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Abstract

This research focuses on collaboration betweenehigiducation and industry in
connection to innovation and entrepreneurship meatCompetitiveness of firms,
regions and nations depends on their innovativenéBgher education fosters
innovation and entrepreneurship by producing kndgdethat sums to the existing
knowledge of industry. There is a gap in reseanmthcombining entrepreneurial
university research to the other mainstream theorldis research fills the gap by
linking it to innovation management theory. It fges on practical collaboration models
between higher education and industry and createsystemic model based on
innovation management theories.

In this research the regional context is Sataktegaon in Finland. It has a rich, diverse
industrial base and has experienced a structuealgehand has been able to sustain its
competitiveness. Satakunta University of ApplieteBces is used as a higher education
case study and case firms are from automation,d@I knowledge intensive business
service sectors. The research is a constructivatapiiee research where models are
created and tested. Experimentation gives insightfie developed models and their
application.

According to the research the systemic innovatianagement approach should be
used in fostering innovation between higher edoocatind industry. In this approach

strategy, partnerships, dynamic networks, knowledggation and combination, and

created knowledge intensive firms, are importante Tco-creation of innovations

requires new completing combinations of knowledgrowledge intensive business

firms started by students have an important rolat@raction as innovators and in the
transfer of knowledge. Actions based on a strateggate a sustainable basis for
fostering innovation. Collaboration can developoirpartnerships between actors.
Teachers and students are a central resource. deoingl students as equal actors
means that students can grow into partnership mdgher education. The research has
implications both for theory and practice. The tedamodels can be utilised in

management of interaction and creation of innowaticand entrepreneurship in

collaboration between higher education and firms.

KEYWORDS: Higher education, industry, interactiomovation, entrepreneurship.
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List of Abbreviations and Definitions of the Terms

Abbreviation or Term

Explanation

Absorptive Capacity Ability to recognise, acquire and use useful knalgke

BSC Balanced Scorecard, strategic planning and
management system

Collaboration The act of working together with other persons or
oganisations to innovate together

Closed Innovation Research, development and innovation related

activities are done in house without using external
ideas or ways to commercialise them

Controlled Acceleration

Concept of utilising study time to gain knowledge o
which the knowledge intensive entrepreneurship is
based on

Competence

Organisation’s ability to do something well

Core Competences

Competences that define an organisation’s fundaah
purpose

Disruptive Innovation

Innovation that improves a product or service irysva
that the market does not expect

Dynamic Capabilities Organization’s ability to integrate, build, and
reconfigure internal and external competences

Engagement Commitment to interaction between higher educatign
and industry

Entrepreneurship Process of opportunity recognition and exploitation

Enterprise Accelerator Incubator for student entrepreneurs in Satakunt& UA

Experimenting Trials and tests with knowledge and technologieset
their value for application or problem solving

Expertise Progressive problem solving capability where a@ers
constantly strives to exceed her previous level of
knowledge and skills

Firm A business or company

FINHEEC The Finnish Higher Education Evaluation Cogins

Fostering Innovation To create favourable conditions for innovation to
emerge, to be created, and to be utilised

ICT Information and Communication Technology

Innovation New beneficial combination of knowledge

Innovation Ecosystem Network of whose parts are activated for innovation
when there is a need for it

Innovation Management Management of strategy, process and networks for |ne
ideas and their utilisation

Innovation System All actors involved with innovation creation and
realisation, typically on regional and nationaldis/

Innovation Technology Set of technologies that help in integration of
knowledge in order to effectively create innovation

Interaction Mutual communication for better utilisation of
knowledge for innovation

Intermediaries Actors that create new connections and transfer




knowledge between actors in innovation system.

KIBS

Knowledge Intensive Business Service

Knowledge Circulation

Free transfer of knowledge between actors of ndtwe
to increase knowledge and create innovations

DI

Knowledge Management

Strategies and practices used in an organisation to
identify, create, represent, distribute, and enable
adoption of insights and experiences

1 le
op

Mentoring Developmental relationship in which a more
experienced or more knowledgeable person helpssa
experienced or less knowledgeable person to devel
in a specified capacity

Mode 1 Knowledge production based on science

Mode 2 Knowledge production based on application

Model A simple description of a system to describe how it

works and to show its essential elements

Open Innovation

External ideas and exploiting opportunities are

considered equal to organisation’s own ideas angwa
to commercialise them

Outreach An effort to build connections between higher
education and industry and create new serviceslbase
on them

Partnership Long lasting collaboration between organisations to
solve strategic challenges

Process Series of actions that are done in order to achaeve
particular result

QAS Quality Assurance System

R&D Research and Development

RDI Research, Development and Innovation

SME Small and Medium size Enterprise

SNIFF Searching New Innovations For Firms, a process
created in Satakunta University of Applied Scienceg

Spinoff A firm that has its origin or important part of its
knowledge base in higher education

Sustainable Being able to continue or continuing over a lomgeti

Sustainable innovation Utilising full potential of innovation

Strategy An elaborate and systematic plan of action

System Set of components that must be optionally organised
order to realise the purpose

Systemic Model Description of a system with complex interconnetsio
and covering an entity

Triple Helix Collaboration between industry, higher educatiodh an
public authorities in innovation

UAS University of Applied Sciences, also Polytechnic, i

Finnish higher education context




1 Introduction

This chapter introduces collaboration between higleication and industry in context

of innovation, changes in society and innovationd antrepreneurship as a research
area. It explores the motivation for the researod &s goals and introduces the

argumentation structure of the study.

Knowledge based economy is based on productiotrjalison and use of knowledge
(OECD 1996). Innovativeness is the most importamgle driver of competitiveness
(Tidd et al. 2005) and the engine of the globalnecoy (Hirsfeld and Schmid 2005, 5-
8). It can give strategic advantage on marketsd Btal. 2005, 5-10). “Most modern
companies now recognise that the best way to iserearporate earnings is through
top-line growth, and the best route to top-linevgtois through innovation” (William
E. Coyne, in Miles et al. 2000, 300). In knowledspesed society the role of higher
education as a producer of knowledge is emphas$BE€D 2003, Potter 2008). There
are expectations for higher education to contribateanovation at least regionally and
nationally (Clark 1998, Lundvall 1992, EtzkowitcBa8). Higher education institutions
are brought into the centre of innovation systemsndval 1992, Ezkowitch 1998,
Tulkki 2008). Innovation systems are also callechowation environments or
ecosystems to emphasise the systemic nature, ev@nt change, ad hoc structures
and interaction based on needs between actorseofybtem. This is parallel with
today’s understanding of non-linear, iterative warked, social, and interactive nature
of innovation processes (Tidd et al. 2005, Lundu&b2, Etzkowitch 1998, Tulkki
2008).

In global economy value chains are splitting. Reggeadevelopment and production are
done where circumstances are most favourable. Atsdme time Information and
Communication Technology (ICT) technology make oegi more equal in their
knowledge and business creation. There is alsoamapg a transformation of business.
In developed nations the emphasis in gross natjamoaluct is in services. The value of
products and services is based on unique and Eisemh experience of consumers.
Customisation is mostly based on ICT technologyaliBlad and Krishnan 2008).
Knowledge and technology are so complex that intwssahave to search for
collaboration in their new product and service digwment if they want to stay
competitive (Van de Ven 2005, Van de Ven et al.8)0Competition between firms is
harder than ever because of deregulation. Disiatiegr of large companies creates new
service providers. There are many ultra low costetitors globally. Internet makes it
possible to be born global without building a ttemhal global infrastructure. Web-
empowered customers have barging power. Intermetritransaction costs and it also
makes distribution monopolies break down. All teguals collapsing entry barriers,



hyper effective competitors and customer power leiNer margins. (Hamel 2007, 49-
50). Most firms react to globalisation in the samey by focusing, specialising and
outsourcing. Firms and organisations collaborateabgse collaboration exceeds the
benefits of doing everything by oneself (Halme kt1899). This also happens in
innovation. Increased complexity and competitiorkenandustries focus to their core
competencies and processes. They outsource althkiut core processes, including
research and development and even the whole inoavahain or parts of it. The
outsourcing of R&D is expanding topen innovationwhere new ideas are searched
outside the organisations, and ways to commerei@disas are looked for outside of the
organisation as well. Every firm must learn to asceesources from multiple sources
and emerging markets can be perceived as sourcema¥ation. One of the main
challenges will be: how to access external knowded@hesbrough 2003, 43) The
global economy requires local and global presemal&neously. Knowledge intensity
is increasing and new technologies enable novalgsses. Change is happening with
an accelerated speed in the operating environmeritrmos and therefore renewal
through innovativeness is also seen as a centtatesdor competitiveness in firms.
(Hirshfeld and Schmid 2005). In global economy ligastill matters and can create
unique sources of competitiveness for firms (Patet Stern 2001).

Innovation is mostly based on knowledge and theeefonovation is also closely
connected to learning, knowledge, and knowledgaticne (Nonaka and Takeuchi 1995,
Senge 1990, Tidd et al. 2005, Lundvall and Johrigg¥, Kaplan and Norton 1992).
That is why higher education is also deeply invdlweith innovation. Universities
started by commercialising their knowledge (Etzkawi998). This new role began
with incubation, creation of science parks andeased collaboration between higher
education and industry in 1980’s. This collabonmativoadened to licensing and spinoff
creation in 1990’s. In spinoff creation also studdmecame involved (Rasmussen et al.
2006). Development has created a situation wherenaplex web of relations exists
between higher education, spin offs created by tlam large firms. New terms
describing the actions are interaction, knowledgeutation and engagement. The
circulation of knowledge connects the higher edoocato the users of the knowledge
and therefore it is also important for higher edioca (Etzkowitz 1998, Laine 2007,
Laine 2008b).

Europe could be more effective in utilising resbaresults as it now is on a global
scale. European R&D and innovation landscape faaes/ challenges. It has: good, but
fragmented scientific performance, declining indastR&D, insufficient innovative

performance, increasing competition from outsidew linterest in science and
engineering and inability to mobilise sufficientsoeirces to respond to the global
challenge. To become more competitive it shouldrease the usage of created
scientific knowledge and, all in all, increase matgion and collaboration between
higher education and industry for better utilisatiof knowledge. (Aho et al. 2006,



Atkinson and Andes 2009) In addition to scienceedasnovation there is also a need
for user and application based models of innovafwn Hippel 1988, 2001, 2005,
Jensen et al. 2004).

Higher education faces many challenges and regeimesnfrom society. There is a
“demand overload” (Clark 1998). The impact of glidstion for higher education is
summarised in Figure 1-1 based on Good et al. (RErepreneurial universitys a
concept according to which higher education resg®ne challenges set by society,
sees opportunities and exploits them. The challénget to change once but to sustain
momentum of entrepreneurial actions (Clark 1998420The rise of knowledge based
society also brings the creation Khowledge Intensive Business SerViKéBS) firms
into the focus. They produce services for othangithat are based on knowledge and
therefore they are important in innovation creatand diffusion. Small technology
based KIBS can have an important role in innovagpimtesses especially in peripheral
regions (Mayer and Kuusisto 2003, Miles 2008nall and Medium sized Enterprises
(SMEs) are important because they are the backbbliiropean economy: 99 % of
enterprises in EU are SMEs. They produce 60% objggan gross domestic product.
They have about 100 million employees and are d@gpeto be the net employers and
source of growth in the future. SMEs also have gpomeole in innovation and are
important actors in a knowledge based society (EQB23).

According to existing research patenting alone do&ssolve the commercialisation

challenge for universities (Fabrizio, 2006, 200Dnly ten percent of patents

administrated by technology transfer offices atvarsities are licensed and one licence
creates half of the licence incomes. (OECD 2003jeré are also critical research
results concerning patenting and licensing in nefeaorganisations saying that

patenting can even slow down the commercialisapoocess (West 2006, Fabrizio

2006). Most innovations in society rise from preetinot from research results. There is
a clear need to find new models that are more @fe@and especially practise-based
(Jensen et al. 2004). These new mutual knowledgelating models can be called

interaction(Groen and van der Sijde 2002).

Because of the knowledge and learning intenserfabe @conomy, the interconnection
of learning and innovation is important (LundvatidaJohnsson 1994, Senge 1990,
Nonaka and Takeuchi 1995, Kaplan and Norton 1998eP 2001). Therefore higher
education can have a significant contribution toowation. Above also it seems that
innovation management, knowledge management amdingatheories are related to
innovation and can be used when there is a needlutty and model new ways for
interacting to innovate. Higher education can haw®ntribution to society if it makes
good decisions. It produces significant amountsighly skilled workers, science and
technology and diffuses new technology (Tornatskyale 2002). Higher education
fosters innovation by producing knowledge that sutasthe existing body of



knowledge. It does it in interaction with industiycreates new knowledge, combines
knowledge from diverse sources and develops coimmscend new networks. It is

important to create models of interaction to un@ded it better and to develop it

further. Experimentation gives insights to the deped models and their application.

Perspective shift from
institutionto
networked system
end from single to
multidisciplinary

- ™ = )

New thinking and
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Extarnal pressure for Adaptationta new

HE in regional problem salving ) tion i
innovatianin
economy and methods, pedagogy educationand other
response to and curricula

o actions
globalisation °

- / \- J
=

Demands of
partnerships,
multicultural
programs and
internationalisation

Figure 1-1 Impact of globalisation to HE accorditmGood et al. (2007, 18)

This research uses the Finnish context as a frankefeo interaction. On a national
level in Finland science and technology policy fastered competition based funding,
large cluster programs, effective networking angldr helix collaboration. Higher
education policy emphasises interaction with indusknowledge commercialisation
and educating and supporting entrepreneurshipantmint of firms collaborating with
higher education institutions is high in Finland.Hinland services make up over 70%
of the gross national product. Outsourcing in indusdds to the need of services.
Nationally 3,5 % of GNP is used Research and DevelopmgR&D) which exceeds
the European average and is one of the highesteinvbrld (OECD 2008). Regions
differ in their R&D expenditure in Finland. The asewith highest expenditure are those
where multinational companies and universities lacated. In low expenditure areas
there may also be plenty of industry and export sewkral units of higher education,
but all large firms do not have their R&D functioms the region.



Higher education is a central actor in innovatibattcreates and co-creates knowledge
that enables innovation when summed to other kriyele Changes in society and
economy create pressure both for industries anldehigducation to be innovative and
to benefit from each others’ knowledge. Higher edion can take an active approach
and start making strategy based actions. Entrepriaheiniversity concept emphasises
seeing changes as opportunities. There is a gapp@rimental innovation research and
a gap in combining entrepreneurial university cghaegith other main stream research
(Rothaermel et al. 2007). Open innovation requinesv models while innovation
paradigm is changing from closed innovation to operovation, and entering other
industries outside large firms based on high teldgy (Chesbrought 2003).
Experiment based innovation research is not usedgm especially when it comes to
new practical tools and processes. Experimentshedim create new models and new
ways to execute innovation processes. Open inrmvaaradigm requires new models
that help in the application of open innovation gractice (Sgrensen et al. 2010).
Management of innovation requires systemic approelobre all relevant parts of the
system are affected with simultaneous actions. @sgéions, processes and resources
need similar attention.

1.1 The Goals and Method for the Research

In this research the main goal is to model therauiion between higher education and
industry in creating innovations, knowledge inteesientrepreneurship and the
graduates that are employed. In this research ritrepgeneurial university concept is
combined with the innovation management researctdl e concept of open

innovation. One of the main challenges for innaMatmanagement is to find out how to
create favourable conditions to support innovattorfpster innovation. In this research
several ways will be detected and modelled to nthkecomplex process of innovation
visible and more understandable in the context ighdr education and industry

interaction. The model aims to effectiveness. Thaans mainly doing the right things
instead of making things right.

Modelling of interaction focuses on processes wiaiich for the creation of innovations
and entrepreneurship by creating new valuable coations of internal and external
knowledge. This thesis concentrates on interadbietaveen university and industry in
the creation of innovations and entrepreneurshipaimegional context. Satakunta
University of Applied Scienc€blAS) in Finland is used as a source for the chisdy

to model interaction and entrepreneurial actioniigher education. The research aims
for a systemic model of innovation and entreprestaipr support in local context. A
systemic model refers to the modelling of a comgstem that consists of parts that



interact but do not have clear causal relationise model should be pragmatic and have
practical implications. There will be many potehbanefits of using the model both for
industry and higher education.

In this researchinnovation is understood as a new valuable combination of the
organisations’ internal knowledge and knowledgemfrexternal sources. The thesis
examines ways to support these internal and extknmavledge combinations. It aims
for a systemic model consisting of several elemants their interactions, like internal
and external interaction, knowledge managementnioovation, knowledge intensive
entrepreneurship, and learning. Entrepreneurshipsésn as a manifestation of
innovation. The research has a practical interedtgoal: how to improve interaction
between higher education and industry to make itemedfective in the creation of
entrepreneurship and innovations, and entreprehiguas opportunity recognition and
exploitation.

This research is based on the assumption that haghecation can have a significant
impact on the knowledge based society in the a@weatof innovation and
entrepreneurship.The second assumption is that KBS can have an important role
in this interaction. Interaction for innovation cée seen more broadly than just as
commercialisation of knowledge. It can be seen aseans to a two-way transfer of
knowledge to ensure better synergies and collaioor&tir effectiveness and innovation
results. In this thesis the focus is on the int#gwacthat happens in the search of
innovation opportunities and exploitation or oppaities. In this research the main
research question istow can higher education have a significant rolé¢ha creation of
innovation and entrepreneurshigihe research looks for a systemic interaction rhode
to create innovations for SMEs, KIBS enterprised graduates that have competences
required in working life.

Parts of the systemic model are studied and creatpdpers 1 to 5 and the systemic
model is described in papers 6 and 7. Theoriespamts of the systemic model are
collected from the papers and the final systemidehes built in the long introduction.
The structure of the thesis is described in Tab® The main view of interest is the
higher education’s point of view. The emphasisnighe beginning of the innovation
process where search and combination of differaentvkedge sources is central. The
core question is: how to support new combinatiohsuser and application based
knowledge, technological knowledge and scientiffowledge. The aim is to model
these combination creating processes to one inimovgénerating entity.



Table 1-1 Research questions and their examinatiohis research

Research Question Examined in Paper
How can interaction with industry be | Paper 1
entrepreneurial’How to recognise
opportunities and exploit them, and turp
reactive action into proactive in regional
context?
How to add effectiveness and impact of Paper 2
interaction on region?
What kind of role do KIBS firms have in Paper 3
interaction with industry?
How can creation of firms be supported Paper 4
among the students in higher education?
What kind of innovation management | Paper 5
tools and process can be used to support
interaction for the creation of

innovation?
What is a systemic model of interaction Papers 6 and 7
like?
Theoretical framework, wrap-up and | Thesis
conclusions

Table 1-2 Structure of the thesis
Content Chapter

Research goal setting: How to foster innovatiddhapter 1
between higher education and industry?
Creating understanding of interaction betweebhapters 2 and 3
higher education and industry, and innovation

management theories
Constructing the model based on a case studyhapters 4 and 5
Evaluating the model Chapter 6
Conclusions and discussion Chapter 7

This research is based on a realistic world viewcokding to it, the reality exists
without knowledge about it. The research resukstiare if they have correspondence to
reality. That is, correspondence theory of trutldepted. The research is constructive
in its nature Constructive research is an applied research methddmeans problem
solving in forms of construction of models, diagsenplans and organizations, for
example. It is widely used in technical researchf blso on other fields like
mathematics and clinical medicine (Kasanen et 4R).2The process of constructive
research is the following although not always i& $ame order



find a practically relevant problem

obtain a general and comprehensive understanditigeabpic

innovate i.e. construct a solution

demonstrate that the solution works

show the theoretical connections and the reseanttmnilsution of the solution
and

6. examine the scope of applicability of the solutiffasanen et al. 1993, 246)

ok wbdE

The realisation of a new construction is an accehpient in itself. Effectiveness and
impact are the central measurements of the reialsan the construction (March and
Smith 1995). The results of constructive researgh also be judged by relevance,
simplicity and easiness of operation (Niiniluot®35). The results are often empirical
and normative, leading to suggestions (Kasaneh 983). Truthfulness can be used
as a criterion for the validation of constructiesearch but primary the criterion is its
practical usefulness, the market based validatMarket based validation can be
divided into three categories. A weak market tggtlias when some actors are willing
to apply to the construction. A semi strong matkst to the construction applies if the
model is widely adopted. Finally, a strong markesttapplies if the construction
systematically produces better results than notgugi would. Even the weak market
test is a strict test. (Ibid. 253)

Constructive research must have both practicavaelee and theory connection. A
construction is a solution to a selected probleine Tonstruction usually has both
practical implications and theoretical contributidie innovation phase is heuristic by
nature; stricter theoretical justification and itegtof the solution often come afterwards
(Kasanen et al. 246). Most constructive researelctase studies (Eisenhardt 1989).
Qualitative approach can be used to create a desplearstanding of the phenomenon
under examination. The main goal is to understaedphenomenon more deeply to be
able to develop it further. The aim is not to mdikege generalisations of other
environments. Qualitative research requires thaaesensitivity from the researcher.
(Yin 2003, Eisenhardt 1989). The research will ms&ed methods by combining
gualitative and supporting quantitative methodspcpss modelling and network
analysis. Innovation management research typicadiglels idea development paths, the
people and organisations involved, interactions @&adsactions between actors, the
outcomes of the innovation process, and the comteixinovation. Although innovation
paths are individual, general elements fitting tostnsimilar processes are supposed to
be found (Vand de Ven et al. 2008).

The researcher of qualitative research shouldeigtanly on documents and interviews
in case studies but also on observation (Silver®@@7, 145-147). The source of
evidence in the case study is documentation, aathigcords, interviews, direct
observations, participant observations and physidafacts (Yin 2003, 86). There are



three principles in collecting evidence: use midtipources of evidence, create a case
study database and maintain a chain of evidence fesearch questions to conclusions
and back (Ibid., 97-106). There will be severalrses of research data. Observations,
interviews and process modelling will be used amary sources. Documents will be
used as a secondary source. Case study processlikeolcomparisons will be used
inside the cases, between the cases and to others aand models (Yin 2003,
Eisenhardt 1989). The researcher will also be wealwith projects and interaction in
practice. The projects will serve as platforms bimthmodel creation and verification.
Experimentation and testing of created modelslvaltone in a real environment.

Several potential theories and concepts will bevexad for the study. This research
will use the organisational level, and ritbe personal level, as its outlooklithough
legal and immaterial property rights and other legsues are important in innovation,
they will not be covered in this thesis. The thesils model interaction with SMEs. It
will not cover traditional technology or knowledg®ansfer and licensing. It will be
interested in interaction models where teachersstumdents are in central roles and the
goal is to create innovations and entrepreneurships research does not cover
pedagogy theories except when taking into consiiderahat when students participate
in the interaction it will support the building tifeir expertise and core competencies.

The research will use the framework of innovatioamnaggement and it will be based on
a broad conception of innovation. In this concepiimovations are embedded in social
activities. There are many useful types of innawai besides radical technological
innovations, like incremental, disruptive and sgsteinnovations. Innovation is closely
linked to learning, and tacit knowledge has an irtgod role in innovation. Innovation
is a complex process and innovation diffusion igamant in addition to innovation
creation. Innovation is a collective undertakingd ametworks are essential for it.
(Toivonen 2004, 103) In the research a system apgpravill be used. In a system
approach general conceptual and abstract strucingeparts are described. A system is
described as models that are simplified and subgdescriptions of the phenomenon.
Therefore the models are not exact, objective copi¢he reality. Models are described
as a system with interrelating parts.

Satakunta University of Applied Sciences in Finlamtl be used as the case. Several
areas will be studied concerning R&D processegsgeprgneur incubation, knowledge
intensive firms created within the incubator, R&Bdannovation networks. The study
will concern the years 1994 to 2008 but the emphasdi be on years 1997 to 2008 at
the Faculty of Technology and Maritime Managemaratakunta UAS.
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2 Higher Education and Industry Interaction

This chapter describes how higher education hasgdth from science based

knowledge production towards application based Kadge production. It explains the

entrepreneurial university concept and introducesass factors of interaction between
higher education and industry. It also exploresstia¢e of the art in interaction research
in Finnish UAS context.

2.1 Change from Science based Research to Entrepeamial Actions

Knowledge has become a commodity. The ways of mioduknowledge are also
changing. Most knowledge is produced in connectionits application. Higher
education has also transferred from traditionakrs@ basedVode 1 knowledge
production to application bas@&tibbde 2knowledge production. In Mode 2 knowledge is
produced in context of application and it is crdatgerdisciplinarily by heterogeneous
actors, social accountability and impact demandbané in the knowledge creation
process, and finally quality is evaluated by a wisket of criteria and actors than in the
traditional Mode 1 peer review judgement (Gibbohsale 1994). Terms technology
transfer and knowledge transfer are changing imowkedge circulation, interaction
and outreach of higher education. Triple helix nseanerging social structure between
higher education, industry, and the state to makelévl2 knowledge creation work.
Higher education has to rethink its role in knowgegroduction because it is no more
only a large producer of knowledge. Knowledge ¢omatioes not have to be merely
science based or application based but it canbe s combination opf the two. This so
called Pasteur’'s quadrant in knowledge creatiom ¢®@mbination of Edison’s quadrant
application based mode and Bohr’'s quadrant scibased mode of knowledge creation
(Stokes 1997).

The knowledge transfer to society is seen as demteaof higher education. Often this
role has a regional emphasis. There is a trendrtsveommercialisation of publicly

funded research of higher education. Several higldeication institutions and public
research organisations now have research commsatiah as their task (van Eecke et
al. 2009, 20-21). Commercialisation has led totaasion where a complex web of
relations exists between higher education, spia-ofeated by them, and large firms.
The development has been important because it ctshnhgyher education to the users
of the knowledge (Etzkowitz 1998). There are thsi@ations when higher education is
a particularly potential partner for industriesnnovation: the idea has a relatively high
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amount of research knowledge; the idea is noveli@ndtrategic importance is high;
and the idea is novel and difficult to industrialigCassiman et al. 2009).

Higher education faces challenges caused by gksienh and new modes of
knowledge creation. It can see change as an oppiyriand change from reactive role
to proactive roleEntrepreneurial universitgoncept (Clark 1998) means that university
takes an active role and recognises opportuniidds interaction and transfer of its
knowledge to environment and makes strategic axtitn develop itself and its
surroundings. The attributes of entrepreneurial/ensity are: a strengthened steering
core that cam make strategic choices and leach#titution, an expanded development
periphery in forms of active research and transtmtres that have deep connections
with industries, a diversified funding base to emsa stable financial balance, a
stimulated academic heartland by the activatiofacilties and their personnel, and an
integrated entrepreneurial culture where all memloérthe organisation look for new
opportunities and where failures are tolerated. iflaéviduality of development must
also be taken into consideration (lbid. 1998, 318)ere are three requirements for the
transformation into an entrepreneurial universitsansformation driving elements,
sustaining dynamics, and a resulting steady sfathange (Clark 2004, 173-184).

Commitment of institution

Support for including into

Funding of actions curriculum and teaching
mission
Leadership
Activation of faculties with Diversity in approaches and
incentives and rewards efforts

Defining the community to
be served

Figure 2-1 Overlapping elements of engagement witlustry for higher education
(Kellogg 1999)

The second important concept in this contexengaged institutionKellog 1999).

Engagement refers to a situation where higher gghichas a commitment to regional
impact. Elements of engagement are presented imrd-ig-1. Engagement starts by
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defining the community to be served. Diversity ppeoaches is needed because there
are no single right ways to do the outreach. Fesultan be activated with incentives
and rewards. External connections and actions redunding and support to integrate
actions to curriculum and teaching. Commitment shaw the sum of these actions. An
engaged institution creates responsiveness faumundings. It respects its partners
and encourages joint definitions of problems, soh# and success. It remains a neutral
source of knowledge despite of diverse pressuresndkes itself accessible and
available. It integrates outreach with its basiaictions and knowledge creation
processes and commits to multidisciplinary workt cbordinates actions to share
knowledge and to be more productive. An engageditution creates resource
partnerships to ensure adequate resources fartadities. (Ibid. 45).

The third well recognised model ianovation University(Tornatsky et al 2002)in
regional level the actors in interaction are higb@ucation institutions, industries, local
authorities and development organisations. The gas®s may be industry research
partnerships, industry education and training, stidu extension and development,
entrepreneurship development, technology transf@reer services and replacement,
supporting boundary spanning elements like partigsswith local development
organisations and industry advisory boards. Instital enablers like vision, mission,
goals, policy, culture and rewards. Outcomes ofaboration can be new knowledge,
smart people, state of the art knowledge, techryolyd entrepreneurial firms. The
impact is the sum of actions and it leads to thenemic development of the region.
(Ibid. 16-22)

2.2 Interaction between Higher Education and Industy

The critical success factors in university industtgraction have been studied. There is
a need for a method of partner evaluation to enthaepartners are interested, able to
support and can actively contribute to the workghlHguality project management is

needed. Trust, commitment and continuity must Bated. Management should be
flexible so that it reacts to external changes.diigsmust be achieved as fast tangible
outcomes. There should be mutual benefits andanbalbetween academic objectives
and industrial priorities. (Barnes et al. 2002)

According to European Union’s Lisbon agenda, thevemities’ contribution to the
creation and dissemination of knowledge throughibetUnion must be reinforced. The
European responsible partnering between publi@arebeorganisations and industries is
defined as a ten-step collaboration process thatssivith fostering strong institutions.
This is followed by aligning interests. Collaboaatishould be treated strategically, and
it should be organized for lasting relationship8. a&tors should be provided with the
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right professional skills. Clear intent must beab$ished. Standard practices should be
used and communication should happen on a reguars.bEffective intellectual
property should be achieved. Relevant training khdoe provided and innovation
should be viewed as a trans-disciplinary activitiis scheme was created mainly for
large firms and their collaboration with public @asch organisationsRP 2007

Nations have created nationahovation system® support and enhance innovations to
ensure competitiveness. Regional innovation systemes projections of national
innovation systems on the regional level. Regignailvo sides can be seen, the
producers of knowledge and the users of knowledde evaluation of innovation
systems may be difficult for external evaluatorcause of the richness of tacit
knowledge related to the system (Autio 1998). litespf global economy, locality still
matters and on local levels competitiveness andviations can still be created (Porter
1990, Porter 2001, Porter and Stern 200hg triple helixmodel refers to collaboration
between university, industries and public authesitto enhance innovation capacity.
Triple helix can be used as a model on nationalragtbnal levels. Recently, models
have developed towards interactive and networkedetsp as have done innovation
models. The end users are also emphasised becassénnovations are found to have
their origin in application and not in researctengen et al. 2004) The triple helix and
entrepreneurial university are common success actound in several regional
development case studies focusing on the developmiemegional innovativeness.
There is a certain amount of fluctuation in theerahd need of higher education. The
important role may be forgotten for a while. Whed ®chnological paradigm needs to
be renewed, the higher education is called up againa source of innovation.
(Etzkowitz and Klofsten 2005).

European Union has developed the interaction framnewy introducing open science
(EU 2004a) and responsible partnering models (R852@009). The responsible
partnering model was issued by the main Europeganisations supporting research,
development and knowledge transfer in companiesetsities, and public research
organisations.

Intensive higher education and industry interacteam occur under the following

conditions: when the industrial demand is high,rehare well developed incentive
schemes, there are special programs which faelliGBMEs, legislation does not
constitute a barrier for interaction, there are ligubnitiatives to foster interaction,

science and technology policies follow a long teapproach of strengthening
interaction. There are many good practices forrau®on, but they are specific for
market and institutional environments, and fielidezhnology. There can be various
incentives, like individual or institutional missicand objectives, administrative and
managerial support, balancing with other major ctiojes of science, i.e. education and
fundamental research. There are also barriersnteraction between higher education
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and SMEs. Main barriers for SMEs include diffice#tiin time investment, lack of

financial and coaching assistance, lack of undedstg from universities, and

increased competition in EU funding especially rafte enlargement. (Polt et al. 2001,
27-32) Barriers for universities include that thkgve their own non-commercial

agenda, they may be too large to think small, aeg thay lack of enthusiasm for what
has “not been invented here”. (RP 2007) There shal$o be open-ended and
“meaning searching” collaboration in addition tceal goal oriented collaboration
projects. This also requires spaces for interactiod interpretation (Lester and Piore
2004, 96-120). Similar views are seen in indussywell, claiming that universities

should be involved with strategy processes and ageted discussions where new
directions are searched (RP 2005, 2009).

There are views in industry that see that induatrg higher education relations should
be seen as a process and not as a transactiorrelBtiens should be strategy based
where also senior management brings broader viewslkaboration. Industries see that
short-term relationships should be turned into rpaghips to build new capabilities.
Senior management must be involved to give thebohation a strategic direction, and
the collaboration should not only consider isolaj@wblems but also let higher
education get involved in the industrial partnesgategy. (Wright 2008) Close and
effective forms of collaboration serve to enharesearch and knowledge exchange and
support productive innovation, and there is a gfrdesire to avoid approaches that
polarise the interests of universities against camgs. The business community
recognises the major contributions that universitkake to modern societies and
economies and wishes to see these contributions gigstaining research excellence at
the top level, training of scientists and engingstgpporting the development of the
local community, including its SMEs, supporting fheople’s capacity to create and be
creative, and acting as long-term guardians of kedge on the behalf of society. (RP
2007) Higher education has changed its role fromense based research to
entrepreneurial actions. There is a strong willbath higher education and industry
fronts to increase collaboration and to avoid esgérpolarisations. There are best
practices, guidelines, and general processes feraiction but a lack of concrete
collaboration models in diverse environments.

2.3 State of the Art in Innovation and InteractionResearch

This subchapter introduces the main referenceshen dontext of this research.
Collaboration models are presented in literatuteyTare mostly based on case studies
and the theory of higher education and industrgramdtion is not much developed. It
may be because studies are not strongly connexi@thér main research streams to finf
supporting theories. Innovation management resehitenature is rich. It offers a
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possibility to find explanations how collaboratifor innovation can be successful. The
related research in international contexts is lyripfesented in Table 2-1. Only the
main references are mentioned.

Table 2-1 Related research in international costext

Research area Researcher and year
Concepts for higher education and | Clark 1998, 2004, Tornatsky et al.
industry collaboration 2002, Kellogg 1999, Etzkowitz 1998,

Etzkowitz and Leydesdorff 2000,

Groen and Sijde 2002, Polt 2001,
OECD 2003, Barnes et al. 2002,

Schutte and Sijde 2000

Knowledge production Gibbons et al. 1994, Stoke%719
University Entrepreneurship literatureRorhaermel et al. 2007

typologies

Innovation management, strategy, | Tidd et al. 2005, Van de Ven 2005,
process and networks Van de Ven et al. 2008, Teece et al.

1997, Apilo et al. 2007, Hardagon
2003, Burt 2004, Hamel 2000, 2007,
Rothwell 1994, Markham 2002,
OECD 2008, Rogers 1995, Davenpart
2009, Thomke 2001, von Hippel 1998,
2005, Hamel and Prahalad 1994, Dqz
and Kosonen 2008, 2010, Blomqvist
2002, 2005, 2007, Blomqvist and
Levy 2006, Miles et al. 2000, 2005,

2006
Open Innovation and Open Business Chesbrough 2003, Chesbrough 2006,
models Chesbrough et al. 2006, West and

Gallagher 2006a, 2006b, Weber 2004,
Quinn 1999, 2000
Knowledge management, learning anlonaka and Takeuchi 1995, Nonaka et

absorption capacity al. 2000, Cohen and Levinthal 1990|
Zahra and George 2002, Teece et al.
1997

Entrepreneurship Groen 2005, van der Sijde et0@22

Kirwan et al. 2008, Klofsten 2008a, b
Potter 2008, Davidsson and Klofsten
2003

Relating research in Finnish UAS and innovationterhlinked to this research covers
diverse areas. The main contributions from the tpafithis research are presented in the
following table 2-2.
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Table 2-2 Related Innovation Research in Finnistsl@ontext

Research area Researcher and year
Strategic thinking and strategic Jaatinen 1999, Toikka 2002
management in UAS

UAS as a part of the regional Tulkki and Lyytinen 2001

innovation system
Role of UAS in the innovation system Lyytinen et2003
Collaboration between UAS and firms Marttila et2004

R&D centres in the intersection of Marttila et al. 2005
education, research and development

UAS and emerging industries Suvinen et al. 2006

Innovation activities and spaces of | Heiskanen et al. 2007

learning

Student entrepreneurship and Saurio 2003, Kuvaja and Saurio 2004,
incubation in UAS context Ylikerala 2005, Mertanen et al. 2008
Interaction between education and | Saurio and Heikkinen 2004

R&D processes

Business incubation in Finnish Gadd and Saurio 2002, Saurio 2003
contexts Kuvaja and Saurio 2004

Profile of UAS as an innovative Hokkanen 2001

learning community

Innovation-generating model in the | Ramstad 2008

Finnish work life development context

Excellence in education in UAS Huttula 2001, Salminen and Kajaste

context 2005, Malinen et al. 2009

Their main results, from the point of view of thissearch in Finnish context, are the
following. A strategy in UAS context is a complexhgmomenon with all its
connections, actors and stakeholders on differenel$ (Toikka 2002). Higher
education is brought to the centre of innovatiostems in new national innovation
models (Tulkki et al. 2001). Student incubators a@equatein realising the
entrepreneurial intentions but the intentions aosthy created already before entering
incubator (Ylikerald 2005). Integration of educaaband R&D processes brings instant
benefits for firms and HE. The future challenges how to develop the innovation
capability and the business development capabaityJAS. (Saurio and Heikkinen
2004). The roles of expert organisations are beegrbiurred, meaning that diverse
actors do similar things (Ramstad 2008).

UAS can have an important role in the emergingdiebf industry. It can add the
critical mass of knowledge and technology searchiogjlective learning, image

building, converging management routines, and giragltrust and control. UAS should
add boundary crossing and networking to adapt neswledge and methods and to
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start renewal processes also inside UAS. (Mardilal. 2007, 73-75). UAS can help
small technology based firms by transferring tedbgy and providing environments
and platforms for innovation (Heiskanen et al. 20QFAS acts like a large KIBS firm
within its region when it transfers knowledge anechnology to other actors
(Katajaméki and Huttula 2002). Forms of collabamatvith industries are diverse and
best practices are not transferred effectively (iBas 2008, 57-65). There is a gap
between entrepreneurial intentions and true erdgresurship among students of higher
education. Models that produce true entrepreneguieia rare. There are also no models
for open innovation in particular from the pointvaéw of SMEs or KIBS firms.

UAS can act as an innovative learning communitye phofile of innovative learning

community consists of four elements: clear visiogglistic and well communicated
strategy and goal oriented operations. In additiothis, the culture of the organisation
allows three types of actions: the community woiksan open, flexible, brave and
unprejudiced way, and its members are respected. idbas and insights can be
developed into products, marketed and utiliseddig@nd at the right time. (Hokkanen
2001, 189-198)

As a new research area, entrepreneurial universitgept was earlier a niche research
object. It has grown during the years and it islyeto be seen from other disciplines
and to become a part of mainstream research figdgging the entrepreneurial
university from key discipline views serves to lgrithe issue to mainstream research
(Rothaermel et al. 2007). Entrepreneurial univerterature has diverse views and
elements. The main elements are: entrepreneunaénsity, efficiency of (technology)
transfer office, new firm creation, environmentahtext including innovation networks
and facilitating the process (lbid). Diverse viewstors and stakeholders often lead to
multidisciplinary approaches. Until today, only fevesearch papers have been
published that combine all the elements and thderaction. The usage of diverse
theories in researching the entrepreneurial uniyers justified because of diverse
goals and stakeholders (Rothaermel and Siegel 20d@8raction between higher
education and industry has been studied in theighnAS context but practical
models have not been much presented so far. Tlserdso a gap in combining
interaction research with other main research stsedn addition to this there is a need
to create holistic and systemic models for innaratollaboration.
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3 Innovation Management

This chapter explains innovation as a phenomenahiminoduces a general process
model of innovation. It explains the importancestthtegy and networks for innovation.
It explores science and practice as sources ofvatian and introduces innovation

technology as a means to support innovation. & alglains the ongoing chance from
closed to open innovation and the role of entrepueship and expertise in innovation.

Innovation is about novelty and benefits (Ketturegnal. 2008). Innovation can be
defined as a new commercial product or service. ufiigation of ideas and concepts is
emphasised. In this thesis innovation is seen rbovadly as a renewal that is to be
implemented in organisations. It may be a new prgdprocess, service, type of
organisation, way of networking, management renat@l The innovation process is a
process which creates new knowledge combinatioyge®ic R&D is important in the

creation of innovations (Schumpeter 1942). Earligre innovation process was
understood mainly as a new product developmentegsocloday it is extended to an
idea gathering and enrichment phase, a so-calledyftront end. At the other end it
reaches all the way to the commercialisation of deseloped product. Innovation
management aims to the management of the innovapimtess. Earlier, the

management of innovation was the management ofvgongduct or service process. At
present it also includes the management of peaplsources, funding, networks,
strategy and learning. (Tidd et al. 2005, Apilcakt2007, 33-55). There is a growing
emphasis on user based innovations. Innovatioreésled in both manufacturing and
services. Innovations have a multidisciplinary mnatuBoth public and private

innovation is needed and they should be combinmatbvations are often produced in
globalised networks and competition is global. BBME firm innovations and large

firm interventions are needed. (Kotilainen 2005), 78

Innovation managemengfers to management of strategy, process andonetvof new
ideas and their utilisation. There are several gype innovations and they require
diverse processes and networks. To manage innogatics also important to notice the
separate phases of the innovation process. Systampcoach requires that the
innovation process should be managed as an elbigynot enough to optimise one part
of the innovation process. Most of the innovati@me created in intra-organisational
networks. Therefore the third important part ofaaation management is to understand
how networks can be utilised in the creation obwations. (Tidd et al. 2005) Effective
innovation management is not doing single phasésiaddy well, but the capability to
manage all dimensions of the innovation system {Rell 1992). Good innovators
emphasise a systemic approach to the innovatiorepsowhich is not only maintained
but also continuously developed (Bessant et al5200
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3.1 Types of Innovation and Innovation Process

Incremental innovatiomefers to making existing things better, meanimgeixample the
improvement of products, services and processes.rilles for continuous innovation
are usually clear because they are based on extstomer needs. Therefore also the
risk is usually lower and easier to manage thasther types of innovations. In the case
of incremental innovation the firms work in closenoection to customers and
suppliers, and use effective resource allocatioseiect strategic meaningful project
portfolio. They also use well developed risk andjget management methods in the
development of new products and processes. (Bessaht2005)

Radical innovatiorrefers to something totally new. It may be newtf@ organisation,
new for the market, or new for the whole world, eleging on the definition. Radical
innovation is not based on existing customer neledismore on sophisticated guess or
forecasting and new findings in science and teauyl Therefore the risks are also
bigger and the development and commercialisatiomase difficult to handle. (lbid,
Tidd et al. 2005) Disruptive innovation is basedaochange that is not expected on the
markets. Disruptive innovationsare often based on emerging technologies that make
new products possible with lower prices and busimesdels that grow their market
share by offering interesting possibilities for mleot customers and new market
segments (Christensen 1997). Systemic innovatiguines other related innovations or
changes to happen to make the usage of the inoavagssible. Systemic innovations
are challenging for small firms and organisatioesduse they usually do not have
enough power to make the related changes to hapfearla et al. 2003).

Change, and change in rules of environment, cres@sopportunities (Hamel 2000).
Sources of discontinuity are for example new markeéw emerging technologies, new
political rules, end of technology life cycle, clgms in the market behaviour,
deregulation or new regulations, unexpected eveeis,business models and change in
the techno-economical paradigm (Bessant et al. ,2D@&cker 1998). In the case of
radical innovation at least not all of the rules atear. In this case the actors need to
function proactively with innovation possibilitieand threats which rise from the
nonlinearities. (Hamel 2003, Drucker 1998). Thet fakanges act as drivers that
dominate the slow changes (Hamel 2004). There ware typical mistakes when
forecasting the forthcoming changes. Usually theedpof change is overestimated and
the impact is underestimated (Naisbitt 2006). Somext change is also seen as too
simple or the causalities are not clear. This make®bservation of the change difficult
(Senge 1995).
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An organisation should develop new routines foriacaldand disruptive innovations
which work parallel with continuous innovation. Maging radical innovations requires
agility, new learning and avoiding pre-understagdif how things will improve. In the
case of radical innovation customers are more mtisRerhaps the new idea has no
customers at all. This makes the risk managemeithencase of radical innovation
difficult. This makes a clear difference to incrarted innovation where existing
customers have new needs and therefore the ristoie manageable. In the case of
radical innovation the key issue is acting on nekneind system levels. Collaborative
development and trials on a high level of risk amphasised. It is recommended to
have deep interaction between research and demgl@pganisations to recognise the
emerging and disruptive changes and models. (Bestsah 2005)

Gary Hamel divided innovations into four groups levels: management, strategic,
product and service, and operational innovation@na@ement innovations often

combine other levels of innovations and are a neerpretation of meaning of the

organisation (Hamel 2007, 32). Management innowatombines renewals on many
levels at the same time. There are three main esuntiere innovations come from:

institutional, which create favourable conditioiechnology, like new products and

services; and finally management related, whichnee®w innovative ways to execute
innovations. (lbid.) There are best practices imaggment innovation implementation.
To find solutions to systemic problems, a deep tstdading of the matter is needed. It
is often easier to add something new to the manageprocess than to renew it totally.
Goals may be revolutionary but evolutionary trialdaerror steps are needed in the
implementation. Metrics are important in validatiing impact, and sustainable actions
are needed instead of fast results thinking. (IB@Q7, 227-229).

In generala processis a set of activities that produces value. Theineaof innovation

is fuzzy and nonlinear. All activities do not haslear beginnings and ends. Therefore it
is difficult to describean innovation procesas linear processes supporting it. (Kettunen
et al. 2008, 10). An innovation process is diffictdh model in an accurate and
repeatable manner but it can be modelled as a gegmercess (Tidd et al. 2005, 67-69,
Tidd and Bessant 2009, 54-55), which consists oarckeng, selection and
implementation as presented in Figure 3-1. Thesesgsh are linked to strategy and
organisation. The innovation process cannot beratggh from other functions of the
organisation or from its environment. (Tidd and &ed 2009, Tidd et al. 2005, Tidd
2008).
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Strategy

Search Select Implement Capture

Organisation

Figure 3-1 General and simplified model for innagatprocess based on Tidd and
Bessant 2009, 44

An innovative organisation means supportive ateigidowards new ideas and a
toleration of failures. Strategy context suggest thrganisation must have a conscious
desire to innovate. External connections to otlatora are in most cases important
because innovations are increasingly created imarks. The phases of the process can
partly take place simultaneously and parts of it eaen fade away. The linear model is
a simplified description of real innovation process

In the beginning of the process there is a fuzagtfiend where decisions are made with
highly uncertain conditions. Mistakes made durimg phase will be costly at the end of
the process. This suggests that if there are amysnef bringing more knowledge to the
beginning of the innovation process it will lowdretrisk of the process. The linear
model does not apply in most cases. 95% of innomathave their origin in practice
and only 5% in science. Still the research knowderdgneeded in the process although
it is not the origin of most of innovations. Thisggests that innovation process should
be more integrated in order to gain benefit fromcpcal ideas and scientific knowledge
when creating new solutions. In practice most iratian processes are trial and error
processes. At least this is the case in innovairocesses where experts are involved.
In trial and error process, specifications for maion and expert knowledge give
direction for the first innovation efforts. Protpiss are created and tested in real or
almost real environments. lterations are made & plocess if results are not as
specified or external knowledge changes duringptioeess. It is estimated that transfer
of knowledge makes approximately 20 % of the dgualent costs (von Hippel 2005).
This indicates that effective knowledge transfar kaver innovation costs.
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In general, incremental innovation is underratdéthoagh many radical improvements
start as small improvements. Employer-driven intiove are also often
underestimated although they have several poditipacts on organisations. (Lemola
2009, 162-165, The Danish federation of Trade Uni2d08)

Problems, solutions, innovations and innovationtesys are increasingly systemic.
System thinking emphasises the understanding oitiemt interactions between
subsystems, and paying attention to slow changeslsd means breaking free from
linear learning processes to see interactive logpsre actors affect the development
(Stacey 2003). Social systems are reactive fronr tieture and the challenge is to
create proactiveness. Social systems have blubimghdaries and interactions take
place on diverse levels. People have their intastiand motivations. The most
important goal is to make systems simple enougimtierstand (Laamanen and Tinnila
2009, 36-38)A systemis a set of components which are optimally orgechi® realise
the purpose of the system. System thinking promtitesunderstanding of the whole
and the impacts. This in turn prevents one fronmtalactions that will affect the whole
negatively. Concepts and models help thinking $imalar way. (Ibid. 77-79)

Besides knowledge intensity, the word is more caxpin complexity theory, systems
build from subsystems that interact in many waysariges in one subsystem may cause
unexpected changes in other subsystems. Systerawaeenergy flows: resources,
materials and knowledge, they constantly reorgahismselves. Without the flow their
functionality will regress. The basic principlesadmplex systems are connectivity, co-
evolution, enforcing cycles, nonlinearity and séwisy to initial conditions and self-
organisation. (Juuti and Luoma 2009, 106-175). derify emphasises integrative
thinking, finding new solutions, seeing positiveeahatives and their connection,
rethinking and reframing (Martin 2007). The innagatprocess is not linear. It is often
a fuzzy, iterative, interactive trial and error pess (von Hippel 2005) that mostly
happens in networks. This creates challenges ®rnmthnagement of the innovation
process (Kettunen et al. 2008, 5-10). In fast-chpgand complex environments
experimentation is important (Doz and Kosonen 2@I8,0). Smart experiments can
lower both the risk and costs of innovation (Thorgk@1, Davenport 2009).

3.2 Innovation Strategy, Clusters and Networks

In order to have controlled benefits, innovationnagement should be based on
strategy. A strong vision forces one to think invneays. It also provides goals for long
range development. The main capabilities of innowatare competences in the
innovation focus field, appropriate process andrimfation technology that supports
and adds effectiviness (Malinen and Barsk 2003, B@mel 2000). Coordination,
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communication, conflict management, creativity gmmdblem solving, and capacity
management are also considered important (Bedr20@b).

Executing strategy requires an appropriate procBasts of a justified process are
participating, explaining, and clarified expectago Participating means that all
members of the organisation are involved in thatsgy process and strategy renewal.
Explaining refers to explaining the members of dhganisation why strategic decisions
are what they are. The personnel must also know islexpected from them. Taking in
account all three parts makes the process justfiatbault and Walker 1975). Kaplan
and Norton related a Balanced Scorecard systemstrimiegy execution. It was based on
balanced metrics and interconnections between mdrthe strategy. In the model
innovation and learning are also important partsovativeness and learning, combined
with resources, lead to success in processes. $¥r@cecess leads to customer results
that also suggest success in financial resultl@teand Norton 1992)

Competencébased competition is based on effective utilisatemd development of
competencies. Customer-seller relations, partnesstimnd strategic alliances are seen as
effective ways to add competencies. Organisationscentrate on their core
competencies and search for completing competent@®s other actors. Core
competence is a combination of knowledge, technesognd skills, knowledge areas. A
core competencadds value to the customers, differentiates osgdioin from its
competitors and is expandable meaning that it ceate a wide variety of products and
services. (Hamel and Prahalad 1994, 5-15). Competbased competition theory has
four main attributes: it is dynamic, systemic, citige, and holistic. (Sanchez and
Heene 1997) According to dynamic competence thadiym can be competitive if it
has unique processes, specific assets and evoletiperience. Processes help in
management and coordination. Assets and the deweltppath define the kind of
opportunities the organisation sees in its enviremmDevelopment paths and assets
differ in core areas. (Teece et al. 1997)

Networks are increasingly important in the creatbimnovations. The type of network
needed for innovation depends on which types afvation we are aiming at and how
similar the actors are. Radical innovations areallgicreated in strategic partnerships
with similar actors or in heterogenic networks witifferent actors. Incremental
innovations can be created in forums or regionasters. (Laine 2007Tidd & al.
2005, 413).Innovation networks also need boundary spanners widerstand the
language of all partners and can work effectivalyatwork builders and coordinators.
In networks innovating and development can be nabfective than within a single
organisation. The more organisations and peoplena@ved, the more critical mass
there is and the following benefits may result:eefiveness of the search process,
collective learning processes, improved image amwehnsunication, convergence of
management and harmonisation of decision makinginesj trust and control. (Marttila
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et al. 2007, 10-11, Cooke 1998, Camagni 1991) tworks there is a need to evaluate
the partners. Ring and van den Ven created a cyoldel for interaction of
organisations where evaluation is an important ambedded part of the process.
Relationship begins with negotiations. The negiotnst can result in commitment on a
contract level and a psychological level. After eoitment there is action which usually
happens in interaction. Evaluation takes placendguthe whole process and it is
especially based on effectiveness and value credtiaine 2007, Ring and Van de Ven
1994, 97)

Organisations differ in their ability to innovatEhe first group consists of organisations
which do not recognise the need to change. Thensegmup consists of organisations
which know how to change but do not have the ressurinto the third group belong
the organisations who know how to change and thee lthe ability to create and
absorb new knowledge. The fourth group consistsrgnisations which have a strong
vision about the change and their capability tatxeind absorb knowledge. (Tidd et al.
2005)

Regional clusters create both horizontal and varttonnections between actors (Porter
1990). Hard regional competition can be a drivercompetitiveness (Porter 2001).
Regional circumstances and partners can also beraesof unique innovation (Porter
and Stern 2001). Regional circumstances, like dgweént history, culture and the
ways to innovate, must be taken into consideraiiomegional cluster development
(Martinez-Vela and Viljamaa 2003, Laine 2004). Tkeowledge intensive services
have been noticed to be important for cluster dgwakent (Kuusisto and Mayer 2003).
KIBS have an important role as innovators and fearegents. They are fast in adapting
new knowledge and technology and transferring th&ar customers and partners. This
is important in peripheral regions (Miles 2003)

A partnership means a formal agreement betweerotwoore parties that have agreed
to working together in the pursuit of shared goalsere are three types of partnerships:
operational for efficiency, tactical for learnirend strategic partnership for innovation.
Strategic partnership can also lead to radical gro{Stahle and Laento 2000) In
knowledge economy, knowledge is created in longhteartnerships. Trust plays a
major role in those partnerships which are usedirfgoroving the innovativeness.
(Fisher et al. 2002) Networks can be seen as mgmamndic and less formal forms of
connections between different actors than clustecspartnerships. Networking is also
a social phenomenon. There are strong and weakb@eseen actors (Granovetter
1973). For innovation there are three types of nsgtvdevelopment. Firstly, there are
connections that do not exist although actors waeldefit from them. The first task is
to see these non-existing connections or holest (Ba03). Secondly, there should be
intermediaries that can transfer or deal knowlettgeugh these holes from actor to
actor (DiMaggio 1992). Thirdly, there is a needdvelop new networks that connect
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existing networks. Thus there are three rolesrtarmediariesn networked innovation
(Hardagon 2003, 55-64). Intermediaries are actbads treate new connections and
transfer knowledge between actors in innovationesys

National innovation system refers to all actoreetihg innovation capability (Tidd et

al. 2005). Regional innovation systems are ret@siof the national innovation system
on the region. Regionally the innovation systembislt of creators and users of

knowledge (Autio 1998). It is difficult to evaluat@enovation systems externally

because of rich tacit knowledge involved (Ibid.pWNforms of innovation models are

living labs, where users can innovate productssamdices in their real context (Lemola
2009). An innovation ecosystem refers to dynamit ad hoc based new connections
for innovation between actors. An innovation ectmyshas potential that is activated
in focused actions or emerging situations. An iraimn ecosystem is more flexible

than an innovation system and is more based ongimgecase-by-case connections.
Actors of the ecosystem create the potential fer shstem that can be utilised by
orchestrating the ecosystem. The orchestration inesjuactive members that see
opportunities and are willing to utilise the potahtwith other actors. In a dynamic

environment sustainability requires learning caligidrom the system. It also requires

control and interaction with its environment (Alasiéa 2008, 268).

Trust creation is necessary before the networketthgas are willing to share knowledge
openly and spontaneously. Trust is constructed ftbree dimensions: competence,
goodwill, and identity. Competence is the most intgat element of trust (Blomqvist
2007, 178-190). Trust can be created with immedgabblem solving, frequent contact,
honest communication and by developing wide retstigps (Wilson and Wilson 1994).
In dynamic situations entrepreneurs use fast patdomst based on fact analysis and
intuition (Blomqvist, K. 2007, 178-190). Collaba@at competence is seen as a core
competence for innovation (Blomqvist and Levy 200Hles et al. 2005, 2006). In the
future, the success of innovative SMEs is basedeohnology and trust (Miles and
Snow 2005, Miles et al. 2005).

Diffusion of innovation$ias similar elements irrespective of environmertt saubject.
Diffusion is a communication process where ideastansferred between members of
social system. There are individual differencesalke-up and adoption, and those who
are interested in innovation are the key actorspders can be divided into five groups:
innovators, early adaptors, early majority, latejanty and laggards. Innovators are
more often highly educated than laggards. (Rog@@5)l The implementation of an
innovation sometimes requirese-innovation This often happens with complex
innovations. In those cases a reflective way of kimgyy helps to implement the
innovation. The role of early adaptors is importanknowledge diffusion and in the
support of other adaptors. An innovation has priogemhich explain its success or at
least support the diffusion of innovation: the atldealue of the innovation,
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compatibility with the user and her values, simipfictrialability without complete
commitment and observability of results and othendjits for the user and the
observers. (Ibid.)

3.3 Open innovation

Innovation is changing frona closed innovatiorparadigm toan open innovation
paradigm (Chesbrough et al. 2006). Closed innomnatéderred to doing Research and
Development (R&D) and innovation related activitiashouse. The open innovation
paradigm considers external ideas and exploitingpodpnities as equal to an
organisation’s own ideas and ways to commercidhsen (Chesbrought 2003, 43). In
the open innovation paradigm higher education isrgrortant collaboration partner for
firms (Ibid, xxviii). In knowledge society the kndedge is more widely distributed.
Open innovation is about finding new creative camakiobns of internal and external
knowledge (lbid, 43). Open innovation seems to jpgli@able in a growing range of
industries (Vanhaverbeke 2006, Gassmann et al.)2@L&tomer based innovation and
networked innovations in communities are new wayapplying open innovation and
they are on the increase (von Hippel 2005). Openceosoftware is an important part of
the open innovation paradigm because it enablesr atimovations as well. The open
innovation models introduced are mostly for largghltechnology firms. There are also
signs that the traditional industries are in traosito the open innovation paradigm
(Chesbrough et al. 2006, Chiaroni et al. 2009, Bass et al. 2010).

There are four major drivers that drive the outsmg and opening of innovation.

Firstly, the demand for innovation is growing whilew market demands, in the form
of new products and services, are rising. Secontiy supply of scientists,

technologists and knowledge is growing fast. Thirdbteraction capabilities are better
due to the internet and information technology.cAlsiteractions between technologies
grow all the time. Fourthly, new incentives alsasexlike lower taxes, lower trade

barriers and a lower level of investments requirguinn 2000). Also the rise of

complexity directs towards open innovation. Theref@rganisations cannot easily
innovate alone anymore (Van de Ven 2005, Van deatet. 2008). The outsourcing of
innovation requires several things from the actorgolved. All actors must be

committed to the goals and all actors must alse@tiefnom the actions. The processes
must have managers or “masters” and these managstsalso be trained further as the
process gets more complicated. Actors should hateractive software tools. There
should also be challenging development goals whute one to think in unusual ways.
The focus should be on the results and not on @ngswhey are achieved. Especially
applying rules that are too tight can hinder ckafyti Software tools should be used to
coordinate the actors. The benefits should be dd/idetween the actors. Interaction
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between actors works on three levels: senior masagesters and developers. There
should be incentive systems and the knowledge latton should be open. However,

there are risks in the outsourcing of innovatiohe Toutsourcing organisation must

coordinate the process and create adequate adiled Wraother cases there is a danger
to be left outside the value chain by other act@stinn 1999, 2000).

There are requirements for open development tleapaarequisites for its deployment.
Distributed knowledge can be collected if theransopen access to it, in other words it
is not closed or owned. A large enough amount dafrausconsider the product
(knowledge) valuable. The product benefits frongéapeer observation and evaluation.
It can be improved with creative initiatives anddwyrecting errors. An individual or a
group can step up to take the leadership of thegrand create a core of contents that
is promising enough to develop into something wyedleneficial. A constantly
interacting community of volunteers can build amdyproduction of the knowledge
(Weber 2004, 271). The open source process sugdbatsthere are general
organisational principles for the distributed inabon: to empower people to
experiment, to enable parts of information to feath other, to structure information so
that it can combined with other pieces of informati and to create a governance
system that supports this process (Ibid. 234). U$er innovation communities can be
successful when at least some users have sufficieantives to innovate. Also at least
some users have incentives to voluntarily reveal thventions and the means to do so.
The user-led diffusion of innovations must alsodide to compete with commercial
production and distribution. (von Hippel 2001)

One of the main challenges in open innovation isitwhill make people reveal their
ideas and knowledge for free (West and Gallagh€&620 2006b). The expectancy
theory says that individuals are motivated when dtteactiveness of reward and the
road to reward are present. Firms are found toaletleeir innovations when they
benefit and there is no loss in return. Customezsaadlling to innovate when they get
better products (von Hippel 1988). Firms can reueeir innovations even to their
direct competitors when there is a growth in markbare. They may grow an
ecosystem of innovation around a product or a seralthough even their competitors
may partially benefit from the results. (West andll&her 2006a, 2006b) The most
important issue from the point of view of open imation is to understand how to
motivate spillovers (West and Gallagher 2006a). §éwond challenge is how firms can
recognise external knowledge and how they can tefdg benefit from internal and
external ideas and their exploitation (West andlaghker 2006b). Opening up the
innovation process also requires a new type of gemant that the traditional
industries are not used to (West and Gallagher &006ome higher education
institutions create open source software. Thisaso# can also enhance innovation, like
when being used for open innovation processes twrae triple-helix and user
participation to the innovation process (Santon@®92 Santonen et al. 2007).
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Open innovation creates technology and businessdgpendencies and therefore it also
makes the innovation process more complex (Dogsoal.e2006). One of the few
practical open innovation models introduced inrétare is the Connect and develop
model. The model emphasises thgortant roles of strategy, entrepreneur networks
and open innovation platforms in the innovationgess (Huston and Sakkab 2006).
Innovation has a changing character. It is moviognfa closed to an open innovation
paradigm. In the open innovation paradigm, inter®&&D is still needed in
organisations. lIts role is to identify valuableerxial knowledge and fill missing parts
not found outside the organisation in questioshttuld combine and integrate external
knowledge to create more complex combinations obwkedge and even create
revenues by selling research outputs to other fir(@hesbrough 2003, 53) The
outsourcing of innovation may be an important sggtfor a firm from the very
beginning. A network growth strategy best fits proilve firms and those who have
fluctuation in their volume of business. It alsts fany new firms that do not have plenty
of resources. Internal growth emphasises the maealitibnal management
competencies while networked growth places morehasip on new competencies, like
networking, trust creation, social skills, commution, collaboration, network building
and management, partner evaluation, network workingdels. (Varaméki and
Tornikoski 2007)

From the recent and past research concerning ap®vation some trends can be
identified. Open innovation is turning from piongéo mainstream. It is spreading from
high to low tech and from large firms to SMEs. Tihaovation process is changing
from a controlled process to an iterative probe-@adn process. Innovation structures
are changing from independent action to variougsypf alliances. Higher education
institutions are changing their role from ivory tewto knowledge brokers and
corroborative research partners for industrieserivél processes within industries are
becoming more professionally managed from the pafintew of open innovation. The

context of innovation is changing from products dervices. Intellectual property

management turns into buying and selling rightdesd of only protecting them.

(Gassmann et al. 2010).

Open innovation requires new competences and maragefrom firms. In open
innovation higher education can be an importantngarfor firms. At the time open
innovation makes innovation more complex. The éxsipractical open innovation
models emphasise strategy, entrepreneur netwodksaavation platforms.

3.4 Innovation Based on Science, Practise, and Teahlogy

This subchapter examines science and practiceuasesofor innovation. It also studies
the role of information and communication technasg(ICT) in innovation and
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technologies that can enhance knowledge creatmmpmation and innovation. These
technologies are defined emovation technologies

Innovations can be science or practice based. novition based on science (STI
model) the basic research results are turned tduptse and services via applied
research. In innovation based on practise (DUI M)aie sources of innovation are

diverse. In DUI model of innovation the innovatiorsise from doing, using and

interacting. Doing means learning by doing, usirgans using of complex systems and
interacting means knowledge intensive service mae® STl model is mainly based on
explicit knowledge and DUI model is more basedamittknowledge. STl model needs
to be complemented with DUI model. In practice, thedels are overlapping and there
are no pure STI or DUl models. (Jensen et al. 2@MJ)-model organisations use

interdisciplinary working groups, quality circlesystems for collecting proposals,
autonomous groups, integration of functions, and hloerarchy. STI-mode learning

organizations use positive expenditure to R&D, peration with researchers and
employers with higher education degrees. (Jenseh. &007) New product concepts
start from three main sources, from strategy, fasgng or free ideas (Kettunen et al.
2008, 184). The value of innovation is largely lwhea technology, application and

context (lbid. 31-33). In science based innovatibere is a valley of death in the

knowledge path between basic research and applicaResearch resources diminish
when commercialisation becomes more likely. Commésation resources grow

significantly only when the risk of failure is sthahough. (Markham 2002).

Today, software dominates all innovation stepss ktrongly involved in research and
the publication of research results, applied restegsroduct and service development,
manufacturing, interaction with customers, moniigrusage of products, diffusion and
organisational learning, interactive opportunitycagnition, user innovation. The
internet and open source have enabled massesmfations themselves. ICT seems to
have an important role also in the future. (Quinrale 1996). Technology and ICT
competencies are positively related to radical wation (Di Benedetto et al. 2008). In
particular ICT helps to move from the closed inrtava to the open innovation
paradigm because ICT enables the exchange oftdistd sources of knowledge. Tools
that can be used are for example data mining, sioul, prototyping and visual
representation that are here called innovationn@dgy. ICT also helps to change
implicit knowledge to explicit and effectively trsier explicit knowledge. It also helps
in open innovation by effectively transferring athdified knowledge between actors.
(Dodgson et al. 2002, 2006)

ICT is intensively used on several areas that suppoovation creation: basic research,
applied research, development, manufacturing, aotem with customers / interactive
customer design, monitoring the usage of produdifusion and organisational
learning and new value added systems. It looks likewill stay in the core of
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innovation. (Quinn et al. 1996). Customisatiorpadducts and services is mostly based
on ICT technology (Prahalad and Khrisnan 2008Qgdneral business spending on ICT
R&D is high (the share of all business R&D thainisnformation and communications
technologies). As an example in Finland it is ab®% and in Netherlands over 45%
(Hirsfeld and Schmid 2007, 11nnovation technologys broader by definition than
ICT. ICT refers to computers, internet, and comroation devices and so on whereas
Innovation Technology is a broader set of new tetdgies like simulation, modelling,
virtual reality, data mining and rapid prototypitgy name some of them. They can be
used in several ways in open innovation to acctdetfze creation of new knowledge
combinations. (Dogson et al. 2006).

Innovation technology speeds up the innovationgge@nd makes the fast creation and
integration of knowledge possible. Effective innbva requires a combination of
science based and practice based innovation andutitisation of innovation
technology. The role of ICT and innovation techigis is essential in innovation
based on technology. ICT competences are als@delatradical innovation capability.

3.5 Entrepreneurship

Entrepreneurshipis one implication of innovation and entrepreneare seen as
creators of innovations. Entrepreneurship is a ggef opportunity recognition and
exploitation (van der Sijde 2006). The process dapkace in a social system where
economic, strategic, cultural and network capitak gresent (Groen 2005).
Entrepreneurs have a unique contribution by crgatomeative destruction with
innovations based on new combinations of knowlg@mhumpeter 1942). Innovation
begins with opportunity recognition as describedigain the innovation management
part. The path dependency or corridor principlel@rg why an entrepreneur sees
certain opportunities and not others. The oppotyugimerges because the entrepreneur
has started a firm or project that creates knowdeddpout customers, suppliers,
technologies, new trends and about entrepreneselfiefhese opportunities would not
have been met if the earlier firm or career would Inave been started. (Teece et al.
1997, Ronstadt 1988)

Knowledge intensive business servi¢$BS) are services and business operations
heavily reliant on professional knowledge. They my@&nly concerned with providing
knowledge-intensive support for the business psEe®f other organizations. When
considering studies about knowledge based entreprehnip and innovation
management in knowledge based economy, an integagigroach is recommended so
as not to lose important aspects (Miles 2000).
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Student entrepreneurshiis defined as a model where a student becomes an
entrepreneur during her studies. Van der Sijde §2@deated a research agenda for
student entrepreneurship consisting of specificicgpsupport structures, teaching
entrepreneurship and curriculum development. Mesearch is done on teaching
entrepreneurship. Student entrepreneurship camfy@osed by training, coaching and
mentoring (Kirwan et al. 2008)lraining is the teaching of knowledge, skills, and
competenciesCoachingis a method of directing, instructing and trainangerson or a
group of people, with the aim to achieve a goaltordevelop specific skills.
Mentoringrefers to a developmental relationship in whiam@re experienced or more
knowledgeable person helps a less experienced®kiowledgeable person to develop
in a specified capacity. In universities there isdramatic rise in entrepreneurial
activities (Siegel et al. 2007).

There is a need for holistic models that suppoe tineation of entrepreneurship.
Important areas supporting new businesses covendsssidea formulation, product

development, market definition, organisation depgient, competence, commitment,
customer and other relations (Davidsson and Klof&@03). According to case studies
three supporting systems are used in universityr@mwent: training, coaching and

mentoring. All three ways of support are recommen@d&rwan et al. 2008). Coaching

and mentoring are parallel and both are neededuppasting young entrepreneurs.
Success factors include a holistic approach, coemgetfit, defining needs, contacts to
networks, confidence increasing, commitment, medsarresults and using a set of
proven tools (Klofsten 2008a,b). Strategic focus aommitment of management is
required when introducing new entrepreneurial cptee higher education (Mertanen
et al. 2008). Entrepreneurship is based on innonatiand entrepreneurs create
innovations. Therefore innovation and entreprerteprare closely connected and the
creation and support of entrepreneurship also ergatovations. Holistic models are

needed in supporting entrepreneurship in highecattn.

3.6 Knowledge Management, Learning and Expertise

Innovation is mainly based on knowledge. Thereféearning and knowledge
management are involved in the innovation procks®wledge managemenan be
seen as strategies and practices used in an cagjaniso identify, create, represent,
distribute, and enable the adoption of insights exjgeriences. Knowledge management
should support the accumulating and creating of nsembinations of knowledge in
interaction that aims to the creation of innovasiofhe absorption capacitis defined

as an ability to recognise, acquire and use udafolvledge (Cohen and Levinthal
1990). Absorptive capacity can be divided into ptt# and realised absorptive
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capacity. Realised absorptive capacity leads tategiic flexibility and innovation
performance (Zahra and George 2002).

In knowledge economy learning is accelerated (Ladwand Johnson 1994).
Knowledge management methods can help to accelerateing together in practice.
What actually matters is learning to learn (Luntedlal. 2002). Knowledge intensity
emphasises the importance of learning for indivisluarganisations and innovation
systems (Nonaka and Takeuchi 1995, Senge 1990aKauid Norton 1992, Lundvall
and Johnson 1994).

According to Nonaka and Takeuchi (1995), knowledgeation is a process where
experience based tacit and writing based explicdvledge interacts. Knowledge is
created with expanding spirals in different epistégical and ontological dimensions.
The knowledge creation process has the followirgpsst sharing tacit knowledge,
creating concepts, justifying concepts, building achetype, and cross levelling of
knowledge to new levels of knowledge and orgarosatiKnowledge interaction
requires appropriate spaces. Knowledge can be tiefbc created in a hypertext
organisation which consists of line organisatioynainic project teams and supporting
ICT structure. Nonaka and Takeuchi claim that nesdpct development process is the
most important knowledge creation process in tigamisation. They emphasise the role
of project managers as important actors (lbid. 24@it explicit transformation is
performed by an individual but supported by orgatiis. The core of the knowledge
creation happens on a group level (lbid.).

An organisation’s knowledge assets can be creatsgdiral like process where tacit and
explicit knowledge are accumulated (Nonaka et @0(2. Innovation and knowledge
creation circumstances are created in a spacal¢&8leg. Bas can be divided into types
like originating, discussing, organising and exa@uBa. In these spaces diverse types
of knowledge are created. Executing Ba createsin®uinowledge, originating Ba
creates individual and collaboration knowledgecussing Ba creates definitions and
concepts, organising Ba creates systemic knowlébgaaka, Nonaka and Takeuchi
1995, Apilo et al. 2007, 123-124) The workers winolerstand strategic goals and have
a clear understanding of customer needs are igarible. They are in the crossing of
vertical and lateral knowledge flows. Usually thgesople are, despite of their titles,
also in power to make important decisions and hareinternal and external contacts.
The importance of informal tacit knowledge in aduitto formal explicit knowledge
should be noticed. (Nonaka and Takeuchi 1995, 240)

Expertisecan be defined as a progressive problem solvipglgbty where a person
constantly strives to exceed her previous levekmmfwledge and skills (Etelapelto and
Tynjala 1999, 17, 161). The development of expertisquires contacts to an expert
culture (Beraiter and Scardemalia 1993) and sumpgsbmits (Vygotsky 1978).
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Expertise can be divided into routine expertise addptive expertise (Hatano and
Inagaki 1992). Routine expertise refers to sohpngblems on the same or a close level
of expertise, whereas adaptive expertise meangardardevelopment and solving more
and more demanding problems. In expertise, prdcics are combined to theoretical
knowledge. Reflection skills are important in adudit to professional skills. It is
important for experts not only how problems arevedlbut also how they are set. This
requires the integration of theory lessons, probess practise, research and training.
Metacognitive skills are important in the developnef expertise. These skills are used
to control learning and motivation by the learrdativation is a centric element in the
development of expertise.

Today employers require from experts in workinge liiot only expertise but also
capabilities to find new knowledge and apply itllaooration and team working skills,
written and oral communication skills, foreign lamage skills, flexible decision
management skills and the ability to manage pressund uncertainty. Traditional
teaching does not much support this kind of expertjrowth. One of the greatest
challenges is to develop learning methods that aoenprofessional skills and general
competences. There are several emerging methoas.oDtne main theories that are
common in these is constructive learning. (Tynj889, 162) In constructive pedagogy
central elements are the following. It notices éxésting knowledge the learner has. It
accepts that there are different, individual intetations of knowledge. The
development of metacognitive skills (self regulatiknowledge and skills) is also
activated and so are the learning and thinking gsses. Constructive pedagogy
emphasises the importance of social interactionlesrning. Learning should be
combined with a simultaneous usage of knowledgarnirg is also a cultural transfer
process. The evaluation of learning is an entityenghthe process matters the most.
(Tynjala 1999, 162-165)

Project execution is in the core of combining tlyeand practice. In a project, learning
and teaching processes should be seen as a learocess where the participants have
problems they can investigate together. All theeeBal elements of expertise can be
developed in working life projects, like theoretikaowledge, practical knowledge and
self regulative knowledge. Analytic tasks, discassi tutoring, coaching and mentoring
are the central mediating tools in this. (Tynjatéak 2006) Innovation processes and
projects can be seen as collaborative learninglaalative learning is societal and
collaborative work of which the result is more thtae sum of its parts (Etelapelto and
Tynjala 1999, 19). In collaborative learning intdran is an essential element. The
process of collaborative problem solving buildsrirthe following phases: collecting,
sorting of knowledge and making conclusions, priésgrviews and defending them,
challenges created by opposite views, conceptudilicis, and uncertainty and new
conceptualisation, synthesis and integration. Tlanmsigns of collaborative learning
are direct interaction, positive interdependenayividual responsibility and equal
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participation. To make the collaborative problenmvsm constructive, the central
elements are collaborative environment, heterogegrioups, sharing of useful
knowledge, social skills and rational argumentati@eflection is a central element of
collaborative learning. Collaborative learning auhd to fit into the investigating and
guiding of innovation processes as well if not takao literally (Siltala et al. 2008).

There is an ongoing change from a knowledge sodmtg learning society where
constant professional learning is a must for ewgoyker and it requires new views.
Also the working life organisations’ developmentdaorganisational learning must be
taken into consideration. (Kotila 2003, 21). Thadwmation process emphasises diverse
types and levels of learning in its phases. Inséerch phase the ability of individuals to
acquire knowledge and organise it are essentialhdnselection and planning phase,
team level expertise and learning is required him itnplementation learning by doing
on both team and organisation levels is requiredhé capture (value creation) phase
effectiveness is needed on process levels (Apilal.e2007, 130). New trends and
requirements are seen also in the pedagogy reseathn teaching as innovative
solutions (Good et al. 2007, Heinila et al 2009inkieet al. 2010, Kairisto-Mertanen et
al. 2009, Kallioinen 2007, OECD 2008, Ristimaki 800

3.7 Summary

Innovation management is based on strategic gagbpropriate processes and
networking. Innovation is closely connected to téag and therefore innovation can be
enhanced by using knowledge management to suppwtvigdge creation and
combination. Learning and expertise are also cdededo innovation because
knowledge intensity increases in society and irdpots as well. Experts go over limits
and cross borders in their work and therefore thaye opportunities to create
innovations. And vice versa, the creation of inrimres requires actions that are typical
for experts. Entrepreneurship is a result of intiweaess and entrepreneurs are key
actors in the creation of innovations. There affedint forms of innovations. They are
important for all firms. Innovation takes increaginplace in collaboration and clusters
leading up to open innovation. In open innovatibigher education is an important
partner in innovation for firms. New practical m&gleare needed to enhance
collaboration in innovation to harvest the benefdas open innovation and the
combination of science and practice based innowatio
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4 Introducing the Case and Context

In this chapter the Finnish innovation system amghér education’s role in it is

introduced. The Satakunta county and its charatiesi are described. The main
characteristics of Satakunta UAS are introduced, tae rationale for case selection is
explained.

4.1 Innovation and Higher Education in Finland

Finland created its first national innovation st in 2008. According to it the major
drivers of change are globalisation, sustainableld@ment, new technologies, and the
ageing of people. One of the key issues for a somihtry like Finland is how to find
new crucial knowledge for innovation and absorf@ite main national innovation goals
are selected to be productivity through innovatand being a global forerunner of
innovation. The four selections made in the stratag connecting to global innovation
networks, emphasising customer-based and useredeminovations, supporting of
innovative individuals and societies and havingstesmic approach to innovation (NIS
2008). In general Finland sees that its succdsassd on knowledge (FSTPC 2006) and
therefore higher education has an important rokaénnational and regional innovation
systems. The Finnish innovation policy fosters kleolge intensive services (Research
in Finland 2008). Thé&innish Science and Technology Cournak listed the following
important development efforts: to foster the tdtmctionality of the innovation system,
to strengthen the knowledge base, to improve tladitgof research and the allocation
of research, to to increase the utilisation of aese and commercialisation, and to
ensure financial resources. At the core of thevation system are education, research
and product development, and knowledge-intensiveiness and industry. Varied
international cooperation is a feature running tigfothe system. (FSTPC 2006)

The producers of new knowledge include universig@sl Universities of Applied
Sciences, research institutes and business emstespiihe users are mostly enterprises,
private citizens, and decision-makers and autlesritiesponsible for societal and
economic development. The role of scientific infatmon in societal and economic
development has been constantly growing, which esmes the significance of
cooperation and networking both between the pubid private sectors and within the
sectors. A key task for science, technology andvation policies is to ensure a
balanced development of the innovation system édmad strengthening cooperation
within it.

The main renewal for the national innovation sysisrdtrategic Centres for Science,
Technology and Innovation. Strategic Centres faei@®, Technology and Innovation
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will provide a new way of coordinating dispersede&rch resources to meet targets that
are important for the Finnish business and societyhe strategic centres Companies,
universities and research institutes will agreegoint research plan. The plan will aim
to meet the application needs for practical appboaby companies within a 5-10-year
period. In addition to shareholders, public fundimgganisations will commit
themselves to providing funding for the centreshie long term. (FMEE 2009, Pursula
2008)

Finland has a dual model for higher education. higher education consists of
Universities and Polytechnics, which are at presmited Universities of Applied
Sciences (UAS) in English. The law for UAS defirtleat UASs have an educational, a
research and development, and a regional develdpmission. According to the law,
UAS education is based on the needs of the workiagand its development. The
graduates are experts that are able to developstiees and the society they work in
(Law for Finnish UAS 2003). UASs produce educatibat supports the professional
growth of students. Research and development idiedppesearch that serves the
development of teaching and it is based on thesetdegional economy. Education is
emphasised in the law text and also funding emphadgieaching (Kotila, 2003). The
main portion of the funding is addressed to teaghictivities. The UASs have a special
role in the research and development of small aadimm sized enterprises and in the
development of welfare services.

UASs are new actors in the higher education fieldFHnland. They started as
Polytechnics in 1992. They educate experts thatoarbine theory with practical skills
for the industries. The research function of UASapplication and user oriented. It
enables quality in education and a better regiomgdact for UAS (Arene 2006).
Funding for UAS is primarily addressed to educatishich shows in actions. In
practice the limited funding of research and depelent activities has caused that most
UAS connect teaching, applied research and regideaklopment tightly together
(Kotila 2006). UAS can have different roles in R&like coordinator or administrator,
expert, educator or builder of R&D infrastructukdafttila et al. 2007).

In UAS teaching, it is central to combine reseatelhching and working life together.
As a central teaching method there are researcldevelopment projects together with
working life where the students can learn develg@nd investigating approach. In the
learning process the learner, teacher and workifgy participant are in deep

collaboration. The Finnish Ministry of Educationshan entrepreneurial policy that
emphasises supporting the creation of entrepreadespirit nationally and regionally,

supporting internal and external entrepreneursimg@ starting new enterprises and
supporting innovation in general, and developingtéxg enterprises and supporting
succession. Many UASs have also added knowledgmsive entrepreneurship into
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their strategic focus. Regional impact is seen asira of impacts of all the actions.
(FME 2004)

The Finnish Higher Education and innovation polltgs gone through some main
changes and renewals. For Universities the maiewals are the university reform and
the new innovation university concept. Accordingttie university reform all Finnish
universities are governmental agencies, but thdly bei separated from the state as
autonomous private foundations. The state willheerhain financer also in the future,
but universities have the responsibility of theioeomy. The number of outside persons
in university boards will be increased. Aalto Uniity is based on a new Finnish
Innovation University concept where three existingversities in Helsinki region are
merged into a single new one. The merger is pathefstructural renovation of the
Finnish University sector. Aalto University has igion to be a world class university
by 2020 on the fields of technology, design andrmss. Aalto University will have a
new structure and management system based onefwandation. Aalto University
will have better resources and more autonomy amdllitoe highly international. The
first academic year started in August 2009. Unitiess of applied sciences have also
mergers in process and many UAS have either chaogegding to change towards a
limited liability corporation model where the regad industry, chambers of commerce
and municipalities can be shareholders. All thdsges aim for a more dynamic and
competitive higher education system and betteraeteon with industry and society for
knowledge utilisation. (Pursula 2008)

4.2 Satakunta Region and Satakunta University of Aplied Sciences

Satakunta region is the most industrial region imlaad. Particularly the base metal,

machine construction, wood processing, leather faad production industries are

strong. The Pori and Rauma ports are important orateonal scale. The Satakunta
region has a diverse industry and clusters. Ovét B0 production comes from the

technology industry. Satakunta was among the fegtons in Finland that created its

technology strategy. Regional strategies are aramefe for strategies of higher

education on the region. Satakunta also has a s#ivhigher education with local

University Consortium and two Universities of Amai Sciences with diverse

innovation environments and networks. Satakun&dsis a part of a national networked
Centre of Expertise program. The region has a gedahical infrastructure, rich culture

and clean nature. There is plenty of space fongi\and business. It has active people,
communities and countryside.

According to the industrial vision of Satakunta teselopment of industries continues
in a steady and controlled fashion. The strongrteldgy and wood industries create the
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base for business and welfare and are significaméldpers of competitiveness. New
growth industries like software and communicatiod automation integrate to existing
industries. They have a central role in the devaleqt of competitiveness. The central
challenges of the region will be
1. raising competitiveness by improving efficiency andovative applications
2. solving the retirement of workforce by improved ig#ncy and foreign
employees
3. ensuring the preconditions for business and fotewpsthe business
environment
4. ensuring the local multi-field talent and expertgaew technology
5. forecasting future demands because of faster aderwhange processes
The challenges are the same for both private abtigqmector.

On the Satakunta region industrial vision actiat the first action is the fostering of

regional innovation activities: firstly, by recdgimg the main trends and growing fields
of industry. Secondly, fostering R&D by combiningdustry resources, research, and
external resources of knowledge. Thirdly, addinjaboration between anchor firms

and other actors on the region, like bringing tbgetyoung innovative entrepreneurs
and senior industrial managers to dialog, trangjeod practices and change
interdisciplinary knowledge. Fourthly, adding reseafunding on the region on focus

areas via strategic centres of excellence and appropriate channels. (Satakunta
2009)

Satakunta University of Applied Sciences (in Fihng&atakunnan ammattikorkeakoulu,
Samk, previously called Satakunta Polytechnic)osaled in the Satakunta region in
Finland. Education, research and development agidnal development are its core
functions. It has three faculties: Business anduCe) Social Services and Health Care,
and Technology and Maritime Management. Satakuia I3 the biggest institution of
higher education in the region. Satakunta UAS dpserin the biggest towns of the
Satakunta region. It provides the students withiss&and expertise they need in working
life. It conducts applied research and developnagt participates in the development
of the region and the working life. It focuses aternational activities and international
cooperation in many ways and promotes cooperatietwden higher education
institutions. It has three faculties and campuse®ur towns and the city of Pori as a
maintainer. There are over 500 teachers and s&filvers, 6500 students and an annual
intake of 1,100 students. It has 25 degree progrsnm Finnish and 4 in English and
900-1000 degrees awarded yearly. It has 34 millioros of annual operating expenses.
Satakunta University of Applied Sciences has beesrded by the Finnish Ministry of
Education several times. It has the following acéimeents: Centre of Excellence in
Regional Development 2001-2002, Centre of ExceflemcEducation 2002-2003 and
Centre of Excellence in Education 2005-2006. (Li26a9, 16)
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According to SUAS vision it is a significant institon of European higher education
and that produces knowledge that is valued by imigss It has the following strategic
goals that help to achieve the vision: Satakunte&SUxas an operational culture that
supports strategic goals. It has products and cesvihat are valued by its customers,
competent and wellbeing personnel and excellengedoesses. It actively manages its
reputation and it has financial tolerance. SatakUWAS has adjusted its strategies to
national and regional strategies and its educatiograms and curricula to regional and
national needs. It has also build metrics to tima s$trategies into actions and results
(Laine 2004). Strategic goals have their criticadcess factors and metrics that are built
in the Balanced ScoreCar(BSC) system (Kaplan and Norton 1992) to helptatya
execution. All strategies are updated accordingadal and result contract periods with
the Finnish Ministry of Education. This period isw three years. To also support
vision achievement SUAS selected the values aaogrth which: it values people,
operates openly and honestly, produces knowleddeampetence that is valued by its
environment and creates outcomes in collaborafiSatakunta UAS strategy, Laine
2007, 2008a)

Satakunta UAS has selected its core areas of afiplis research. According to its
technology strategy the strategy helps to recogriise technological operating
environment. It also helps joint understanding agn&®&D personnel and helps to
define core technologies and core technology arkabelps to direct applications
research to develop its own profile and competehdeelps to increase the probability
of successful projects and cumulates knowledge edacted areas. It supports the
allocation of resources and investments to relepasjects. It helps to reduce detailed
guidance and steering of actions. And finally,etgs to combine applications research
to teaching and improves collaboration and atmasph@bid.) The collaborating
opportunities in R&D with Satakunta UAS for SMEsddarge enterprises are on four
levels. Firstly, firms can participate into natiimdunded large programs by partially
funding them. Secondly, they can participate infiktded European research programs
in collaboration with Satakunta UAS. Thirdly, thean make a contract research
agreement with Satakunta UAS. Implementation candres in several ways varying
from small to large projects in volume. Fourthlynfs can make student engagements
such as a thesis, a student project or practicat &e a part of study module or single
course. In those cases guidance is provided bheéesac(Satakunta 2009)

Satakunta UAS has a quality system that covergsathain processes and functions.
The management system in Satakunta UAS is desdnh&giquality manual. It consists

of the following elements: customer needs detecttiategic planning, goal agreement
between the Finnish Ministry of Education, the aiiyPori as the maintainer of the

UAS and Satakunta UAS, annual planning, the devedrp plan and management
reviews, quality management and crisis management.
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The pedagogical framework in Satakunta UAS is wagKife oriented. It is based on
principles where the learner and working life coiepeies are brought to the focus.
Learning, personal growth and competences needeariking life are supported with
the appropriate pedagogical environment. Pedagedpased on a humanistic view of
man, a developing view of knowledge and a constristtunderstanding of learning.
According to a humanistic view of mam person is: free, decision making and
responsible of the made decisions; developing,ab@md aiming at interaction; and
valuable as a human being and having opinionsrthet be respected developing
view of knowledgemphasises the application of knowledge and threldging nature
of knowledge and the corresponding real world, vactknowledge acquisition and
transformation, a critical approach to existinggtices and sources of knowledge, an
understanding and capability to handle a large bafdgnowledge, the integration of
knowledge and skills to expertise and the valukradwledge per seConstructivist
learning emphasises learning instead of teaching, the deanstead of the teacher and
an individual construction of knowledge insteadttué transfer of already constructed
knowledge.

In Satakunta UAS the learner is responsible fordven learning. Satakunta UAS has
the responsibility to offer teaching, guidance ankarning environment that facilitate
learning as described, and challenges the leandevelop into an expert in her own
field. It is crucial to support the students’ mation to learn. The learner is seen as a
self-guiding, a development-intensive individuattlims to educate herself, grow as a
person and grow into society. It is crucial in twastructivist view of learning that the
understanding of learning subjects does not trangfethe teaching. The learner
constructs her own understanding during learningAS is responsible for producing
pedagogical actions and environments that supetabove principles. (Satakunta
UAS strategy). Satakunta UAS has a competence baseitula for the programs.
According to a large student survey for graduates their employers, the five most
important general competences for graduates apecific expertise of one’s own field
of study, negotiation skills, collaboration skillproblem solving skills and time
management skills. (Jaatinen and Kuurila 2008). édencompetences are learning
competence, ethical competence, communication acidlscompetence, development
competence, organisational and societal competemokjnternational competence. In
addition there are the specific competencies ofdgree programs. In ICT technology
they are mathematics and natural science competeri@rdware competence, software
technology competence, ICT-business competence, t&Velopment skills and
networking competence. (Satakunta 2009)

42



4.3 Rationale for the Case Selection

There are two main reasons to select Satakunta B\§he case for this research.
Firstly, Satakunta UAS has been awarded severastifor its regional impact and
quality of education and noticed positively in sevesvaluations and research. Novel
solutions for interaction with industry are expectto be found. Secondly, the
researcher is able to receive a deep understaoditg functions and activities because
of his affiliation in it. It also makes it possibteat the modelling process lasts for
several years. In evaluations and research abdaki®8da UAS its interaction with

industry complete models are not presented or atedu Only parts of the interaction
are modelled or evaluated.

During years 2002 to 2009 Satakunta UAS has bealua@ed several times by the
Finnish Higher Education Evaluation Counsel (FINMEBEN national evaluations. In

2001 Satakunta UAS was evaluated concerning it®magimpact (Huttula 2001). In

year 2005 Enterprise Accelerator incubator wasuatatl by FINHEEC (Salminen and
Kajaste 2005) and the Finnish Ministry of Educatiawarded the Enterprise
Accelerator of SUAS as a Centre of Excellence indation for years 2005-2006. The
Quality Assurance system was evaluated in 2009i(idalet al. 2009).

According to the regional impact evaluation repeatakunta UAS is able to combine
regional resources to a common goal. The main ssctactor was found to be the
strategy that was based on the specific needsegbdlts of the region. Leadership and
management were the supporting factors. It wasddhat the model needs sensitivity
from the management to find balance between therskvrequirements. UAS was
found to have a unifying affect on the region. Tduministrative model is evaluated
constantly. The management was found to be cledriartlose interaction with the
education process. (Huttula 2001, 90-91). SataklA& has a remarkable role in
producing professional experts for the region. $fanoffices do an impressive job.
There is evidence from multi-field actions on adllds of education. The Institute for
Automation and Information Technologies also bullsS capabilities. In general the
emerging industries are in focus but traditionatlustries are also noticed. The
traditional industries should be noticed more gihpn Although welfare
entrepreneurship and technology are developed b$,Ulhe weak signals need to be
more carefully detected in these fields. Sataklwis is trusted and respected in the
region. Interaction with stakeholders creates tbemefits for all participants. The
stakeholders also recognise these benefits. Traersis have good opportunities to
execute the main idea of UAS: theory is connectegdractical experimenting and all
studies aim to employment. The evaluation groug ses opportunities for success are
good in the future as well if the innovative cuéius maintained. Satakunta UAS was
also able to see its future challenges clearlyd)Ib
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In 2005 Enterprise Accelerator evaluation the eataits pointed out that the
development of education for the needs of the iatmbneeded a new innovative
approach. In the evaluation report the interactiwith industries, the contracts’
important role in the creation of commitment, dgle in mentoring, and the new
understanding of customers and partnerships arneedopositively. (Salminen and
Kajaste 2005) The incubator fulfills the innovaticeteria of the evaluation, it is
effective and the evaluators recommend it to be usa larger scale as well. The future
challenge will be taking an even more encouragetlanactive role. This means the
creation of new research and the development efarks together with other regional
actors, like business service organisations andefienal university centre. The aim is
to create innovative types of entrepreneurial astiorhere is a need for new funding
models because funding in EU will change. The eatals see that it is likely that the
Enterprise Accelerator can be a remarkable ancecésg driver in the enhancement of
entrepreneurship in higher education. They seeriieagement of the accelerator as a
challenge and they would like to see a larger mamagt team sharing the management
responsibilities. (Salminen &Kajaste 2005, Lain@le2007).

In the last external quality system audit done BYHEEC Satakunta UAS passed the
evaluation audit and was evaluated to be on thensebighest quality management
level according to the scale used in the audit. tHe audit report FINHEEC gives
Satakunta UAS acknowledgement for the fact thatagonty of the staff is committed
to the quality assurance system (QAS) and undefstas importance. The system also
guarantees the students good possibilities togiyaaite and influence, which has been
well benefited among the students”. (Malinen et 2009) In its audit feedback
FINHEEC also states that Satakunta UAS is wellgrdted into the surrounding society
through its close interaction with the working lif€hrough advisory boards it is
possible for the representatives of the working tid actively take part in directing
Satakunta UAS'’s future activities. FINHEEC gaveaRanhta UAS positive feedback on
the regular follow-up studies addressed to gradustiedents and employers, feedback
gathered from the students and our partnershipracistwith companies”. (Satakunta
UAS 2009). The evaluation group sees partnershigracts as a good practice that
should be diffused (Malinen et al. 2009,36). FINHEBRIso makes some development
recommendations in its report. Satakunta UAS sholadfy its Balanced Score Card
metrics and increase the number of internal qualiglits. It would also be vital for
Satakunta UAS to better find out what kind of dataduced by the QAS would be
required by external stakeholders. In order to mtakewhole personnel committed to
the QAS FINHEEC recommends Satakunta UAS to furithevelop its QAS and
enhance the dialogue between management and petsbiMHEEC will evaluate the
QASs of all Finnish Universities of Applied Sciesday the year 2011. Satakunta UAS
audit was part of this program. (Satakunta UAS 2009
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4.4 Summary

Satakunta UAS has several features that make imtaresting case for this research.
Working life orientation is emphasised in all leam activities and in the faculty of

technology all teachers have industr@atperience.Learning in Satakunta UAS is

working life oriented. The management system, tingtesyy, metrics and the quality
system support interaction with industries. SatéudAS is also awarded for its
regional impact and the incubator for studentsaddition to this the affiliation of the

researcher makes it possible to create deep knge/lafout innovation creation and
select Satakunta UAS as the case study in thiamase
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5 Systemic Interaction Model for Innovation

In this chapter a systemic model of interactioméscribed based on seven published
papers. The model is based on case studies abtakuSta University of Applied
Sciences and its partners. The model consistxaosnponents that are all described in
individual subchapters.

5.1 Strategy for Innovation and Entrepreneurship

Satakunta UAS has made a strategic decision to havantensive interaction with
industries. There are several modes of interactik@ supporting the knowledge
upgrading of higher education graduates by mearezio€ation, increasing knowledge
and the level of technology with contract reseant joint collaborative development
projects, the activation of cluster collaborationdathe detection of collaboration
opportunities, specialised services for SMEs ardctieation of KIBS firms. SUAS has
chosen several focus areas to bring knowledgedadgion. Firstly, it educates high
level experts for working life. Secondly, it incees regional knowledge creation and
technology development by contract and collaboeatiesearch. Thirdly, it develops
specialised R&D for SMEs. Fourthly, it creates kihexge intensive spin-offs. And
fifthly, it produces adult and continuing educatioActions are based on UASs
strategies that are linked with policies and stiigte on European, national and regional
levels. Satakunta UAS has developed ways of intieracvith its partners (Laine
2004a). There is a strong regional focus in stsategd actions. Research and
development is aimed at helping regional compaares other organisations to add to
their competitiveness. Satakunta UAS is not patgnéctively. It wants to use faster
and straightforward knowledge transfer and knowdeslgaring in interaction.

All faculties have their own focal areas in theastgy and entrepreneurship is a
common focus area for all faculties. It fosters hboinward and outward
entrepreneurship. There is no centralised trarcdfere for knowledge and technology
transfer to industries. This emphasises the impoeaf the faculties’ own work in the
commercialisation of knowledge. There are suppers@nnel in the faculties to help
with special matters like contracts and filling unding applications. According to
SUAS R&D strategy credibility in the region offemschance of being a proactive actor
in the field of education, R&D, innovation and $&igy development. (Laine 2004a,
Laine and L&hdeniemi 2007, Laine 2008b) Stakehsldeere involved in the
development of the technological strategy. Reptaseas of the senior management of
regional industries were interviewed and some @a#gted in working groups during a
period of several months. The strategic componantsshown in a pyramid form
(Figure 5-1): at the bottom of the pyramid are #uicational programmes, then the
main technology areas and rapidly growing sectamd, at the apex, the four key areas
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for R&D. The strategy is updated annually and idel a clear action list with
designated responsibilities. (Laine 2004)

R&D
priorities

Rapidly growing

sectors

Main technology fields

Education programmes

Figure 5-1 Technology strategy pyramid (Laine 2004a

According to the research the strategy based actiomteraction create a sustainable
basis for interaction. The strategic ripeness éatad in action and sensing changes in
technologies, knowledge and development potenfidbath SUAS and its partners.
Interaction can develop into knowledge and inn@ragpartnership with the partners
with the most impact. Teachers and students aentiat resource (Ibid.). Innovations
are mainly practice based and knowledge is ciredl&etween actors in the context of
applications. Long-term research is still requinedreating new knowledge on which
future applications will be based. Applications turn create new multidisciplinary
fields for research — such as welfare technology,eixample. After the technology
strategy process was completed, a regional techpaiivategy was also developed. The
development process for this regional technologgtetyy proved a highly effective
means of ‘embedding’ the activities of UAS in retab development plans. It also
enhanced the UAS’s understanding of the regionatest in which it operates and of
the other significant players in the region. Thatsigy also constitutes a marketing tool
for customers, potential partners, funding orgaiong, students and personnel. (Laine
2004a)

Satakunta UAS combines practice based and scieasmlknowledge for innovation.
Problems and opportunities are the starting ponat esearch knowledge is used in
combination with application knowledge, tacit knedgde, trial and error innovation
process, and experiments are used to create kngevledmbinations to tackle the
challenges. The utilisation of knowledge combinadiaequires absorptive capacity,
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networking, collaboration competencies and substatmmpetence from Satakunta
UAS. (Laine 2004b)

Research and development is organised so thatetsaahd faculty personnel have an
important role in the activation of the researclojgets and the execution of the

projects. The incubator for student entreprenesiralso integrated into the education
process. This emphasises the fact that researcmeosalisation and entrepreneurship
are integrated as main elements into the work ailfees and not as separate functions
handled by staff in dedicated units. Research anaeldpment projects are a part of
teachers’ work and a part of studies for the sttgléFhe curricula are developed to be
flexible. That makes it possible to integrate reseaand development projects into

studies. Teaching and R&D have therefore a strotegaction. (Laine and Lahdeniemi

2007, Laine 2008b)

The organisational structure of research and dewsdmt is low. Actions are organised
as projects and project organisations are builtsfocific projects. Most projects have
steering groups with customers and stakeholdersotdrol their content, results and

budget. Internal funding mechanisms in SUAS areniyaised for testing the feasibility

of ideas or to do research or develop new promisirgas. (Laine 2004b, 2008b)

Projects and programs are funded by firms and pdbhding. There are two regional

foundations that give seed-type funding for innoxatprojects. The main sources of
funding are EU, ministries and specialised nationabvation funding. Funding is not

strongly diversified and this can be seen as volangkresource fluctuation. It hinders
building large programs and hinders starting appfiesearch based on earlier project
results. It also makes the impact of the actionallemthan they could be with more

diverse funding. (Laine 2008b)

The research and development strategy in SUASrfoateulture where all members of
the staff can do research and take part in col&ha development projects with
external partners and also transfer their reseegshblts into education. It motivates
collaboration models that support multidisciplinaegearch. Teachers and researchers
can team up with people from other faculties aneirtipartner organisations. The
strategy fosters personnel to publish their resessgsults in publications and circulate
their knowledge also in seminars and workshopsrdates systematic quality control
mechanisms for the research and development psopaud their management. The
strategy also fosters proactive work to detect ftitere needs of the environment.
Foresights help to focus research so that theentdatowledge is based on the needs of
partners and stakeholders. This helps to commeeidtnowledge internally and
externally. (Laine 2008b)

Important areas are covered with annual awardsitg lbup positive results and role
models to motivate potential participants. Thera Student Entrepreneur of the Year”

49



award in Satakunta UAS for entrepreneurs, givemyeyear. The meaning of the award
is to emphasise good models of innovative and ssfgleentrepreneurs. The awards are
given in personnel meetings to show the importanteentrepreneurship and to
collaboratively celebrate the success of the ergrequrs. Awards are also noticed by
the local media and they build a positive image arake the enterprise accelerator
more known across the region. There is also a getdjction of the Year” award that is
given annually for personnel for significant adi®$ and outcomes in projects. For
teachers there is a “Teacher of the Year” awarding 2008b)

Satakunta UAS uses several ICT based tools to thetpstrategy into actions and to
help the management of actions. The balanced soredth R&D metrics is used to
make strategy turn into practice. Web based progget knowledge management
software such as intranet and extranet solutioesuaed. Projects are evaluated in
standardised ways before seeking funding and #ftemproject execution. Satakunta
UAS has also developed evaluation tools and imgaalysis to evaluate and define the
impact of its R&D actions (Laine 2008b, 20d%hteenmaki-Smittet al. 2006, 85,
87-96, Saurio and Heikkinen 2004, 84, Saurio 20@30). Project portfolio
management is used to make management or R&D nystensic instead of single
project optimisation. Databases like customer degtap knowledge management and
project reporting databases facilitate general miaga managing knowledge and
marketing. Still the knowledge management and gage of knowledge could be more
effective by means of transferring and combiningwiedge internally and externally
and detecting and better utilising opportunities dtart new research or create
generalised knowledge. (Laine 2008b) In softwareettgpment, for example, these
innovation technologies used by teachers and stsidee simulation and modelling
software, virtual servers, software development nogect management tools, software
project management tools, open source developntestthat support collaboration and
task management, social media collaboration tamikhowledge creation and sharing,
and open source software.

The effectiveness in resource utilisation and kmlge creation is sought by increasing
interaction between processes (Laine and Lahder2@6i7). The model is described in
figure 5-2. In UAS the main resources are in edangprocess. Students and teachers
participate in the projects. In return, new knowgedrom R&D updates the teaching
content and creates new contexts for learning wiremects are executed. Also, the
personnel can upgrade their knowledge of spe@&ddiof industry within the projects.
The basic knowledge for the students is built eélducation process. Entrepreneurship
is also based on that knowledge. Mentoring doneth®y personnel and offering
laboratory facilities for rent also support enteprurship. Entrepreneurs are found
among the students. (Laine et al. 2007)
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Figure 5-2 Internal interaction (Laine and Lahdemie2003, 2007, Salminen and
Kajaste 2005,86)

Enterprises started by students are also learmwgomments for the entrepreneurs, and
entrepreneurial knowledge adds new content to tharning process. True
entrepreneurship cases are also used in teachiagaasples for all students. Most of
the mentors who support students are teacherstakiBda UAS. R&D projects add to
the understanding of the future entrepreneurs’ eiamzies, help to recognise new
business opportunities and embed the studentsgiona industrial and knowledge
networks. (Laine et al. 2007) New knowledge creates project can be part of the core
knowledge of a started new enterprise. The ens&@ccelerator creates ideas of new
research topics. R&D process creates insightsdosimies, helps to recognise business
opportunities, and embeds students to industuatets (Laine 2004a, b, Laine 2008b).

5.2 Clusters, Networks and Partnerships

Clusterdevelopment is used to improve the impact by usymergies and combining
detected needs and opportunities. This consiste®é elements:
1. the development of the existing clusters by tramisfg knowledge and
technology,
2. the improvement of the collaboration of the clusterfoster innovation and
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3. the creation of a new knowledge intensive clugtat serves the other clusters
and adds dynamics to development. (Laine 2004a)

The regional development of clusters is often dgwalent of a micro cluster, where
usually five to ten most potential firms are sedelcand their knowledge and technology
gaps are analysed, and after that focused resaatchdevelopment projects are started.
These anchor firms may connect their subcontraetogsnetworks to the development.
One medium size firm can easily bring 20 smallem& with it. (Laine 2008) The
cluster can consist of several firms using the steulknology in different sectors of an
industry and perhaps also in different applicatiad®bile communication and radio
frequency identification are examples of this. Sdaewhnologies can be used by many
firms despite of which cluster they are connectedThey can develop new products,
processes and services together because they dmmpiete with each other. (Laine
2004a, 2007, 2008b) In Satakunta there is no regwbmal competition, at least not in
all fields of industry. This, in turn, creates leetpossibilities for co-operation within the
clusters. Collaboration and interaction betweendlusters creates more potential for
innovation.

A - IPR, contracts, unusual ways of collaboration
Radical ) )
Strategic Heterogenic
Partnerships Innovation Networks
Innovaation
goal
H N
Regional \
Clusters |
7
Inkremental -

Similar Different
Similarity of
organisations

Figure 5-3 The role of clusters, partnerships ametworks in innovation according to
innovation goals based on Tidd et al. 2005,413r{e&007)

The KIBS firms are important for cluster developmé€iBS have an important role as
innovators and transfer agents. They can adapt ledlg@ and technology that is not
seen as important by large firms because thesadrm their core. KIBS that have a
large customer base also transfer knowledge betvesgons. This role is important for
Satakunta as a region with a small higher educatextor. Regional circumstances
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favour practice based incremental innovation. Tikidased on development history,
culture and the ways of innovation. Managing clisstend networks is a challenge
because value networks are complex, as can berségare 5-4. (Laine 2007, 2008b,
2009)

Large projects need several other actors with cempbut balanced networks.
Sustainability requires that all actors find conmpémtary knowledge and added value
from the network.
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Regional cluster development can also been seenka®wledge management (KM)
task. In the KM the following areas have been idiek
1. Indentifying needs of knowledge and technologyhim ¢luster
Generating knowledge and technology combinationstitiging networks
Identifying the created knowledge
Reflecting for learning
Sharing good practices
Increasing partners’ ability to adopt new knowledge
Adapting knowledge to the target and context
Publishing generic knowledge and methods. (Lair@a02008c)
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The process starts with identifying the needs avwedge and technology in partner
firms. This may be done in several ways: in mestiagd firm visits, cluster meetings,
by email or social media tools. This is followed kyowledge and technology
acquisition for these needs. Networks, databasesial networks, communities of
practice and knowledge communities are used as lkdge sources for combination. It
is important to identify the created knowledge andke it explicit and to adapt the
knowledge to the context of application. Actionsd arollaboration add to the firms’
adaption capability. Reflecting for learning happém action and in project evaluation
phases. Non-confidential knowledge is publishedcappropriate forums and generic
knowledge and methods are created by simplifying) generalising the used models
(Laine 2009). In problem solving multidisciplinaaypd cross-organisational R&D teams
have been noticed to be effective. These teams ilegogeted that artefacts, prototypes
and demonstrations are important tools in creatiagimon understanding of vision,
goals and contexts (Laine 2007b). For examples difficult for a multidisciplinary
project team to innovate new services based ongneetechnologies if they do not
understand what the technology is capable of. mhalestrations and prototypes make
technologies more understandable the innovatiomoi likely to succeed.

Cluster development, networking and KM lead totstyir partnerships with the most
active network contacts. The partnering processistsof a notification of a pool of
potential partners and the creation of partnersfiip Satakunta UAS has developed the
framework for partnership with its partners. Theneamodel can be used with private
and public organisations and clusters. Partnersaipsfuture-oriented collaborations
that use several elements of the interaction mtdbknefit both parties. (Laine 2007,
2008) The main features of the partnerships arefdih@wving. The partnership starts
with a meeting with the senior management andegyakevel thinking of the goals.
Both acute and future needs of partners are covédrate frame for partnerships is
several years. Partnerships are based on a contiticta list of contact people,
milestones and responsibilities for actions. Thes®s student projects are some of the
tools that are used in knowledge creation. R&D&bjpct activation is also included.
Third party funded projects are an option. Diremtcact projects are part of activities.
Supporting the training planning and the executibplans is included. Training can be
arranged so that personnel from the partner orgaorsand Satakunta UAS patrticipate
in training. Recruitment info and excursions tonfi for students can be arranged. There
are collaborative activities like the training agrponnel and seminars. Regular review
and evaluation of actions takes place, usually-madhth periods (Laine 2009, Malinen
et al. 2009, Leino 2009). Possible partnering pseaith firms is described in Figure 5-
5.
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Figure 5-5 Partnership process for firms with Satata UAS

The process can be several years long.

5.3 Integration of the Innovation Chain and Utilisaion of Technology

This subchapter describes how innovation chain leanintegrated by combining
innovation based on science and practice. It algboees the partnering process and
impact maturity model that improves impact on thegion. It still explores the
utilisation of innovation technology to enhanceawation creation.

One of the main tasks is to make the innovationncheore integrated as is described in
figure 5-6 (Laine 2004a). Integration refers to gmmultaneous utilisation of science
and practice based knowledge as a source of inlmovdtlore connections and different
knowledge combinations from multiple sources meamenpossibilities for innovation
and also increase opportunities for diverse typesmovations. The linear science
based way to innovate is to start applied reseaften basic research. The best results
will be transferred to product development. Intraidg basic research results to product
developers will give them ideas about more radigabvations in products, services
and technologies. These needs are then studiquplied research. So, applied research
plays an important role also in this model. Bagisearch gives solutions to problems
faced in applied research and product developnientnot often works as a starting
point for innovation. Most innovations are practibased and the initiation is in
problems or opportunities rising in the use of texhgies and services, using complex
systems and knowledge intensive interactions betwaetors (Jensen et al. 2007).
Solving problems and exploring opportunities regsiioften also acquisition or creation
of scientific knowledge. Collaboration and knowledghearing in the whole chain is
important to accelerate learning and creation nbuations. (Laine 2004a)
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Figure 5-6 Integrating the innovation chain by camibg science based and practice
based innovation (Laine 2004a)

The natural role of a university of applied scien¢e where research resources are
diminishing but commercialisation of innovatiomigt yet strongly resourced (Figure 5-

7). This equals to the applied research phaselanéadrly product development phase.
The roles of different actors can overlap whichum secures the sustainability of the

whole process if there is appropriate interactietwleen the actors (Laine et al. 2007).
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Figure 5-7 The role of Satakunta UAS in integratetbvation process (Laine 2007,
adapted and developed from Markham 2002, Ramsta8, Z0)
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The development model of UAS R&D&I activities froe hoc projects to international
innovation networks is described in Figure 5-7. Tin@del was originally published in
Laine and Lahdeniemi (2001) and later developethéurby Lahdeniemi and Saurio
(Saurio and Heikkinen 2004, 22). The model was wsedn evaluation framework in
research by Saurio and Heikkinen 2004 and Mastilal. 2007. Also the different roles
of students were added in Saurio and Heikkinen 26@). Figure 5-8 shows that the
model has five levels: the initiation of ad hoc R&Mojects, the development of
competences, the creation of strategic competeheenore structured involvement in
regional development and the utilisation of intéioreal collaboration in regional
development (Laine and Lahdeniemi 2002, SaurioHeikinen 2005).

| mpact
maturity

A

International collaboration

Structured involvement

Strategic competence

Programs

R&D projects

Duration of regional interaction

Figure 5-8 The improvement of impact maturity mei(Laine and Lahdeniemi 2002,
2007, Saurio 2003, 92, Saurio and Heikkinen 20@4, 2

On the first level R&D projects are more of the laat type and start based on the
detected needs of firms in the region. On the s®devel the projects are combined to
larger programs for better manageability and resowllocation. On the third level

strategic competence is gained based on earliemacind more active involvement in
strategy processes. This makes it possible toecmaate structured involvement in the
region in stage four. On the fifth level internaiéd strategic partnerships and network
connections are utilised to create and transfemkedge. (Laine and Lahdeniemi 2002,
2007, 232-233, Saurio and Heikkinen 2004, 17)
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5.4 Knowledge Creation, Learning and Systemic Apprach

Knowledge creation processes were found to be lasigag. The development path of
infra red technology in Satakunta UAS is preseraedn example in Figure 5-9. The
first infra red camera investments were made in8198ter that several phases have
followed. The main events have been investmentsein technology, organisational
development, accumulation of knowledge, offeringwnaervices for industry,
recruitment of new people, coordination of largegrams, finding new application
areas, transferring new knowledge to education gg®ic and the development of
opportunity recognition capability by developingsalption capacity. The development
of a core competence is a slow process. When tfeeammpetence is developed, new
application areas can quickly be entered by apglilie same core to new areas as seen
in Figure 5-9.

Enhanced opportunity

recognition
Transfer 9

from indusrtry

Clean room investment
Transfer to

education

Projects for IR applications in electronics

industry

IR applications on other fields
Coordinator of

EUTIST-IMV
program
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Transfer centre
for industry
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Technology research manager
servces for
industry

IR technology

. investments
Vision

Figure 5-9 Knowledge creation path spiral of infeartechnology applications
research, also presented in Saurio and Heikkinedu2@38)

A new process to create innovation was developaéddsn Satakunta UAS and its
partners. It is based on partnerships and truster\the strategies and development
potential of the regional partners are known, highducation can seek for new
innovations for the partners. The innovations aseld on nonlinearities in technology
and customer needs. These new ideas are fittethetostrategies and development
potential of the partner firms. The word SNIFF (8eag New Innovations For Firms)

is used to describe this. The SNIFFering procesdascribed in Figure 5-10.
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Opportunities can be identified by detecting thalmearities of development (Hamel
2001). Fast changes dominate the slow ones. Therstadding of customer needs and
strategic goals of partners combined with the dgwekent potential of partners are an
important part of the framework. Scanning resedmbwledge simultaneously with
previous subjects makes it possible to make amsystanalysis and creation of creative
combinations of knowledge and technology for inrimres at appropriate target levels.
According to target level, incremental, disruptiedc. applicable networks and
knowledge, the sources are activated (Laine 200%h¢. SNIFFering process is an
application based innovation process. It beginsh wihderstanding the customers’
needs, strategic goals and development potentiglacher firms in the region. It is
followed by the detection of nonlinearities in taologies and market knowledge that
create opportunities for innovation. It is furtreriched with the scanning of research
knowledge to support innovation. Analysis and nemmbinations of collected and
created knowledge lead to potential product, pro@e®l service innovation proposals
for partner firms (Laine 2004a).

Innovation process of KIBS firms was studied in tesearch (Laine 2004b). Small
KIBS firms use practise based innovation model witinstant improvements and

experiments. Strategy is often emerging but visian provide long range direction and
accelerate learning. Customers and higher educati@ important partners for

innovative KIBS firms. Interaction enables activearch, strategy selections and key
customer involvement in implementation. Constardal@ation, reflection, knowledge

combination and effective communication betweenoractaccelerate learning in

innovation. (Laine 2004a, 2008b)
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Figure 5-10 Searching New Innovations For Firms If&féring) process (Laine 2004)

KIBS firms use a complex set of diverse innovatmanagement tools (Laine 2008a).
They also develop deep collaboration with SataklA® in partnership cases and are
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willing to try new methods, like social media imovation management. These tools
and methods may be generalised and diffused ta bthes in the region. (Laine 2008a)

The research indicates that small KIBS firms logkilor growth can benefit from
several types of innovation and tools to achiewsrnhit is suggested to combine tools
and processes from at least disruptive innovabpen innovation, systemic innovation,
incremental innovation and even radical innovataenwell. A systemic approach is
needed not only in innovation process but alsoamlwning the tools and methods.
Small KIBS firms should be careful with systemiaavations because they do not
usually have enough resources to make the systemicge happen to make the large
diffusion of innovation possible. In Figure 5-11sanplified model of KIBS firm
innovation process is described. (Laine 2008a)

Strategic context as vision and emerging strategy
Networks with to industrial partners and higher eduaction

Generic
scalable
models

Implement
ation with
customers

Active
search

Strategic
selection

Innovative organisation with constant improvementsand experiments
Evaluation, reflection, learning, communication, combination, and
mentoring

Figure 5-11 Innovation process model of a KIBS fftraine 2008b)

According to case studies and the theory of disraphnovation the study suggests that
one possible innovation process for disruptive ghoiw a small KIBS producing web
based services may be as following:
1. detecting disruptive technologies, markets and gbsuas opportunities,
idea generation and enrichment with partners andvative customers,
screening and selection based on (emerging) syrateg
fast concept development with most innovative ausis,
first launch of new service as “simple but working”
improvements based on first customer experiments,
creation of generic niche application,
second launch for all potential niche customers,
. incremental innovation with new customers and
10.return to step one. (Laine 2008a)
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The process is an application combining the disvapghnovation theory (Christensen
et al. 2004 ) and crossing the chasm model (Mo®@2R Although this process is
described as a linear one it is actually interactand iterative. Interactions happen
within the phases between actors involved both iwithe phases and between the
phases. In phases 1, 2, 4, 6 and 9 ICT tools likeéakweb tools are suitable. Step 7
enables growth. In step 7 new features can alsamdded to make the application more
attractive, like in the case of systemic innovatidime business model in this step
should be scalable. From step 10 there is alsg#arofor returning to step 7 to create
new niche applications. That could not be provedhsycases. The model uses open
innovation only in idea generation. The case fishglied used open innovation also in
commercialisation by launching a free basic versidna service and charging for
additional features. Trust creation is found toessential from the point of view of
knowledge creation for innovation. Credibility andceptance of new technology and
processes are also important issues for markehinthe managemenis needed in
entering the market and niche applications in ¢ngsfrom innovative customers to
mainstream customers. Processes are often longgast patience and also, in many
cases, a positive cash flow from other sourcesxtereal funding are needed. (Laine
2008a)

Higher education can also transfer technology &edcapability to transfer it to KIBS
firms in the following sequence. Higher educatiostitution first starts interaction with
a large industrial firm and transfers specific alogy knowledge to it (1). Higher
education actively supports the student incubajomientoring (2) and new potential
adopters of technology and knowledge are born T&8tchnology and knowledge is
transferred to KIBS firm (4) and the firm startspimduce services based on transferred
knowledge and technology for the large firm (5)isTimay require support from higher
education by embedding entrepreneurs to their miyareating niche service areas in
collaboration and supporting the creation of fireference contracts. Later higher
education no more transfers the same knowledgeeatuhology directly to industries
(6) because KIBS service firms will do it. The seqce is presented in Figure 5-12.

Figure 5-12 Transfer of technology transfer compegeand a seed of core competence
to a KIBS firm
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The cluster innovation process starts with an actean of needs among cluster
participants (Figure 5-13). These activities carfitme visits, brunch meetings, surveys,
feedback from earlier projects, group and clusteetings, seminars and workshops,
social web tools, regional and organisational sgwatprocesses, advisory boards,
chamber of commerce cluster meetings. Based omékes scan and analysis draft
proposals are created by UAS. This is followedHw®y dctivation of potential actors and
usually also by filing a new project proposal famders. If the activation leads to
positive results actions are started. Actions mayfitm specific, group specific or
actions for the whole cluster. The analysis of ootes and impact analysis are used in
new proposal creation in the beginning of the mestess of a similar type.

Research and development based and practise mas®a@iion processes are described
in Figure 14. Applications research and developnaetivities create new ideas. If they

are actively scanned they can be further developdproject proposals that can be

enriched with firms in local clusters. Then theiemment is based on the needs of
cluster firms. In the practice based model chaksngnd changes rise from new ideas if
they are seen as opportunities. Ideas can be fudéneloped by actively scanning

existing knowledge and the emerging research afidas.can be enriched by network

connections in order to develop new product, pro@esl service ideas and business
concepts. The following phases are similar in hothcesses with resource evaluation,
risk analysis, detailed concept development, ptartsactions.

R&D activities Challenge and change
as opportunity
AV
Active scan of ideas Active scan of
knowledge
A4
Enrichment with Enrichment with
clusters networks
A4
Project proposals Ideas and concepts
L L
Resourse evaluation Resourse evaluation
L L
Risk analysis Risk analysis
L L
Concept, plan, action Concept, plan, action

Figure 5-13 R&D and practice based innovation presms (R&D process based on
Laine and Lahdeniemi 2009a, Sandelin 2005, 26-27)

In Figure 5-14 knowledge asset creation and agpestare described. It is important to
use all types of knowledge to keep knowledge aveatustainable.
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Figure 5-14 Creation of RDI knowledge assets iy@lic clockwise sequence and asset
types in innovation interaction based on SECI keolgk creation model by Nonaka
(Nonaka and Takeuchi 1995, Nonaka et al. 2000)

To bring a more systemic approach to innovationtal&mta UAS launched the
Innovation Learning Laboratory concept. The Inn@asatLearning Lab combines
learning and innovation processes. In practicepvations and research are done in
networks so only a part of actions are done inldheratory itself but the laboratory
will have a central role in the creation of a sggteapproach. International partners are
called to bring in their contribution so that treddratory works both on regional and
international levels. (Laine 2008) There are sdvedivities and goals for the
laboratory, such as to combine the best methods insthe co-creation of innovations
so far and to develop methods further and to createones with partners, students and
teachers. It is also important to create more dppdres for students to participate into
innovation processes and to learn from them. In ldie the students can take
manageable risks in a “safe” environment. (Lain®80The lab can also make a
concrete landmark and make Satakunta UAS actiortberfield of innovation more
visible for students, teachers and partners. ltazmelerate learning by giving examples
of successful and less successful projects andlgcting artefacts from projects and
by creating demonstrations to make the created Itsesonore concrete and
understandable. It can have innovation contestsmidionew innovations and innovative
persons. (Laine 2008c)

The Innovation Learning Lab Concept is also an oppdity to attract university

partners to integrate in the innovation chain (ka004) and industrial partners for
applications research. Interaction with firms atgeates opportunities for studying
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innovation processes and their management in padirganisations. It also helps to
study new ways to innovate in interaction and toagge innovation, like using social
media and other web-based tools in the innovatimtgss, mass collaboration, open
innovation and open source, customer based inrvaind the creation of innovative
culture, to name a few of them. It can integrae ¢reated innovation technology and
develop new technology as well. It may also finadvmaodels for funding research and
innovation. It can introduce experts from partneyamisations as special guest speakers
to share their expertise. The Innovation Learniag s a new concept that is started on
a project base. First innovations and new modelsaleady seen but it is too early to
say more about the benefits of using the modein@-2008c)

In a systemic approach the strategy has diversdslel is based primarily on regional
needs but also has strong connections on natiomalirgernational levels. Actions
based on the strategy are proactive and includardincompetence development based
on the detected changes. Organising and cultungosupctions. Teachers and students
have an important role. Internal and external adBon are both effective. Both
systemic and social networking is used to utilisgeorgy and weak connections.
Knowledge management supports new combinations mwledge from diverse
sources. Open innovation model is used inwardsoahaards. Learning is built into the
system and lessons are learnt from own actiondhadstand strategies but also from
others and also shared actively. (Ibid.)

Integration of the innovation chain supports sogermnd practice based innovation
simultaneously. Cluster development and interacbérclusters activates actors and
creates interpretations for detected changes in etmaronment. The creation of
knowledge intensive business service firms addsaahpvhen KIBS firms are
embedded into clusters and their innovation praesknovation processes and tools
are utilised and their application is researchedewelop them further. SMEs deserve
simple tools for their use. (lbid.)

Partnerships and trust are created on individeamtand organisation levels. Training,
coaching and mentoring are used to support acResewal happens by learning in
actions on strategy, method, project portfolio,jg@rg dissemination levels. Learning is
accelerated by ICT, incentives and collaborativearag. Teachers and students are
central actors. There should be diverse ways tivadet students and teachers and
diverse participation opportunities for teacherd students. (Ibid.)
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5.5 Knowledge Intensive Entrepreneurship

This subchapter models and explores the role ofifiBns in interaction. It describes
the Enterprise Accelerator which is an incubatascpss for students that want to
become entrepreneurs during their studies in SatakUAS. It also describes and
models the mentoring process that supports theemmneurs and introduces the
entrepreneurship study module.

The Enterprise Accelerator is an innovative pedagdgeducational choice of

combining research and development, entreprenguasit studies in higher education.
It creates opportunities for students to becomeeprgneurs during their studies.
Students have a possibility to establish their dwginess or to take over an existing
business by succession and business transfer.hirdeoption is to join the accelerator
activities with an enterprise which may have bestatdished before the studies.

Research and development projects with the indastya means for the students to try
out their entrepreneurial competencies. They cald leams, analyse problems and
risks, create new solutions to problems and imprems to products, services and
processes, sell ideas, plan actions, implemenspkraluate results, handle risks, deal
with economical issues. They can succeed, fail, laadh from both of them. Most
entrepreneurial students are willing to take riskprojects, to have more responsibility
such as being project managers, and they identi§ynless opportunities based on the
needs of industrial partners. Projects also sergeouting entrepreneurial talents.

The most active way to further support entreprestaprin Satakunta UAS is the
enterprise accelerator process. The function of ghecess is to encourage most
entrepreneurial students to start their enterprikedg their studies and offer support
during the development of the enterprise duringr thteidies. Studies are then based on
a personal study plan. The goal is that at the nmbrak graduation entrepreneurship
would be an equal choice to other careers. R&Degtsjas a part of education can
enhance learning. They also create an investigéamening approach for the students
and create a foundation for an investigating anceldping working approach for them.
(Satakunta UAS Strategy 2010, Laine et al. 2007).

The enterprise accelerator model is basedhencontrolled acceleratiomoncept by
utilising study time to gain knowledge on which thHehnowledge intensive
entrepreneurship is based on. It has the follownagic elements: a collaboration
contract always starts the process. The focus iexpertise, niche strategy and R&D
competence. The development of business skillsasdd in practice. Starting the firm
enables marketing. The development of personalidemie is important for young
entrepreneurs. The business model is based on rkétg@nd the co-creation of value
instead of aggressive competition with existingnBr The active scanning of changes
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serves as a source of opportunities. Dialogue avithentor helps in seeing the business
from different views, in reflection, and in the @éspment and balance in personal life.
The business is accelerated during the studiesta true alternative at the point of
graduation. There is a planned soft landing exitl aptional partnership after
graduation. (Laine et al. 2001, Laine 2004a, L&ihal. 2007)

Research and development projects with industries aneans for the students to build
their expertise and try out their entrepreneuri@mpetencies. Most entrepreneurial
students are willing to take risks in projects, wwemhave more responsibility such as
being project managers, and they identify busimggmrtunities based on the needs of
industrial partners. The most active way to furthigoport entrepreneurship in SUAS is
the enterprise accelerator process. The functioth@fprocess is to encourage most
entrepreneurial students to start their enterprikesg their studies and give support
during their development of the enterprise duringirt studies. Studies are then based
on a personal study plan. The goal is that at thiatpf graduation entrepreneurship
would be an equal choice for other careers. R&Deots as part of education can
enhance learning. They also create an investig&tiaming approach for the students
and create a foundation for an investigating anceldping working approach for them.
(Laine et al. 2007, Satakunta UAS Strategy 2010)

Characteristics of user based student projectshardéollowing. A project is set up to
solve a real problem that requires a solution. detopas a true customer that wants to
utilise the results. Students are fully responsiblethe project and its results and the
project manager is also a student. Teachers suffpoprocess and share their expertise
when needed. Training and coaching is offered basedhe needs of the project.
Knowledge gaps will rise during projects, fast dodused training is often needed.
Collaborative learning is supported during the @cojwith regular meetings and the
sharing of knowledge and experiences. Students @adit points from the projects.
Similar project studies do not fit for all studerdad they are sometimes hard to
combine with study plans, therefore flexible projstudy courses and flexibility in
study plans are needed. Successful projects vall aharge the customers, although
money is not the main motivator. Learning is themmaotivator. The project is always
based on a written contract that has guidelinesifang, goals and resources.

The Enterprise Accelerator process in Satakuntavédsity of Applied Sciences has
created over 170 knowledge intensive entrepreneiuxsrious disciplines since 1997
(Satakunta UAS 2009). At the present time, more thrae new enterprise is launched
every month. The process was originally startedefiogineering students. Activities
have extended to other disciplines like social amehlth care, business and
administration, communications and tourism and dwenarts.
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The closest support for the student entreprenewffesed by the mentors from the
university. The mentors are researchers and teatmen Satakunta UAS and some of
them are also experts specialised in generati@mbhcement processes. The mentors
coach the student entrepreneurs in the proces®wdlaping the business idea. The
mentors also guide the students in the planninghefr personal study plan for
professional and entrepreneurship studies. Theepsoencourages collaboration on
regional, national and international levels. Pgrtiton in the R&D processes of the
university helps the entrepreneurs enter clustes reetworks and help to see the
opportunities for new knowledge intensive busingsddentors play different roles
according to the students’ needs. Working with shigdent's own goals is the key
element of the process.
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Figure 5-15 Tasks of mentors in the entrepreneurtorang process (Laine et al. 2007)

The Enterprise Accelerator uses blended learnihgisns for entrepreneurial learning.
They are a combination of traditional classroonrrigay, e-learning, project based
learning and mentoring. The learning process ipasupd with a personal study plan
which is tailored for every entrepreneur’s needswvdl-designed personal study plan
and interactive learning methods can develop fatw@sdrepreneurial competencies. If
the process starts in the early phase of studiee tare more possibilities for the
students to develop their competencies as an eatregpr.

A student’'s enterprise with its challenges of ss¥vdevelopment, marketing and
customer relation management is a real learningr@mwent during the studies.
Theoretical studies support practical entrepreat@xperience in enterprise, and the
enterprises’ problems and experiences are alscsféniaad to classroom learning
situations and some of them are also as basis dar research and development
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projects. Some of the enterprises become partrighe aniversity (Lahdeniemi, Laine
& Kainu 2006). In those situations the enterprigemg their knowledge to R&D
projects and can gain more competence and beconmecied with other actors in the
region and nationally and even internationally. kdeimg plays an important role in the
learning environment context. A mentor helps stigslémevaluate business ideas, create
business plans, start their business and develsysiematically, make personal study
plans that support the entrepreneurial developrardtcompetence creation. Mentors
also help entrepreneurs to create balance withlydifd, studies and entrepreneurship.
The process is based on face-to-face meetingshenevialuation of the entrepreneurial
process (Laine et al 2007).

Competence and

Commitment
- Partner <
R S
é‘a&‘ﬂo © O&xc 2°
e Entrepreneur ¢
& .
A Project Manager
&
Project team member g ~\q\e}i“
O
New student I: ength of
collaboration

FIG. 5-16 Student’s potential development process fa new student to a partner of
SUAS

In 2006 a survey was conducted about entreprenipuimhthe personnel of the faculty
of technology and maritime management. A web surw&s sent to the whole
personnel of the faculty of technology and maritimanagement in Satakunta UAS. 52
percent of the personnel responded, equalling &ps. According to the answers the
accelerator's role as part of the regional develmpmrole of Satakunta UAS is
important and is also evaluated as excellent. Thh®ra great interest towards the
development of entrepreneurship as part of thechade of Satakunta UAS but the
current state is evaluated as not excellent. Taggests that there are still unused
resources and possibilities to increase effectiseraand impact. The use of enterprises
as learning environments is seen as importanthmretare still possibilities to further
improve this kind of studies. The teachers see ftiw@t degree programs can create
entrepreneurship if teaching arrangements can iteefudeveloped. This suggests that
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there is still a need to increase interaction wittustries and project learning. (Laine et
al. 2007).

Satakunta UAS has developed special training progrior students and personnel in
entrepreneurship and innovation. For teachers émet personnel the training consists
of fostering entrepreneurship, teaching entrepnestiigu and mentoring entrepreneurs.
Fostering entrepreneurship means explaining whag@meneurship is and how it can be
empowered among students. Teaching entrepreneurstopsists of how
entrepreneurship and entrepreneurial competenaiede taught. The mentoring part is
about how entrepreneurs can be mentored by teadhe@atakunta UAS 18 teachers
are trained to mentor entrepreneurs. This meansrieaery location of Satakunta UAS
there is at least one person who works as a mehtis.makes it easy for the students
to get in touch with mentors.

Curriculum Educational Guidance of Follow up of
arrangements learning and learning

Now 7‘\ 7\ teacfiing 7’\

student \\J XJ \’ XJ

Personal Enterprise as Mentoring Follow up of
study plan learning learning and
environment business

Expert anc
cntrepreneur

Figure 5-17 Entrepreneurial process for studentsreate KIBS firms (Laine et al.
2007, Salminen, H. Kajaste, M. (eds.) 2005)

A student’'s enterprise with its challenges of ss¥vdevelopment, marketing and
customer relation management is a real learningr@mwent during the studies.
Theoretical studies support practical entrepreaéwaxperience in enterprise and the
enterprises’ problems and experiences are alscsféi@ad to classroom learning
situations, and they are also as basis for nevarelseand development projects. Some
of the enterprises become partners of the uniyefisithdeniemi, Laine & Kainu 2006).
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Visioning the future business and PROCESS DEVELOPMENT
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R&D projects as context
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Reaching potential entrepreneurs ) ,
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MENTORING Feedback discussions between the

Collaboration contract mentor and the student

Activation of Personal study plan Assessment of personal study plan

Growing into entrepreneurship Key Performance Indicators of the
business

Developing the business

FIG 5-18 Elements of mentoring (Laine et al 20Gntnen, H. Kajaste, M. (eds.)
2005)

After signing the collaboration contract the studecan sign in on a 15 cp module
called “Student as an entrepreneur”. These studifes support in developing the
business idea and plan, managing the startup.diti@a to this the students gain access
to an entrepreneur toolbox in the same elLearningr@mment. (Laine et al. 2007,
Salminen and Kajaste 2005). There is a virtualniegr environment for all Satakunta
UAS students based on the Moodle Open Source platfdhere students can study 15
credit points regardless of their study programadidition to virtual studies there is a
toolbox for entrepreneurs and teachers to useffareint phases of their opportunity
exploitation. All students have a possibility toudy 15 credit points about
entrepreneurship in a virtual learning environmé@raine et al. 2007)

The bachelor students collaborating with the EmtsepAccelerator have an opportunity
to select a study module Student as an entrepreriel cp as virtual studies. There is
a similar opportunity for master level studentswadl. The module aims to give the
student competence to recognise business oppaesjniteate business plans and start
entrepreneurship already during the studies. Theest can focus her knowledge
according to the needs of the business. The stud@nadd competence by participating
in R&D projects with the regional industry. Wheneeuting entrepreneurship the
student learns to apply knowledge in practice. Jlnelent learns to know the Enterprise
Accelerator system and its possibilities. There stadies both for bachelor and
professional master students. Listed below arecthueses, descriptions of the courses
and their supposed learning outcomes for studdmtk )
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Table 5-1 Entrepreneuship study module in SatakuU#td

Part of module

Main goals and content

Recognising
business
opportunities
3cp

The student recognises business opportunities salliages her

own entrepreneurial competencies. The student gatuae her
own entrepreneurship and business plan compayilaititi receive
feedback from experts. Based on evaluation theestudan
describe the business idea of her enterprise aaleca supportin
draft personal study plan.

Writing a
business plan
3cp

The student understands different juridical businésms and

revenue logic and perceives the basics of her owginbss. The

student is able to create a business plan and ateaiucritically
and receive feedback from experts.

Setting up a
business3 cp

The student masters the basics of running a busiaes the

juridical process of starting up a business. Shderstands it$

revenue logic and is able to start the businegsdatice.

D

Running a
business3 cp

The student is capable of running a business inctipe
collaborate with the main stakeholders and focuswkedge
according to the needs of the business.

Business
development
3cp

The student is able to manage the business. Slognises the
trends of the field of business and the competisination. The
student is capable of developing knowledge andsséitd able tg
acquire expert knowledge according to the needseobusiness.

Setting up a
business6 cp
(for professional
master students)

The student has set up a business and startectatditeg to a

business plan. Planning and setting up a busifdss.student is

capable of taking actions as an entrepreneur, fogusiowledge
with seminars and literature.

D

Business
development for
student
enterprise 6 cp
(for professional
master students)

The student has developed her business in thepeiseeas a resu
of innovation, development or change process. Theest is
capable of updating a business plan, guide a girapeocess
create product, service or process innovationsnaaiage chang
processes.

(0]

There are similar types of studies for professiamalster students. The module for
master level students is different because mastet ktudents have at least three years
of work experience after their bachelor studieser€hs an “Entrepreneur of the year”
award in Satakunta UAS for entrepreneurs givenyeyear. The meaning of the award
is to emphasise good models of innovative and ssfgleentrepreneurs. The awards are
usually given in large personnel meetings to in@id¢he importance of entrepreneurship
and to collectively celebrate the success of ergregurs. Awards are also noticed by

71



the local media and build positive image of theegurise accelerator and make it better
known in the region.(Laine 2008c)

5.6 Knowledge Combination

According to research Satakunta UAS has diversesnol fostering innovation. These
roles are knowledge creator, knowledge transfewator, knowledge integrator and
combiner, and collaborative innovator (Laine anchdeénhiemi 2007). The research
models 15 tools for innovation interaction. All tsaof the created model support new
combinations of knowledge between participant®ostdr innovation. In Table 5-2 there
is a short summary of the combinations. The paith® model are listed and their
support for knowledge combinations is describedrtBholLearning and systemic
approach bind parts of the model together. Itss al source for renewal.

Evaluation, learning and systemic approach are dddxe in diverse actions as
modelled in Figure 5-19. They are done in the stpaprocess, annual reviews, partner
meetings, portfolio analysis, R&D meetings, resaltsl dissemination analysis and as
parts of the quality system in internal and exteevaluations.

Table 5-2. Elements of the interaction model suppew combinations of knowledge

Part of systemic interaction | Knowledge combinations supported
model

Strategy Strategic knowledge development, regional needs,
trends and weak signals, interpretation, core
competences and critical mass in knowledge creatio

=]

Teachers and students as | Resources, sustainability and renewal, expertide an
actors fresh views

Culture and awards Culture supports collaboration and awards bring up
examples for inspiration
Innovation technology Fast combination of diverse knowledge sources, fast

experiments, effective collaboration, virtual expents
with simulation tools, fast sharing and integratadn
knowledge and experiments

Internal interaction Knowledge and resource integration between prosggse
combinations of tacit and explicit knowledge

Clusters and networks Needs and experiences of regional firms, Satakunta
UAS knowledge and experience, new knowledge from
networks

Innovation chain Basic research and applications research, praatide

integration applications research

Impact maturity From ad hoc combinations to strategic combinations

regional, utilisation of national and international
innovation networks
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Strategic partnering

Different time frames, acute and strategic needs fo
innovation

Knowledge combination

Recognising knowledge gaps and producing needed
knowledge, combining application and research
knowledge

Disruptive growth

Emerging disruptive technologies and trends, custom
feedback, experiments, creation of generic niches

Enterprise Accelerator

UAS education process and KIBS firm knowledge,
regional networks

Mentoring

Mentor personal knowledge and experience, KIBS fif
entrepreneur, local business networks

Entrepreneurship studies

Explicit and tacit knowledge, mentor experience and
entrepreneur knowledge

Learning and systemic

approach

Renewal by learning, systemic approach, partners,
knowledge, best practices, models of collaboration

Evaluation and learning focus on strategy, meth@adstners, the project portfolio,

outputs and outcomes, and dissemination. (Lain&l20R008c, Laine 2009) Strategy
process in itself is a collaborative learning pssceith stakeholders. Strategic learning
happens when the strategy is updated. Change® istithitegy affect partner selection
and the contents of partner contracts. Partnergjupae the started projects. During the
project execution learning happens in learning bing, evaluation phases, and project

meetings. Outputs, outcomes and dissemination elefinat kind of projects will be

Disseminatior Strategy,
of Competence,
Generic and
Models Methods

Learning
and
Outputs and Systemic Partners

started in the future.

Outcomes

Approact

<}

Projects

Figure 5-19 Learning and systemic approach as draéelement of the model



According to research (Laine et al. 2008) renevdligher education happens in four
phase cycles that is presented in Figure 5-20.

Renewal of structures Regional
engagement
Co-creation of Renewal of
entrepreneurship competence
and innovation and curricula

Figure 5-20 Renewal wheel of interaction (Lainale008)

Regional engagement leads to the renewal of competand curricula. Renewed
competencies and curricula enable the co-creati@ntepreneurship and innovation.
Enhanced co-creation also leads to the instituligetéon of best practices and the
renewal of structures. The renewal of structurefigher education is often a slow
process.

The open innovation process for higher educatiahiadustry interaction is described
in Figure 5-21. Open innovation process begins vd#aling with the partners’
challenges and seeing changes as opportunities,gifrgeechnologies are studied and
experimented in the core areas of research in GatakUAS. The SNIFFering
subprocess is used to understand the developmasrtitiad of regional partners and to
combine new research knowledge and technologytivémeeds.

The technology strategy, content of research prograthe regional and national
strategies affect which projects can be executsae&t pre-evaluations are a practical
way for making this selection. External funding ogpnities also affect which projects
can be selected. In project execution the particpaof teachers and students is
essential. The results must be tangible. Probleost bve solved, new products, services
and processes created. New entrepreneurs, firmsbaugeated. Artefacts and models
enhance diffusion. Learning is enhanced by intergcand experimenting. In value
capture phase models and knowledge are disseminated
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Strategy for open and closed innovation platforms and environments, innovation technology, networks, and partners

Today’s and future
opportunities

Teachers, students and
KIBS as actors with
firms

Challenges

Technology strategy,
research programs

Collaborative
RDI with internal
interaction

Dissemination of
knowledge and models

Emerging technology

Regional and national
strategies

SNIFFERing

Project evaluation and
funding opportunities

Tangible results
Problems solved, new
products, services,
processes,
entrepreneurs,
artefacts and models

Improved
innovativeness

Enhanced learning

Learning by interacting,
experiments

Stretegic
Competence

Regional

Competitiveness

Culture and organisation of collaborative learning and success

Figure 5-21 A process for higher education and stdpgopen innovation
based on innovation process general model in Tt Bessant 2009

Active work leads to improved innovativeness, ithamces learning and strategic
competence. Altogether the regional competitivemesaproved.

5.7 Summary

Based on the Satakunta UAS case study the ressaggdests the following formula for
the systemic approach in interaction between higb@ucation and industry for
innovation and entrepreneurship. Firstly, highencadion should detect the needs of
regional industry and create strategies for innowaand entrepreneurship. Secondly, it
should build connections in forms of regional cbust networks and partnerships to
enhance needs analysis and idea enrichment. Thitdigould integrate the innovation
chain combining innovation based on application ao@nce, and effectively utilise
technology to create and integrate knowledge frovarde sources. Fourthly, it should
support collaborative knowledge creation and lesyrio accelerate innovation. Fifthly,
higher education should support the creation ofwkadge intensive entrepreneurship
and also integrate these entrepreneurs to regadustlers and its innovation networks.
Sixthly, all efforts should support the creation méw knowledge and knowledge
combinations for innovation. Elements of the moslebuld support the integration of
practice based and science based knowledge ardiwdf&nowledge circulation in the
innovation chain between diverse actors in ord@réate new innovations.
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6 Evaluation of the Systemic Innovation Model

In this chapter the model created in this rese@dvaluated. The outcomes of using
the model are described. The sustainability ofntloelel is also evaluated in order to see
how the process and the model itself support tmtirmeation of the model. The results

from external evaluations are also presented.

It is important to model the innovation processause it is one of the most important
processes in all organisations. In this case miodebupports the change to open
innovation process where external knowledge isidensd as an important addition to
internal knowledge. It also helps in developingerattion between higher education
and industries, which is seen as an important taslonly in Finland but also globally.

Modelling is important because it gives a deepedeustanding of interaction,

innovation, and KIBS entrepreneurship as its esaeelement. It is a way of sharing

knowledge with other actors and learn from themd®iing makes the development of
interaction possible. It also makes it possibleuse models in communication with
personnel, customers and stakeholders.

The created model is pragmatic and it has pradincpbrtance. Interaction, partnering,
enterprise accelerator and mentoring are constastyg by Satakunta UAS. There is a
pragmatic goal to create new enterprises and inimmsawith the model. The enterprise
accelerator is transferred with modifications tbestfaculties of Satakunta UAS. The
virtual learning environment and mentoring modete ased by all faculties. The
created model is generic. It tries to capture dsdeziements that are transferable. It is
pragmatic. Its meaning is to guide actions and @mimprovement of interaction
between internal process, between higher educatmmhKIBS, and higher education
and clusters. The model is also systemic. The padsseparate but connected with
interactions. Model works on organisational andardrganisational levels. In strategy
context modelling is seen as means for managenoefre¢ energy for creative new
solutions and improvements when models have bein bu

The results concerning KIBS firms are viewed byrgmteneurs before publishing. In
these reviews only non correct facts were correabed the models. Results of the
interaction between internal processes are evalubte teachers and managers of
Satakunta UAS in its strategy process. The proicéssaction model is also included in
the R&D&I/Competence strategy of Satakunta UAS. Theults are presented in
several national evaluations as well. Process antem, Enterprise Accelerator and
mentoring models are evaluated by Finnish Highemcaton Evaluation Council in
national evaluations. Several UAS and universitiase benchmarked the interaction
and Enterprise Accelerator models of Satakunta UAS.
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Partnership agreements are made with private ahlicporganisations. None of them
has ended after evaluations so far. Several pu@ld private organisations actively
want to create partnerships with Satakunta UASthia case the hard market test
applies. The disruptive growth model is used byagner firm. In this case the weak
market test applies. Innovation tools are usedriyepreneurs. The disruptive growth
model was tested with a KIBS firm. The firm repdriater it still used the model with
small modifications and that it also works with iagée large customer organisation.
Scenario models created during the research avauaésd by the case KIBS firm. It also
still uses the original vision for its businesseated with a mentor. Several other
examples exist where organisations are willinggplaparts of the created model and
apply its outcomes. Thus several parts of the midf@lthe weak market test. Utilising
the model causes significant development in themel of the actions and the amount
of the KIBS firms started by students.

The research process lasted several years. Theetivabframework is built parallel to
case studies as an iterative dialogue process.flddimgs motivate the investigation of
new theories and new theories motivate more releBnaring the research models and
best practices of higher education and industryrarestigated. They are then added by
completing theories from knowledge management, rosgéional learning and
innovation management. Main theories in use ar@vation management theories
about innovation creation and innovation processegrepreneurial theories about
opportunity recognition and, knowledge managementl dearning organisation
theories. Theoretical framework building is chafjemy because of the richness of
theories applicable. The created model is systamadistic, pragmatic and normative.

The parts of the model are separate, but theyacteThere are no clear linear
causalities in the system, except in single paftthe model, and in innovation and
entrepreneurial processes. Therefore its developngena challenge. Complexity
theories emphasise the finding of positive develepintycles, like students as an actor
in R&D&I, student entrepreneurship, KIBS developmemd partnerships. This also
emphasises finding positive collaboration on thgiae. According to the complexity
theory, systems are sensitive to their initial abods. Therefore, applying the model in
other environments may not produce the same |ldvedsults. Although the system is
complex it should appear simple to motivate pedpl@ct in it. This is to eliminate
bypass effects where people choose other waysotteed because they think that the
systems created are too complicated or will notkwaoperly. Bringing students to the
core of innovation and interaction is novel in misddn this research students are
involved and central actors in almost all partshef model. The research is also close to
innovation and action research by its method. Toestuctive method is selected
because the main goal is to model interaction amdanchange people’s behaviour.
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The model is not separate from regional and naltiand international levels. They are
connected to the model through strategy and nesvdtltional and global innovation
systems and development trends add to the systeatice of the model. Although the
model emphasises interaction with KIBS, the collabion with large firms and
traditional industry is done in cluster actions. ®wledge intensity rises in all fields
of industry, the models created with KIBS firms bk applicable to other firms as
well. Also other regional actors like developmergamisations and public organisations
are part of collaboration networks (Laine 2007).eTitesearch has many practical
implications for organisations and managers for lwomg learning, entrepreneurship
and innovation in higher education in interactioithwthe surrounding region. The
challenges are very similar in all UAS in Finlarmit also on a general level in the
whole higher education sector in Europe.

The created models can be developed further edlydoitow up and evaluation phases
to make model add steering and impact. There magyobsibilities to find more causal
relationships between the parts of the model. Miversified funding can make model
more sustainable. New networks and partnershipseeeed to fulfil technology and
knowledge needs on the region. Stronger connectmtmsic research and ability to
adapt more research knowledge are also neededtherfintgrate the innovation chain.
(Laine 2008c)

6.1 Outcomes and Impact of the Created Model

This subchapter describes the outcomes and beméfiising the created model. In
general researching and modelling innovation hetpsunderstand innovation and
innovation related activities more deeply. It hetpsunderstand the prerequisites of
innovation, to create goals for innovation actesti to develop innovation processes, to
manage innovation, and to evaluate the resultsimpact of innovation activities. It
enables the systemic development and managemamtaMation.

The list of success factors in Satakunta UAS inetudtrong strategy work, the
development of focal areas in R&D, flexible repmsitng and carrier rotation, critical
mass in focal areas, resourced contacting and girpjeparation work in faculties,
exact and rational investments, incentives likeiovis mission, personal and team
incentives and the infrastructure (Laine 2004aneand Lahdeniemi 2007). One of the
major findings for Satakunta UAS is identifying teidents as the main resource in
R&D&I. Active students connect the personnel te throjects. Positive facilitating
factors for students may include calling studewltsstart projects, calling a team of
students to run a project, and opening new prolgelving contests. All these methods
support the students’ will to become insiders dmelrtrecognition of opportunities in
the projects, and learning to be entrepreneuriddoAthe students’ enterprises are
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potential collaboration partners for Satakunta UASR&D (Laine and Lahdeniemi
2007).

The Enterprise Accelerator process in Satakunta bésScreated over 170 knowledge-
intensive entrepreneurs of various disciplinesesib@97. At the present time, more than
one new enterprise is launched every month. Theesswas originally started for
engineering students. The activities have extenol@ther disciplines, social and health
care, business and administration, communicatioistaurism and even fine arts. In
those situations the enterprises bring their kndgdéeto R&D projects and can learn
more and become connected with several actors nallyo nationally and
internationally. Mentoring plays an important rale the context of the learning
environment (Laine et al. 2007). The application thfe model to welfare
entrepreneurship is also published (Laine et aD820The study suggests that the
existing knowledge gaps can be found and filledsoAlentrepreneurs with a more
complete set of skills that fit into the new siioatcan be created. The study suggests
that the process that was originally created fgiregering students to create knowledge
and engineering intensive entrepreneurs (Lainel.eRQ01) also fits to the field of
welfare entrepreneurship with some adjustments.ribst important basic elements of
the process fit the recognised needs in the we#facor but the welfare context and its
special issues still need attention (Laine et @D&).

Satakunta UAS has activated and administrated @&@er public fund research and
development projects since 1997. Over 160 R&D&ljgets were executed together
with regional industry and public organisations2@07. Over 300 firms collaborated
with Satakunta UAS in 2007. As a proof of interirgkraction between teaching and
R&D education processes, about 900 students e&88@ cps in projects in 2007.
Almost all thesis works are ordered by local indpsind public organisations.

The Finnish Ministry of Education evaluated the dfptise Accelerator of Satakunta
UAS as a Centre of Excellence in Education 2005200 the Enterprise accelerator
the students are encouraged to start their owmeéssiduring their studies and they also
receive support for their entrepreneurship. Thesedb support for the student
entrepreneur is offered by the mentors of the usitye(Laine et al. 2007). The mentors
are researchers and teachers of Satakunta UAScamel&f them are experts specialised
in the succession processes. The mentors helpgutlend entrepreneurs in the process
of developing their business idea. The mentors giste the students in the planning of
their personal study plan for professional and egmeneurship studies. The process
encourages collaboration on regional, national iatetnational levelsParticipation in
the Satakunta UAS’'s R&D processes helps the emtnepirs enter clusters and
networks and helps to see the opportunities for keawledge-intensive businesses.
Mentors play different roles according to the shide acute needs and existing
knowledge gaps. Working with the student’s own goal the key element of the
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process. Mentors also gain insights into regiomalovation processes and into
knowledge intensive business development. Thesalsarbe brought into the teaching
and learning processes of Satakunta UAS. (Laiaé¢ €007, Laine 2007)

The research found that the students’ own ent&@pase a good addition to the learning
environment and create motivation for studentse@arrl. The enterprise accelerator
process is effective in the creation of knowledgéensive entrepreneurship. The
students see that the mentoring adds value to $teit-up process. The teachers see
degree programs as platforms for the creation tfepreneurship but there is still a
need to further develop the study contents andmdngs of studying in SUAS so that
they would more support entrepreneurship and ermneprial learning in practice.
(Laine et al. 2007). The Enterprise Accelerator aetsvated about 170 contract based
startup firms. Almost all have also led to a lawstlenterprise. There are about 300
employees in the startups. The survival rate isn@séd at over 90% for Satakunta UAS
startups based on Satakunta UAS internal reports.

The following accomplishments have been achievednasing the models: Satakunta
UAS was awarded nationally by The Finnish MinistfyEducation. Satakunta UAS
was awarded as a Centre of Excellence in Regiamplat¢t in 2001-2002 and the
Finnish Ministry of Education evaluated the Entexpr Accelerator of Satakunta
University of Applied Sciences as a Centre of Ebetale in Education in 2005-2006. In
an external quality system evaluation SUAS passed dvaluation with positive
remarks, and partnerships in R&D were seen as tapbastice by a national external
evaluation group of FINHEEC in 2008.

The project based Institute of Automation and Infation Technologies was seen as an
organisational innovation. It was found to overcaseeeral difficulties in collaboration
between diverse actors. It used several of theritbesctools simultaneously, such as
strategic collaboration with open discussions, nEghips, cluster innovation process,
student and teacher activation (Kosonen 2005). sS&€heommunities (The Institute of
Automation and Information Technologies, and thegda Automation Industry
Research and Development Consortium in Pori) mayddéfed asorganizational
innovations through which many difficult borders and barriemong universities,
between universities and polytechnics, and betvbesmess and universities have been
overcome.” ... “To summarize the findings, the mex of building up an innovation
environment for emerging industries calls for newgamizational modes, new
technology, and innovation culture, as well as actaccess to new technology and
knowledge, as has been done in the case locattbesPori and Seingjoki town
regions.” Automation industry was the initiatorregw organisational modes. (Ibid. 24)

The Finnish Entrepreneurship and Innovation NetwiorkHigher Education (FINPIN)
awarded Enterprise Accelerator three times. ThenD¥aFaculty of Technology and
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Maritime Management Matti L&hdeniemi of Satakunt@&aSJwas awarded by FINPIN
for his personal work pro entrepreneurship in 20Qéle Vuorio, engineer and the first
entrepreneur of Satakunta UAS Enterprise Accelera&s awarded as the entrepreneur
of the year award by FINPIN network in 2007. Theulpator Enterprise Accelerator
was awarded as an entrepreneurship supportingiateuin 2008. (FINPIN 2009) The
Enterprise Accelerator was a novel process whevad started. At that time no other
UAS in Finland was creating entrepreneurs in paralith education with an idea to
start the enterprise as early as possible duriegsthdies. Further, the 15 cp virtual
studies for all students is a novel solution in #anish UAS context. The name
Accelerator was used instead of 'incubator’ to deedhe process that differs from the
traditional incubator services, business, knowledggworks. The key personnel in
Enterprise Accelerator are also active in the mahion of results in order to share the
model and its results. (Lahdeniemi 2009)

If a unit of higher education effectively wants t¢ontribute to regional innovation
processes it should create a R&D&I strategy, hawvadive role in regional innovation
strategy processes, create a critical mass of édocaesearch and partners and KIBS
firms, use partnerships as drivers of knowledgateye and innovations, and utilise a
dynamic network approach as an enabler of innowafi@ine 2008a). This research
promotes the creation of all these elements in drighducation. Satakunta UAS
mentoring model is a novel model. No other UAS hawamilar, extensive mentoring
system. The virtual entrepreneurship studies ofdare a novel solution in Finland as
well. Analysing the impact of the actions is compleOGIC model was implied to the
Institute of Automation and Information Technolagi&aurio and Heikkinen 2004, 54)
and to Enterprise Accelerator (Saurio 2003, 55-68)) to study their impact. The
created impact maturity model is later combinednimovation creation and support
capability of UAS by Saurio and Heikkinen (2004,-78. It is further deepened to
cover the students’ roles in different developmamises (Ibid. 84). It is also added by
analysing the value adding capability and netwarkibompetence. The model is also
used to compare the diverse programs’ operatizéictand strategic partnership levels
(Ibid 64-66). The impact maturity model was alsedipy Matrttila et al. (2007, 13-14,
72-73). The roles of expert organisations in intimvaprocess were used and supported
by Ramstad’s (2008, 77) research on the Innova@emerating model for Finnish
working life organisations.

Metrics of impact are complex because it is diffico separate the impact of a single
institution’s actions, and there should also belitatere measures for regional impact.
It is noted that entrepreneurship and good intemactvith industry have much in
common. First of all there are changes that taleeeplin technology and society.
Changes have to be seen as opportunities. Thea ithéine time for radical selection.
Unconventional methods must be experimented. Riskst be analysed, handled and
accepted. Failures happen and they must be taletemising practises are changed
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to concepts that are transferred to other contémt&atakunta UAS true partnerships
have been created and at the same time over 17Gspievoff enterprises have been
started. The most distinguishkdowledge has been created in long-term partnesship
focused applications research groups (Laine andéribmi 2007, Laine 2008b, 2009).

The development of regional competitiveness cae tddcades but better interaction
between higher education and industry can be bailtyears. When transferring
promising practises, both the source and targedviation environments have to be
understood and taken into consideration. The besttipes in one environment are
perhaps only promising practices in another envivent (Laine and Lahdeniemi 2007).

This research served the development of Satakum&. Urhe transferability or
generalisation of results is not the primary gdahcs research as generalisation is not a
primary goal in qualitative research. The modefagnd to be applicable in similar
contexts. Therefore the context is also descrihddis thesis. As the model is complex
and systemic the initial conditions must also Hesmainto consideration because they
affect the possibility to reach results with thedab

The modelled processes allow the repeatition otgsses and improvements in their
quality, outcomes and impact. The documentationthef processes and models is
important because people change from project tegrand models help in the briefing
of new project members as well. Best practicesbmapvaluated and further developed
into a generic niche that can be served for a weg¢rof customers. This is a similar
type of growth model that can be found in small BIBrms (Laine 2008). Thus this

implies that the same type of growth model can sy higher education and KIBS
firms and they can develop models together andh lZg|@am each other. Models become
interesting for other firms and organisations adl Wwecause of the rise of knowledge
intensity.

Small KIBS firms created by the Enterprise Accai@rdave developed several areas of
Satakunta UAS via partnerships, like new technolbgged applications for R&D&l,
ICT infrastructure that supports R&D&lI, the virtdabarning environment, marketing of
projects and their outcomes, public relations, 1@F knowledge management
infrastructure and student recruitment, to nameesofithem. In these cases these firms
have offered completing knowledge or technology &atakunta UAS and created
innovative solutions for Satakunta UAS in collabmma with Satakunta UAS.
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6.2 Sustainability of the Created Model

There are several factors that add sustainabditthé model created in this research.
Most important of them are the modelling itselfagtgy based actions (Laine 2004a),
internal interaction (Laine and Lahdeniemi 2007IB& creation (Laine 2008a, Laine et
al. 2007), institutionalisation and the positionaasuccessful support structure (Laine
2009), students and professional teachers as tewstmas (Laine 2008, 2009), diverse
projects, combining science and practice basedvatian (Laine 2004), partnerships
and critical mass (Laine 2004, 2008), and rich mele connections (Laine 2004a,
2008b, 2009).

Modelling added to the sustainability of the moldetause it enables making processes
reproducible and the development and sharing ofritbédel (Laine 2008). According to
the research, strategy based actions in interaati@ate a sustainable basis for
interaction because the strategy process with nagjistakeholders ensures that actions
are based on the needs of the region and are pattaine 2004a, Laine and
Lahdeniemi 2007, Laine 2008b, Laine 2009). Thetefy gives direction for actions
and the interactive strategy process, and the ungda@nsures that the needs of the
region are scanned. In general, all external cdrorecin the strategy process support
sustainability because they for their part enshae the strategy remains up-to-date and
actions produce value for stakeholders. Regulaatipgl also improves opportunities
for recognising emerging technologies and theinificance in interaction. Internal
interaction also supports the sustainability ofriin@del. Interaction with the educational
process and the development of curricula ensueesigidating of learning methods and
contents (Laine and Lahdeniemi 2007). Some teachax®e been involved with
interaction for decades. Most graduates will be legyga in regional firms and are
potential collaboration partners in the future. ifhactivation rises opportunities for
future collaboration with firms. They also add ke tabsorption capacity of firms when
they are employed by firms.

The sustainability of Enterprise Accelerator wadiceal by others as well. “The
enterprise accelerator is institutionalised arfthg justified its position as a sustainable
and successful support structure. There were demgpaments that supported the given
FINPIN incubator award: There is an exceptional wiemeous application of rich
learning methods, learning by doing and workinge libased teaching content,
mentoring, personalised teaching, e-learning swistiand utilisation of networks. The
enterprise accelerator is also integrated in thheata so that students can earn credit
points from activities concerning the launch ofusibess and developing the business.
The model produces KIBS firms in particular. Duethe® usage of the model also
growth businesses are expected to be born.” (Lev@0®8) Also the outcomes were
noticed. The model produces numerous new entegpasd entrepreneurs and creates
plenty of jobs. The rate of startups is exception&linland. A new firm is started every
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month. The model gives various modes of support ther startups, like R&D
collaboration. The creation of KIBS firms adds tee tsustainability of the model
because they add critical R&D mass to the regibey tadopt new knowledge and
technologies fast and transfer them to the regioh dso between regions and
internationally (Laine 2009). There is also an aptio transfer transferring competence
for KIBS on specific areas. The KIBS firm collabtioa is important because KIBS
firms can commercialise knowledge and technologyseen important by large firms,
they have high absorption capacity and transfemkedge and technology to their
customers (Laine 2009).

Students are embedded in collaboration networksEni@rprise Accelerator (Laine et
al. 2006). They have opportunities to team entregueship, succession. International
contacts and collaboration are also available badrtanagement team has rich contacts
to regional development organisations and fundingamisations. (Levonen 2008).
Teachers and students as central actors add sugtainability of the model. Teachers
can transfer generic knowledge to teaching andugted transfer knowledge and the
model. New students also create renewal and briegspre to model the actions so they
can be introduced to the students. Projects arguenand they offer opportunities for
diverse students, personalities and learning styléss in turn adds sustainability
because the model is not aimed at a specific tyseudent. Projects are also diverse in
their size, goals and fields of industry (Laine 200

Combining science based and practice based inmov@taine 2004) also supports the
sustainability of the model. It sees both scienod application based knowledge as
important sources of innovation and all actors rapartant potential innovators and
supporters. That will constantly bring new knowledgto the innovation processes.
Sustaining effectiveness requires reflection fro&S [ Laine 2007). There is a need for
adding collaboration networks with universities a&ttor research institutions (Laine
and Lahdeniemi 2009). There are emerging waysdur types of interaction like social
media applications in the innovation and developn@nopen innovation platforms
(Laine 2008, Santonen 2009). External connectioisl@arning are essential elements
of all sustainable systems (Laamanen and Tinni@®20n Satakunta UAS learning is
built into the model in diverse ways, like in s&égy updating, pre and post project
evaluations and project meetings with industry.

6.3 Summary
A systemic model creates outputs and impact thatnaeasurable. The model has

several elements that are sustainable and the migllf supports sustainable
innovation. Parts of the model have been evalubteéxternal evaluators in several
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evaluations. Evaluators have mainly given positieedback but some development
goals have also been set. Parts of the model wad hy other researchers in their
research, which shows the validity of the modeldaaluation in diverse applications.

This is “marked based validation” mentioned by Kasaet al.(1993). It must be noted,

however, that in external evaluations the evaluatinteria was not set to evaluate or
validate the models created in this research ds Jume models presented for evaluators
were a part of the evaluation entity.
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7 Conclusions and Discussion

The objective of this research was to model higitercation and industry interaction in
the Finnish UAS R&D&I context. In this research tlegional context was Satakunta
region in Finland which is a region that has a ridlverse industrial base and has
experienced a structural change and has been abkudtain its competitiveness.
Satakunta University of Applied Sciences is usea aggher education case study and
the case firms were from automation, ICT and kndgeintensive business service
sectors. The research was a constructive quabtatisearch where models were created
and tested.

This research focused on interaction between higtgurcation and industry in
innovation and entrepreneurship. Higher educatiostefs innovation by producing
knowledge that sums to the existing knowledge teraction with industry, combines
knowledge from diverse sources and develops commsctand new networks and
supports the creation of knowledge intensive engregurship. It was found to be
important to create models of interaction to betterderstand and develop it.
Experimentation gave insights to the developed rsoaled their application.

The main assumption was that higher education eae An impact to innovation and

KIBS firms have an important role in interactiondaimnovation. In this research the

main research question was: How can higher educéi&ve a significant role in the

creation of innovation and entrepreneurship? Theearch searched for a systemic
interaction model to create innovations for SME#BX enterprises and graduates that
have knowledge and skills that are valued by wayKife. The supporting research

questions were:

1. How can interaction with industry be entrepreneitidhat is how to recognise
opportunities and exploit them, and turn reactiwioa into proactive in
regional context? This was examined in Paper 1.

2. How to add effectiveness and impact of interactdath industry in the region?
This was explored in Paper 2.

3. What kind of role do KIBS firms have in interactisith industry?This was
studied in Paper 3.

4. How can the creation of KIBS firms be supported mgnthe students in higher
education?This was exploited in Paper 4.

5. What kind of innovation management tools and preee€an be used by KIBS
firms to support their growthThis was investigated in Paper 5.

6. What is a systemic model of interaction like andictvhare its future
development need3hese were studied in Papers 6 and 7.
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7.1 Contribution of the Author

The research was based on seven published pagkessarmmary of the papers. In this
subchapter the contribution of the author is déscriwith a summary for all research
questions and a review of the research resultsrigpeaper.

How can interaction with industry be entreprenelfialhat is how to recognise
opportunities and exploit them and turn reactivdi@t into proactive in regional
context? This was examined in Paper [l], that emphasised it knowledge based
economy higher education institutions and spe@dliesearch units have an important
role in bringing knowledge to the regions. Therefdhe first and perhaps most
important step in increasing interaction is to ustind the needs of the regional
industry. Only then a unit of higher education d¢ake clever actions and work in
convergence with industries. Actions can be chanfgesh reactive to proactive by
increasing interaction and by having collaboratsteategy processes. In this paper
Satakunta University of Applied Sciences from Fnglavas used as a case example to
describe what practical actions higher educatiatititions can take to better fulfil the
regional expectations and to increase the intemacotith industries to ensure better
knowledge circulation and utilisation. In this cabe context was mainly knowledge
application, also called mode 2. The case also stidvow entrepreneurial actions can
be carried out in practice. The developed modaistaols described in this paper were:
strategy based regional development, cluster appraa development, partnering
process, knowledge management and the searching ineawations for firms
(SNIFFering) process. Global competition and knalgke economy affect almost all
actions. Therefore the regional actions must bteditto global competition and
knowledge economy context. The researcher wasoleeasithor of the paper.

How to add effectiveness and impact of interactioth industry in the regionThis

was explored in Paper [Il] where an effective mdoelhigher education and industry
interaction was created based on literature revéew a case study of Satakunta
University of Applied Sciences in Finland. In a kviedge-driven economy there is a
growing need for deeper and more productive intemadetween higher education and
industry. The paper described what should happsidenthe units of higher education
in order to enable more effective collaborationwiatdustries. It requires incentives and
a strong interaction between the main processesigher education. In this paper
Satakunta UAS was used as a case study to deslalinteraction between the main
processes in a unit of higher education. The madegsses in Satakunta UAS in this
paper were the educational, R&D and entreprenepriadesses. The impact maturity
model of interaction was introduced based on erpeg. Basic guidelines and best

88



practises were also pointed out. Requirements ffecteve regional interaction were
also listed. The researcher was the main authtivegpaper.

What kind of role do KIBS firms have in interactwith industry?This was studied in
Paper [lll] where the role of technology based Kig$s in the commercialisation of
knowledge was examined via case studies. It shamgdand how small KIBS firms
have an important role in knowledge commercialsatiThe paper was written from the
point of view of innovation management and the payss based on a broad conception
of innovation. A case study of a technology basé8iS<firm, started in the year 1997 in
the incubator of Satakunta UAS, was used to bring theory to practice. The
development path of the firm was described as ags® and the links to the above
factors were addressed. The case study found autth® firm was connected to the
value network of Satakunta UAS, how it managea@vt® innovation process, how the
value network of the firm was built and how the figuration of its innovation
networks changed during the time covered by reBe&rscenario analysis was done by
using the soft system methodology to find a medunirfgture development path for the
firm. The researcher was the sole author of thepap

How can the creation of KIBS firms be supported m@gnothe students in higher
education? Paper [IV] studied the support of knowledge inte@msbusiness firm
creation in higher education. It modelled the Emtee Accelerator process in
Satakunta UAS for the creation of knowledge intemdiusinesses and the mentoring
process to support the process. It studied howotobine studies in higher education
and the creation of knowledge intensive businesmsfi started by students.
Development needs were studied to develop the my$tether. The students’ own
enterprises were found to be a good addition to Ildaning environment. The
mentoring process was seen as the most importahop#he Enterprise Accelerator
process. The students saw that mentoring addee talihe start-up process. The study
programs were seen as platforms for entreprengursiowever, the research found that
programs could be further developed to enhancergaion of entrepreneurship even
more. The researcher was the main author of therpap

What kind of innovation management tools and pmaas be used by KIBS firms to
support their growthPaper [V] studied ways of supporting sustainalbtevth in small
high technology firms by managing innovation. Ttag@r examined technology based
and knowledge intensive business service firms thed innovation management in
Finland. Two cases of small technology based sKHEIS firms were selected for
closer examination. The paper introduced a meaniinghovation process for a small
KIBS firm that takes growth into consideration. tine paper incremental, radical,
disruptive, open and systemic innovation were s@em a small KIBS firm’s
perspective. A growth model that takes them intmsaieration was created. It
investigated diverse types of innovations as acsoof growth for a small knowledge
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based firm. The study revealed that small firms banefit from several types of

innovations, like incremental, disruptive, systenaicd even radical. It studied the
required approach in tools and methods. A systemodel was needed not only in

process but in utilising tools as well. The papaswresented in High Technology
Small Firms Conference in University of Twente, tetherlands. The researcher was
the sole author of the paper.

What is a systemic model of interaction like andcthare its future development
needs?Paper [VI] noted that global trends and knowledgeiety also bring their
influence to innovation. There was a shift goingfimm closed innovation to open and
networked innovation. Satakunta UAS focused it® nol these new paradigms. In
general the research and development activitiegfwvation in Satakunta UAS were
guided by national and regional frameworks. Theoast were strategy-based on the
national and regional innovation strategy and onal&mta UAS R&D strategy.
Teachers and students were the essential actdh® ino-creation of innovations. The
creation of knowledge and innovating began by idgng the existing and future
needs of industrial partners and their customehns. Mmethods in use were the systemic
approach, cluster based development, knowledge geament for transfer and
innovation, integration of the innovation chaineation of critical mass, and long-term
partnerships with collaborative knowledge creatibimey help in searching and creating
new innovations in collaboration for partner firarsd organisations. All this requires a
supportive culture, structures and training. Theege many benefits in connection to
innovation processes and networks, like new knogdeahd technology from partners,
weak signals detected by networks and partners libfa to focus research and
education. The paper summarised development gaptheonnteraction model. The
paper was published in the Industry and Higher Btiao journal published by IP
Publishing. The researcher was the sole authdreopaper.

Paper [VII] summed the earlier papers and listedgbtential targets for development.
It was found that in knowledge-driven economy theees a growing need for deeper
and more productive interaction between higher atioic and industry. The full
exploitation of knowledge required strategies, mn@s, appropriate processes and a
strong interaction between the transferring praegessd the main processes in higher
education. In a knowledge-based economy, knowledgemore likely to be created in
application collaboration. In this kind of knowleslgreation process, the knowledge
creation, dissemination and utilisation were carrgat close to each other or even
simultaneously. Also, basic research and appliedaieh can no longer be separated.
Knowledge creation was found to be, in many casased on a long-term partnership
where trust, commitment and mutual benefit candgeaed. This paper explored ways
to support and create entrepreneurial actions ghdri education to commercial
knowledge and technology. It studied the case d&ksata University of Applied
Sciences in Finland. The knowledge management medelrther developed into an
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innovation knowledge management model. The systapproach for interaction was
developed and presented. Current and future cudevglopment needs in interaction
were also investigated. Several potential instarioesmprovement were listed. The
created models can be developed further espedalbyy up and evaluation phases to
make model add steering and impact. There may bsilphities to find more causal
relationships between the parts of the model. Miversified funding can make model
more sustainable. New networks and partnershipseeeed to fulfil technology and
knowledge needs on the region. Stronger connectmtmsic research and ability to
adapt more research knowledge are also neededtherfintgrate the innovation chain.
The paper also added the contribution by examinithg innovation and
entrepreneurship supportive culture in a highercation institution. The paper was
published as a chapter in the bdgigher Education Institutions and innovation in the
Knowledge Societgublished by Arene, the Rectors Council of thenfsh Universities
of Applied Sciences. The researcher was the sol®aaf the paper.

The thesis used a constructive research processlmdollect the results from Papers
and to wrap up the systemic model for interactioat tanswers to the main research
guestionHow can higher education have a significant roleha creation of innovation
and entrepreneurshipAccording to the research, a sustainable basisnteraction
could be created by using strategy based actiocsorAand experiments add strategic
competence through strategic learning. Strategitniag was found to be created in
action and sensing changes in technologies, kn@®leshd development potential of
case UAS and partners. This was also found to eageuurning actions from reactive
to proactive. Effectiveness in industry interactioequired being entrepreneurial,
creating innovative learning partnerships, creatstigategic competence and critical
mass, and having internally and externally a striograction between processes and
actors. Partnerships and dynamic networking wereede@ for enhancing
innovativeness. Partnerships were essential ieréegion of meaning in the forecasting
of change and in goal setting. Dynamic networks ew@mportant in finding
complementary knowledge and the creation of newwkedge combinations for
innovation when goals were set.

Based on research, the systemic innovation manageapproach was required to be
used in the development of interaction. In thisrapph strategy based actions, regional
clusters, partnerships and dynamic networks, iategr of the innovation chain, and
KIBS firm collaboration were found to be essenglments. Absorptive capacity and
collaborative learning, connections to internatlokaowledge flows, finding and
integrating completing knowledge, and effectivegesaf innovation technology were
found to be the main supporting elements. Teacheds students were noticed as a
central resource in interaction. Their interactwith firms and effective interaction in
internal processes were also essential. The mauklita elements are presented in
Figure 7-1.
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In the search of the co-creation of innovationgwedge management enhanced new
combinations of knowledge and experimental knowdedgeation, and practice and
science based innovation. Learning and renewal \weaik into the model and that
promotedthe creation of sustainability of the model. Eletsenf the model promoted
the searching and creating of new innovations itlalboration for partner firms and
organisations. The utilisation of the created mt&on model also supported the
creation of working life competencies and the etiperof students. It was found that
KIBS firm creation and development should be suggebwith the firm’s own process
supported by training and mentoring. This is beeaBS firms had specific roles in
interaction as innovators and in the transfer obvidledge and technology. R&D
competence of KIBS firms adds success and impaause it adds to their capability to
transfer the latest knowledge and models to thaitngrs. The created models were
utilised in the management of interaction and threatton of innovations in
collaboration between higher education and firms.

Strategy
based
actions

Absoptive
Capasity and
Collaborative

learning

Completing
Knowledge
networks

Clusters,
Networks,

Knowledge Combination
and Integration between

KIBS firm

collaboration Firms, Teachers and and
Students Partnerships
with Firms

Connections to Innovation

International _ Technology
Knowledge Flows Integration of
the
Innovation
Chain

Figure 7-1 Systemic model for fostering innovatietween higher education and
industry based on Satakunta UAS case study

According to the findings in this research, thetsysc model for fostering innovation
between higher education and industry had theatig properties. An institution of
higher education
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1. scans the needs of the community and createstagtrahere innovation and
entrepreneurship have executable goals and thegyres continuously updated

2. proactively creates competences and critical messrding to its strategy

3. circulates knowledge between education, RDI ancepreneurship processes
and allows flexible resource allocation

4. utilises clusters, networks, and partnerships mowation

5. integrates research and application based knowlei@beich experimenting

6. develops processes, tools and technology that supp®D&I project
execution, collaborative learning, knowledge cmaand combination, to foster
diverse types of innovations, and manage the easity system

7. runs an incubator for students that actively cieatav KIBS firms

embeds KIBS firms in an active role in the instdgats innovation networks

9. values entrepreneurial personnel that sees oppiesifor better research,
curricula, innovation and entrepreneurship, andides the support of senior
management

10.recognises students as central actors in innovatonentrepreneurship by
participating into R&D&I process in diverse rolasdaby starting enterprises as
part of their studies, and develops curricula arthods according to it

©

The created model combined properties of EntrepmgadeUniversity (Clark 1997),
Engaged Institution (Kellogg 1999) and innovatioarmagement theories. Adding the
innovation management theory view to the entrepreakuniversity research was the
main contribution of the work. The second contnigmitwas combining innovation and
entrepreneurship as an entity. Usually they arateéck separately although they are
complementary (Van de Ven et al. 2008, 17). Thedthontribution was describing a
complete pragmatic model for the innovation andegmeneurship generation between
higher education and industry. The research creftieogle opportunities to combine
research areas as the model detailed or to useait @axample to make connections with
other main research streams.

In the research the process of constructive reBeass followed. Firstly, a relevant
problem was found. Secondly, a general and comps&e understanding of the topic
was obtained. Thirdly, a construction of the salutias created as the systemic model
of interaction for innovation and entrepreneursltipurthly, it was demonstrated that
the solution works by presenting outcomes andripact of the model. Fifthly, theory
connections and the research contribution of thetiso were shown, and finally the
scope of applicability of the solution was examin&le research followed the process
of constructive research presented by Kasanen @to83, 246).

The created models were useful in practice. Theyldcde used in guiding and
developing of actions and in evaluation as welm8garts of the model passed a weak
market test and some passed the strong markeTtestesults were clearly better when
using the model compared to not using the moded. cdfrbated construction is a solution
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for a selected problem. The research had bothipahctlevance and theory connection.
Thus the results fulfil the criteria of construgivesearch. As an entity the research
process can be seen as successful although the ok#te results by other actors and
researchers will finally show the quality of result

Marttila et al. (2007) noticed that UAS can haveiaportant role in the emerging
fields of industry. It can add critical mass in kwiedge and technology searching,
collective learning, image building, converging ragement routines, and in adding
trust and control. UAS should add boundary crossind networking to adapt new
knowledge and methods, and start renewal procedsesnside UAS. (Marttila et al.

2007, 73-75). This research created practical nsodel how to add critical mass to
knowledge and technology search, how to add boyndarssing and networking to
create innovations. These also benefit image mglbioth for UAS and firms.

Clark (1998, 3-8) listed the attributes of entrerial university and they were:

strengthened steering core, expanded developmephpgy, diversified funding base,

stimulated academic heartland and integrated eneimeprial culture. The individuality

of development must also be taken into consideratihis research made several
practical solutions to these requirements and thekdevelopment of the region and
actors into consideration. According to Clark themee three requirements for
transformation into entrepreneurial university: ngrmation driving elements,

sustaining dynamics and resulting study state aihgh. (Clark 2004, 173-184). The
driving elements are found to be the needs of &ggonal industry, changes in the
global economy and innovation environment stratpgpcess, and an entrepreneurial
approach where changes are seen as opportuniti&atakunta UAS case there were
several diverse solutions and interaction is brougHaculties as part of curricula and
teaching.

The research supported several existing reseastiitgseand models in the field of
innovation management. Higher education was fountbe brought to the centre of
innovation systems in knowledge based economy (&iitk and Klofsten 2005, Laine
2009). However, to add its impact, higher educatmarst first recognise its important
role (Porter, Laine 2004a, Laine and L&hdeniemi720@Research also supported
existing research results concerning innovation iandvation processes. The research
emphasised that innovation is a process of makiwg nombinations (Schumpeter
1942). The generic model of innovation processiemdiements (Tidd et al. 2005, Tidd
and Bessant 2008) were found to hold true and thdeirwas applicable in KIBS firm’s
innovation process (Laine 2008). Nonlinearities eveyund to be a central source of
innovation and business opportunities (Hamel 2B¥xsant et al. 2005, Druker 1998,
Laine 2004a,b). The theory of dynamic competendezde et al. 1997) seemed to
apply in interaction. The complementing theory nbwledge and the recombination of
knowledge as a source of innovation were also stggp@dHardagon 2003, 31-52). The
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corridor principle in opportunity recognition ancath dependence in development
seemed to apply to KIBS firms started by studeftsigher education (Ronstadt 1997,
Teece et al. 1997, Laine 2004b, Laine et al. 2007).

Learning is a central element of innovation in eigations and innovation systems was
found to be true in the case (Nonaka and Takew@®b 1L unvall 1992, Etzkowitz 1998,
Laine 2008b, 2009). This also emphasises the irapoet of absorptive capacity (Cohen
and Levinthal 1990, Zahra and George 2002, Laif82). The systemic approach in
managing innovation was found to be essential (Bddl. 2005, Laine 2007, 2008b,
2009). A collaborative learning model could be usestudying, and the guiding of the
innovation process was found to be true in KIB&finteraction (Siltala et al. 2007,
Laine 2007, 2008a). The importance of primary fee#tbas a source of strategic
learning was supported (Cunningham 1994, 34, Lab®ta,b, 2007). The importance
of actions and experiments was noticed because degglop strategic competence
(Christensen 1997, Laine 2004a, Laine and Lahden@d07). The strategy is a
complex issue in UAS because of multiple stakehsld&oikka 2003, Laine 2008b,
Laine and Lahdeniemi 2007, Mertanen et al. 2008).

The importance of incremental innovation for firmsemed to be true in the cases
studied (Lemola 2009,186, Laine 2004a,b, 2007, 2p08or startups the regional niche
or disruptive innovation offers opportunities. Taes least semi-radical innovations are
important for small new KIBS firms. (Laine et al0®L, Laine 2004b, Laine 2008a,
Laine 2009, Laine et al 2007, Heinonen and Kovalaia009). Causal relationships can
be found in single innovation processes and erdgrequrial processes (Laine et al. 2001,
2007). It also found the importance of network nggament complementing knowledge
in innovation (Tidd et al. 2005, Hardagon 2003,neaR006, Laine 2007, Laine 2008,
Laine 2009). The successful innovation procesagdiest in the cases seemed to have
several phases and also changes in goals duringribeation processes. (Van de Ven
et al. 2008, Laine 2008a). Network analysis wasedmsed on a method introduced by
Allee (2003). Networks seemed to be balanced afEKirms had an important role in
them (Laine 2004b, 2008b).

Ramstadt’s findings of diverse but blurring rolek axtors in innovation process
(Ramstadt 2008, 185, Laine 2007) and the existehaalley of death in knowledge
commercialisation (Moore 2002, Laine 2007) werenfibto be true as well as findings
about the relations of collaboration, knowledgerisitpand innovation (Miles et al
2005, 48). The importance of trust in collaboratimaovation creation was strongly
noticed (Miles et al. 2000, Laine 2004a,b, 2008ahlferent interests could lead to
effective collaboration when all actors were alearshing for solutions based on their
own interests (Ramstad 2008, Laine 2007). Theeensed to evaluate partnerships in
action (Ring and van de Ven 1995, Laine and Laleden2007).
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Findings about the elements of innovative learagmunity seem to hold true in the
case of Satakunta UAS (Hokkanen 2001,189-198). Krimvledge creation process
model and the model of hypertext organisation whenevative organisation consists
of line organisation, project teams and supporirigrmation technology structure was
found to apply in Satakunta UAS case (Nonaka arkedehi 1995,166-171, Laine

2004b). Knowledge creation and innovation happenenly in teams and tacit

knowledge had an important role in it (Nonaka arakéuchi 1995, Laine 2007).

According to the innovation generating model thewes a need for the simultaneous
development of knowledge structure of actors arel dbject developed (Ramstadt
2008, Laine 2007, 2008b). Reflexive learning wasdeel meaning self-reflexivity,

reflexive benchmarking and reflexion on relatiopsh{Ramstadt 2008, 35, Laine 2007,
2009).

KIBS were important actors in innovation networksl asystems (Kuusisto and Mayer
2003, Miles 2003, Laine 2008a). Small firms recegrand value disruptive innovation
Christensen (1997, 2003, 2004, Laine 2004b). Steefiinology based firms, also KIBS
firms, find it difficult to create and diffuse sgshic innovations (Maula et al. 2007,
Laine 2006). Niche management is needed in KIB&ldgvwnent (Lemola 2009, Laine
2008b, Laine et al. 2001, Laine et al. 2007). Retealso supports the need of a niche
application for KIBS in transfer from innovative stamers to mainstream customers
(Moore 2002, Laine 2004ba, 2008a).

Research found the following frameworks useful he tdevelopment and analysis of
innovation interaction: Entrepreneurial universdgncept (Clark 1998) as a general
principle guiding interaction and its developméiriple Helix collaboration on regional
and national levels, Engaged Institution concepellggg 1999) and Responsible
Partnering as a general guideline for partnering @05, 2009), Stokes framework
(1997) for knowledge creation and Markham’s (20@&l)ey of death model as general
frameworks for knowledge creation and innovatioaighntegration, process and best
practices in higher education and industry inteoac{Barnes et al. 2002). The research
also supports the management innovation implementaif best practices (Hamel
2007, 227-229). Hamel's notes about systemic dewedmt were found to be true in
interaction development. It required small changesbe done to the system and
observing what happens and making actions baséueosbserved impact to the system
(Laine and Lahdeniemi 2007). This also fits to $lystemic thinking theory and to the
theory of complex systems.
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7.2 Implications to Practice

The research suggested several implications totipgacThe institutions of higher

education should take a proactive role in theiiaegThis means being active in the
regional strategic developing processes and ach dseeker” that finds valuable

knowledge and creates innovations for strengtheamdjcreating new markets for the
regional firms. Qualified regional partners and alync national and international

networks are useful in this process. Students aadhers should see interaction with
industry as an opportunity. Firms should see intéra also as a strategic issue.

Several potential benefits were found from using thodel for different actors. By
applying the model the following benefits may betamed. Students have an
opportunity to participate in projects and learndimerse ways to build competencies
that are needed in working life. They can team ugh wxperts in other organisations
and become embedded in networks. It serves thdagewuent of their expertise. There
IS an opportunity to become an entrepreneur dutfiegstudies, start a business and
learn to grow it. At the same time the students gam competence that supports
entrepreneurship and innovation, especially R&D&mpetence. Interaction with
industry offers diverse roles for students fromtiroel expertise to adaptive expertise.

The entrepreneurial students can create a suskaibabiness during their studies that is
a true alternative for other careers. They leawjegt management and leadership in
practice, gain credibility as an entrepreneur améxpert. This adds to the possibility of
self-employment at the point of graduation. Afteadpation the students can build an
optional partnership with higher education. (Laig804a, 2004b, 2007, 2008b)

Teachers and other personnel have an opportunggrtecipate in interaction in roles of

project manager, expert and mentor. They can dpvekrsonal competencies in

R&D&I and mentoring, learn insights from diverseléls of industry and see theories
and models in application context. They can cres® contents and contexts for
teaching and have experiences of success withrggideaine et al. 2007)

Higher education institution has an opportunitycteate networks and partnerships. It
can also have partner entrepreneurs as active aluingains strategy insights in
industry in general and large firm partners, regloBMEs and KIBS in particular. It
gets involved with innovation processes on orgaiosal, regional, national and
international levels. It can develop R&D&l competeninto a core competence with
active development and consistence. It can buildositive image of the region,
nationally and internationally. It gains compettness among potential future students.
(Laine 2004a, 2008b) The interaction offers opputies for feedback from firms and
partner organisations for strategy and curriculkeetigoment. It can increase and diverse
external funding, develop absorptive capacity anategic competence and define and
develop focal areas of R&D&I. The interaction sugipareation of general and specific
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competencies. The institution can build a framewiorkthe management of interaction
and regional impact. Using the model enables areatianagement and actions (Laine
2004a, 2008b, Laine and Lahdeniemi 2007).

For SMEs and large firms the usage of the modelrsffiew views for development and
knowledge for innovation. It can grow into a codatien of innovations with higher
education by combining several knowledge sourceb experimenting. It can have
students as development resources and potentismefatnployees. Firms can participate
in discussion for the development of region andhéigeducation as part of it. They can
give input for curricula and competence developmdilitey can create a potential
partnership with higher education for sustainap#ihd systematic approach. It can find
new network partners and knowledge sources. KIB8sfican start the co-creation of
innovations with higher education. They can alseciate expertise with higher
education. They can develop a business niche ardrsgrowth with the help of higher
education (Laine 2008a). They can build other nétimg options like international
connections. They can build a partnership with é@rgbducation to add sustainability
and build a systematic approach.

Using the model also creates challenges. Highecatdun and firms may not use the
same language, detect changes and interpret theaming together with firms.
Therefore trust creation may fail, there will befree sharing of knowledge and no new
innovative solutions created. Lack of tangible Hssmay lead to frustration and end of
relationships. Tangible results and interpretatioinchanges make relations sustainable.
Higher education may even be seen as a compait@ME firms because they become
active on its core areas of knowledge. Thereforg itnportant for higher education to
transfer to new knowledge areas when KIBS firmstber firms become active on new
knowledge areas. There may be difficulties in tbachers’ resource allocation and
transitions to tenure project positions may faiheffefore also interaction between
processes and transfer to teaching may fail. Thairn hinders knowledge sharing and
the creation of new knowledge combinations. Soraehters may feel that combining
teaching and projects is too difficult. All teachelo not necessarily agree with strategy
and quality principles and that may cause a laclaaifons and a lower quality of
actions. Balancing between confidentiality and & lopen environment in higher
education may also fail. Informing about realigtioe plans and a possibility of failure
fails and external partners have unrealistic exgigets for projects and think that
failures cannot happen. The temptation of an acadeainft makes UAS small
universities. The fear of tertiary drop hinders ghical actions or makes them less
valued compared to academic outcomes.

Firms and industry in general should create comeritnon senior management level to
start collaboration and give a strategic direcfionit. There could also be discussions
of long range involvement and strategic issues wingher education is also included
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in the discussions. More firms should give operouation a chance. They should see
the emergence of open innovation as an opportamitiyhigher education as a potential
knowledge and technology application source. Higltkercation should create a strategy
for interaction and update it regularly accordiaghanges in its environment. It should
consider diverse ways of interaction to find the®suitable and effective in the local
context. It should seek for diverse channels ofling to support the sustainability of

actions. Higher education should connect to glébalwledge flows and search the best
partners on focus areas.

The role of students and teachers was centridsmtiodel. Therefore the understanding
of their internal and external motivation and theation of appropriate incentives are
key issues if the model is to be applied and deexlo Low entry and diverse role
models to participation are needed. It should stpjgachers and students to change
towards interaction and entrepreneurship. It shotagdte diverse actions and also avoid
conflicts between traditional teaching and entrepueial actions. It should build of
strengths in both and build interaction betweemthe

Policy makers should see the funding of small KE&8vice development as important
because KIBS firms have an important role in thggamal innovation system and they
also transfer knowledge between regions. KIBS dao add to the offerings of large
firms in the region and add to their competitiveneBolicy makers should see the
development of UAS as an institution and sustamaddtor in innovation networks.
They should fund knowledge creation and free shyavetween diverse actors to create
motivation for open innovation.

The model was a simplification already by the d&bn. The most general and
important parts of the model were described. Theehwas also context dependent. It
was based on a single case study in Finnish UAShagiaer education context. It has to
be adjusted to the organisational strategy, cultiméial conditions, surrounding
innovation system and legal frameworks. When apglyhe model in other contexts it
may require some re-innovating. This is also pardgause the model is still complex
although it is a simplification, and users tendrtioovate new ways to apply it. Actors
should be aware of the blurring roles of actorgmpnd closed modes of innovation
and ICT’s role as a generic source of innovation.

The model was created for an organisational leilebagh a team level is important in
learning and innovation. The models were basedhensubjective opinions of the
participants. There were differences in actions @eds of single individuals even in
the same organisation. Some parts of the modellbraayonsidered speculative because
they were based on the subjective view of the aatorolved in the research process.
Although they seemed to be true in the case orgaoisthey may not work similarly in
other organisations. Therefore implementing thetspasf the model to other
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organisations is needed to validate the generasatf the model. Also national and
regional context and starting conditions affect tesults obtained when using the
model.

In general, innovativeness in higher education shawontinuous renewal and better
sensitivity to changes in the environment, and dls® capability to act based on
detected signals and to create graduates that rgptoged. It also shows better
interaction with external partners and in networladcreation of innovations and
entrepreneurship. It adds regional impact and R&i¥édraction to the region (Laine et
al. 2008).

7.3 Directions for Future Research

In the future it will be important to build openniovation models for SMEs and small
KIBS firms. Experiments and quantitative researdth wther units of higher education
will be needed to see if the models can be geseliThere will also be a need to
study legal issues like contracts and immateriaperty rights especially in the case of
open innovation to ensure win-win situations fovedse actors. Concerning higher
education it will be interesting to study more dgegiudents as innovators. It will also
be interesting to study the motivation of teacharsl students to participate in
interaction with industry. It will be as importatat study the motivation of firms to open
innovation.

The research has set a foundation for experimentdbased practical models of
interaction in innovation and entrepreneurship leetwhigher education and industry
that combine an entrepreneurial university concapt innovation management
theories. Other researchers with different contexi$ be welcomed to the field.

Sustaining co-operative innovation requires thénn@vation of collaboration models
(Laine 2008). Therefore researching the interaasamportant in the future also.

This research used the organisation level as a pewt. In the future it would be
important to focus on the team level as well beeanst of the knowledge and
innovations are created on team level. Also, iingportant to have practical open
innovation models for KIBS firms and SMEs to bedsta in more detailed ways. The
model presented in this paper is one possible isalnd is based on a single case
study. Other creative and systemic combinationsilshibe created in other contexts to
make comparisons to this research. Also, fieldstestother contexts with the created
model would tell if the model works in other cort®xAn interesting way to proceed
would be using institutional theories to study ratgion for innovation. It would also be
interesting to find more causal relationships betwparts of the model in the creation
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of innovations. Also the measurement of innovatisanagement is a future research
topic. This can be done by using innovation managgnevaluation or by creating

testable hypothesis based on the models introdircelis research. The creation of
innovations in higher education also requires iratiwe pedagogy. It should also be
studied and developed more deeply in the future.

7.4 Summary

Fostering innovation between higher education amdustry requires a systemic
innovation management approach. The systemic agiprmainnovation management
was found to be important both for the creationntéraction and for the development
of interaction. In the systemic approach stratgupstnerships, dynamic competence
development, and rich experiments had an importdetand were used simultaneously.
In the search of the co-creation of innovationgpdedge management and effective
internal and external interaction enhanced new @oations of knowledge and

experimental knowledge creation to create pradtaseed innovations.

Research had implications both for theory and mectThe created models can be
utilised in the management of interaction and threation of innovations in
collaboration between higher education and firntge Tesults are used in collaboration
between Satakunta UAS and its partners with pesitigsults in innovation and
entrepreneurship in the region. The model can bsidered as a managerial innovation
because in it several aspects of innovation wersbawed to create a new approach.
The model was systemic, pragmatic and normativee fidsearch modelled several
processes to add the combination of knowledge m itinovation process. The
modelling was a generalisation because it was plied description of reality and the
research tried to capture the most essential pattsee phenomenon. The research was
found to have several theoretical contributions prattical implications. The results
were able to be generalised in similar environmamis organisations, but it was also
found that they should be used with care becausenitial conditions also affect the
results that can be achieved. Also, the complexitthe model makes generalisation
difficult.

Until this research was carried out, there were mahy research approaches that
combined the different views of entrepreneurial versity, and entrepreneurial
university concept was not connected to mainstness®arch streams (Rothaermel et al.
2008). Therefore this research was an importanitiaddto existing research by
combining entrepreneurial university concept angbuation management theory and
combining entrepreneurship and innovation. Theaiesealso revealed interesting new
research streams for the future. During the rebetiie role of innovation in interaction
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was increased so much that R&D has become R&D& DI in Finnish Universities of
Applied Sciences. Even so, that innovation definesv research and development
should be done and innovation defines strategyyicetversa.

There was a gap in experimental innovation reseamt a gap in combining
entrepreneurial university concept with other m@een research (Rothaermel et
al.2007). Open innovation required new models while innovation paradigm is
changing from closed innovation to open innovatowl entering other industries than
large firms based on high technology (Chesbrou@bB82 Experiment based innovation
research was not used enough especially in thdiameaf new practical tools and
processes. Open innovation paradigm required nedeladhat promote the application
of open innovation in practice (Sgrensen et al020Ihis research created new models
and new ways for executing open innovation processtween higher education and
industry. It was shown that higher education céte tan active approach and start
making strategy based actions.

In the future the interaction between higher edooaand industry will be even more

important because higher education will be oneraéattor in innovation processes in
the future as well, because of the raise of conifyleabstractness, knowledge intensity
and a need for faster learning in society. Theeepaessures for higher education to be
even more productive and innovative than beford,tarhave even more impact on its
region. On the other hand, nations, regions, dsistad firms face an increasing need
for competitiveness, and interaction with higheueation is one means to respond to
those pressures. This further emphasised the ianpaetof this research and its results.
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