learnify.

« All learning is situated. This places a strong emph@ashow learning situations are con-
structed and the quality pfoblem spacems any activity.

* That knowledge cannot be ‘transmitted’ from theckes to the students, e.g. by direct in-
struction. This calls for novel teaching approacivesre the teacher takes on the role as
organiser, facilitator, counsellor, and supervisd@nd in learning processes.

With rapid social change, increased demands fdranigrder reasoning and creative problem
solving to deal with increasingly novel and compd&ations, and abilities to adapt and mod-
ify knowledge for transfer to other contexts artdations, all become preconditions to em-
ployability. Thus, direct instruction as the kewatning space becomes less valid.

Thus, education for innovation requires learning taaching approaches and strategies based
on the belief that students gain knowledge throexyiioration and active learning. Hands-on
tasks and materials are used extensively, andr#ides encouraged to think and explain their
reasoning as an important component of the leanmiogess. Education is centered on themes
and concepts and the connections between theney thiédn on isolated pieces of information
and facts. Teachers also rely heavily on open-endedtions and promote extensive dialogue
among students. Self-assessment, supported byetsatlecomes part of the learning process
so that students play a larger role in judgingrtbein progress.

In classroom settings, the effective learning pssaan be simulated by problem-based learn-
ing situations. The student is presented with &ipeonstruction of the world, for example
using a textual description, and the dynamics efwbrld is shown to lead to a contradiction or

% This is especially highlighted by social constivists. The social constructivist view of learniagserts that
students construct their own individual knowledgeteey involve themselves in processes of inteimqyetnd
understanding their learning experience. Learrahkgs place as a result of this cognitive procesamtjconcep-
tual restructuring (e.g. Nuthall; 1997). There amr@umber of interrelated components in constrigttiearning.
Singer et al. identify four elements: active comstion; situated cognition; community of learneatiscourse
(Singer et al. 2000).

96 For a review of the literature see Smith (2003arning, teaching and Innovation. A review aétature on
facilitating innovation in students, schools anacteer education with particular emphasis on mattiemacience
and technology”, Faculty of Education and Socialrydhe University of Sydney.

" Bonwell, C, & Eison, J. (1991), “Active learninGreating excitement in the classroom”ASHE-ERIC Higher
Education Report No., Washington, DC: George Washington University2 p.

% See e.g. Tuomi, | (2004), “The Future of the @an Knowledge Society”, JRC-IPTS, IPTS Workingd?ap
11 August.

% Shapiro (2006a), “The innovative skilled workeEopenhagen: Danish Ministry of Education. MillRiel
(2007), “Scenario guidelines Learning Spaces 20R0"|PTS- Sevilla
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a problem that needs to be solved. Students maycal@borate in solving the problem, for
example by taking different roles and presentirffetént interpretations of the situatio?.

Effective collaborative learning

The content of any learning task is recognised @sial factor in effective learning? It is

the nature of the problem in the task that willedetine not only the type of potential learning
achievement, but even more so the potential foistea from one context to another. The term
‘authentic’ is often used to denote that the tassituated in and of relevance to daily life ex-
perience. Authenticity is achieved by a task timafages the student in the thinking and com-
munication with others about a particular subjec theme combined with reflection about the
task and the outcomes of the task. Research damiein the 70s in Germany on adult learning
found that the authenticity of learning tasks mayelien more essential for lower socio-
economic status students, and particularly forr theademic achievement in subject-based lit-

eracy’%

Furthermore, théearning task should engage the learner in the oeygtal concepts of the
subject or field, not least to spur motivation. Hrgument here is that deep engagement with
selected concepts and principles, taking time ttetstand the structure of the subject and be
immersed in its discourse, is more central to éffedearning than coverage, or ‘getting
through’, the total content of a subject: less enhactually fosters higher learning achieve-
ment. This has implications for curriculum and allis development, and challenges tradi-
tional ways of thinking about the content of sylJdbachers’ work, student work load, and
assessment.

According to Wenger, learning is not only socialt Is also a process of transformation of
the role and participation of the learner withiocanmunity of practice, gradually moving
from being a novice to an expert within a subjec éield of professional practice. Brans-
ford, Brown and Cocking (1999) describe expertriess as:

* noticing features and meaningful patterns

e acquiring a deep understanding of the subject miatie manner that is organised
» perceiving knowledge as contextual and conditiométs application

* being able to retrieve important aspects of theovdedge with little effort and

« being flexible in their approaches to new situaiti

‘Expertness’ is progressively learned as each &gdvacomes increasingly proficient in the
characteristics described above. Despite currertoric about project and collaborative learn-
ing, group work does not necessarily result inctie learning, particularly for low achievers
(Technological Institute 2005). More importanthe tmanner in which the students work to-

1% Tyomi, | (2005), "The Future of Learning in the édedge Society: Disruptive Changes for Europe @32,
Background paper prepared for DG JRC/IPTS and DG,BEX October 2005

101 E.g. llleris, Knud, ed., (2004)gering i ArbejdslivetRoskilde Universitetsforlag; Negt, O. (1975),
Sociologisk fantasi og eksemplarisk indlzeriRgskilde Universitetscenter. Wenger Etienne (1988mmunities
of practice- Learning, meaning, and identiBambridge University Press.

192 Negt, Oscar (197550ciologisk fantasi og eksemplarisk indleeriRgskilde Universitetscenter.

193 Bransford, Brown and Cocking (1999), “How peoparh: Mind, brain, experience, and school”, Wasiting
National Academy.
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gether and the type of thinking and talking thaidsurring.

Processing and debriefing, as employed in projased teams, is a central element in the en-
gagement of learners in learning tasks and in sleeofi language. This provides opportunities
for learners to talk about the task, the mannevhith they engaged with the task, and the re-
sults or outcomes of their work, and is centraktitective learning. Such a process provides a
window for the teacher to grasp the learner’s ustdading of ideas and concepts embedded in
the task and the accuracy of the learner’s consbruof knowledge. Furthermore, it fosters the
verbalising of ideas between the learners and letlee learners and the teacher. It is also an
opportunity for learners to demonstrate their us@erding of the meta-cognitive skiff§.

In order for the type of collaborative learning asatial processes outlined above to be imple-
mented successfully, learners must be preparebide &y certain rules and princips.

These include those that are well recognised idiestuunderpinning collaborative learning,
such as consideration for and co-operation witlersthbeing prepared to listen to one another
and provide opportunities for others to talk andipigate, being willing to compromise and
accept other points of view and ideas, and beitighgito work as a team sharing elements of
the task and responsibilities.

Findings from newer research on learning sudiesteffective learning is based on a deep
understanding of and engagement with core conegytprinciples of the subject in order to
achieve higher order learning and generic skilts @apabilities associated with innovatidh.

» Is there a need for education institutions and adioo practitioners to consider changes in
predominant existing approaches to teaching andnieg?

* Are their particular policy measures to be consetewithin the different educational sec-
tors, given the variety in life trajectories in agiwen group of learners?

From imparting knowledge to transferable competence s

Novel understandings of teaching and learningstithte a general shift in curricula thinking to
a focus on competences or learning outcomes rtharon input. With the concept of learning
outcomes, the notion of competences has evolvatthode soft innovation skills such as prob-
lem solving, creative capacities, communicatiord ssamworking. Policy measures at Euro-
pean level reinforce these developments througbexXample the development of a European
Qualifications Framework and the development of wamm European principles for validation
of non-formal and informal learning. At Member $tégvel, there is also substantial activity in

194 ave, J. (1991)Situated Learning: Legitimate Peripheral Particifmt (Learning in Doing: Social, Cognitive
& Computational PerspectivesEambridge University Pres$uomi, llkka (2004), “Economic Productivity in the
Knowledge Society: A Critical Review of Productivitheory and the Impacts of ICTFjrst Monday volume 9,
number 7 (July).

195 Nuthall, G (1997), "Understanding student thinkamgd learning in the classroom”, In B. BriddleGood & .
Goodson (eds), International Handbook of TeachedsTe&aching. volume 2. Amsterdam: Kluwer, 681-768
llleris, K, ed., (2004)l_gering i ArbejdslivetRoskilde Universitetsforlag.

1% smith (2003), “Learning, teaching and Innovatidrreview of literature on facilitating innovation students,
schools and teacher education with particular esiplen mathematics, science and technology”, FacfilEdu-
cation and Social Work, The University of Sydney.
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the reform of initial education curricula, reflaagi a shift from imparting knowledge to devel-
oping transferable competencés.

This shift has also brought about an ongoing debatehat competences each young person
should develop and possess. At European leveEuiepean Parliament and the Council in
December 2006 adopted a recommendation on a frarkef&ey competences for lifelong
learning, based on a Commission proposal from Ndéer8005. The framework sets out the
following eight key competences that young peoplautd have developed to an appropriate
level by the end of compulsory education and tregni

. Communication in the mother tongue;

. Communication in foreign languages;

. Mathematical competence and basic competenaasance and technology;
. Digital competence;

. Learning to learn;

. Interpersonal, intercultural, social, and cietempetences;

. Entrepreneurship;

. Cultural expression.

O~NOUTh WN P

Competences are defined as a combination of kn@&leskills, and attitudes, appropriate to
the context. Many of the competences overlap aralotk: aspects essential to one domain
will support competences in another. Competendkarfundamental basic skills of language,
literacy, numeracy, and ICT, is an essential fotiodéor learning, and learning to learn sup-
ports all learning activities. There are a numlbdidéhemes that are applied throughout the
Framework: critical thinking, creativity, initiatestaking, problem solving, risk assessment,
decision taking, and managing feelings construlgtj\agdl play a role in all eight key compe-
tences. These correspond greatly to the earlietiamsd 'soft innovation skills'. Moreover,
digital competence includes creative innovatiofiskiie. an understanding of how ICT can
support creativity and innovation, and entrepresieiprrefers to an individual's ability to turn
ideas into action and as such it also includedigigaand innovation.

* Is there a need to further develop the understapdinconsequences for curriculum design
if experimental, problem-based learning principées to be followed and if the focus on
transferable competences is to be maintained artgthened?

Taking into account the heterogeneous characteristi cs of learner groups

As previously discussed, the individual's innovattapacity is based on high performance
levels in terms of planning, organising, and comitatmg, and learning approaches that
stimulate these are based on students' activevien@nt in processes of reflection and inter-
pretation. Furthermore, the application of suchrige approaches supports the more widely
held view that ‘learning to learn’ is one of the shoentral competences for young people to
develop if they are to be equipped for adult Ifaimodern knowledge society.

This being said, it is it should not be neglectedt such a notion of learning puts great de-
mands on students in terms of being effective regltrators, independent, and self-

197 European Commission (2005c), “Proposal for a Reuendation of the European Parliament and of thenCou
cil on key competences for lifelong learning”, CGRO05) 548 final. 10.11.2005.
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disciplined, and that students' abilities to susfiély cope with such an environment in that
sense may be socially biased.

Studies have shown that if the student does nagrstehd with clarity the procedures that
successful engagement in the tasks require, dedahers’ expectations are unclear, the cog-
nitive load®® on the student increases, with the possibilitios$ of attention and focus. This
is equally the case when it comes to the ambigfitpsks. The more ambiguity in the task
defined the greater the cognitive load, which nmesult in a less efficient learning process. In
other words, demands on students’ cognitive capaei easily be too high for certain learner
groups, and thus there is a risk that some studéhtgll behind if such factors not be taken
explicitly into account.

Efficient learning in this paradigm is dependenttlos self-perception and self-efficacy of the
learner. This is determined in part by previousre®y success and the number of learning
activities and contexts in which the learner fegsfident in being successful. This seems to
impact both motivation and achieveméfit.

Hence, this approach contains the risks of exclythiose students who cannot fully live up
the implied requirements and prerequisites.

For example, a major study on drop-out rates ireugpcondary education found that students
with low self-esteem and self-perceived efficacy lass likely to be effective self-regulators
and more likely to demonstrate self-handicappingj@ridance strategié¥’ These findings

are central to the role of the teacher and to timtemt of the tasks, but are also central in terms
of creating opportunities for low achievers to dogskills perceived to be essential to innova-
tion.

Policy measures taken to create more open leamitegpme-based systems need to face these
challenges in order to design efficient and eqlet@oucation systems for increasingly diverse
student populations who are expected to posseesation skills as a precondition to em-
ployability and active civic participation.

Questions on efficient learning practices and liegrfor innovation are complex. To guide
evidence-based policy making, Europe needs toviiags to begin to analyse and develop indi-
cators on the impact and value of different typlesrmvel or existing - learning practices, also
taking into account the heterogeneous charactieaafier groups and the multitude of factors
that affect learning processes and outcomes.

Does a wider application of novel approaches tmlag threaten to increase marginalisation of
groups of learners with low self-esteem, low se@lfgeived efficacy, and a low capacity for
self-regulation? If yes, what could and should bealto counter this threat?

108 cognitive load may be defined as the total ofdifferent and conflicting demands placed on a sitidetten-
tion and involvement in any learning activity.

199 walker & Debus (2002), ‘Educational Psychology: Adees in learning, cognition and motivatioBiange:

Transformations in Educatio® (1), 1-25. Shapiro H. (2006a). “The innovatkdled worker” . Copenhagen:
Danish Ministry of Education.

110 shapiro et al. (2006b), "God Praksis for fastletsd | Erhvervsudannelserne”. Undervisningsminstepub-
likationsserie Copenhagen.
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The potential role of information and communication technologies in effective learning

Do information and communication technologies oppmew possibilities for effective learn-
ing that may lead to stronger innovative capacdi®@®ng pupils and students, and what is the
evidence so far? Information technologies can aKeowledge creation and learning processes
in a number of different ways?! For a start, the mere capacity to gather andeiafdrmation

was transformed by the widening use of informataod communication technologies (ICTs).

Second, ICT reduces the need for physical proximityany cognitive activities (e.g. distance
learning, distance experimentation). Access fradistance not only to writing but also to other
modes of expression of knowledge (especially gestand words) can potentially revolutionise
the creation of new learning environments.. Iti®tthat many activities cannot be coordinated
by virtual means alone. The emulation and spontyagenerated through physical presence
and social groupings remain crucial in many corstexihd physical presence can enable other
forms of sensory perception than those mediatexigtr electronic interaction. However, the
influence of distance is waning now that the te¢bgical capacity is available and improved
interface design makes virtual communication mdmguitous for purposes of knowledge-
sharing, remote access and teamwork, and orgarasihgoordinating tasks over wide areas.

Third, ICT enhances possibilities for creativeemaction, not only among scholars and scien-
tists, but for example among product designerspleans, and end customers, and among stu-
dents and teachers in real or virtual classrootingst For instance, the creation of virtual ob-
jects that can be modified ad infinitum and areéansy accessible to one and all, can facilitate
collective work and learning and dramatically irase the speed of prototyping. Problem-based
learning in the classroom can thus be enhancedtmputer supported immersive environ-
ments where the learner can effectively learn-hyeeirencing and look for solutions to prob-
lems by collaborating with others and/or by appydtifferent approaches to a problem. Previ-
ous framework programmes - telematics for educaimhthe Virtual University - contain nu-
merous innovative examples of the application &f f@r different learning contexts, many of
which are so promising that they could be scaldd valatively little investment and most
likely result in major innovations in learning eroimiments. New skills such as collaboration
strategies can also be learned via computer gadmsputer-based simulations are already
used extensively in organisational settings, fetance, in design, facilitating “what-if” analy-
ses. As simulation tools become complex and legsresive, they can be used in learning set-
tings ranging from real-life problem solving torpary educatiorn*?

Fourth, the ways in which information technologaéfect knowledge creation can be combined
in the development of large-scale decentralisetesysfor data gathering and calculation and
the sharing of findings. Such systems characteeisearch currently underway in the fields of
astronomy and oceanography, and would also se@ffietorich opportunities in the context of
learning processes. Finally, ICT provides poweofuportunities for collective actions — i.e. the
sharing of “rich” messages among a very large nurabpeople — allowing for the creation

and expansion of virtual communities, a possibityich may also offer pedagogic potentials.

1 OECD (2004), “Innovation in the knowledge economyplications for education and training”. Parig, p5-
56.

112 Eyropean Commission (2005B)The future of ICT and learning in the knowledgeiste. Report on Joint
DG JRC — DG EAC Workshop held in Seville, 20-21 dbetr 2005.
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Unfortunately, there is evidence suggesting thatation systems have so far been slow to
respond to the opportunities and challenges offeyedew technologies. Judging from the
English experience, conventional “improvement” tgigges have limited potential, especially if
the aim is to transform the ways in which studéhitsk and to create not just “higher”, but
“different” outcomes. Most schools are worryingigngar in their structures and methods to
those created in the industrial revolutigf.

New technologies do not alone bring about transétion. A more promising resource for in-
novators and source of inspiration may be the nedes of operation in the most impressive
of today’s workplaces. A recent analysis definedséon of ICT-enabled “learning
spaces”(IPTS 2007- forthcoming). The vision of fleag spaces” is an attempt at defining a
learning setting which takes into account not dhlyexisting knowledge on effective learning
practices but also the existing and future possésloffered by ICT. “Learning spaces” are
characterised by among other things the following:

« Learning spaces are connecting and social spaces [Barning is a social process, it
needs to bring different actors together to sheaening experiences. Learning spaces are
both physical and virtual spaces.

« Learning spaces are personal digital spaces: Hearger should have a personal, digital
learning space where all learning material is agibés anywhere, anytime, anyway (multi-
ple devices and media). This personal space wadlo ghe learner to navigate the learn-
ing process in a non-linear manner.

e Learning spaces are pleasant and emotional sg&Escould make learning content more
attractive (media-rich virtual environments) andrieng more emotional (by connecting
people), and transform the learning process imgleasant and emotional experience. Many
existing learning settings do not invite peopldetrn.

« Learning spaces are creative/flexible spaces: lieguspaces should be creative spaces,
rather than focusing exclusively on reproducingwieclge. Learning spaces would also
need to be flexible in combining different learnmgdes and learning styles, depending on
the learning object, the learner, the teacher tb@@dnvironment.

« Learning spaces are open spaces with room forctefte Future learning spaces would
need to be open and module-based, enabling pemplad-in again whenever they can.
Future learning should enable reflection. It shayilee people the chance to develop the
necessary cognitive and affective capabilitiedtokt and reflect upon their own lives and
upon living in the modern world.

« Learning spaces as knowledge management systemstihg spaces could become infor-
mal platforms for organisational knowledge managamniehis could also involve people
more closely in human resource management asps helput the right person in the right
place at the right tim&-*

« Should more be done to facilitate the integratiéhGY in learning practices and educa-
tional programmes so as to strengthen approachesffective learning and the develop-
ment of “soft” innovation skills?

113 Hargreaves, D. (2004), Policy for Educational Inaion in the Knowledge-driven Economy”, working pap
for the OECD projecinnovation in the knowledge economy. Implicatiamrsetiucation and training

114 See Learning Spaces 2020- In press Technologisttute in collaboration with Dr Riel Miller fonktitute for
Prosspective studies
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« What types of measures are needed so that polikgnmand practitioners can draw more
results from the framework programme on ICT appices?

Even with a wider use of ICT, teachers are stilitca to effective teaching and learning.

The role of teachers and learning communities among teachers

A number of available case studies on innovatiaetces - particularly from Australia - em-
phasise the role of teachers as those providimg @zlue in learning situations.

As mentioned, novel learning theories emphasisedieeof the teacher more as a planner and
organiser of learning tasks, processes, and cantesdffolding learning to facilitate the
learner's gradual self-management of and respdihsiloir learning, rather than the more tradi-
tional role of teacher as both transmitter and rodlet. This implies teaching practices that are
very different to those being currently used by yn@achers across educational sectors.

A study by Cumming and Owé&R on innovative teaching concludes that quality g is a
highly complex, demanding, and interactive procBssed on case studies, they find that
highly innovative educatol¥ exhibit personal attributes such as creativity dechonstrate
advanced skills in a number of areas with a vgstrteire of teaching strategies including ap-
plied learning, enabling students to make ‘conedti between key learning areas and engag-
ing any student at a particular stage in his/hllectual or social development.

More significantly, however, is the extent to whitiese teachers are able to facilitate innova-
tion and change, especially through the focusindigarate energies and the development of
teamwork for whole-school and other projects. Besiskills and knowledge, these teachers
display values described as synonymous with beingeaprofessional. These include a total
commitment to those they teach, a willingness trelheir knowledge, skills and strategies
with others, and an insatiable desire to improesr tbwn practice and ‘reinvent’ themselves in
response to new demands, challenges, and oppatunit

A case study by Mitchéft” moreover shows that innovation in education aaihimg can oc-

cur without teachers being trained as innovatomstiition for change, leadership supporting
change, and the creation of incentives to experingeem to be key factors as well, in addition
to - most importantly - teachers' thorough knowked§the discipline(s) they teach.

The implication for policy making is that “creatiyiprogrammes” for teachers are insufficient
in themselves. The study also confirms the rod larning communities among teachers can
play as a tool for innovation in learning practickesarning communities enable the sharing of
ideas, successes, and failures.

15 Cunning, J & Owen, C (2001), “Reforming Schooletigh Innovative Teaching”. Canberra: Australian-Co
lege of Education and the Enterprise and Careecd&iun Foundation

118 The teachers involved are described as doingendinary things in creative ways while managingusetain
their level of innovativeness.

17 Mitchell, J; Clayton, B; Hedberg, J; Paine, N.@3)) Emerging Futures — Innovation in Teaching and Learn
ing in VET Australian National Training Authority,.
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Moreover, attention should also be directed tow&sysstakeholders from business, commu-
nity organisations, education systems, and tedchi@ing institutions, as resources that can
support innovative teaching and support the estalpient of learning communities. Findings
from the OECD/CERI projectutures of Schoolingseem to confirm this.

In many educational fields we currently see a égiegl towards curriculum crowding as a re-
sponse to cover new and emerging topics as thdyeevbhe principles of constructivism indi-
cate that such an approach is likely to fail. H@am systems on one hand be responsive to new
developments and on the other hand develop suftiaisights in a given discipline and its

tools and methods, given the dynamics in knowlemtgation? This is one of the topics that
needs to be addressed in future educational résearc

» Is there a need for education programmes to incluflcus on “soft innovation skills” and
learning practices that facilitate innovation asarizontal priority, rather than thinking of
innovation as yet another subject in an alreadywated curriculum?

» Is there a need for further understanding the icgdions for requirements to teachers’
qualifications of novel effective learning approasi

6. A culture of creativity and innovation in educat ion and training

Do predominant organisational cultures and predonaint thinking concerning success crite-
ria of education and training systems stand in thay of the systems’ ability to foster innova-
tion? If education and training is to lead to strger capacities for innovation among stu-
dents and pupils, the systems themselves needdornbe more innovative and development-
oriented. A sustained effort to manage such changeequired if it is to be successful.

How can approaches to and practices of learnirdgbeloped so as to increase the contribution
of education and training systems to innovation?

The need for innovative and development-oriented sy  stems of education and training

The successful application of learning for innoeatand the procurement of novel learning
outcomes that support the individual’s innovatiapabilities are dependent on various factors.
One of them concerns the systemic level, i.e. édhutaystems and institutions. Learning for
innovation in education is situated in a wider eahof structures, norms, and policies. New
praxis requirements are more likely to be succés#isttoey are in accordance with predominant
thinking at the level of education systems andtutsbns, or if they are reflected in systemi-
cally planned pilots that are closely monitored amdluated so as to generate learning and evi-
dence for wider implementation.. Questions in tmenection are

* whether predominant thinking and predominant swgcateria for education systems are
today sufficiently oriented towards learning andi@ting for innovation;

» whether predominant thinking and system succetsiarare sufficiently supportive of the
development of a culture of creativity, and;
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« whether national education systems are sufficiegelgred to use European education and
training programmes in a more structural way aseama for creating large scale pilots
which can be the basis for evidence-based systemré!®

Transformation of professional and institutionatme in education will not occur spontane-
ously: it must be engineered by imaginative andageous policy makers. Just as govern-
ments and policy makers can support the precomditior a creative environment for business
and organisations, so can they facilitate developsi@ education and training systems to this
end.

Yet a pure top-down approach is unlikely to wor&r Education and training systems to de-
velop, governments and education policy makers te@dovide the necessary framework
conditions and crucial impetus in the form of okijggs, motivations, and incentives, and at the
same time they need to involve and engage educatamtitioners actively in development
processes and to make use of their knowledge autigal experiences.

The education community in general and schoolsamtiqular need to acquire a certain mindset
that allows them to be innovators. This requiresitho build, identify, and mobilise intellec-
tual capital - knowledge and understanding of whartks, drawn from throughout the educa-
tional community. The key is teveragesuch knowledge to ensure that it is applied to
change™'® The introduction of ICT in schools provides a gdiagbtration of how the availabil-
ity of new methods and tools has only a rathertéchieffect on teaching and learning unless
this is also accompanied by organisational capittie form of a deeper understanding of the
transformational implications of these tools.

By working as communities, schools and educatigtitirtions can move beyond individual
“tinkering” by teachers and trainers (using trintlaerror in their methods) and yet not rely on
top-down directives®®

* This requires both education institutions and teesko become more accustomed to de-
veloping and transferring their ideas and knowledge

» It also requires a mindset that has been missorg &ducation systems - an ability to take
risks and to “fail intelligently”. To a great extethis element of experimental innovation
appears to be lacking at present, not just bedadseduals do not understand how to use
educational experimentation in a systemic way ia&ans to build evidence to feed into
policy: Political demands for success create stfmegsures not to fail, and increasingly
create stigma for doing <6

118 See Maastrict study- chapter 2006 for a widecuiision of the use of The leonardo programmey&ies
innovation

119 Hargreaves, D. (2004), “Policy for Educational Imation in the Knowledge-driven Economy”, workingoea
for the OECD project Innovation in the knowledge econoimplications for education and
training.

120 ct, also European Commission (2007), "Schooldlier21st century”, draft Consultation document,riiaky
2007.

121 Hargreaves, D. (2004), Policy for Educational wation in the Knowledge-driven Economy”, workingoea
for the OECD project Innovation in the knowledgemamy. Implications for education and training.
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Managing change processes in education and training systems

In this light, education and training systems aeetl with significant challenges in managing
change. Institutional and systemic inertia andgmidnism are likely to be obstacles.

However, if there is a pressure to change edutatnd training systems’ cultures and values
as a precondition to enhancing the systems' &silit better respond to the needs for innova-
tion capabilities within society at large, then kegights from change management literature
could be one of the sources to turn to. Key pararaen successful change management proc-
esses include:

1.

2.

Establishing a sense of urgency, convincing at [65% of relevant decision makers and
key actors that the status quo is more dangerausttte unknown.

Forming a powerful guiding coalition, i.e. assemgla group of key actors with shared
commitment and enough power to lead the changet.effo

Creating and communicating a vision for change. WWéhthe overall objective of the

change processes? If education and training peacéite to be reformed considerably so as
to enhance their ability to foster innovation, whet the precise elements of this objective?
If education and training systems are themselvé®tome more innovative and represent a
culture of creativity and innovation, how is thigiation precisely defined?

Empowering relevant groups to act upon the visarchange. This step includes encour-
aging risk taking and non-traditional ideas, atigg, and actions.

Planning for and creating short-term wins. The dest@ation of some sort of success
within a relatively short period of time is centtalmaintaining and building up momen-
tum.

Consolidating improvements and producing more chablge increased credibility from
early wins to change systems, structures, andipslimdermining the vision. Reinvigorate
the change process with new projects and changesage

Institutionalising new approaches. This involvescatating connections between new be-
haviours and systemic or organisational suct®&ss.

Education and training systems consist of multigyers and a variety of organisations and
institutions. A sustained transformation effortikely to be needed in diverse contexts and
with the involvement of a large number of differantors. Change management experience is
one of the sources to turn to. In policy makingufeas thinking and scenario methodologies
have been widely applied to create out-of-the-lmmking concerning challenges and uncer-
tainties ahead, particularly in technology policgkimg. The application of futures methods to
education policy is a relatively new phenomenonifiducing a culture of innovation and
change at all levels. Lessons from such initiatcees give important guidance to policy makers
as more experience and evidence is obtained.. ©the onore interesting large scale initiatives
in this respect is the OECD/CERI work Batures of SchoolingndFutures of Universities

also involving countries from the EU Community.

122 Kotter, John P. (1995), "Leading Change. Why $farmation Efforts Fail”Harvard Business Review
March-April. Downloadable at www.hbr.org.
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Is there a need to establish a clear vision foraadion and training systems’ role in inno-
vative societies? Do we have sufficient evidendertaulate such a vision?

Is there a need to introduce new types of methmdeetate more out-of-the-box thinking
concerning purposes and directions of educatioeédrms, and could foresights and sce-
nario building be a means to that end for Europpaticy making?

Is there a need to initiate strategic initiativeseancourage a wider culture of change in
education and training systems in support of iniove and if so who should be driving
such initiatives?
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