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Abstract. Sustainability has become one the main drivergnpbvation and
many regions in the world aim to transform into sastainable innovation
region’. Culture is an essential element of the Vmtion environment in
sustainable innovation policies. This article di&ges recent insights in the
theoretical and empirical foundation of innovatjmolicies aimed at developing
‘cultures of sustainable innovation’. A multidiskiary approach based on the
dilemma paradigm of enquiry is used to develop @adyic framework on how
to foster sustainable innovation. The approacipdied in an assessment of the
sustainable innovation culture in two regions: c®iti Valley and Southeast
Netherlands. It is concluded that Regional Innovafsystems can be assessed
by evaluating to what extent a dynamic balancestatdished on each of the
innovation culture dilemmas. However, copying ‘ssx formulas’ for
sustainable innovation from other regions is imgges The dynamic balance
depends on history and culture of the region arcctimtinuous interaction with
the external environment.

Keywords. Innovation, sustainable development, regional celtwcultural
geography, policy, regions in The Netherlands

1 I ntroduction

Many aspiring innovative regions have tried to cdpg success of Silicon Valley,
often replicating the magic word ‘Valley’' in theiegional ‘brand’. Even a small
country like The Netherlands has a Seed Valley/|tHaalley, Food Valley, Energy
Valley, Media Valley and Maintenance Valley. Theipe for regional innovation
policies seems to be to emulate the success fast@#icon Valley as an innovative
region as reported in the extensive literature b tegion, e.g. proximity,
collaboration and sharing knowledge, high qualitf &fe environment,
entrepreneurial mindset and the presence of exteksearch universities (Kenney,
2000; Lee et al.,, 2000; Wang and Horowitt, 2012).récent years many regional
innovation policies have failed with as a resuleicism about policies aimed at
fostering innovation. Therefore, it is one of theim challenges in research of
innovation to develop a framework underpinning weton policies by a
theoretically and empirically founded vision on theovation process.

Innovation theory has shifted over time from theeéir view on innovation (a straight
line from science and technology to innovationjatmon-linear and more dynamic
view. The latter requires taking into account iat#ions between a range of factors in
the wider innovation system, such as entreprengurdiversity of ideas, cooperation,
marketing, design, attracting and developing hurmapital, governance and the
organization of innovation. It is getting increagin important to incorporate
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conditions of sustainability in innovation theomynvironmental changes and other
sustainability issues act as a catalyst to innowatnd it is even argued that
sustainability has become the key driver for innmva (Nidumolu, 2009).
‘Sustainable innovation’ is not just about gen@gtcompany profits, it aims to
benefit the company as well as its stakeholderriojng a balance betweeRéople,
Planet and Profit Innovative companies need to be able to recagsicietal and
environmental challenges and to find creative wiysddress these challenges in
such a way that it provides long term value foristyc(people), long term value for
the environment (planet), and sustainable busifprsiit).

A multidisciplinary approach is critically importato develop successful innovation
policies (Boekema et al., 2000, p.81). Prud’homme Reine (2011), building further
on Cooke (2007), argues that regional innovatidicigs need to address:

The socio-cultural environment: identity and coswoidgnism, attracting talented
human capital, sustainable development,

The economic environment: stability and change lusters and value chains,
technological development and interaction with retéskand end users, cooperative
and competitive attitudes,

* The institutional environment: knowledge infrastire, governance,
financial infrastructure.

In this article a multidisciplinary approach basedthe dilemma paradigm of enquiry
will be used to develop a framework on how to fosseistainable innovation.

Following Jorna et al. (2004), the concept ‘susthia innovation’ will be used here
in a wider context than just innovation aimed aveleping sustainable services,
products and production/manufacturing processeslslh encompasses organizing
innovation processes in such a way that sustaihabicomes a basic attitude, or in
other words, creating a sustainable innovatiorucel{Hautaméki, 2010).

2 Innovation dilemmas and regional innovation systems

The innovation dilemma approach (Prud’homme vann®end Dankbaar, 2009,
2011a, 2011b) is a promising framework to undedsianovation processes because
it acknowledges the dynamics of the innovation psscand allows for addressing
interactions between a wide range of factors in if@ovation system. In the
innovation dilemma approach, creating innovatioftucas is seen as a continuous
process of finding a dynamic balance in a numbéiiedtls of tension’, which can be
described by innovation dilemmas. Tensions exigt @ generating ideas, in
interactions between actors in the innovation psecein attracting talent, in
organizing innovation, in governance of innovatian, short versus long time
perspectives and change versus continuity. Thevatian dilemmas can be derived
from an analysis of the fundamental cultural dilemsnidentified in models to assess
national, regional and corporate cultures (Hamptiemer and Trompenaars, 2000;
Trompenaars and Prud’homme van Reine, 2004; Troagysrand Hampden-Turner,
2010). In the dilemma model of culture, corporatétures, regional cultures and
national cultures are characterized by how theydlam@a number of fundamental
cultural dilemmas. The cultural dilemmas can bediaed to nine innovation culture
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dilemmas at the level of corporate cultures (Pragime van Reine and Dankbaar,
2009), where they show up in the practices of iatiee companies, e.g. in how

Toyota manages contradictions in its innovatiorcpes (Takeuchi et al., 2008) and at
the level of regional cultures (Prud’homme van Reamd Dankbaar, 2011a) where
the innovation dilemmas show up in how various ehtakders try to balance tensions
in regional innovation systems (Prud’homme van BRe&ind Dankbaar, 2011b). This
article focuses on regional innovation culturese Tallowing nine dilemmas have

been identified as a comprehensive set to charaeteegional innovation cultures

(Prud’homme van Reine and Dankbaar, 2011b):

The dilemma in generating ideas for innovative paid and services:
technology/knowledge driven versus user/marketedrivninovation. It can be seen in
the tension between innovation based on recogntibtechnical potential versus
involvement of ‘lead users’ and ‘customer innovatoin the development of
innovative custom products (Thomke and Von HipgéD2).

The dilemma in the interaction between innovatieenpanies: open innovation in
cooperative, trust-based relationships versus dlosmovation in competitive
relationships. It can be seen in the tension betwmeximity to ensure effective
communication and common understanding and distemesoid lock-in (Boschma
and Frenken, 2011).

The dilemma of creativity versus control: regiomahovation led by (often small)
creative companies versus regional innovation lgddten large) process driven
companies. It can be seen in the tension betweenindoce of large, resourceful
‘anchor’ firms (Agrawal and Cockburn, 2003) versmsall firms which can be more
risk taking, pioneering and fast moving (Florida arinagli, 2004).

The dilemma in the regional knowledge infrastruetdocus on fundamental research
versus focus on application oriented R&D and eméepurial activities. It can be

seen back in the tension that is often describeéthasknowledge paradox’ (Boekema
et al., 2000): high investment in good quality fantental research, but insufficient
economic returns.

The dilemma in attracting innovative knowledge verekto a region: high quality of
life versus thriving business climate. It can bersa how highly mobile knowledge
workers balance economic opportunity and lifestglensiderations in selecting
regions to live and work (Florida, 2002).

The dilemma in governance of innovative regionsrtippative culture versus
decisive leadership. It can be seen in the tertsédween consensus building between
a broad spectrum of actors versus taking top-dowaisébns in governance of
innovation systems (Heidenreich and Koschatzky 1201

The dilemma of internal dynamics versus cross-hordennections: Strong
identification with the own regional culture andnfidence in traditional innovation
strengths versus stimulating innovation by opennfess cultural diversity and
utilizing a heterogeneity of perspectives. It candeen in the need to balance ‘local
buzz’ (role of learning processes between actorsegitied in a local community in
the regional innovation processes) and ‘global Ipips’ (role of knowledge acquired
via global communication channels in the regionaloivation process) in innovative
regions (Bathelt et al., 2004).
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The long term versus short term dilemma: innovatiaimed at short term efficiency
and profit versus innovation aimed at transfornefimovations offering long term

solutions for societal and ecological problems. Tdmsion behind this dilemma has
even been acknowledged by usually short term aiententure capitalists: icon

venture capitalist John Doerr said in a lecturevalmimate change and investment
(TED Talks series 2007) that he is turning his fod¢oward innovation in green

technologies ‘to create a world fit for his daughte live in’ and announced the

foundation of a high profile Greentech Innovatiogstiork.

The dilemma of continuity versus change: regionglecglization versus
diversification. It can be seen in the tension leetwfocus on innovation in dedicated
clusters based on past development trajectoriesugennovation focused on future
potential divergence (Harmaakorpi, 2011).

The strength of an innovation culture is determibgdo what extent both sides of the
dilemma are connected to each other. The energp ithe tension between the
extremes, and the energy that is released by makimgonnection can act as the
driver for change and innovation. Successful regidavelop change competence to
cope with the dynamic environment, by a continuptacess of finding a dynamic
balance in each dilemma in a joint effort by vasiatakeholders (Prud’homme van
Reine and Dankbaar, 20114, b).

The dilemma approach fits in with the regional eyss$ of innovation (RIS) approach,
which conceptualizes economic systems as webs tefratated institutions in a
dynamic context in which innovation is the drivifigce of economic change (Cooke
et al., 2004). Todtling and Trippl (2011) definegignal innovation systems as
strongly interacting knowledge application/expltda and knowledge generation
diffusion subsystems in a common socio-economic @ultliral setting. This implies
that the effectiveness of a RIS is influenced bitucal values. A successful RIS
requires the development of a distinctive ‘regioimalovation culture’: the pattern of
norms, values, attitudes, conventions, percep@masassumptions that influences the
innovation processes of companies in the regiois Mdygional innovation culture is
shaped by regional institutional and regulatoryctires and in turn shapes how
companies interact with each other in the regionabvation system (Asheim and
Coenen, 2005). In the dilemma approach, a regidnabvation culture is
characterized by how the nine regional innovatioltuce dilemmas are handled.

In the following, the innovation dilemma approaamdahe systems of innovation
approach will be combined into a multidisciplinagyproach to understand the impact
of regional innovation policies on creating cultgd sustainable innovation.

3 Sustainable innovation

The RIS approach provides a viable theoretical dation for an approach which
includes a wide range of issues relevant for intiomaincluding sustainability. This
is because it sees innovation systems as comps&mnyg in which private and public
institutions are linked. Johnson and Lehman (2006¢ the term ‘sustainable
innovation systems’: innovation systems in whichowitedge is developed and
applied that helps to decrease the negative impagroduction and consumption
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patterns on the environment and on society.

Culture is an essential element of the innovatiowirenment in a sustainable
innovation policy (Hautaméki, 2010). The link beemesustainability and innovation
processes & practices is in creating a cultureustasnable innovation (Vilanova and
Dettoni, 2011): a culture that nurtures innovatiol sustainability.

However, ‘sustainable innovation’ is a paradoxicahcept. ‘Sustainability’ is often
associated with stability and ‘innovation’ with emmal. E.g., Hautamaki (2010)
argues that sustainable innovation is an essexi@atent of business success as well
as social stability in innovation regions. But sirsability can also be understood as a
continuous process that requires a dynamic balémteeen (the emergence of)
problems and the capacities to solve these probl&wns sustainable innovation is
about a dynamic balance between positive and negatianges in the innovation
system. The paradox of sustainable innovation ctglddescribed as ‘the need to
change in order to remain the same’. The dilemmprageh to innovation is
especially useful to get insight into the developmef sustainable innovation
regions, because this approach deals with the olevednt of change competence by a
continuous process of finding a dynamic balance inumber of fields of tension:
tension between preservation of cultural elememthé innovation system that have
contributed to success in the past and culturahefs which become visible in
capacities and competences to find solutions faw secietal and environmental
problems. The tension between stability and chacge be recognized in the
innovation culture dilemmas listed above. Creativiiompetition, entrepreneurship,
decisiveness, diversity, transformation and difieion are associated with change.
Cooperation, trust, process orientation, consensulfjral identification, efficiency
and specialization in traditional regional stremsgthre associated with stability.
Sustainable innovation requires a dynamic balamteden stability and change and
the innovation culture dilemmas show that changd atability are indeed not
mutually exclusive. The stability of cooperationdanust can form the basis for the
willingness to change that fits with open innovati@€hesbrough et al., 2006). The
stability offered by high quality of life can beettbasis for pioneering activities of
creative entrepreneurs (Florida, 2000). The stglili a consensus culture can results
in fast implementation of change after all stakdecd had the opportunity to
contribute (Heidenreich and Koschatzky, 2011). Bhiggests that innovation policies
aimed at developing sustainable innovation cultwas be assessed by how they
address the innovation culture dilemmas.

4 Research

Many innovation regions in the world aim to tramgfianto a ‘sustainable innovation
region’. In Silicon Valley, the Sustainable Silicdalley (SSV) initiative is a case in
point (SSV 2013). SSV is a collaboration of regiagavernment agencies, businesses
and community organizations with the mission tadguthe Silicon Valley community
to a more sustainable future: an economically vihranvironmentally healthy and
socially equitable Silicon Valley. In The Nethentsn the region Southeast
Netherlands (SEN), also known as the ‘Brainporteeg(Brainport, 2011) has the
ambition to develop into a sustainable innovati@gion. In the following the
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innovation culture dilemmas will be used to asshes/ the challenges in the
development of a sustainable innovation culturdh@se regions are addressed.

The assessment of how innovation dilemmas are &dnidl Silicon Valley in this
article is based on an analysis of the extensitexalure about this region (e.g.
Kenney, 2000; Lee et al., 2000; Saxenian, 19949 1981 2000; Saxenian and Hsu,
2001; Wang and Horowitt, 2012). The assessmenbuf imnovation dilemmas are
handled in the region Southeast Netherlands (SENpased on the results of
empirical research in the region which will be désd in the following.

SEN consists of the Southeast of the province abBnt and the province of Limburg
in The Netherlands. Its most important innovati@mtces are Eindhoven (with the
open innovation campus HTCE, the University of Treitbgy Eindhoven, and
innovative high tech companies such as PhilipsA®#8IL), South-Limburg (with the
Chemelot open innovation campus, the UniversityMdastricht and innovative
companies such as life sciences/performance miatesanpany DSM) and Helmond
(with the Automotive open innovation campus). Chagestic for the region is the
presence of a number of clusters in which innoeattempanies collaborate with
knowledge institutes: high tech systems, perforraanaterials, life sciences, energy,
design, food technology, ICT and automotive. Envinent, climate, clean energy,
mobility and health are considered to be the mogiortant sustainability challenges
in the region. The results reported in this artlmléd further on research conducted in
the SEN-region in the period 2008-2010 within tlwope of the CURE project
(Corporate Culture and Regional Embeddedness).nidia research topics in this
project were innovation and sustainability. Resulfsthis project on the topic of
innovation have been reported previously (Prud’h@mwan Reine and Dankbaar,
2011a), however, the results on the topic of snatslity have not been reported in
detail so far. The results on sustainable innowvafio the SEN region were re-
analysed and supplemented with recent research.ré3earch in the period 2008-
2010 consisted of 49 semi-structured in-depth uners with companies and
organizations involved in the regional innovatiolystem, such as regional
governments, chambers of commerce, regional demedap agencies, knowledge
institutes and the management of open innovationpcaes; participant observation
at ten conferences and seminars in the region; dowiment analysis (studying
documents on the regional innovation system antui@)l Supplementary research
was conducted in the period September 2011-Feb2@tg and consisted of twenty
interviews with managers working at innovative camigs in the region, including
expats from Asia, East-, South-, West and Northepar South-America and North-
America; participant observation at four conferene@d seminars (presentation of
the ‘Brainport 2020’ plan for the regional innowati system, seminar on regional
innovation policy at the open innovation campus Géet, an international
innovation workshop in Eindhoven and an ‘open cluaiinnovation’ workshop in
the region); and updating the document analysis.

The research outcomes were analyzed by categotfanimteraction between both sides
of each innovation dilemma by distinguishing théofeing patterns (Prud’homme van

Reine and Dankbaar, 2011a): ‘productive interatti@tween both sides of the dilemma
(synergy); ‘one-sided emphasis’ (neglecting thesiotide of the dilemma), ‘disconnect’

(no connection between the two sides of the dileyxand ‘negative interaction’.
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5  Sustainableinnovation culture: results per dilemma

5.1 Technology/content driven RIS versus RIS driven by users and market
needs

This is the equivalent at the regional level of thell-known ‘technology push’ —
‘market pull’ dilemma. In a technology/content dmv RIS, ideas for new products
and services come mainly from internally driven iaegrs and researchers, often
resulting in products and services with top techgg) but little attention for design
and low consumer friendliness. In RIS driven byrsisend market needs, ideas are
generated by responsiveness to customer needsyandnobilizing customer needs.

In a sustainable innovation culture, environmerdald societal challenges are
translated into innovative concepts such as ecoébgand health products and
services which anticipate market needs. Regiomahation policy can stimulate this
by making the region act as a ‘launching custonf@r’'products and services that
offer solutions for sustainability issues.

Silicon Valley

In Silicon Valley, the role of ‘technopreneurs’ e@tting technological to innovative
business opportunities is crucial in developingyaadnic balance on this dilemma. A
technopreneur is an entrepreneur who combines Keicfinology savvy, creative,

innovative and risk-taking with the ability to repmdze customer needs. A
technopreneur does not follow market trends bubhagat insights into needs and
desires of customers and uses technological egpetti set new trends. Apple co-
founder Steve Jobs is the classic example of adbilValley technopreneur. More
recent examples are the founders of Instagram whphasize that identifying the

problems that people have with mobile photos wadtrdest part for their successful
venture - building the minimum viable product, gegtvital customer feedback,

building simple solutions instead of complicatedusons and bringing that simple

solution to the masses came next. Technopreneusshipt limited to entrepreneurial

firms in high technology areas. The concept cao bésused for entrepreneurial firms
in other sectors. Perhaps it is better to use #ien t'expert entrepreneur’: an

entrepreneur who is able to bridge the ‘conterg sitlinnovation’ with the ‘meaning

side of innovation’. Developing an innovation cufturequires stimulating expert
entrepreneurship by providing a framework so tlcastomer innovators’ and ‘lead

users’ can participate in the innovation processSilicon Valley, Google recently

built the ‘Google Experience Center’, ‘to shardatigry ideas, and explore new ways
of working’ with its clients and business partners.

The innovation culture in Silicon Valley has betedi from the role of big contracting
authorities as ‘launching customer’, especially etisk contracts demanding
innovative technology which could be transferred dommercial applications.
Currently, similar productive interaction in the gren between inventors,
entrepreneurs, investors and the public sectorltsesn the development and
deployment of innovative solutions in the cleanhtemlogy and renewable energy
industry. Entrepreneurship is stimulated via thie&D Tech Entrepreneurship’ course
at Stanford University. At the demand side, théestd California takes a leadership
role in enacting polices to create an early maf&ettechnology related to energy
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efficiency, clean air and water and renewable gnefgamples are a policy plan to
transform the Bay Area around San Francisco ireoBlectric Vehicle Capital of the
U.S. and public-private cooperation in the East Bégantech Corridor.

SEN region

In the SEN region, the emphasis on this dilemmanigechnological potential. An
example is anchor company Philips, known for begainology oriented and product
development driven with engineers dedicated to dexify. Philips appointed an
outsider, Italian Andrea Ragnetti, as Chief Mankgtofficer in order to become more
customer oriented. One of his first actions wasgk Philips managers to test their
company’s products at home in the weekend. Manyrmet to the office frustrated
and admitted that the innovative products were domplicated for users. Ragnetti
then introduced the slogan ‘sense and simplicityan effort to direct innovation
towards applications and solutions that are sinplase and make sense. However,
when Ragnetti was forced to leave Philips in 20%0was still a controversial figure
at the company and Philips was still known as pmédantly ‘technology push’
oriented.

Another example in SEN is the ‘Phileas’, an innoxatand environmental friendly
public transport system developed by the company \Rvith regional industry
leader VDL as most important shareholder. The Edneéh city region acted as
‘launching customer’ of the Phileas, partly in arttestrengthen the innovative image
of the region. However, eventually the project f@ioed the image that the region is
too much technology focused. The Phileas is artratally driven road vehicle with a
large number of innovations in its original designch as an automatic guidance
system. The first prototype of the Phileas was iidnt design but it faced many
technical problems. Even the designers acknowl¢datethe design was perhaps too
futuristic and incorporated too many new featuresone product. In the next
generation a number of innovations were eliminasedthat the Phileas is now
operational, but technically the system hardlyetéhtiates itself from a normal city
bus.

A lot has been done in the region to develop a mostomer oriented culture, such as
attention for design, but the regional innovationltwre is still predominantly
technology oriented, also in the field of sustailiigb

5.2 RIS characterized by open innovation in cooperative trust-based
relationships versus RIS characterized by closed innovation in competitive
relationships

In a culture characterized by cooperation and tkisbwledge sharing in networks
facilitates open innovation. However, too much r@king may lead to regional

‘lock-in’. Competition is associated with competéirivalry, resulting in motivation

for innovation. However, lack of trust may resuft lack of knowledge sharing,
hampering the innovation process. In a sustainabl@vation culture, companies and
suppliers cooperate informally with the goal to égeint success with innovative
solutions for societal problems, but a sustainabfevation culture must also be
competitive to survive competition with other reggo
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Silicon Valley

Silicon Valley has been described as a flourisliggjonal innovation system by the
combination of very competitive circumstances aaebperative attitudes (Saxenian
1994). Saxenian describes how Silicon Valley firwmere successful by competing
intensely, while networking and collaborating irfidmmal and formal ways with one
another. Leading innovative companies in the regioach as HP and Intel are known
for being very competitive but also open in parshgss to ensure that their
innovations diffuse rapidly throughout the regiowdhe industry.

This ‘co-opetition’ attitude is maintained in sus&ble innovation as well. Many
sustainability start-ups in Silicon Valley have p@ small market share or only sell
licences on research patents, but because ofdbgipetitiveness, larger companies
feel compelled to cooperate. E.g., Silicon Vallégctric-vehicle start-up Tesla has
affected the automotive industry despite its smadirket share, because large car
makers feel obliged to invest in electric-vehiclvelopment and partner with a high
profile company such as Tesla. Another example aw Itlean tech companies
cooperate in lobbying for effective sustainabilipplicies, in developing green
technologies to accelerate sustainable innovatimh ia establishing the standards
required to ensure that new technologies such agyitty infrastructure for electric
cars can be rolled out. An example of co-opetitioiSilicon Valley is in the field of
‘smart grids’, the combination of innovative trarission equipment, innovative
meters, and innovative software applications tHhtirderact with each other to
increase energy network efficiency. AutoGrid System Silicon Valley startup in
‘big data’ analytics for the electricity and energydustry, and Silver Spring
Networks, a Silicon Valley based networking platioand solutions provider for
smart grids, are competitors but also have a gfi@afartnership to jointly develop an
innovative energy-saving demand optimizer solutfon utilities, grid operators,
service providers, and large power consumers.

Summarizing, there is positive interaction on tiilemma in sustainable innovation,
because the need to work together to address saisiity challenges goes together
with the need for urgency and innovation brougltualby competition.

SEN

The term ‘friendly’ is often used to describe thdtare of the SEN region: it is
relationship oriented, companies and suppliers esHarowledge in formal and
informal networks and innovation leaders are eagilgroachable. Regional policies
aim to bring companies and other regional actogettter by providing networking
opportunities, creating network organizations, damating projects to stimulate co-
operation and knowledge sharing and by creatingesldor competing companies to
co-operate as partners in innovation: open innomainstitutes which are often
structured as public-private partnerships. The aphere on the open innovation
campuses in the region fits with the tradition etworking and sharing. However,
there is also criticism in the region itself: ‘saimees there is too much networking
going on'. This means there is a risk of regiomatKk-in" and lack of innovation. The
need for more competitive attitudes is felt in thgion, but leads to a certain level of
distrust: ‘the old model of cooperation was basedrast, but now we have to sign
extensive contracts’. This problem shows up espgdia the life sciences sector,
important for sustainable innovation. The backgoima cultural difference between
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how intellectual property is dealt with in diffetesectors. In the electronic industry,
until recently dominant in the region, it was custwy to exchange patents. In the life
sciences industry, companies strive to get exatusitellectual property rights, either
by closed innovation or by obtaining patents viguasitions. The region tries to solve
this ‘trust-issue’ by finding creative ways to shantellectual Property Rights and by
encouraging knowledge institutes to take the leampien innovation projects.

Summarizing: in the field of sustainable innovatitre regional innovation culture in
the SEN region is dominantly cooperation and tougnted.

5.3 The dilemma between creativity and consistency in regional innovation
systems

Room for creativity is necessary for entreprenedessigners, researchers etc. to
generate inventive ideas for products and serviBesulture of innovation requires
entrepreneurial spirit, artistic freedom, tolerarioe creative, committed and often
eccentric people — or, according to 3M, the fisimpany which claimed to have a
culture of innovation, ‘tolerance for tinkerers’ofsistency is necessary to ensure the
widespread use of these inventive ideas and predaa). engineering standards and
innovation systems. A sustainable innovation celtureeds the capability for
‘disciplined creativity’ — the will to continuouslynprove new concepts.

The debate about what type of companies contribiesnost to innovation — big,
resourceful companies or small, creative companielates back to the writings of
Schumpeter (McCraw, 2007). The debate was recestlived by the claim that
IBM’s innovation processes make that ‘IBM is betier creating a sustainable
innovation culture than Apple has ever been or kéll (Fidelman, 2012). However,
according to the dilemma model a sustainable inti@vaculture is based on
connecting the strengths of creativity and disogplin the innovation process.

Silicon Valley

In Silicon Valley, the connection between the ggtbe of creativity and discipline

can be seen in the interaction between small erneprial companies and more
process oriented large companies in the regionalsat within companies. E.g. Intel
is known as being opemnd authoritarian, Google is known for combining
‘relentlessly experimenting’ in a ‘fun’ work envinment with discipline in support

processes. Icon of creativity and innovation Agmaefited in its early days from the
interaction with the Xerox research centre in ®ilicvalley and is now known for

combining creativity and room for imagination wisciplined project management.
Currently, Xerox runs an ‘Artists in Residence’ gram at its Silicon Valley based
research centre based on the idea that by putteagice people together (artists with
researchers), innovation will naturally emerge.

The culture of disciplined creativity is maintaingdsustainable innovation as well.
Silicon Valley based founder of the biotech indysBenentech is a case in point. It
nurtures a culture that values innovation and Isaigssamission addressing significant
unmet medical needs and making medicines that mdttewas known for its
‘independent and free-wheeling culture of innovatitroughout its twenty years of
partnership with the large pharmaceutical firm Rgadind maintains this culture after
a full takeover by Roche in 2009.
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SEN

In the SEN region, the city of Eindhoven calls litse‘creative biotope’. In reality the
regional innovation culture is still dominated layde companies such as Philips and
DSM. The risk of dominance of big companies is thaly tend to specify innovation
processes in so much detail, that creativity iestiand a culture of avoiding risks
develops. In the field of sustainable innovatidms thas happened in the lighting
industry. Philips Lighting was as a world leadetigihting also leading in innovation
in compact, energy saving fluorescent lamps. Fesdhtype of lamps, a relatively
slow innovation trajectory is acceptable becausgelanvestments are necessary for
newcomers to gain a market position. When LED Ilightcame up, the pace of
innovation in the industry increased rapidly ancative American and Asian
companies could catch up with Philips Lighting, éese speed was not the strength
of the company and the region. Philips Lighting badicquire smaller companies in
LED-lighting in order to re-establish its leadingsition. In parallel, it started a
culture change program under the name ‘acceleratéh the goal to reduce
complexity in the innovation process. Interestinglge of the companies acquired by
Philips was Silicon Valley based Lumileds Lightirgnfirming the need to combine
strengths of small and large companies in a swgté@rinnovation culture.

In the life sciences industry, dominance of largenpanies plays a role as well.
Interviewees from smaller and medium sized comEar{feMES) report tension
between dominant big players (Philips HealthcarSMP and SMEs notably in the
field of patents. Big companies reportedly use rttd@minant position to claim
intellectual property. A number of SMEs perceiviaat toublic-private partnerships in
innovation programmes supports mainly big companiehich get access to
intellectual property from the public domain butofact their own intellectual
property.

The presence of big players with financial resosirofers opportunities for small
companies as well: participation in sustainableoimtion projects that require large
investments and cooperation with big companiesoimroercialization of sustainable
innovations. However, in the current regional inaidon culture, the dominance of
large process oriented companies leads to one-sithgdhasis on the consistency side
of the dilemma.

54 RIS focused on fundamental research versus RIS focused on application
oriented R&D

The term ‘knowledge paradox’ refers to regions whtris dilemma has not been
resolved and high investment in good quality fundatal research results in
insufficient economic returns, e.g. in The Netheds (Boekema et al., 2000). In a
sustainable innovation culture, investments in &mdntal research are seamlessly
connected to realizing innovative products and isesv that offer solutions for
societal issues. The role of knowledge institutegoi help in building ‘absorptive
capacity’: the ability of a firm to recognize thalwe of new, external information,
assimilate it, and apply it to commercial ends, akhis critical to its innovative
capabilities (Cohen and Levinthal, 1990).
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Silicon Valley

The knowledge paradox doesn’t apply to Silicon ®gll Especially Stanford
University and its Research Park in Palo Alto pthgekey role in the emergence and
growth of Silicon Valley as an innovation region Wgstering creativity and
entrepreneurship. Stanford graduates have foundedvative companies in the
region such as Hewlett-Packard, Cisco, SUN, Yahod &oogle. The Stanford
Technology Ventures Program (STVP) is dedicated igh-technology
entrepreneurship education and research that mewvittw insights for students,
academics and business leaders. It gives studenigpiportunity to get in touch with
entrepreneurs, venture capitalists and consultimgpanies in the sustainability sector
as well. In the field of sustainable innovationar§ord focuses on cleantech and
renewable-energy, in solar technology and low eigmssechnology but also in
innovation in the economics of the energy systemp, leow to cost-effectively scale
up solar power and other forms of renewable ene&fgnford graduates have
contributed to sustainable innovation in the regignfounding companies such as
electric car company Tesla Motors and solar eneogypany SunPower. Examples of
Stanford spin-offs are Nanostellar, a company dgiey materials for automotive
emissions control, and Mango Materials, a companynnovative technology to
produce biodegradable plastic from waste biogas.

In the area of social innovation, Stanford has alsotributed to the foundation of

innovative non-profit organizations in sustainailiAn example is Kiva, co-founded

by two Stanford graduates. Kiva is an innovativetass that makes it possible for
people around the world to loan small amounts ofi@yao entrepreneurs around the
world struggling to found often tiny businesses. d@rg clean energy and organic
farming.

The positive interaction on this dilemma in Silicofalley is apparent in how
entrepreneurial university faculty members and eisl combine knowledge,
intellectual passion and curiosity with awareneds commercial and societal
implications of their research, thereby acting abrislge between university and
business.

SEN

In the SEN region, the Dutch innovation paradox lhaen acknowledged and
addressed by establishing research institutes anggtgms structured as public-private
partnerships to bridge the gap between educatiordamental research, innovation
and entrepreneurship. Top university research grauqoperate with companies to
make the connection between fundamental reseatkerelopment of products and
services. These institutes and programmes are taddefter the open innovation
concept and are largely based on the open innovatampuses in the region.
Examples are CTMM (Centre for Translational MolecuMedicine) and BMM
(BioMedical Materials programme): research prograsim the field of life sciences
and biomedical materials in which academic hospiaé involved and therefore very
relevant for sustainable innovation. The focus MBA and BMM projects is,
however, on fundamental research. Product developrued commercialization is
out of the scope of these programmes. SMEs thinterimoterms of economic profit
on the short term, and are therefore reluctanattigipate.

A second approach to address the knowledge paradeadorization of investments
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in fundamental research by stimulating academicrepnéneurship. However,

according to interviewees at the business sidegthphasis on valorization makes
academic knowledge actually less accessible forpemmes because university spin-
offs protect their unique knowledge and intelletiuaperty. Moreover, universities

are more distant from the market which makes fiialit to file good patents. The

costs of scaling up and commercialization are oft@derestimated. In the SEN
regional innovation culture, the knowledge parallaz not been completely resolved,
so that a ‘disconnect’ between both sides of thentha is still present.

55 RIS characterized by high quality of life versus RIS characterized by
thriving business climate

This dilemma describes the tension between ‘saitlity of life and ‘hard’ economic
factors. On the one hand, innovation is fosteredattiacting the ‘creative class’ by
focusing on soft issues: an attractive natural armhn living environment, vibrant
cultural scene, good educational climate. Howegepleasant, friendly and relaxed
region may also end up as a retirement haven. Fooussard economic factors is
necessary as well: opportunities to perform andiemxehin business, such as
availability of venture capital and infrastructuiut if a thriving business climate
goes at the expense of quality of life, businessag start seeking improved quality
of life elsewhere for their innovation activitiel®t a sustainable innovation culture,
sustainability challenges lead to commitment atdsatisfaction because work serves
a valuable purpose, which in turn helps in attractind retaining talented people.

Silicon Valley

Silicon Valley’s innovation culture benefits fronmet balance between economic
opportunities and lifestyle considerations (Flori@®02): an attractive green, safe
environment; the inspirational urban environmertt anltural facilities of nearby San

Francisco; inspiring office architecture and offiapace e.g. Googleplex, in

combination with a result oriented and achieveneeignted culture and the presence
of major venture capitalist companies resulting ithriving business climate.

The emerging sustainable innovation sector cortgbto positive interaction on this
dilemma it adds to the attractiveness of the repecause entrepreneurs and workers
in sustainability sectors find additional motivatin working on tangible (‘green’)
projects that are seen as worth your while to wimk Moreover, due to the
attractiveness of the region for venture capitalpmpany has emerged that serves as
icon of the sustainability industry: electric cangpany Tesla Motors.

SEN

In the SEN region, regional policies focus on theft’ side of this dilemma, enabling
an attractive living environment: improve imagefiitaas innovative region; develop
an attractive urban, green and safe environment @ewklop attractive open
innovation campuses with iconic buildings whichveeas symbolic capital for new
ways of working and sustainable development. Thipleasis can be explained partly
by the scarcity of business talent: ‘there are nideas for innovative companies than
entrepreneurial talent to take up these ideas amdthem into a success’. Another
explanation is that the amount of venture capitalilable in the region is much less
than in Silicon Valley. Several initiatives in tlegion which seemed to have the
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potential to develop into a regional icon for susthle innovation failed due to lack
of capital or lack of a solid business case, edilaBd Solar (solar cells), Duracar
(electric vehicles) and the Silicon Mine (raw mékfor solar cell manufacturing).

Philips and DSM try in their sustainability strayetp compensate the lack of venture
capital by creating their own venture capital dwis, in order to bring in external
knowledge and to find external paths to bring owohnhology to the market. For
instance, Philips participates in a venture capitat targeting innovative companies
in health care and invests in the Philips Healthdacubator. DSM invests via its
venture capital division in innovative companies life sciences, biodegradable
materials and sustainable energy.

The regional innovation policy is aimed at strewegiihg the ‘hard’ side of the
dilemma by stimulating education in entrepreneyrshstimulating creative
entrepreneurship and stimulating interaction betweéechnologists and venture
capitalists e.g. by organizing seminars with suecssries of venture capitalists on
the open innovation campuses.

However, in the current innovation culture, thefts@and ‘hard’ sides are still
insufficiently connected.

56 The dilemma in governance of RIS: participative versus decisive
leader ship

Decisiveness in innovation policy leads to cleaufs) but some stakeholders may feel
excluded. Bottom-up involvement including publicrip@pation runs the risk of
supporting too many initiatives in order to keepemody satisfied. Innovation
policy is about the orchestration of diverse, dotifig and competing interests
(Cooke and Schwartz 2011) and requires a combmaifodecisive policy making
and bottom up consultation and participation ingoaon design. In a sustainable
innovation culture, a clear vision from the regiom sustainability serves as
inspiration for bottom-up initiatives by entreprengto take up sustainability issues.

Silicon Valley

The image of Silicon Valley is that of an innovativegion based on bottom-up
initiatives, but the influence of government paion the regional innovation system
in Silicon Valley is more important than often segted. Especially high levels of
spending by the Defense Advanced Research Projgescy acted as a catalyst for
the formation of high-technology firms in the regidcven Google originated from
government-university collaboration, in a data méni program at Stanford
University. The first Apple computer came into ¢eige after the development of
new processors in the semiconductor industry, ifatéld by large-scale government
procurement. In 1993, Joint Venture Silicon ValldySV was established, an
organization bringing together leaders from businexluding venture capital firms,
government, academia, labour and the broader comtynwyith the goal to provide
analysis and action on issues affecting the regieobnomy and quality of life and
work toward innovative solutions. In the field ofissainable innovation, the
Advanced Research Projects Agency-Energy (ARPAsEhspired by the Defense
Advanced Research Projects Agency. ARPA-E fundsvative and promising
projects that have the potential to revolutionizeergy technology for the next
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generation and supports several renewable eneojgabs in Silicon Valley.

Still, in the current regional innovation cultuteetemphasis is more on bottom-up
initiatives than on top-down guidance.

SEN

The SEN region is proud on its ‘triple helix’ mod#lintensive cooperation between
regional (semi) government agencies, business ao@lkdge institutes, However,
the triple helix model has disadvantages as wealbpg@ration in the triple helix can
easily lead to a conflict avoiding consensus calté sustainable innovation culture
requires being able to say ‘no’ to initiatives besm of the limitations in innovative
capacity. Especially expatriates working in theisagexpress the view that too many
initiatives are started in the region, while thésealready a lack of resources for
existing innovation projects. This leads to fragtaéion of initiatives. E.g., the sub-
region Limburg developed separate plans for infiggatlusters ‘Energy Hills’ (solar
energy cluster) and ‘Health Valley' (health carehieh turned out to be too
ambitious.

SEN included sustainability in its vision for 20285 a framework condition
(Brainport, 2011), but within the region the viesvaxpressed that the region should
be much more decisive in making its mark in susiali@ innovation (KPMG
Advisory 2012). Summarizing, in the current regioimnovation culture there is a
strong emphasis on the participative side of thentia.

5.7 Strong identification with the regional culture versus leveraging cultural
diversity for innovation

Strong linkages and knowledge transfer at the ldeaél results in the use of
traditional strengths in innovation but limited omection to distant knowledge
sources. Global connections and openness to cluttinersity allow for tapping into a

wider knowledge base for innovation but may gohat éxpense of using traditional
strengths in innovation. In a sustainable innovatigulture, ‘cross-border’

connections are used to integrate diverse knowladgéhe regional innovation

system. Ideas in the field of sustainable innovatieveloped by immigrants or the
foreign subsidiaries of regional companies are eltéd in the innovation system and
vice versa. The term ‘reverse innovation’ referstite migration of innovations

generated in emerging markets, e.g. Asia, to thiddwoarket, thereby translating the
cultural influence of a region into products andpaot on the world economy.

Sustainable innovation benefits from ‘brain cirdida” (Saxenian, 1999, 2000) as a
global channel for knowledge transfer (Hautama@iL®.

Silicon Valley

Silicon Valley has benefited from cultural diveysiiecause immigrant entrepreneurs
have contributed to the success of Silicon Valleyaa innovation region and often
maintained connections to Silicon Valley after raigrg back to their country of

origin (Saxenian and Hsu, 2001). ‘Immigrants’ amnbedded in the regional

innovation system as entrepreneurs, knowledge werk@anagers, advisers and
investors.

In the field of sustainable innovation, Silicon gl benefits from the connection
between identification with the regional culturedaeveraging cultural diversity as
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well. The originally Indian co-founder of Sun Migystems, Vinod Khosla, serves as
an example. After his career at Sun, Khosla becaemture capitalist at the firm
Kleiner Perkins and now has his own venture capited Khosla Ventures which
focuses on investments in ‘clean technology’ and also active in social
entrepreneurship and sustainable energy.

SEN

The SEN region is historically a peripheral regionThe Netherlands and as a
consequence still very much focused on its trac#tisegional identity in comparison
with other innovation regions. Expatriates workimgthe region perceive SEN as
insufficiently open for ideas from other culturé&bere is still a lack of cosmopolitan
atmosphere in the region’. However, the furtherernationalization process and
establishing cross-border connections proceedsdlyapilnternational oriented

companies and regional education institutes attgiaal talent to the region to
stimulate the international atmosphere. Moreovegding company Philips has
embraced the ‘reverse innovation’ concept for a lmemof sustainable innovations.
For example, Philips introduced worldwide healthecaroducts originally developed
in India for the Indian market. Driving forces fsustainable innovation in this case
are deployment of equipment at large distanceg@dilar hospitals and affordability.
Summarizing, the regional innovation culture in SENows limited productive

interaction between identification with the own towé and openness for cultural
diversity.

5.8 Innovations aimed at long term solutions for societal and ecological
problems versusinnovations aimed at short term economic pr ofit

This dilemma is related to the shareholder — stalkielh dilemma: emphasis on short
term shareholder interest versus emphasis on leny interest of stakeholders
including society at large. In a sustainable intimvaculture, innovations create long
term value for society and the environmémbugh generating short-term economic
returns. A sustainable innovation culture requiagailability of short term finance
and long term finance and a sustainable finanofehstructure: a financial sector that
stimulates, facilitates and supports the transitafnthe economic system to a
sustainable, circular organized economy which seraankind without depleting its
living environment and resources.

Silicon Valley

Silicon Valley is renowned for venture capital fimgl aimed at maximizing short-
term investment returns, which has promoted thergemee of the ‘dotcom sector’.
However, initiatives such as ‘Sustainable Silicoall®y’ have made that the balance
of funding has shifted and the region’s clean tetdgy and renewable energy
industry is rapidly attracting more funding. Silicovalley's ‘cleantech sector’,
sometimes dubbed Silicon Valley’'s ‘new field of dnes’, includes companies in
biofuels (e.g. Solazyme, Codexis), electric velic(@esla Motors), lighting (e.g.
Lunera Lighting), solar (e.g. Solar City and SunBgwenergy storage (e.g. Bloom
Energy, a company that creates fuel-cell boxesdhatpower big data centres) and
smart grid (e.g. Silver Spring Networks). Silicorally’s venture capitalists are
increasingly adding ‘clean’ or ‘green’ technologgngpanies to their investment
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portfolios, but investments in many failed to delivthe returns the investors
expected. The question is, if they are willing taka even larger investments in
disruptive innovations needed to solve environmiesttallenges.

Thanks to Silicon Valley’s reputation in transformgiinnovations to big businesses it
is seen as having the potential to take ‘greenteah®of the domain of ‘lifestyle’ and
subsidized projects. The following comments of dsevver of Silicon Valley's
sustainable innovation culture suggests that thereat least some productive
interaction on this dilemma: ‘We underestimate itti@ortance of Silicon Valley's
entrance into energy matters, but the reason tiseit technological knowledge or
funding — it's cultural. Politically, Silicon Valeventure capitalists — as an idea, as
paragons of American innovation — are potent, fareypotent than more alternative
lifestyle-linked green technologists’ (Johnson, @01

SEN

The SEN region supports and stimulates sustaimaliitiatives and has embraced
the ‘Cradle to Cradle’ concept of sustainable desigd innovation (McDonough and
Braungart 2002). However, within the region thesesbme skepticism towards
‘Cradle to Cradle’, because the economic valueoisatways clear. The pioneer of
Cradle to Cradle in the region is the company DIM&M’s ‘Climate induced
innovation’ initiative has realized innovations lienewable energy, biofuels, metal
replacing composites that make means of transpgirtek and energy-saving, and
lacquers with environmental friendly solvents.

The regional innovation culture in SEN shows lidifgroductive interaction on this
dilemma.

5.9 The dilemma of continuity versus change of the regional innovation
system: regional specialization versusregional diversification

Specialization has the advantage of regional fasuanovation and exploitation of
traditional regional clusters. However, too mucledalization may impede radical
innovations. Diversification means opportunities twoss-fertilization, however, a
region cannot be world leader in everything. Inustainable innovation culture,
sustainable challenges act as a change agentddntiovation system. The idea of
‘diversified specialization’ is developing regioriahovation platforms which connect
past trajectories to future innovation potentiamed at solving societal and
environmental needs. ‘Regional innovation platférane future oriented and based
on cross-fertilization between existing specializgdsters by making unorthodox
combinations. Potential platforms are identified dxploring opportunities to create
synergy at the interfaces of existing clusters.

Silicon Valley

Silicon Valley is mainly known for its high techeetronics cluster but in fact has
multiple crosscutting and hybridizing innovationusfers at various stages of
development. Building upon microwave technologytlie 1950s, it developed its
semi-conductor and electronics platform furtheiirt@rnet technology and a social
media platform. A venture capital industry grewnfreuccessful development of the
semiconductor and electronics platform. In turre thenture capital industry was
instrumental in creating a biotechnology clusteriding on academic research and
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academic entrepreneurship at Stanford and the thityeof California, where the
potential of the ‘double helix’ discovery was reaagd, resulting in the invention of
recombinant DNA, the key to realize the practicaiential of DNA. This led to the
foundation of Genentech, the forerunner of theaweai biotech cluster.

The newly emerging sustainability platform in Solic Valley is based on cross-
fertilization between biotech, electronics, semabactor, internet and social media
clusters, again supported by the venture capithlstry in the region. Summarizing,
there is productive interaction on this dilemmaustainable innovation in the Silicon
Valley region.

SEN

In the SEN region, a number of sustainable innowvapilatforms are being developed,
all based on cross-fertilization between existihgters:

e Smart mobility platform: Interface of High Tech $y®s, Automotive, ICT
and Design clusters

e Medical Technology platform: Interface of Life Seoes, High Tech
Systems, Performance Materials and Design clusters

» Food for Life platform: Interface of Food Technojognd Life Sciences
clusters

* Smart grids platform: Interface of Energy, ICT aHigh Tech Systems
clusters.

On this dilemma, there is productive interactiobaiBzn continuity and change in the
sustainable innovation culture in the SEN region.

6 Conclusions

The nine innovation culture dilemmas can serve aschecklist' to prevent
fragmentation of initiatives in regional innovatipolicies. Isolated initiatives such as
creating an attractive cultural environment for ‘treative class’ or attempts to create
a sustainable innovation culture out of nothingehhttle chance of succeeding — the
development of a sustainable innovation culturaiireg a joint effort in a wide range
of issues by government, knowledge institutes, amgs and financiers, and
balancing top down policies with participative pesses.

The focus in RIS theory and regional innovationiqgges has been rather one-sided
with emphasis on continuity rather than change. moch focus on continuity rather
than change poses the risk of regional ‘lock-irkaBples are one-sided emphasis on
proximity, collaboration and trust (IRE Working Gim 2008: 15 - ‘the functionality
of a regional innovation system is essentially d@t@enaf cooperation culture’), on the
existing regional knowledge basis (Asheim and Coe@®05) and on stakeholder
participation (Heidenreich and Koschatzky, 2011)or# attention for dynamic
elements in regional innovation systems such asnexivity, competition,
achievement, diversity of ideas and change is sacgdo increase the capabilities in
RIS to find solutions for societal and environmémeoblems. Regional Innovation
Systems should be seen as a dynamic environmeritiain knowledge, creativity and
entrepreneurship are transferred into sustainablevations.
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The nine innovation culture dilemmas can be used bienchmarking Regional
Innovation Systems in terms of how the dilemmas laedled. Copying ‘success
formulas’ from other regions is impossible — thea@myic balance depends on history
and culture of the region. However, an analysisao$pecific region will reveal
strength and weaknesses in innovation policies @iatedeveloping a sustainable
innovation system. Competitiveness of a regionabuation system is determined by
the weakest link. The preferred approach in rediomeovation policies is not ‘either
— or’ (focus on one of the extremes of the dilemma} ‘and- and’ (addressing both
extremes but not necessarily connecting them) thubugh-through’ — connecting
both sides of the dilemma in a continuous procédmding a dynamic balance in a
joint approach by all stakeholders — there arearapnent solutions.

The analysis of how innovation culture dilemmas laaadled in the Silicon Valley
region shows positive interaction on most dilemmuth the exception of dilemma 6
(one-sided emphasis on bottom-up initiatives andemough attention for top-down
guidance) and dilemma 8 (limited productive intéat emphasis still too much on
short term orientation side of the dilemma).

The analysis of the SEN region leads to the folfgniesults in terms of categories of
how the innovation culture dilemmas are handled:

* ‘One-sided emphasis’ on one side of the dilemmadenhéglecting the other
side. This is the case for dilemma 1 (dominant netdgy orientation) and
dilemma 3 (dominant process orientation). In bathes, the explanation is in
the history of the region: the dominant presencéanfe technology oriented
companies such as Philips, DSM and DAF and a largi&versity of
technology. One-sided emphasis also holds in the ohdilemma 2 (emphasis
on cooperation and trust, related to the tradifidnformal way of doing
business in the region) and dilemma 6 (emphasjzaoticipative culture at the
expense of decisiveness), in both cases relatedhé¢o abovementioned
emphasis in regional innovation literature on coapen, trust and
participation. Developing a sustainable innovatimrture with productive
interaction on these dilemmas will require morerbn for elements such as
demand driven business models, speed, competitidniecisiveness.

» ‘Disconnect’. This is the case for dilemma 5 whawions in enhancing
quality of living environment and in enhancing thesiness climate are not yet
sufficiently connected. Although there are acti@ised at developing an
attractive living environment and actions to stiatalentrepreneurship, there is
perhaps too much involvement of the public seatathe activities of starting
entrepreneurs and not enough acceptance of théhtctailures are part of a
sustainable innovation culture as well.

» ‘Negative interaction’. This is up to a certain piothe case for dilemma 4. The
Dutch ‘knowledge paradox’ is acknowledged in thgioa, but the current
emphasis on knowledge valorization by universitieakes academic
knowledge in the perception of some SMEs actuabs laccessible. Perhaps
universities are positioned too much as ‘driversth@ innovation system in
publications about sustainable innovation.

* ‘Productive interaction’. This is clearest for dilema 9 which shows a
dynamic balance between continuity (focus on regli®pecialization) and
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change (regional diversification). The explanafionthis is that the region has
developed ‘change competence’ by the need to hapdéious crisis
situations such as the simultaneous problems alingacompanies in the
region Philips and DAF around 1990 and the expedeof another leading
company, DSM, with large transformations (from etatining company to
privatized petrochemical company to life sciencesygany). As a result, the
current economic crisis is seen as an opporturityenew the innovation
system and direct it towards sustainability. Fdemima 7, there is limited
productive interaction. The history of the regianaaperipheral region in The
Netherlands results in a strong identification wilie own regional culture,
however, due to the presence of strongly internati@riented companies in
the region the openness for cultural diversity éases rapidly. For dilemma 8,
there is limited productive interaction as wellndwation aimed at long term
solutions for sustainability issues (‘people’ apthhet’) has been taken on by
companies in the region, but is still too much a&ged with idealism and
subsidies instead of ‘profit’.

Finally, it can be concluded that evaluating howowation dilemma are handled

provides a viable approach to exploring the dynaroiccreating sustainable cultures
of innovation. However, there are some limitatitmshis study due to the case study
approach focusing on comparison of two industegfions, one dominated by a few
large companies and the other with a vibrant midasfe and small companies.

Further research is necessary to assess the dealiidal of the approach. Future

research may focus on comparing regions with simmidustrial sectors, on including

regions in less developed countries, and on inofydiegions where services or
creative industries are dominant.
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