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INNOVATION IN MARINE BIOTECHNOLOGY - CLUSTERING
OR TRUST AND ENTREPRENEURSHIP? AN EXPLORATIVE
STUDY OF AN ISSUANT INDUSTRY IN THE HIGH NORTH"

1. Introduction

“Entrepreneurs play a special role in cluster fortiza. [...] Through their individual
decisions in creating and developing new compamiesepreneurs may collectively

also spark regional industrial transformation(Feldman and Francis 2006:115).

Norwegian regional development policy is not patacly focused on
entrepreneurship. Cluster development is among niost prevalent tool in the
Norwegian regional and local industrial policy (8¢ld. nr. 7/2008-9, Finsrud
2009:82, Isaksen and Onsager 2004). Cluster p@lioys to strengthen interaction
between enterprises, research and development andsstimulate innovation through
public development schemes. This are schemes sublC& (Norwegian Centres of
Expertise), the Arena-programme and Programme &giddal R&D and Innovation
(VRI). Cluster development is not a distinctivelyoiegian phenomenon. It is
promoted globally as panacea for economic developmecreased innovation and
competitiveness in small and large regions. Accwydo the theory, clusters consist of
related enterprises located in geographical prayieund this is supposed to stimulate
innovation through facilitating networking, flow d&howledge, interaction and new

ides.

This study started out with the aim of exploringuster development in marine
biotechnology in an attempt to answer the workingsgionhow does geographical

proximity stimulate innovation in marine biotechogy in Troms?

! The paper is based on material the research prifjes nettverk til klynge? Utvikling gjennom samifing”
translated to "From network to cluster? Developntapugh interaction ” in the research program Minkdier
for regional FoU og innovasjon (VRI) — Troms, caghced by the Norwegian Research Council



One finding was that geographical proximity andalointeraction appeared to have
minor importance as impetus for innovation in maisthe studied enterprises. Local
knowledge infrastructures are of importance. THermants reported that their major
impetus for innovation was customer relations. Gusrs and networks for customer
driven innovation are mainly located nationally antkrnationally. This implies that

the expected flow generated through cluster presessto a minor extent based on
geographical proximity. Our data indicate that tielas and not localisation are the
important focus for studying the impetus for inntbea. Relations are dependent on
actors and to study relations, focus has to be chémen geography to actors, which
in this case are the firms in marine biotech. Trsighe foundation of social relations
and study of relations have to incorporate develmnof trust as one element. Our
data indicated that company strategies had impadhoovation and the industrial

pattern in the sector. Focus on strategies antiae$areveals different dynamics than

focus on cluster and local ties.

A closer look on the marine biotech companies maslaware that the founder still
had an influential role as either manager or leaafethe board in almost every
company. Is a founder of an enterprise an entrepir@nEntrepreneurs are supposed to
assess new opportunities, take risks and startousimesses. The founders of the case
companies more or less have the characteristicentiepreneurs (this is further
discussed in section 5). This paper aims to distwsg entrepreneurship and trust

affects innovation on company level and on indakpattern on sector level.

Cluster studies represent one major stream of minmv studies. A number of studies
however question the cluster concept and its giitialas a tool for innovation and
economic development. One major criticism is thaster theory poorly describes the
relation between cluster and innovation (Depret Biadndouch 2010, Cooke 2008,
Rosiello 2008, Martin and Sunley 2003, Simmie 20Wplfe and Gertler 2004,
Todtling and Tippel 2004). Most cluster and innawat studies (in economic
geography) discuss innovation from a macro perspgecising quantitative data. This

paper takes a different approach based on quedtatita and grounded theory (GT),



an inductive methodological approach. Thus, thelysts not testing hypothesis but
grounds the concepts in empirical findings and qaess an explorative, micro level
study of the issuant marine biotechnology industryhe High North, in practise the
Tromsg region. Focus is on the enterprises; theitrepreneurial strategies,
cooperation, trust and capability for innovatiorheTaim is that the discussion of
grounded concepts in relation to existing theoryl wontribute to expand the

knowledge about entrepreneurship and innovatisoeml processes on micro level.

Regional context and paper structure
Tromsg, often named the capital of Northern Norvigygn administrative and trading

centre situated within 2 hours flight time to Odloe capital of Norway. Tromsg is a
former fishing village with weak industrial traditis. In 1972, it became a university
town and has now approximately 10.000 studentsdaitian to 67.000 inhabitants.
Trade and industry in Northern Norway have maingem raw material based and
export-oriented concentrated around fishing industnergy-intensive industry and
engineering. The region is rich on marine resouasesthe university supplies highly
skilled labour and researchérsMarine biotech firms can easily get necessary
resources, for instance by-products from fish pserw® factories. The first marine
biotech firms were founded in the mid eighties. misw is a well-suited location for
research on cold adapted marine bio-organisms amdl@oment of marine biotech
industry. Leading research infrastructure in marimetechnology is located in
Tromsg and there is a well-developed public industrighmrt system. Development
of marine biotechnological industry is among thgéh groups of the national support
system. Marine bio prospecting, that is exploring anapping of marine organisms, is
one research area and a national strategic focasn&lbiotechnology in Tromsg is a

relevant case to study in innovation, entreprereprand cluster processes in new

2 Marine biotechnical academic resources are foamts The Faculty of Biosciences, Fisheries and &ogn
(former Norwegian College of Fishery Sciences) Wwhidfers study programs with high qualified expseton
marine biotechnology, Nofima — the Norwegian Ingét of Food, Fisheries and Aquaculture Researah, th
governmental Institute of Marine Research withdigpartment in Tromsg and the Norwegian Polar Lrstit

3 This is the Mabit research program, the MarBankonat marine bio-bank and MarBio laboratorie.



knowledge based industry and this kind of indussytarget for regional development
initiatives. Our main working question is what dheterize the marine
biotechnological industry in the high north with geed to innovation,

entrepreneurship, cooperation and trust?

The paper draws on a fieldwork autumn 2009 withaime to explore cooperation and
cluster processes of marine biotech firms. Exptpimplies here to do a mapping of
strategies, production, markets, research and oewveint (R&D), innovation,
competences, cooperation and networks in entegphistonging to the FNB(now
BNN) network. One of our findings was that the oegil industrial pattern, with a few
exceptions, was characterised of low growth inghterprises, few replacements and
few start-ups. Why this stable industrial patteFfrdm an economic geographical
perspective, possible explanations are lack oftetudynamics, peripheral location,
weak industrial culture and structural dynamicgha biotech sector (Karlsen et al.
2009). A sector characterised of high entrancescdstg development processes and
high risk. In addition to discussing cluster dynesnin marine biotech in Tromsg, our
study suggests entrepreneurial strategies as atioadtl explanation of the industrial

pattern.

The paper has the following structure; section pvesents GT as methodological
approach and our main finding is the conceptuatisadf entrepreneurial strategies

Section three present the empirical context; sedioramics in biotechnology and
characteristics of marine biotechnology cluster Tnomsg as context of the
entrepreneurial strategies. Section four presedtdiscuss empirical findings — the
entrepreneurial strategies, trust and innovationcti8n five concludes with a

discussion of the relation between dynamics onarlevel and macro level effects.

“FBN — Forum for Bioteknologi, BNN — Bioteknologhord-Norge



2. Grounded theory as methodological approach
Joseph Schumpeter, the main figure in entreprehguiderature, argued that “the

theory on entrepreneurship should be based onctoelactivity of the entrepreneur”
(Svedberg 2000:17). This fits very well in with wogi grounded theory as
methodological approach. Grounded Theory is ancgapry method for collection
and analysis of empirical data. Even though thehouwlogy is contested and have
huge variation in practices, GT has now become ainé&ée major approaches in
qualitative research (Charmaz 2009, Charmaz 200802010, Bryant and Charmaz
2010). GT aims to generate concepts and theory fesnpirical data through
systematic comparative analysis agbunding theoreticalstatements in the data
(Glaser 1978:115). The tertheoryas used in grounded theory does not mean formal,
logical statements for empirical testing but staata that explains or predicts a social
process. Developing theory is a creative and syadienprocess, and it implies
‘conceiving or intuiting ideas (concepts) but alemulating them into a logical,
systematic, and explanatory scheme’ (Strauss & i60f998:21). According to
Strauss & Corbin (1998:21), a theory ‘denotes a&e&tell developed categories (e.g.,
themes, concepts) that are systematically intae@lathrough statements of
relationships to form a phenomenon’. A theory depslwhen categories and concepts
are related into an explanatory framework and artheffers an explanation of the
studied phenomenon. A successful application okegsive theory in the study of a
subject will result in concepts or a theoreticanfiework that explains particular
processes in that particular substantive field. dd@yng concepts is the core activity
in GT (Glaser 1978:64). Theory develops throughesystisation and categorisation
of the empirical material and by relating categeréd concepts into a framework
explaining the studied phenomenon. GT conceptsdgnamic and ever-developing
frameworks as new data extend and specify the poriagher. Further specifications
give better ‘fit’ between data and analysis. Irsthiiudy,entrepreneurial strategieare
examples of conceptual specifications groundedmipiacal data. Further studies of
marine biotechnology or other sectors will conttédouto expand and detail the

specifications of entrepreneurial strategies atated social processes.



Most GT studies are asubstantivdevel, which is theory and concepts developed for
a particular empirical field, for instance entreprarial strategies in marine

biotechnology. The main working question was:

Which processes contributed to facilitate or hamgastering in the marine biotech

industry in the Tromsg region?

To answer this question, we had to map variouscisé the marine biotechnological
industry. Through this work, we discovered the ¢hemtrepreneurial strategies, which
appear to hamper as well as facilitate clusteringaddition; the strategies appear to

affect the innovation process in the companies.

The empirical data are from a various sourcesyvige/s, documents, observations,
and statistics. We have interviewed 16 out of altof 26 enterprises (managing
directors or research directors) and 9 informamtsmf policy and research
infrastructure. In addition, we have accountingniation from 2004-2008. Based on
a combination of initial knowledge of the field rma biotechnology and general
sociological knowledge we made an interview guidéh\a few rather huge thematic
subjects. The collection of data focused on fouciadoprocesses: clustering,

entrepreneurship, innovation and trusind are guided by the following open

guestions:

* Is the marine biotech industry a cluster? Whatattarises this cluster — who is
a part of it, what kinds of transactions and relati do we find? Which
processes are facilitating and hampering the aingt@rocess?

« What is the role of entrepreneurship in marine dabt enterprises? What

characterises entrepreneurship in this sector?

® There are few GT works a$ormal teory(Ellingsen 2010). GT aformal theoryhas broad applicability, is
abstract and removed from the raw data groundiedhbory. The entrepreneur typologies are possiblments
in a formal theory about entrepreneurship andtesiia leadership — but this has to be further eeal.



* Innovation is to make something new, to createamgh. What processes goes
on “in” this black box of innovation among the nmai biotechnological
companies? How is innovation and clustering relatatlis sector?

o Trust is a prerequisite for change — how is trusicesses unfolding in the

marine biotechnological context?

We collected data about products, local and glatmlaboration, entrepreneurs,

strategy, future development, innovation and coepex.

Data was coded into categories according to prigseaind dimensions. The category
stands by it self as a conceptual element of aryhebile a property is a conceptual
aspect or element in a category. Both categoridgpamperties are conceptxlicated

by the dataand not data by itself Thick descriptions elucidate the categories.
Categorisation, coding, analysis and supplemertata collection are going on in an
iterating process until one reach a pointsafuration— this is the stage in category
development where no new information appearss tergenduring coding or, as in
most cases (and this case too) there are practigsbns for stopping, such as time and
money. Generation of theory is an iterative intBomcbetween data, categorisation
and development of concepts and theory. Througlymamic process the ‘fit’ of the

theory improves, it works better to explain the @rmal processes.

A successful application of grounded theory wdsult in concepts or a theoretical
framework that explains particular processes in plaaticular substantive field. These
explanations will have their roots in the informginvoices even though the
conceptualisation is the result of a double intetgtion (hermeneutics). Firstly, of the
material (the informants’ own categories and thejriand secondly, through the
sociological concepts and theories either adoptau £xisting literature or developed

by the researcher as part of the research process.

The following discusses core categories: the thngmlogies of entrepreneurial

strategies, their relation to innovation, and trasta link between innovation and



entrepreneurial strategies. This is grounded theorprogress and an explorative
framework for explanation. Further collection oftalafrom marine biotech will
strengthen the theory on substantive level. Cafigcsimilar material from other
sectors can contribute to extend the theory towarfisrmal level theory — that is a

more general theory about entrepreneur strategeaaovation.

3. Marine biotechnology — a global pattern
To get a better understanding of innovation andrtie of the entrepreneur in the

marine biotechnology sector it is necessary to ritesdhe dynamics in this sector.
Thereafter follows a discussion of marine biotatithie High North and finally a brief
discussion of this sector as a cluster. Clustecgmses were the aim of the study, but
those findings are not focused in this paper afrarh as an element in the final

discussion of entrepreneurial strategies.

Biotechnology ollife scienceis "the application of science and technologyivong
organisms, as well as parts, products and modetedh to alter living or non-living
materials for the production of knowledge, goodsl aervices” (OECD 2009:3).
Biotechnology is an enabling technology and thésespans from medicine and food
to chemicals, oil and environmental cleaning. Teet@ covers a wide range of raw
materials, industries, research, and productionn@ogies. The common denominator
is the use of living organisms as a basis for furgirocessing. In the High North, the
biological material is cold adapted organisms. Caddpted organisms have different
properties than other biological material and reen¢ a huge unexplored biological

potential.

In biotechnology research is a key element of tlaeschain. The research-based part
of the industry is located in knowledge communitreslose proximity to universities
and laboratories (Cooke 2008, Isaksen 2009, D&pretamdouch 2010). Industrial
development in biotech is long-term processes d&nds iuseful to divide the

development of commercial biotech products intoe¢hmphases. These are: 1)



exploration that is, basic research to detect, determine idedtify a potential
ingredient/structure/process that may have commlergiotential 2) examine
investigate, process and eventually test the effeicthe ingredient and 3) commercial
exploitationof the discovery (Cooke 2004a, 2008). The twa fasases in particular,
are highly dependent on research. Internationbabye is a financial division of labour
where publicly funded basic research dominateshaeixploration phase. In this
research-intensive phase focus is on discoveryiabdical material and potential
possible industrial use. In marine biotechnologyarime bioprospectifgis an
important element of the discovery process. Intamito being located in proximity
to scientific communities, the access to publicding of basic research, research
infrastructure, tax incentives, regulations, antenmational patent rights (IPR) are
incentives for attracting biotech firms. Thgaminationphase takes to a larger extent
place under the direction of investor funding anwustrial partnerships. A
development period may last for 10 to 15 yeargifags that have to pass three laps of
testing. Making food based on known technology earbest take 2-3 years. In
addition to knowledge facilities, industrial fat#is and relations to industrial partners
are vital as well as access to long-term public @meate funding. Network to public
financing, funding agencies and relevant commes®ators such as health, pharmacy
or agro-business is vital for biotechnological eptises in the development phase. In
stage three, the enterprises are commercial comganreviously, a larger part of the
research took place under the auspices of larggaoi@s, but is now largely taking
place in smaller, (less than 10 employees) speetlresearch firms selling research
to large so-called dedicated biotechnology compmanieesponsible for

commercialization (Cooke 2004, 2008).

This division of labour - publicly funded basic easch, industry-funded development

and commercialization through dedicated compamiestacterize the development of

® Marine bioprospecting can be described as purpbseid systematic exploration for constituent parts
bioactive compounds or genes in marine organisniesd are charted to identify whether they have an
impact/activity which can be exploited for medigner at the point of intersection between otherdrtgmt
industries such as oil and gas, renewable enehgynical and food industry (Prospects within Bibteaogy in

the Tromsg region , Prospects, Mabit, Tromsg 2010)
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the biotech sector. Other characteristics of tliistry are high specialization, global
ties, weak local networks and closer integratiothhe scientific communities than in
other industries. Biotech is deeply embedded inlipulunded science, has high
entrance costs and little market driven ‘creativestdiction’ (Cooke 2008). In
biotechnology functional and knowledge based prayinare more relevant than
geographical proximity as basis for cooperationgk&n2008). Studies of the industry
show that being located in the same geographicsd aloes not imply increased
interaction or spill-over effects (Rosiello 2008452008 Leibovitz, Wolfe and Gertler
2004:1076). The findings indicate that cluster fation in biotech has dynamics

different form clustering in traditional, raw matdrdependent industries.

4. Marine biotech in Tromsg — an industry interwove  nin

a global industrial pattern
Our data indicates that the marine biotech industriromsg has much the same

sector characteristics as described above andasa@ in the research literature about
this sector globally (Cooke 2003, 2004, 2008, Leitzo2004, 2008, Rosiello 2008).

The common denominator for the Tromsg marine biotactor is the processing of
cold adapted marine organisms. This is an indudtlyin the embryonic stage; there
iIs a huge undiscovered biological potential. Matimetech in Tromsg is in the lead
nationally and globally in some niches in the resean cold adapted biomaterial. In
early 2010 there was 27 marine biotech firms withiotl turnover in 2008 of

approximately 600 million Norwegian kroner. Thenis are highly specialised; most
of them are small with below 10 employees and aaver below 10 millions a year.
The exception is one major company that has 2/®efsale. The industry employs
approximately 300 person-years, included 40 outsib®msg. In addition,

approximately 500 researchers are engaged in binenacience and there is a well-
developed technical research- and support infreisire.. A few of the production and
sales companies are located in other parts of thetg. The research-intensive
companies are located in the university town Trgmelgich has a well-functioning

knowledge and laboratory infrastructure open foe timdustry and academia.
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Research-intensive firms are connected to thisastfucture, while those in the

examination and exploitation phase make use oflgsser degree.

The biotek industry is characterised of high ri¥kere is a long time and a capital
demanding research process from the discovery afaane ingredient and to a
commercial product (Spilling 2008, Spilling og Go@007). This implies that the
industry is dependent on supply of long-time cdpitduge financially strong
locomotives are absent as larger firms traditignadve been owned by concerns with
head office and ownership located outside the redBapital accumulation is outside
the region, there is shortage of venture capitdl@ivate funding for long-term target
areas as marine biotechnology is almost lackingaddition to public financing of
research in the exploration phase, access to publiture capital is necessary to co-
finance examination and parts of the commerciabpatprocess. National and
international venture capital is more accessiblgparmacy than in other sectors.
Supply of capital is also dependent on strategmsitns on company level, a point

that will be further commented below.

The average firm age is 13 years. Risk, inflow mpestise and high entry costs
probably contribute to survival of the fittest. Adcmts provide a picture of an industry
earning money and building up equity, with a prett@nce of stable rather than fast
growing firms. The stability indicates that the imgsses have been able to innovate,
adapt to change and have had access to equityakcapitmajor number of the
companies have moved from the exploration and exation phases and is over in the
exploitation phase. They manufacture and commeéseidlighly specialised products
for a global marked. Considering the long-term digwment process this is a capital-
intensive structure. Small firms in the marine peidgroups commercialise by
themselves. Researchers with entrepreneurial sesiablished these companies.
Public research funding and equity finance the @gpion phase while a combination
of equity and public support finance the examimagpase. In the exploiting phase,
funding is a combination of equity, and public grd/ate venture capital. Important

here is that the entrepreneur is the major owneéredther the manager or the leader of

12



the board. The entrepreneur is controlling the camyp In firms financed through
share capital, to retain control over the compamngugh processes of increase in share
capital have been important to the entrepreneamd=in the in the pharmacy segment
have links to major industrial partners for prodmctand commercialization. These
links might be established during the exploratitiage; usually the financial links are
developed in the examination and exploitation ph#&sehe exploration phase, the
funding pattern is independent of product sectoariive biotech firms related to the
pharmacy sector, appear to accept stronger exteomfol, probably a necessity to
access capital. In addition, there is highly pdssthat a product will be sold out or
licensed in the exploitation phase. However ibis ¢arly in the development phase for
several of the firms to make any particular conols about this, apart from the
observation that the local pattern of biotech plenynare similar to the structural

descriptions for the biotech pharmacy sector glgbal

The enterprises in Tromsg can be characterisedetsolgenic specialists. They
process on cold adapted materials but there isga kariation in in-put materials, in
processes and in product. This varies from enzyandsproteins to lipids, from dietary
supplements and medicine to feedstock for use ua@gture. The huge variations
have the implications that there are rather fewrmom grounds for local cooperation
neither about input material, processes nor onajlobarked access. There is few
vertical and horizontal value chains. With someegtions, the local links are mainly
between firms and the research community. Thedes lior exchanging knowledge
contribute to innovation and are gateways to irgtgomal knowledge communities as
well. The most important stimulus for innovatiorcarding to our data, is customer
relations. New products, improvements and adapisitiare developed in close
collaboration with customers and as response anféed back. Few businesses, apart
from small firms in the service industry, can suevonly in local markets. Research
based and knowledge intensive businesses withdngance costs and niche products
are dependent on global markets to achieve préditeddlumes. As a whole the biotech
industry in Tromsg have their main markets in EerdpSA and to some extent Asia.

This means that the industry has global networkstdistomer driven innovations.
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What are the implications of being a globalizedt@een a cluster perspective?
According to the world famous cluster guru M. Por{@998:78) cluster is'...
geographic concentrations of interconnected comgmnand institutions in a
particular field. Clusters encompass an array okkd industries and other entities
important to competition”Clusters are geographic concentrations of busesewithin
the same industry with vertical and/or horizon&dtionships. A cluster needs to have
a so-callectritical massof companies that rival, compete and cooperateetmme an
competitive and innovative cluster according to theory. Critical mass is an
unspecified concept, the geographical span of Idea is not specified and the
composition of a cluster is not discussed, wheihas a functional entity or a
collection of firms. Despite this fuzziness and taek of empirical evidence of the
coherence between cluster and innovation, clustetecome a widespread recipe for
regional economic development (Martin and Sunle§3MHendry and Brown 2006,
Depret & Hamdouch 2010). Academics criticize Pdsteduster concept for being
imprecise and not specifying the concept geograpbr@entration or critical mass.
The relation to non-local ties are not clarifietpd and sector dynamics are poorly
integrated and the theory does not specify howtelsscontribute to increased
innovation (Martin and Sunley 2003, Bathelt et @02, Leibovitz 2004 , Leibovitz
2008, Simmie 2004, Wolfe and Gertler 2004, Immaramal McCann 2006, Cooke
2009, Depret and Hamdouch 2010, Moral 2009). Iriiqdar, the hypothesis about
local concentration and local ties as foundatianclaster-based innovation has poor
empirical evidence. Studies show that market-lagdinnovative companies are part
of larger, internationally distributed innovatiorysseems while local connections
appears to be of minor importance for innovatiom(8ie 2004:1111, Cooke 2008,
Hamdouch et al 2008). There is less interactionvéen businesses located in the
same area than predicted in the theory and therianpze of over-local relations are
far greater than the cluster theory assumes (Magké, Wolfe and Gertler 2004,
Bathelt et al 2004).
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A simplified interpretation of the cluster recip#Etén done by policy makers) is that a
critical mass of successful businesses in one tndisan indication of an innovative
and successful cluster. And contrary — too few $iramd local connections among
them indicates no cluster — and by that no indaistpotential. The focus on
geographical conditions and local ties contributentask the importance of global
networks and the complexity of relations new knalgie-based firms are embedded

in, discussed by Depret & Hamdou@910) as multi scalar networks.

Cluster theory fits better to analyse and funcasrrecipe to redevelop traditional raw
material based industry than modern knowledge-basduktries. Marine biotech in
Tromsg analysed as a cluster of biotech firms, shaw industry with a low cluster
potential, below an unspecified critical mass arith Wew local value chains and little
local cooperation and spill-over effects (Karlsénag 2009). Extending the cluster to
include research and research infrastructure, ébtoisis above critical mass and the
pattern of local cooperation is denser. Extendimglocal cluster will not capture the
global ties, which are fundamental for the surviviadhe firms and for their innovative
capacity. The global ties together with decisiond atrategies on firm level are of
analytical importance to understand innovation dyialamics in the sector. One-sided
focus on geography and cluster is insufficient nderstand innovation and growth in
marine biotech as this sector has global clustersad as local ones. Global clustering
needs further exploration, as do the strategidsaail firms. These strategies affect the
local industrial pattern and cluster formation. &#odn the rest of the paper is on
decisions and strategies on firm level as thesetl@efoundations for developing

global ties and innovation.

To conclude, cluster dynamics appear not be thet mosvalent explanation of
industrial pattern in marine biotech. Cluster igemgraphical concept that applied to
explain social processes such as interaction ama/ation. Focus on the local aspects
of exchange and flow contributes to make the ingrae of relational ties invisible.
Not geographical proximity but functional and redatl proximity is important.

Relationships and social chemistry has a greatguadtn on cooperation than
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geographical proximity (Depret & Hamdouch 2010).Id3ging to a common
community of some kind is the foundation for flow laowledge in a wide sense.
Mutual understanding, which is the foundation fwst, is the basis for developing a
common community (Ellingsen 2010). To understand explain industrial dynamics
it is necessary to focus on actions and socialtiseacThe following discussion of

entrepreneurial strategies is an example of that.

5. Entrepreneurial strategies, innovation and trust
The grounded theory approach identified the threme ccategories called

entrepreneurial strategie¥hese categories atbe industrial developer, the steady
entrepreneurand the dynamic business managdihe statement here is that these
strategies influence innovation and the industpgattern in the biotech sector in
Tromsg. The categories are in an early developnprase and need further
exploration. Additional data will contribute to re¢ the categories as will a discussion
of the findings in relation to existing theory. Asdussion of grounded theory concepts
are in relation to existing theory is rare (Elliegs2010). From my point of view,
such a discussion will be fruitful and contribute éxpand our knowledge of the

relation between entrepreneurship, innovation aungt.t

Introductorily is a discussion of entrepreneurigdategies as a concept thereafter
follows a presentation of the strategies and finalldiscussion of some of the main

element of the strategies in relation to existimgory on the field.

Entrepreneurial strategies and cor e categories
The term entrepreneurial strategies refer to aitalytconstructs as ideal types

grounded in empirical data. The ideal type straegire constructed by emphasizing
aspects of behaviour and meaning systems identifidte firms. The strategies do not

correspond to all of the characteristics but makeible common features of

" Such a discussion will by grounded theory punistshaps be considered as contrary to the basicijpiés of
the method. This is not the case; grounded theoncepts are not a separate universe of knowledgs e
though it might have been treated as such (Ellin@§40).
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entrepreneurial strategies. Are the con@eitepreneuriaktrategies a contradiction? .
Entrepreneurs may have strategies, but can lotigdasompanies be characterised as
entrepreneurial? According to Schumpeter’s earlyke@¢2000:60) is an entrepreneur
one who “actually carries out new combinations’hdwmation is another word for new
combinations, whether this is new enterprises oveld@pment of the existing.
According to Schumpeter (op.cit) “being an entegur is not a profession and as a
rule not a lasting condition”. This implies thattepreneurship is temporarily, a
condition or social role that changes if the emnisgpis a success and the operations
transformed into a routine. When is a company enrtiutine phase and is it possible
to survive in today’s business life being a rougmecessing company? Innovation and
renewal is a necessary precondition to survive ahédast in the biotech industry. All
the biotech companies in our sample are engage@velopment work and aims at
continuous improvement and renewal of products.s ThQualifies for the label
entrepreneurial. The famous business guru Peterkeruasserted that “Innovation is
the specific tool of entrepreneurs, the means bichvithey exploit change as an
opportunity for a different business or service’l§Ricker 1985, in Bessant and Tidd
2009:11). In this perspective is a surviving compamovative and entrepreneurial.
Others emphasise different aspects of entrepremeurSwedberg (2000:11 with
reference to Hoselitz 1951) relates the term ergregur to “a person who is active,
who gets things done”. This is perhaps a too widesgective to be analytically
fruitful, but it focuses on action as an entreptera element. In later works also
Schumpeter (2000:17) places emphasis on the immpataf behaviour of an actor or
an organisation. Entrepreneurgtrategiesrefer to goal-oriented action initiated and
carried out by an actor. In the marine biotech camngs, it turned out that, with a few
exceptions, the entrepreneur still had major infageeither as manager or as leader of
the board. His (they were all men) actions, visi@tsategies and plans were directing

the companies.
Entrepreneurial orientations(EO) is another concept for “characterising and

distinguishing key entrepreneurial processes” amdlefs to processes, practises and

decision-making activities that lead to new entfifumpkin and Dess 1996:136).
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What is anew entry- a new enterprise, a new product, process omeonganisation?
The orientations aim at explaining entrepreneubahaviour and “involves the
intentions and actions of key players” (op.cit)telitions are analogous to business
level strategy and the term key players compriséviduals and or firms playing an
entrepreneurial role. EO has five dimensions desugiattitudes that guide practises
and decision-making (ibid). These dimensions amtonomy, innovativeness, risk
taking, proactivenesand competitive aggressivenedsll or some of the dimensions
may be present in the new venture, the relationsbigveen EO and performance is
context specific and the dimension may vary indepetly of each other (Lumpkin
and Dess 1996:137).

The entrepreneurial strategies (ES) have much immoon with EO’s, both comprise

intentions and actions. There are differences batwide two. In ES all the three
defining elementsgrowth, knowledgeand trust and their two sub categories are
present. The configurations of these elements \@anpng the firms and create
different innovation paths. Further, the ES arepaoticularly related to new entry, but
may as well be applied to analyse innovation pathgnature companies. The

strategies indicate possibilities for maintainimgrepreneurship and innovation Lastly,
the ES can be extended by new categories and sgjocegs to give further knowledge
about elements influencing innovation paths.

On the basis of the discussion above | maintairctimeept entrepreneurial strategy as
a core category describing practises and guidefmreaction and how these affect the

innovation path in a particular company.

The Empirical findings. Entrepreneurial strategies
The three entrepreneur strategies or categoriethanadustrial developer, the steady

entrepreneuandthe dynamic entrepreneustrategies, visions and activities influence
on the business. In small business firms, which are data, the entrepreneur has
usually an influential role and marks the compa@b represent an analytical

transformation of the informants, mainly entreprase perspectives on business and
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attitudes towards innovation. Business perspectaf#sct innovation, attitudes to
knowledge-sharing, risk taking, cooperation, arobgi of growth and the return on
investment. The various companies in our study hdifferent configurations of the
strategic elements. Taken together the categmisafi these elements indicated three

different patterns of trust and attitudes towandsangh and knowledge.

Data indicated that perspective on growtas one strategic element. The informants
expressed explicit their perspectives on growth fandre development of the firm.
The categorygrowth is divided into two subcategories, perspectivesievelopment
and attitudes towardsontrol. Development refers to strategies and time for gnowt
and readjustment of the company, while control mou ownership, financial
structure, partners, and management. The configaraf these elements affects the

future development of several parts of the firm.

Information about research and development workypaience profile in the firm and
prevalent development work is basis for construnctb theknowledgecategory. This
category has two subcategoriesharing of knowledgeand mode of knowledge.
Knowledge and biological material is the raw matlem marine biotech firms. The
attitude towards sharing this knowledge is relefantccess to other communities of
knowledge such as customers, competitors or R& @amisations. Access to other
communities of knowledge is a prerequisite for waten. Form of knowledge refers
to the prevalent kind of knowledge-input in prodoect and innovation. The
configuration of experience based, engineering-smentific knowledge is important
input in the innovation process. Jensen et. al {R@bscuss two ideal models for
learning and innovation, the Science, Technology lamovation (STI) mode and the
Doing, Using and Interacting (DUI) mode. STI is é@ason production and use of
codified, scientific and technical knowledge anditbde is based on experience and
elements of tacit knowledge. STI is research basm@dted in R&D departments or
organisations and knowledge is transmitted in tlodaj scientific community. The
experience based DUI knowledge develops mainly asesponse on practical

challenges and the knowledge flow in the value rghiai particular between customer
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and producer. The two modes co-exists, but notgsaciy in harmony. Jensen et. al
(ibid) concludes that mixing the modes of knowledgjenulates innovation. The STI
and DUI modes correspond well with our findingst®imdicates that our in-between

category, engineering, have elements from STI amdiddes, and supplement these.

Trustis an analytical category constructed as a combimatf attitudes towards risk
and cooperation and the informants’ description irteraction. Starting a new
enterprise is risky, and the entrepreneur has te le general trust that the new
enterprise will survive. Entrepreneurs are expettetake risk (Lumpkin and Dess
1996) and the willingness to take risks varies mgnentrepreneurs (utdypes). Trust is
first and foremost a social quality, establishedd amaintained through social
interaction. To trust implies to belief that thdet part will act in a predictable way,
that the other will make efforts fulfil ones expatodbns. This presupposes a mutual
understanding of the social situation. The paréinig in the interaction have to
confirm the mutual understanding. A confirmation miutual understanding is a
platform for the leap of faith, that is to trushd foundation of mutual understanding
can be divided into three analytical categori@econtractual, relationaland
structural (Ellingsen 201Q) Norms and taken for granted social codes are the
precontractualbases of trust. We acquire these codes througialisation into a
community. To be accepted i.e. trusted as a competember of a community
implies to internalise the common social codes. Theeats of social rejection
contribute to secure fulflment of expectations.ci@b interaction is the basis for
relational trust. Interaction implies a possibility to buiéw trust relations, to develop
mutual understanding through step-by-step fulfilmeand confirmation of
expectations. Social interaction contributes tomaan, rebuild or break trust. Laws,
contracts, rules and regulations represgnictural bases for trust. Structural bases
clarify expectations, rights, and obligations andlation result in sanctions.
Legitimate sanctions contribute to secure fulfilinehexpectations. Entrepreneurship
implies new entry and new actions. The entrepref@as to obtain trust from the

marked, partners, financial institutions, knowledgemmunities and other relevant
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actors. Together with risk attitude, the entrepuesieability to build trust, to trust and

to cooperate influences the firms potential forowation and growth.

What characterises the entrepreneurial strategidsamsg marine biotech companies

and how is the local industrial pattern?

Theindustrial developer

The industrial developer is rooted in the regidre enterprise has local owners and
local/regional development is one of the developnams. “We will contribute to
develop this region”as one informant said. Industrial developers amovative
enterprises with capital, industrial traditions amafhility to adapt to industrial
transformations. The industrial developer is visign has equity and willingness to
pursue innovations. Focus is on long term-growthd dong-term industrial
development in the region. Local control is andliexpstrategy and local financial
partners are accepted. These entrepreneurs hasifihatrength through equity, they
can go for organic growth and not be quoted on dtoek exchange. Industrial
developers are oriented towards the market andisdégp-by-step to market changes.
The entrepreneur work close to the customers apbreling to customer needs is one
drive for innovation in addition to internal resefar Innovation is motivated of
satisfying customer needs and of further developrokthe company. The production
of knowledge is pragmatic, based on practise aperence. Engineer knowledge is
combined with research based knowledge develop#terein collaboration with
research companies or in internal research depatsmaepending on the firms actual
need for knowledge. The transition from being a pany in the exploration phase to
the examination or exploitation phase may imphhit $rom research to engineering
based knowledge. The industrial developer has gnpaitic attitude towards openness.
This implies that knowledge can be shared with rstlilenecessary to strengthen the
enterprise and to innovate, and the entreprenees fmr cooperation if this benefits
the firm. The industrial developer is a moderask-taker and possible long-term
benefits for the company are weighted against ptessisk. This indicates a medium

trust attitude and a pragmatic innovation strategy
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The steady entrepreneur

The steady entrepreneur aims at stability and obaofrproduct and enterprise. He has
beenl/is strongly involved the enterprise, has daged the product and will owe the
business by him self. The steady entrepreneur haa ambitions of growth. Focus
is on the product. Slow growth through refining aathpting the product to the market
is the typical attitude towards growth. Some ofsthdirms are typical livelihood
enterprises; as one informant explaingdowth has more costs than benefitSéveral

of the informants later categorised as steady praneurs expressed this attitude
explicit. Steady enterprises had a maintenanceppetise on knowledge. The aim of
knowledge development is to secure market adaptimnaim for new entrances was
low. Experience based and engineering knowledge wesvalent. Scientific
knowledge could have been applied the initial kremlgebase and in these cases,
necessary research to maintain market positionumdsrtaken. Steady entrepreneurs
were unwilling to share knowledge; it may represardompetitive threat. They are
risk aversive and growth is organic. Maintenancé¢hef existing, security and control
are prevalent attitudes. As consequence of thdgaedats, external cooperation and
innovation is on a minimum. The steady developer lwa characterised as a low trust

and a minimum innovation strategy.

The dynamic entrepreneur

The dynamic entrepreneur has founded a modern lenlm®l based company, he takes
risks and pursues growth and development. Thiseprgneur has ambitions of
internationalisation and aims at attracting exteshareholders. He is willing to share
knowledge, has an active, inviting and cooperatiftude and invites to local
cooperation and international partnerships.. As iaf@@mant said: bne has to share
to get”. Prevailing knowledge is a combination of researabked knowledge
developed in internal research department and itlabmration with external
researchers. Systematic focus on innovation, veleation and customer benefit is a
hallmark of dynamic entrepreneurs. Innovation isesgch driven and considered as

continuous processes and a prerequisite to comaselihnd grow. Dynamic
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entrepreneurs are open towards the market and po@ie market signals in
innovation and developmeniit is a manifestation of our led-by-innovation ategy

to create true customer valti2. The dynamic entrepreneur has the strongest impetus
for innovation of the three entrepreneur types. [Engest firms in the marine biotech
cluster are founded by dynamic entrepreneurs widcelplicit strategies and goals for
growth and takeovers from day one. These entespmgew organic and through
acquisition. They have stock owners and financmalestors in their boards and
cooperates with global partners. Dynamic entreprenare characterised of high trust

and dynamic innovation strategies.

How static are the entrepreneurial strategies? @Wead have longitudinal data, but if
we take into consideration the age of the compaamelstheir growth, it seems that the
strategies of the individual entrepreneur are gfiita. Steady entrepreneurs have a
rather stable turnover; the industrial developeray nmave a fluctuation in their
development while the dynamic entrepreneur has trolm this case, data indicates
that a high trust attitude is one of the facto timulate innovation and growth as
active openness towards collaboration and partipsrstunction as an impetus to
innovation. Moreover, low trust and high controlthwa restrictive attitude towards

cooperation, seem to characterise entrepreneuramtmimum level of innovation.

Why this focus on trust? Trust is a prerequisitetéding risk and for collaboration —
two important elements for being innovative. Innima is a social process based on
interaction and sharing of knowledge — processqsermgent on trust. Innovation
processes require openness and cooperation -sttasdhored in trust. Confidence
builds a bridge over risk and between present ahdd. In addition, innovation and
development are dynamic, long-term and risky preeesNew products, processes,
modes of action and interaction patterns take tonestablish and it takes time for the
results of innovations manifest themselves. It écassary to build trust between

people within the organisation, between organimataod environment and to current

8 Quoted from an interview of the manager of onghendynamic entrepreneurial companies, in Nutracaiut
Business and Technology, May/June 2010
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and potential customers. Trust from financial tsions, investors, research and

development units and public support system aressaey to survive.

So far, the data material is not large or strongugh to generalise about the relation
between trust and innovation. Further researchetessary to explore whether the
findings from this case is typical for marine biteology or they indicate a general
pattern. If the trust-effects indicated here expmregeneral pattern, one should perhaps
explore further whether it possible to take anyioad to increase trust in low trust
enterprises as an element in innovation stimulgtiolecy. But if trust is considered as
an individual quality attached to the entreprenéuit thereby a quality outside the
realm of social science and the public supportesy8t Is it possible (or right) to
stimulate enterprises with a low trust strategyatd in a collaborative and open
manner to stimulate innovation? These questionsreleded to the borderland of

innovation policy.

On the next page, there is a figure summarisingtiteepreneurial strategies.
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Entrepre- Growth Knowledge Trust Innovation
neurial
strategies
Perspectives | Attitudes Sharing of Prevalent form | Risk Collaboration
on towards knowledge of knowledge attitude
development | control
Industrial Long-term Local Pragmatic, sharing Practise and Moderate Pragmatic, Moderate
devel oper regional ownership, if necessary engineer based, collaborate if
development, has equity, supplied with necessary to
visionary, not on the stock research if develop,
adaption to new | exchange, necessary Openness
conditions, local partners towards
organic growth environment
and creation of
local value,
acquisition?
Stable Stability, Control, Do not share, fear| Practice based, | Risk aversion Reserved, A necessary
entrepreneur security, not on the stock | of competition and founded on and collaborate if minimum
livelihood- exchange, loss of control supplied with strategic, closed
enterprise, careful with research and
slow and organic| partners scientific
growth in knowledge
production
Dynamic Create value, Listed on the Share knowledge | Based on science| Risk Active and open| High,
entrepreneur ambitious growth| stock exchange,| to increase value | and leading willing collaborate to | continuing
financially and in| financial research, increase value | a precondition
production, partners, patents experience and for growth

acquisition and
organic growth

engineering if
necessary




6. Concluding analyse and further research

To round off, entrepreneurial strategies represeifiterent ways of exploiting

opportunities; of exploiting and adapting to masketollaboration, knowledge,
financial opportunities and regional conditions fdevelopment. Realisation of
entrepreneurial strategies moulds regional indaisttevelopment. Industrial patterns
are a mix of entrepreneurial strategies, regiormdicy, global industrial trends and
global policy trends. A macro- and structure apphodo the study of regional
industrial patters makes it difficult catch sigfittee impact of actors on the moulding

of industrial patterns.

To day the pattern in the marine biotech industryfiomsg ca be characterised as a
mix of entrepreneurial strategies, perhaps with raalk majority of steady
entrepreneurs. An industrial pattern is not statiopay change through entrances of
new entrepreneurs, of development and maturingarsector and shifts in strategy. In
the 1980ties and 1990ties, the pattern consistedlynaf steady entrepreneurs; these
are the surviving companies. Predominance of stesdsepreneurs resulted in an
industrial pattern characterised of slow growtle rad little focus on cooperation and
sharing of knowledge. This was probably not antingi culture towards dynamic
entrepreneurs. The rise of dynamaictrepreneurs gradually transforms thiigicture,

they contribute to legitimize growth ambitions andrease the sector turnover.

In a historical perspective, Tromsg has weak incaldtaditions and the whole region
is based on small-scale economy. This implies & lafcindustrial and financial
“locomotives” and there is limited private ventwapital. This structure (and culture!)
facilitates risk aversion and slow, organic growittypical for a low trust and steady
entrepreneurial strategy. From the late 1970ties @mwards Tromsg has become a
pool of knowledge- and labour with formal competrand there is a well-developed
research infrastructure. During the last 10-15 ydhere has emerged a national
innovation policy focusing on knowledge intensivelustry followed by access to

research funding and public venture capital. Thesgatives facilitate growth



ambitions, innovation and risk taking — that isthigust and dynamic entrepreneurial

strategies as well as industrial development girase

As pointed to above, our data are from a particslavstantial field, which is not
sufficient for making strong generalisations. Néhweless, one may propose some
hypothesis for further research. It is likely tiiag¢ pattern of entrepreneurial strategies
varies in different industrial sectors and regioasd the mix of strategies will
influence regional growth and development. Dynanaigions will probably have a
substantial proportion of dynamic entrepreneurgetgonal development policy and
framework an important condition for shaping regilbdevelopment processes? How
does regional innovation policy influence on vasanodustrial patterns? Are to-days
policy for regional development and innovation biiséd for industrial developers,
steady entrepreneurs or dynamic entrepreneurs? ddew regional context influence
the regional industrial pattern? These questionse hto be explored with a
combination of micro and macro approach. Betterwkadge of actual industrial
patterns and processes will contribute to the agwreent of a more precise and goal-

oriented regional policy.

7. References

Bathelt, H., Malmberg, A. and Maskell, P. (2004)uslers and Knowledge: Local
Buzz, Global Pipelines and The Process of KnowleGgeation. DRUID Working
Papser No 02-12

Bessant, J. and Tidd, J. (200B)novation and Entrepreneurshighichester: John
Wiley & Sons Itd

Brorstad, S, Foss, L og Spilling, O. R: (2008ma ressurser — store utfordringer
evaluering av MABIT- programmet|FU-STEP/2-2008

Bryant, A, and Charmaz, C, [2007] (2010): Introdiict Grounded Theory Research:
Methods and Practises, in Bryant, A, and Charmaze@), The Sage Handbook of
Grounded Theory,.ondon: Sage

Charmaz, C. (2009): Shifting the grounds: Consivist Grounded Methods in J.M.

Morse et. alDeveloping Grounded Theory, The Second generalieft Coast Press,
California: Walnut Creek

27



Charmaz, C. [2006], (2008)Constructing grounded Theory. A practical Guide
Through Qualitative Analysid.ondon: Sage

Feldman, M., Francis, J.L. (2006): Entrepreneursagents in the formation of
industrial clusters, in B. Asheim, P. Cooke, R. t#ar Clusters and regional
developmentritical reflections and exploration§xon: Routledge

Hood, J. [2007] (2010): Orthodoxy vs. Power: Thefilleg Traits of Grounded
Theory, in Bryant, A, and Charmaz, C. (etihe Sage Handbook of Grounded Theory,
London: Sage

Cooke, P (2003): ‘Networks and hierarchies in hersific knowledge management’,
Working Paper , Centre for Advanced studies Catdifiversity

Cooke, P. (2004): Life Sciences Clusters and RegiSoience PolicyWrban Studies
Vol 41, Nos 5/6, s. 1113-1131

Cooke, P. (2004a): Regional knowledge capabilitesbeddedness of firms and
industry organisations: bioscience metacentres esmhomic geography, European
Planning Studies, 12:5, 625-641

Cooke, P. (2008): The evolution of biotechnology mmoregions and their
globalisation)nternational Journal of Biotechnologyol. 10, No 5, s. 476-494

Cooke, P. 2009:

Depret, M.-H. & Hamdouch, A. (2010): Multiscalar uSters and Networks as the
Foundations of Innovation Dynamics in the Biopharedical Industry, paper at
Regional Studies Association Annual Internatidbahference, Pecs, Hungary, 24.-26
May 2010

Ellingsen, M-B (2010)The Trust ParadaxPh.d thesis, to be submitted December
2010, University of Tromsg, Department of Sociolo§plitical Science and Community
Planning

Feldman, and Frances; (2006):

Finsrud, H: (2009): Henrik D. Finsrud: Den norskedellen og regionalisering av
forskningen: Et nytt utviklingstrinn eller styrt\akling? Sosiologi i dag1-2009

Glaser, B (1978)Theoretical SensitivityThe Sociology Press, Mill Valley, California
Hamdouch, A. et.al (2008): The collective innovatiprocess and the need for

dynamic coordination: general presentatidayrnal of Innovation Economic2008,
No 2, s. 3-13

28



Hendry, C and Brown J (2006): Dynamics of Clusigramd Performance in the UK
Opto-electronics IndustrRegional Studiesv/ol. 40,7, pp. 707-725, October 2006

Immarino, S. and McCann, P. (2006): The structune avolution of industrial
clusters: Transactions, technology and knowledgeers, Research Policy35, pp.
1018-1036

Isaksen, A. (2009): Innovation Dynamics of Globain@etitive Regional Clusters:
The Case of the Norwegian Centres of Expertiagional Studie<13:9, 1155-1166

Isaksen, A. og Onsager, K. (2004): Klynger og kbmalitikk i Norge — ukritisk
modelleimport eller relevante perspektiver? In RbdAog H. Gammelsaeter (red)
Innovasjonspolitikken scenografi. Nye perspektp@rnaeringsutviklingTrondheim:
Tapir akademisk forlag

Jensen M.B, Johnson, B, Lorentz, E, Lundvall B.AQ®): Forms of knowledge and
modes of innovatiorResearch Polic$6, (2007) 680-693

Karlsen, J., Isaksen, A. og Spilling, O. R (200%)ie challenge of constructing
regional advantages in peripheral areas. The das@amne biotechnology in Tromsg,
Norway, Entrepreneurship & Regional Development

Leibovitz, J (2004): “Embryoic” knowledge-based stlers and cities: the case of
biotechnology in Scotlandirban StudiesVol. 41, pp. 1133-1155

Leibovitz, J (2008): The clustering of biotechnoldgms in Scotland in C. Karlsson
Handbook of Research on Innovation and Clust€tseltenham: Edward Elgar

Lumpkin, G. T., & Dess, G. G. (1996): Clarifyingethentrepreneurial orientation
construct and linking it to performanc&cademy of Management Revj&&(1): 135-
172

Martin, R. and Sunley, P. (2003): Deconstructiomst#rs: chaotic concept or policy
panaceadournal of Economic Geograpldy s. 5-35

Malmberg, A. (2004): Teorier om kluster - var si& in P. Arbo og H. Gammelsaeter
(red) Innovasjonspolitikken scenografi. Nye perspektied naeringsutvikling.
Trondheim: Tapir akademisk forlag

Moral, S. S. (2009): Industrial Clusters and NewntCreation in the Manufacturing
Sector of Madrids’s Metropolitan RegioRegional Studigsvol. 43.7, pp. 949-965,
August 2009

Rosiello, A (2008): Examining Scottish enterpriséfamework for action in life
scienceslinternational Journal Biotechnologyol. 10, No5, 2008

29



Schumpeter, J. 2000: Entreprenurship as Innovation, R. Swedberg (ed)
EntrepreneurshipThe Social Science Vie®xford: Oxford University Press

Simmie, J. (2004): Innovation and Clustering in tk&obalised International
Economy,Urban StudiesVol. 41, Nos 5/6, s. 1095-1112

Spilling, O.R. og Godg, H. (2007)WJtvikling av nye, forskningsbaserte foretak.
Casestudier i marin bioteknologi og mobile komnedisitienesterNIFU Step rapport
23/2007

Spilling, O. R. (2008). On the role of academicffsts entrepreneurs in university
spin-offs: case studies of biotechnology firms iorNay. In H. Landstrém, H. Crijns
& E. Laveren (Eds.),Entrepreneurship, Sustainable Growth and Perforneanc
Frontiers in European Entrepreneurship Reseafpp. 267:298). Cheltenham, UK:
Edward Elgar.

Spilling, O. R. (2007): Introduksjon i O. R. Spilyj (red)Kunnskap, naeringsutvikling
og innovasjonspolitikkBergen, Fagbokforlaget

Svedberg, R (2000): The Social Science View of &neurship: Introduction and
Practical Applications, in R. Swedberg (edntrepreneurshipThe Social Science
View, Oxford: Oxford University Press

Todtling, F. and Tippel, M. (2004): Like Phoenixifiothe Ashes? The Renewal of
Clusters in Old Industrial Areas®ban studiesvol 41, Nos 5/6, pp 1175-1195

Wolfe, D. A. and Gertler, M. S. (2004): Clustergnothe Inside and Out: Local
Dynamics and Global Linkagedrban Studiesyol. 41, Nos 5/6, s. 1095-1112

Strauss, A. & Corbin, J (1998Basics of Qualitative Researcl2. ed), Thousand
Oaks, California: Sage,

White paper and other publications
St.meld. nr. 7 (2008-2009) Et nyskapende og badtekrblorge (White paper An
Innovative and Sustainable Norway)

OECD 2009: OECD Biotechnology Statistics — 200&jeeed 26.05.10,
http://www.oecd.org/document/42/0,3343,en 2649 343933994 1 1 1 1,00.html

OECD (2009a):The Bioeconomy to 2030:Desigining a Policy Agenda

Arena-programmet
http://ekstranett.innovasjonnorge.no/templates/Pislgta 56167.aspx

30



Norwegian Centres of Expertise, ProgrambeskrivlISE , Innovasjon Norge, SIVA,
NFR. Revidert 24.11.08
http://ekstranett.innovasjonnorge.no/templates/Pigta 56195.aspx

Nutraceutical Business and Technology, May/Juné 2(&trieved 10.09.10
http://viewer.zmags.com/publication/0dfe29e7?pa¢éadfe29e7/20

Programme for Regional R&D and Innovation (VRI),

Prospects within Biotechnology in the Tromsg regitabit, Tromsg 2010

31



