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This contribution explores new organisational forms facilitating Triple Helix
relations. Analysts have pointed to the blurring of institutional boundaries and the
emergence of hybrid organisations at the interface between university, industry, and
government. Starting out from the notion that Triple Helix organisations develop
and maintain knowledge, consensus and innovation spaces, we explore four cases
of competence centres that operate in this context. Comparing them, we identify
Finnish SHOK centres as the most radical departure from more traditional forms of
university-industry collaboration. These can be characterised as independent legal
entities that are involved in integrating a large, possibly cluster-level or technology-
focused network, defining the agenda for specific specialisation areas by engaging
in all or most of the Triple Helix spaces. We argue they could be better positioned
than existing intermediary organisations to deliver the Triple Helix concept.
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1 Introduction

Research over the past two decades suggests that the ‘science system’ continues to undergo
fundamental change (Hessels & van Lente, 2009). Work on the Triple Helix of university-
industry-government relations (Etzkowitz & Leydesdorff, 1998; 2000; Etzkowitz et al., 2000)
highlights that tri-lateral networks between actors in science, industry and government are
growing, and that the boundaries between the three spheres are becoming increasingly
blurred. Policy interventions have aimed at finding new ways of producing knowledge that
combine both relevance and scientific excellence (Gibbons et al., 1994; Rip, 2004, Hessels &
van Lente, 2009). These of ‘centres for excellence and relevance’, ‘collaborative research
centres’, or ‘centres of competence’ can be taken as indicators for this new landscape and the
beginning of institutionalisation, or rather ‘formalisation’, of innovation-directed

collaborative research (Hellstrom, 2QRip, 2004; Thune & Gulbrandsen, 2011; Turfin

Fernandez-Esquinas, 2011).

We explore a range ahese ‘competence centres’, some of which are more established while
others have emerged more recently. What they share is a mission that refers more or less
directy to delivering ‘use-inspired basic research’, sometimes even explicitly making

reference to ‘Pasteur’s quadrant’ and Stokes (1997). We — in pursuit of investigating the
characteristics of an ideal type of the Triple Helix Organisation (FH@)udy competence
centres from a Triple Helix perspective, particularly how these centres fulfil the mission of

producing knowledgéhigh’ in both industry relevance and scientific excellence.

2 Dimensionsand Functionsof Centresin the Triple Helix Context

This section maps out the functions a Triple Helix-type organisation needs to address in neo-

institutional environments. Etzkowitz’s (2008) work allows us to explore the dimensions in



which organisatios, such as competence centres, operate. He distinguishes three types of
Triple Helix spaces:

(1) knowledge spaces, which focus on collaboration of different atctamgorove local
conditions for innovation by concentrating related R&D activities and other relevant
operations;

(2) consensus spaces, theadate ideas and strategies in a ‘Triple Helix’ of multiple
reciprocal relationships among institutional sectors (academic, public, private);

(3) innovation spaces, which realise the goals articulated in the previous phase,

establishing and/or attracting venture capital.

One could argue a THO serves as a platform, generating the knowledge, consensus, and
innovation spaces. Given this task, amybrid organisation” would need to have a

coordinating function for the tri-lateral networks which involves strategic planning of research
as well as intermediation and mechanisms for the diffusion and commercialisation of
innovation. The movement towards Open Innovation (e.g. Chesbrough, 2003) and the
involvement of users (e.g. von Hippel, 198805) as well as the focus on use-inspired

research (Stokes, 1997) would suggest a governance structure that is inclusive, giving
prominence to users, rather than producers, of technologies. The structure would also need to
offer ‘rules of engagement’ to guide interactions and a set of shared values. Related to this is

the question of what is the role of an ideal THO that could define, scope and engage in the

areas of use-inspired research. In the following sections we shed light on this query.

! German sociologist Max Weber introduced the notion of ideal type as a comptmaltivethe social sciences
An ‘ideal type’ is generated by “the one-sided accentuation of one or more points of view” and “by the synthesis
of a great many diffuse, discrete, more or less present and occasiosahy @tncrete individual phenomena,
which are arranged according to those onesidedly emphasised viewpoints into a unified analytical construct”
(Weber, 1999).
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2.1.1 Knowledge Spaces. Concentration of R& D Activities and Resour ces

Knowledge spaces, often organised as (university-based) centres, bring together several
research groups around a shared thexttacting a greater amount of funding than any single
group could, building or acquiring a new facility/infrastructure, and undertaking Iscajer-
projects (Etzkowit& Kemelgor, 1998; Etzkowitz, 2008: 96). Within the Triple Helix

context, centres need to be sufficiently broad to generate interest beyond the immediate
research, being more widely socially relevant. Topical breadth and relevance will therefore be
key descriptors for THOs as well as sufficiently sizeable funding bases to build a variety of

activities on.

2.1.2 Consensus Spaces. Strategic Resear ch Planning and Gover nance

Consensus spaces can be considered a neutral ground where actors from different
organisational backgrounds and perspectives can come together to “generate and gain
acceptability and support for new ideas... knowledge spaces are often transformed from
potential to actual sources of economic and social developifiezkowitz, 2008: 78).
Consensus spaces are the places for strategy formulation and review where actors from

different strands of the Triple Helix are brought together. This can be associated with a

number of intermediary roles and functions (summarised in Table 1), according to earlier

work by Howells (2006). A THO could be expected to carry out such functions.

Table 1 Consensus spaces - inter mediation functions

Type Function

Foresight and diagnostics (a) Technology foresight and forecasting
(b) Articulation of needs and requirements

Scanning and information (a) Scanning and technology intelligence - Information scanning and technology

processing intelligence information gathering and identification of potential collaborative partners;
(b) Scoping and filtering (Selection and clearing function, selection of collaborative
partners)

Knowledge processing and (a) Combinatorial [Helping to combine knowledge of two or more partners];

combination/recombination (b) Generation and recombination [As (a) above, but also generating in-house research
and technical knowledge to combine with partner knowledge]

Gatekeeping and brokering (a) Matchmaking and brokering
(b) Contractual advice

Source: Adapted from Howells (2006)
Consensus spaces could deliver the social accountability and reflexivity that Nowotny et al.

(2001) and Gibbons et &l.994) stress as ‘grounding’ academic research. While consensus
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spaces will involve a multitude of actors, groups of actors may have varying influence. The
concern with research and innovation environments is to ensure that activities are user-
relevant? In this business-business contaxkrs’ tend to be user-firms, but they may also be
the final benefactors from what industry does. So arguably, a feature of THOs could be the
strong influence of user-firms and industry on the boards defining the research agenda. This
could be achieved in different ways. While Rip (2011) views the post-modern university as a
conglomerate accommodating loosely linked collaborative research centres within the core
organisation, Gibbons et al. (20Xiake the point that the new ‘laboratory spaces’, or

‘laboratories for the community’, that drive research in an application ‘use’) context need

not be based in universities at all. This resonates with Etzkowitz’s (2008) notion of consensus

spaces as neutral ground.

2.1.3 Innovation Spaces: Innovation and I ntermediation Functions

In Etzkowitz’s (2008) framework, innovation spaces are new organisational mechanisms that

are concerned with realising the goals identified in strategies developed in the consensus
space. The Triple Helix framework conceptualises innovation as a multi-layered process
integrating linear, reverse-linear and non-linear processes into a complex adaptive web of
relationships and interactions, which is reflected in a broad range of intermediation functions.
Table 2 summarises some of these functions based onlls§aW2006) earlier work.* A

Triple Helix-based organisation should arguably be able to facilitate a broad range of these
functions to its members or partners, whether this occurs in-house or through retiaadrks

may include users.

2 We know from evaluations of established collaborative research centres that agadémais often drive
processes (e.g., Reeve & Anderson, 2009).
3 Another possibility is to have a ‘mixed’ model where centres are based at universities but formally independent
of them, relying on funding primarily from other sourcekeir legal status reflects this situation and is often
that of a non-profit limited liability company (Schiller, 2011; Koschatzky &gteker, 2010
4 See also the description of strategic business services by RTOs in Readmaaid.al (
5 Certain universities have put frameworks in place that address thesedssquat of larger networks and
systems of collaboration (see Debackere, 2000; Martinelli et al., 2008; Mathiel2&08; van Looy et al.,
2003).
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Table 2 Innovation spaces— Innovation functions

Type Function

Testing and validation (a) Testing, diagnostics, analysis and inspection

(b) Prototyping and pilot facilities

(c) Scale-up including manufacturing modelling to overcome bottlenecks
(d) Validation, e.g. of analytic methods

(e) Training, Joint training in use of new technologies

(a) Specification setter or providing standards advice

(b

(

a
b
c
d

)
)
)
)
Accreditation )

) Formal standards setting and verification
c) Voluntary and de facto standards setter

) Regulation

) Self-regulation
c) Informal regulation and arbitration (for example, between consumers and producers)

)

)

)

)

)

)

)

)

Validation and regulation

(@
(b
(

Protecting the results Intellectual property (IP) rights advice

IP management for clients

Market research and business planning

Sales network and selling

Finding potential capital funding and organising funding or offerings/Early stage capital
Venture capital

(e) Initial Public Offering

(a
(b
Commercialisation (a
(b
(c
(d

Evaluation of outcomes a) Technology assessment

(
(b) Technology evaluation
0

b)
Source: Adapted from Howells (2006)

In summary, by integrating Triple Helix functions with the roles of innovation intermediaries,
we have conceptualised the roleadfHO that would enable the production of knowledge

with ‘high’ scientific excellence and user consideration. In the remaining sections we explore
with a special focus on competence centhesv’ this ‘ideaf type is reflected in the practice

of Triple Helix relations andwhy’ they are able to act in this particular way.

3 Methodology and Data

An interpretive approach was adopted (Schwandt, 1994). The ontological assumption is that
reality is constructed within the sphere of innovation systems at the national level and
specifically by the personnel at all levels “through their action and interaction” (Orlikowski &

Baroudi, 1991: 14). The epistemological assumption is that “findings are literally created as

the investigation proceeds” (Guba & Lincoln, 1994: 111). We studied THOs in Canada,

Finland, Norway, and Sweden. This purposive sample is appropriate, as each country has well
documented, discussed and formalised networks at the science/industry interface that provide

an infrastructure or service offering in terms of the three Triple Helix spaces presented



earlier® We adopted a case studagproach to allow fof‘an empirical inquiry that
investigates a contemporary phenomenon within its real-life context, especially when the
boundaries between phenomenon and context are not clearly evident” (Yin, 2003:13), This is
important as the selected countries featukatres by design’ as well as more organically
developing agencies enabling the Triple Helix. In some instances, policy stakeholders
referred to notions developed in the science and technology policy literature (incl. ‘Triple

Helix’, ‘Pasteur’s Quadrant’, or ‘Innovation System’) when positioning the centres

We have first conducted a thematic analysis of existing literature related to THOSs, the
findings of which were then used to inform 16 elite interviews with stakeholders who have
detailed knowledge of the history, political discussions, implementation, operation and
evaluation of user-driven research and innovation environments. Elite interviewingdillsw

to gain insights from a group of individuals specifically because of who they are, as they have
a ‘processing power’, i.e., they can create and/or nudge a strategic intention a particular way

at the policy levef. We initially interviewed 12 policymakers and practitioners, involved in
devising, running or evaluating the THOSs, interviewing a balanced number in each country.
They include representatives of research councils or innovation agencies, industry

organisations and competence centre managemertokducted semi-structured interviews

6 Countries withfcorporatist” business and innovation cultures may be more susceptible to gowérnme
stimulated/ instigated activities leading to the rise of formalised and coordeftdgd to create organisations
that set the agenda and run research and innovation activities for entstiadectors or clusters. Three of the
countries- Sweden, Norway and Finlarcare often seen as exemplars of ‘corporatist ‘ societies and business
systems, having been labelladcial democrat’, ‘meso-corporatist” or ‘public institutions-based’ (e.g., Whitley,
1992; Lundvall, 1999). Recent work by Etzkowitz (2008) sugdgbatggovernments in the Nordic countries
still vigorously support collaborative activities of firms in given sectafsiot the creation of clusters.
" For instance, all three concepts have featured in material and presentati@migedby policy stakeholders in
Sweden. Indeed, the Swedish Government set up VINNOVA, short for ‘Verket fér Innovationssystehor
‘Swedish Governmental Agency for Innovation SystemMiENNOV A has used the Triple Helix as a framework
for (redonal) innovation policy interventions (e.g., Asheim, 2012) In Norway, Pasteur’s Quadrant was used to to
position the new CCs in the existing landscape (e.g., Kavlie, 2@1Bnland, innovation policy stakeholders
have made frequent use of these frameworks in discussiomemissioned studies and evaluations using
them even though policy initiatives may have been less explicit in refaaithem.
8 Early research work on policy making, predominately in the USA retatadw Congress developed and
implemented new policies, was built around elite interviewing (Dexter, 1970; FE®ir®), and Kingdom
(1995). In practice, elite interviewing focuses on the top layer of speigther it is; business, education,
sport, science or fashion, however, elite research focuses mainly on paliicad@omic notabilities.
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to obtain observations, experiences and attitudes associated with user involvement in hybrid
organisational forms. We piloted the use of the interview protocol before conducting the elite
interviews, to ensure commonality and standardisation. The interviews were conducted face-
to-face or by telephone. Hence, data collection was systematic, ensuring that the collected
data are complete for each person on the topics addressed. The interviews focussed on the
following themes: the nature and functions of competence centres; organisational structure;
governance practices; funding and development process; key activities; evaluation and
monitoring. Finally, all the interviewees were encouraged to bring up any comments or
additional thoughts they might have. Interview transcriptions were checked by interviewees
for factual accuracy. Transcripts were analysed using thematic analysis, reflected against the
earlier literature analysis and existing frameworks (Denzin & Lincoln, 2003). Upon the
analysis of these interviews, we conducted four in-depth interviews with managers of one of
the centres (i.e. SHOKS)hat—from our analysis- emerged as an ideal THO in order to gain

a better understanding of operational aspects and practices adopted. Additionally, subsequent
interviews served the purpose of triangulation, improving validity (Down&aktearman,

2007).

4 Findings
In section 2, we outlined several key features that characterise a THO. Indeed, emerging

organisational structures that reflect new institutional arrangements (Leydesdorff & Meyer,

2010) are evident.

4.1. How characteristics of THOs arereflected in practice
In this section we will explore how these ideal-typical characteristics are reflected in practice

and whether there are organisations ‘out there’ that come close to meeting our requirements.

% Four CEOs of four SHOK CentresAl: Health and well-being: SalWe Ltd; A2: Built environment
innovations: RYM Ltd; A3: Solution Architect for Global Bioeconomy & Cleantecph@unities: CLIC
Innovation Ltd; A4: Metal products and mechanical engineering: FIMECC Ltd.

6



Our case studies illustrate the wide range of organisations that operate in the Triple Helix
environment:

1. the Swedish VINN Excellence Ceattr comprise a group of 20 multi-disciplinary

collaborative research centres, typically involving 5-10 members that are located
within an active research environment, normally a university, and led by an academic
with a mission to deliver research that will yield new knowledge and technology in the
form of products, processes and services. The centres are financed by VINNOVA, the
country’s agency for innovation systems, and industg-funded. The annual support
available for all centreis EUR 20 million.VINNOVA has used the ‘Triple Helix’ as

a framework for innovation policy in the context of the VINN Excellence programme
(e.g., Asheim, 2012).

2. the Norwegian Centres for Research-based Innovation :(GRhprises 14 centres.

Collectively they receive EUR 17.5 million of public funding annually. These CRIs
focus on facilitating ‘active alliances’ and developing ‘industrially-oriented research
groups’, and encouraging enterprises to innovate by placing stronger emphasis on
long-term research. The centres also incorporate a training and technology transfer
function. The CRI centres seek to strike a balance between industry and academic
interestsand official presentations locate them in ‘Pasteur’s quadrant’ (e.g. Kavlie,

2010).

3. the_Canadian Business-led Networks of Centres of Excellence (BL:@MEprise 4

large-scale, collaborative networks, led by private sector consortia, with a mission to
generate new technologies and products that produce ‘knowledge economy’ jobs. BL-
NCEs have a broad outlook, with a comparatively large funding base at ELIR51.7
million per year. The Canadian BL-NCE concept reprs a further, ‘downstream’
development of the generally successful, more research oriented and academic led

Networks of Centres of Excellence (NCE) programme.



4. the Finnish Strategic Centres for Science, Technology and Innovation (SHOK)

comprises 6 very large centres, organised as non-profit, limited liability companies,
with often more than 30 shareholders and 100 programme and project partners
associated. The SHOKSs cover entire clusters and industrial sectors. Launched in
2009/10 with a mission to enabji@dustrial renewal’ and generating ‘breakthrough
innovations’, SHOKS are a collaborative venture between the Ministry of Employment
and Economy (MEE), the Finnish Funding Agency for Technology and Innovation
(Tekes), the Academy of Finland and the Confederation of Finnish Industries (EK).
Further key players are the industrial user representatives who take the lead in defining
the strategic research agenda for each SHOK. The centres receive EUR 50 million
funding per year and can develop and run cluster and industry-level research,

development and innovation programmes.

Appendix One offers brief overviews of all the centres. All of them have very specific
characteristics and differ considerably in how they operationalise their strategic intent. This is
in keeping with their ideological focus. Following the structure developed in section 2, we

summarise our findings with respect to the role of each centre in Table 3.

In terms of knowledge spaces, the focus of the centres varies from setting the research agenda
for an entire cluster or industry to performing rather specific research activities. This is also
reflected in the budget scale, which varies considerably from under EUR 1 million to EUR 50
million and more. In one instance, a centre has received delegated responsibility to develop
and administer programmes. In terms of consensus spaces, the centres differ considerably in
their organisational set-up (from being university-hosted to being incorporated as a limited
liability company), the role and involvement of industry users as well as the extent to which
they cover intermediary functions. Functions with respect to innovation spaces are also

addressed to varying extent.



Table 3. Competence Centres, their research governance and intermediary innovation functions

BL-NCE SHOK
CRI Centres for . Strategic
VINN Business led
. Research Centres for
Centre: Excellence Networks of .
based Science
Centres : Centers of
Innovation Technology and
Excellence A
Innovation
Country: Sweden Norway Canada Finland
‘Knowledge spaces’
1. Research agenda for sector or cluster v
2. Delegated authority to allocate substantial amounts of v
research funding
3. Annual budget scale + ++ ++ +++
4. Scope of topics Thematic Thematic Cluster Cluster
‘Consensus spaces’
1. Organisational form Hosted Hosted Independent Independent
2. Industry role + ++ +++ +++
3. Foresight and diagnostics v v
4. Scanning and information processing v v
5. Knowleldge.processing and combination/ v v v v
recombination
6. Gatekeeping and brokering v v
‘Innovation spaces’
1. Testing and validation v v
2. Accreditation
3. Validation and regulation v v
4.  Protecting the results ** v v v
5. Commercialisation b v* v* v*
6.  Evaluation of outcomes v v v v
Code Chart: v (indicates existence of feature), + (indicates relative strength of feature, from + ‘existing’ to +++ ‘very

strong/high’); indications here not meant to reflect an assessment of quality or performance but to convey how
strongly observations relate to model of Triple Helix organisations.

Notes: * By participating companies as governed by the centre / network agreement.
** Encouraged by funding organisation.

4.2. How the competence centres succeed asa THO

Our findings on the success of these centres and the enablers of success suggest that all four
cases have aspects and features that can be associated with the THO. It is evident that the
emergence of such organisations can be an incremental, developmental process a more radical
departure from university and research centre-hosted units. The Swedish, Norwegian and
Canadian cases offer a perspective on a more incremental approach, with the Swedish centres
more closely associated with the university as a host organisation than the Norwegian centres,

and the Canadian networks having taken the next step of becoming an independent structure.



The Canadian example is strong at building networks and implementing an industry-led
agenda while the other two Norwegian and Swedish cases may be taken as illustrations of
collaborative research centres that can evolve into hybrid organisations as part of the fabric of

the post-modern university that Rip (2011) outlined.

The Finnish SHOK centres can be seen as a more radical departure from university and
research centre-hosted units, characterised by integrating Triple Helix actors and networks at
a larger scale, making a strong and sustained effort to involve the indisstiyside, and

occupying roles across all three Triple Helix spaces.

Below, by focusing on each organisation, we discuss how the competence centres deliver the
Triple Helix roles drawing on our elite interviewgé@assessments and evaluation reports. We
distinguish between centres that have developed incrementally and an organisation that from

its inception has included a widange of features of an ‘ideal-type’ THO.

4.2.1. Becoming a THO incrementally

Our evidence suggests that the Swedish VINN Excellence Centres have proven to be
successful academic-led research environments achieving a high degree of industry impact
(for validity see the recent evaluation by Reeve & Anderson, 2009). It was evident that
despite the relatively small size, they have reached critical mass in specific, well-defined
areas. Many of them have built on solid university-industry networks of competence centres
that were established in the 1990’s (Arnold et al., 2004; Knee & Meyer, 2007). An interim
evaluation of the VINN Excellence Centres (Reese & Anderson, 2009) was favourable,
highlighting successes in ‘creating effective partnerships between universities and industry’

(p. 10). The follow-up study (Stern et al, 2013) explored specifically the long-term industrial
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impact of Swedish Competence Centres and identified a wide range of direct and indirect

impacts as well as spill-over effects.

The Triple Helix framework has been used in the Swedish research policy discourse; a
Swedish-language report on the Triple Helix (Etzkowitz, 2005) had considerable influence.
The Swedish VINN Excellence programme has explicitly embraced the concé&piptd

Helix’ (Asheim, 2012) and a complementary programma/innvaxt’ to promote sustainable
regional growth, also incorporates the notion (Ranga & Etzkowitz, 2013). Communicating the
meaning of the ‘Triple Helix” has been subject of a separate set of interventions which

referred to the knowledge, consensus and innovation spaces in Etzkowitz’ (2005) framework

(Gennerud et al., 2009).

The interim evaluation of the VINN Excellence Centres (Reese & Anderson, 2009) that
detailed 22 recommendations across 9 areas further validated our findings from our
interviews. The recommendations were rather specific and technical in nature but suggested
that certain centres should embrace the opportunity to improve their governance and
management structures and processes. With respect to Triple Helix innovation spaces, the
evaluators asked policy stakeholdersprovide significant input to the process of resolving

centre IPR [Intellectual Property Rights] issu@scommendation 18), which would give

centres and their stakeholders more confidence to engage in activities related to knowledge
and innovation spaces. Policy stakeholders were also encouraged to create and implement
ways of sharing best practice and to find mechanisms to include SMEs among their industry
partners (recommendation. 19), as well as to develop further entrepreneurial skill sets
(recommendation. 20), whichas per our evidencewould indeed ghance centres’

performance in all the three types of spaces, particularly supporting to deliver user-driven

industry/cluster impacts.
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Our interviews suggest that the larger Norwegian CRIs have a remit that focuses explicitly on
industrial, or firm-based, users. In addition to our interviews we have also considered the
midway evaluation report (RCN, 2010). In our interviews, CRIs were seen very much as an
overall success. Their industry impact was highlighted in particular. This outcome of the
initial stage has led to the extension of funding for all centres (Kavlie, personal
communication, 2011). The latent tension between some host institutions and the centre as a
unit was viewed a key area for improvement that came up in interviews and was also
subsequently confirmed in the evaluation. The host institutions are still keen to embrace the
centre as their own activity rathgéan viewing it as the ‘neutral consensus space’ that

Etzkowitz (2008) posits. On several occasions, the CRI centres were identified by the elite
expertsas ‘projects’ at their host institutions rather than as the ‘independently operatingnits’

in the eyes of the evaluators. At the individual centre level, stakeholders tended to omit the
centre as their affiliation due to ‘host institution demands’ (RCN, 2010). Our interviewees and

the evaluation reports recommended the need to establish clearly defined procedures and
management groups to ensure the participation of both scientists and user partners in
monitoring and planning of projects and project portfolios. This may point to the constant
challenge of harmonising the interests and needs of user-driven basic research and those of
mainstream higher education. One of the répértecommendations highlighted the need for
centres to adopt a differing governance system, which would enable centres to select their
Board chairperson from amongst the user partners (RCN, 2010), which would improve

centre’s ability to deliver user-driven industry/cluster impacts.

As per our analysis of elite interviews and evaluation reports, it was evident that the Canadian
Business-Led NCEs were designed to have even more industey)(involvement than the
Norwegian CRIs insofar as the BL-NCE is private sector led, with a manager typically not
coming from academe, the consortia representing predominantly the private sector, and the

research agenda of the BL-NCEs being shaped and underwritten financially to very large
12



extent by the private sector (see also Grant et al., 2014). The BL-NCEs have built upon and
extenakda successful programme of collaborative research centres, namely the Networks of
Centres of Excellence (NCE) programme launched in 1989, involving some 1,800
organisations in 24 centres (Knee & Meyer, 2007). This organisational form has addressed
various stages of the innovation life cycle, most recently commercialisation of activities and
accommodating the national level policy requirements to engage in and with SMEs
concerning knowledge transfer and innovation activities (Government of Canada, 2009;

2011).

Our interviews suggest that the comparison between the Canadian case and the other two
centres discussed previously offers the opportunity to explore howothgetence centre’

concept has evolved over time, and to identify what distinguishes user-firm or industry-driven
organisations from more research focused organisations. Unlike academic-led NCEs, BL-
NCEs are defined as not-for-profit consortia representing the private sector, with a director as
network leader and connector rather than a university professor or clinician as a principal
investigator. The research agenda is solely private sector-driven and orientated rather than
‘university strategically determined’ (for validity, please see Zulkifli, 2009). This is

reinforced by private-sector participants committing to cav&ast 50% of direct research

and 25% of admistrative costs. An interesting distinction of the BL-NCEs from the initial
programme (and most of the other initiatives discussed in this paper) is that their funding is
not renewable (ibid.). Another interesting aspect is how and where the work is located in a
hybrid organisation, perhaps highlighting the nature of this effort being more a project than an

organisationvith a ‘sense of place’.!° The latest evaluation &L-NCE (Performance

10 While the BLNCE’s have a clear focus and an industry-driven mission and research agenda, their nature as
hybrid organization also raises questions about a ‘sense of place’. As one respondent put it (Interview participant
C1: professor of engineering‘h]aving worked on a national project of strategic importance on renewable
energy, | am still confused as to who owns the idea. Is it me? Mgrsity? The Canadian government? All |
know is the work is good; working with similar interested and liked®d colleagues is fantasfic.]”. Perhaps

13



Management Network, 2012) has found the programme is showing early success pointing to
“project portfolios that addresghe needs of network members” (p. v), characterising them as
efficiently managed (p. vi). It is also reported that the networks exceed their matching funds
requirement and a substantial number of highly qualified personnel have participated in the
networks’ training programmes. The intellectual property arrangements are seen to “facilitate

the development of multisectoral, multidisciplinary R&D teams or prdjddif.). It has also
been highlighted theead to establish “a better linkage between the network and program

level outcomes”, which would facilitate the delivery of cluster level impacts.

4.2.2. An ‘ideal type’ of THO from inception

Unlike Swedish VINN Excellence Centres, the Finnish SHOKs have not explicitly embedded
the notion and philosophy of ‘Triple Helix” in their functioning and practices. Nevertheless,

our findings suggest that the Finnish SHOK centres resemble the closest organisational form
of an‘ideal type’ of THO discussed earlier. SHOKs were launched in 2009, later than the

other Northern European centres. Their conceptualisation was influenced by discussions about
the Joint Technology Initiatives that were planned under the EU FP7 programme. As was
identified in the elite expert interviews, SHOKSs can be viewetnesv type of public-private
partnerships actively involved in all three Triple Helix spaces, delivering research and its use.
Both Tekes, as government funding body, and private companies have played an important

role in the formation and funding of the SHOK initiative (Lahteenmaki-Smith et al., 2013).

Unlike the other centres we surveyed, they are organisations in their own right, alongside
universities, industry and government. The status of the SHOK centres as limited liability
companies has some clear benefits and limitations. As confirmed by our elite expert

interviews, the governing structure, responsibilities and principles are clear and enforceable

this is a characteristic of an organizational entity with a fixed 4-yeartdike timore a project than a location or
place one can associate with.
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by company and commercial law stattiteHowever, due to this legal form, contractual
issues have reportedly emerged, for example, about intellectual property (IP) rights.
According to our interviewees, this one area pdgued’ the incorporation and start-up

phase of the centres (see also Gustafsson & Jarvenpaa, 2018).

Nevertheless, our interviews with managers suggested that the benefits of its legal form
outweigh challenges, particularly in the light of the measures taken to minirigsies. One
of such mechanisms that has also ensured the delivery of cluster wise impacts was the
collaborative designing of centres’ strategic direction and research agenda by their partners —
comprising large and small businesses, research organisations and policy makers:

“The shareholders, who are companies, universities and government, are creating

FIMECC's research strategy. The shareholders decide what kind of programmes we

have in Finland and what kind of programmes not” (44)
They have set up a complex structure including a board of directors, a company steering
group, an R&D council, as well as strategic steering groups to develop and agree on a

strategic research agenda. Many of these boards and groups have rotating memberships to

ensure broader engagement.

It was evident that this approach has created a platform for exchange, even a cluster-level
consensus space in the Triple Helix sense. Their size and strong funding base reflect their
remit of industrial renewal at cluster level. This includes the allocation of substantial amounts
of programme rather than project funds. To illustrate, a single SHOK has launched 6

programmes that amount to EUR 185 million over a 5-year period (Kuusisto & Meyer, 2010).

11 For instance, as one interviewee puts fitj he fact that SHOKs are organised as limited companies facilitates
business executives’ commitment to and involvement in their activities. For instance, when they come to SHOK
board meetings, they know instantly what the key tasks of the boartiteey are used to this type of work and
process in their business context, so the process outline and the typesofdde addressed are very clear for
them right from the start. We can then fully and effectively focus on thertant substance issues. At the same
time, if we speak of a university-led organisation that has its own walysgzerational practices, the situation is
quite different. Business managers are often less motivated and committezl; ds not have a clear idea of
the objectives and how the process works. So, in this way, SHO&dimited companies offering an ideal
framework and process for business leaders to commit to the work. It rather brings these two worlds together”
(Interview participant 5: senior manager).
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The scale of the centres, combined with the heterogeneity of their partners, justifies the need
to have an elaborated governance and management structures than in most of the other centres
we studied. Bringing a large network of small players for the collaboration was a striking
contrast between SHOKSs and other centres, which in managers’ and elite interviewers’
opinion has enabled them to translate small players’ radical thinking and innovation into
cluster wide impacts

“We have 34 shareholders but we have connections to 160 companies which operate

in our programmes and out of these 160, half are SMEs and we have been quite

successful in linking SMEs with other players.....Two weeks ago I took one of the

Finnish SMEs to Germany and it’s rather classical that RTOs are likely to work with

universities, large companies and other RTOs, but we tend also to work with other

SMEs.” (4 4)
SHOKS consensus space support small players to effectively interact with other actors of an
industry cluster by overcoming communication and resource difficulties that often inhibits
potential collaboration:
“The first once is that since we, FIMECC, are owned by big companies and universities and
research institutions, they are our shareholders, they all know that a lot of new innovation, a
lot of radical thinking, comes from smaller companies which are not established, which don’t
have rigid businesses and the bigger companies and big universities, they want to cooperate
with SMESs, so this is a very innovation-oriented reason. Al the shareholders, they know that
it is not easy to communicate with SMEs, they many times do not have too much resources, or
people who are interested in research or who are research-trained who can talk with the
university researchers, but these are practical problems. In principle, many people think that
there is a lot of innovation potential in SMEs” (A4)
Since the launch of the SHOK centres, a number of assessments and evaluations programme
have examined their work. An early, survey-based assessment of four of the six centres by the
Finnish Federation of Industries (Annala & Yla-Jaaski, 2011) confirms what emerged from
our elite expert interviews: that SHOK programmes are ‘successfully industry-driven’ and
‘genuine collaboration’ occurs. According to the report, the centres have provided a ‘brand

new type of information exchange’, resulting in additionalities, such as the formation of

consortia and collaborations with new partners. The report states that this “would have hardly
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been possible without the SHOK concept” and that “SHOKSs have provided the necessary

framework” (Annala & Yla-Jaaski, 2011: 4).

The interviews with managers illustrated that the adoption of unique interaction practices has
enabled SHOKSs to establish genuine and industry driven collaborations. They believe that,
institutional level collaboration is driven by ‘people’ who are actively engaged in
project/interaction activities. Hence, they support interactions between ‘people’ from different
institutions, through faces-face meetings, workshops, and seminars, spending time with
them to understand their objectives, goals, and needs, reaching a shared understanding with
partners, designing strategies and road maps for partners as to how to interact with ‘people’
from different institutions, helping to develop trust, and providing a trusted platform for
collaboration:

“I believe face-to-face meetings is most important. You cannot build cooperation by

building reports so what we do is organising meetings, workshops, seminars; places

where they can meet and shape their views. That is what | believe is the most

beneficial way of leading cooperation.” (A1)

“I think there is not an easy way. You just must spend time with the partners, with the

person behind some organisational structure. [ don’t believe that organisations do

things, | believe that people do things. It means spending time with people and

through that we can achieve our objectives/...] It’s how you interact with people

from heterogeneous backgrounds, how you appreciate the partners and how you do

new things with new partners and it takes unfortunately time but I don’t see any

other mechanism to carry out this with people.” (44)
However, a more recent, influential evaluation has taken a decidedly more sceptical view
(Lahteenmaki-Smith et al., 2013). While the evaluation reports a comparatively positive view
of companies and their representatives towards SHOKSs and characterises them as ‘industry-
driven’, it also observes that SHOKs had¥euggled to convince the academic community of
the valueof participation of the concept as a whole” (p. 13). The evaluators criticise that the
centres’ agendas tended to be based “more on compromise than on a shared commitment to

achieving excellence” (ibid.). Another important observation from a Triple Helix perspective

concernstakeholder involvement. Here, the report suggests that “public sector decision-
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makers and consumer groupsshould be better integrated into many of the SHOK’s
activities” (p. 16). Our interviews with centre managers revealed that they have taken several
measures to address this criticism and the centres are now more inclined to achieving goal
congruence between members coming from different spheres, which drives shared
commitment to achieving excellence:

“The shareholders, who are companies, universities and government, are creating

FIMECC's research strategy. The shareholders decide what kind of programmes we

have in Finland and what kind of programmes not. We take such criticisms seriously

and try to develop programmes that would help everybody to generate value.

Throughout the programme from inception until completion we evaluate the

objectives and needs of partners and take necessary actions to incorporate their

needs to reach a win-win situatioM4)
Nevertheless, the managers have acknowledged that reaching shared understanding and goals
between a wide array of actors with diverse needs is not always easy. Collaboration is
difficult when partners have unmanageable levels of diverse interests, goals and motivations.
In managersexperience, one way of overcoming this is through shaping the interests of
actors within an innovation ecosystem in pursuit to increase the chances of reaching a shared
understanding and mutuality between the participating actors which is important for
successful collaboration. They, in collaboration with their existing members, shape the
ecosystem, by way of influencing EU policy direction, EU work programmes, and
participating in European Technology Platforms and structures associated with Puble Privat
Partnerships:

“Finland has been active in some Public-private partnerships and | participated in

‘healthy diet for a healthy life’ for a couple of years when they built their activities

and did their joint actions. This PPI also do their research agendas and we

participating in that work because we wanted to have those things that were

important for Finland also involved in European agenda.” (A 1)

“I'm personally a member of the EFRA partnership board for the Factories for the Future

Researclorganisation...this is the method, how we discuss in general PPP initiatives and

technology areas.” (44)

Also, unlike the other centres that we have studied that tend to have a more focused

innovation engagements, SHOKSs are reported to support innovation across Technology
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Readiness Levels (TRL), ranging from TRL1 to 7 and aiming to expand ujf Tth$ wider
engagement enables them to incorporate the goals of a broad range of members, who are
generally at different stages of the innovation process. It was also evident that the-centres
instead of technology push approachttempt to engage in user-led co-creation, which
involves close interactions between a wide arrays of actors of an ecosystem or a service
network— by taking user perspectivéhroughout the innovation process from concept to
market (McColl-Kennedy et al. 2012). These innovation approaches facilitate their role as
THOs, considering the variety of activities and diversity of partners:

“But of course as a limited company, FIMECC tries to be a manager, a coordinator,

some kind of network administrator. So our role is somehow divided in to two; what
we do as a mindset as an open innovation-boosting company and what we practice
as a management side to boost this innovation. We would like to call ourselves a co-
creation organisation, because we try to lever the life of customers, future
consumers, the future needs of the world and try to develop things and services and
innovations for the future needs for the future world, not only to develop technology
as such and then push it to the market.” (44)

The managers have also revealed that the move towards cross-industry collaboration, set with
the remit to increase opportunities for greater value creation, allows them to fulfil the needs of
a wide array of partners minimising the compromising of their goals. Cross-disciplinary
engagement in turn signifies all three spaces of SHOKs

“There are some groups within for example one industry area where there has been

strong cooperation for a long time but | think the most important part of our work is
building cross-industry cooperation between the companies who are not typically
working with each other, for example technology and service companies. | believe
they bring benefit from both of them, but in many cases they are working separately
and what we are trying to do is like linking them. Also the cooperation between
industry and academia is very important; build trust and build understanding and
talk to each other and work together for solutions to problems. The most challenging
things are cross-industry and also multi-discipline research because those parties
have not used to work with each other and we are helping them to do that.” (A1)

12TRL 1- Concept proposed with scientific validation; TRL 2- Applicato validity of concept validated or
demonstrated: TRL 3 - Experimental proof of concept completed: TRLP4oduction validated in lab

environment: TRL 5 - Basic capability demonstrated: TRL 6 - Procefssisgd for production rate on production
equipment: TRL 7 - Capability and rate confirmed: TRL 8 - Full produgtimeess qualified for full range of
parts: TRL 9- Full production process qualified for full range of pardsfalhmetrics achieved

12TRL 1- Concept proposed with scientific validation; TRL 2- Applicatowl validity of concept validated or
demonstrated: TRL 3 - Experimental proof of concept completed: TRLP4oduction validated in lab

environment: TRL 5 - Basic capability demonstrated: TRL 6 - Processisgd for production rate on production
equipment: TRL 7 - Capability and rate confirmed: TRL 8 - Full produgtimtess qualified for full range of
parts: TRL 9- Full production process qualified for full range of pardsfalhmetrics achieved (Mankirk995
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“People are resistant to breaking barriers of working with other research areas.

Hence, there is a need for coordination, which we fulfil’ (42)
As discussed, of all the centres that we have studied SHOKs seem to be closadtity
type of THO, successfully engaging in all three spaces to deliver cluster wide impacts. Their
success could be attributed to the formation as an independent entity, having a governance
structure that allows partners to decide the strategic direction, actively engaging in bridging a
large network of divers cluster actors, supporting close interactions between ‘people’ within
institutions, having a more long-term and broader focus involving in programmes rather than
projects, engaging in diverse range of innovation from concept to market with more user-led

co-creation approach with cross-disciplinary focus and influencing the ecosystem.

5 Discussion and Conclusions

5.1 Competence Centresand their approach towardsthe Triple Helix

In this paper we have explored the extent to which competence centres in four countries
resemble organisational forms or configurations that merit description as a THO. Historically,
‘hybrid organisations’ have been anchored in one of the Triple Helix spheres and addressed

some of the functions that can be associated with the Triple Helix spaces. There have so far
been very few centres that transcend knowledge, consensus and innovation spaces. While the
Norwegian and Swedish centres can be viewed as ‘extensions’ of the ‘post-modern

university’ (Rip, 2011), the Canadian model seems to be on its way to becaadisginct

THO. The recent evaluation certainly points to early successes. The Finnish SHOK centre
appear to be a research and innovation environmenidin@t closest to the ‘ideal type’ that

we outlined earlier on the basis of research by Etzkowitz and colleagues.

The defining characteristic of the SHOK centres is that they attempt to integrate all Triple

Helix spaces and related functions into a formalised structure that covers an entire cluster or
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industry. In that sense, the SHOKSs can be considered a structural innovation (Howells and
Edler, 2011). They represent both a new organisational form and a new configurative
arrangement. A distinguishing feature of SHOKSs isrtfaelegated) authority to develop and
approve large-scale technology programmes. Generous funding arrangements mean that the
strategic research agendas, which are defined by all relevant stakeholders for an entire cluster
or industry, could actually be implemented. This way consensus spaces can potentially be
transformed from ‘talking shops’ to potentiallypowerful ‘decision spaces’ that actually

influence the way in which a cluster or industry develops. With strong industry-driven efforts,
however, the new organisations must be wary of the push from some commercial partners for
‘immediacy of solutions’ rather than fulfilling their own vision and striving towards bridging

the gap between theory and practice and the development of new types of knowledge (Van de
Ven & Johnson, 2006). The centres define a strategic research agenda that strikes a balance
between basic and applied research by supporting partner engagement in innovation across a
wide range of TRL levels, including cross-industry programmes. The practices successfully
adopted by SHOKSs in response to the evaluation that has been critical about the relative
dominance of established industry players in driving research agendas, highlight how an
organisation could move frofvison s t0 Pasteur’s quadrant, securing both business and

academic buy-in and an opportunity to deliver both user-driven and breakthrough innovation.

Governments will need to ensure that specific checks and balances are put into place to ensure
these hybrids are ambidextrous in responding effectively to the needs of both stake- and
shareholders. They will also need to ensure accessibility of these new dynamic organisations

by those who are currently not geared up or feel able to take advantage of what they offer.
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5.2 Towardsan ‘ideal typical’ THO

This section aims toedcribe what shape an ‘ideal typical’ THO takes. The key challenge in
creating viable and effective tri-lateral networks is the need to attract representatives from all
the strands of the Triple Helix who have the credibility and decision-making power to
instigate and expedite action (Etzkowitz, 2008). Organisations combining a range of services
are likely to be of greater benefit to members than a plethora of organisations that take on
separate tasks (e.g., Goktepe, 2008; Meyer et al., 2007). The more functions an organisation
combines across the three Helix spaces, the more attractive it would be to its members.
Arguably, an ideal type organisation would then encompass all the functions that were

outlined.

The discussion of consensus spaces in the previous section has illustrated the need for
creating a neutral ground for exchange between the various parties to take place. This
requirement is best met by an independent organisation, a legal entity in its own right that can
balance out the interests of all stakeholders. Such an organisation can be envisaged to exist in
a different organisational context than the partners in academe, industry and government,
allowing it to act as a truly linking structure located at the centre of tri-lateral networks.
Managingabetter linkage between cluster wide partners, who collaboratively set the agenda

of the neutral space, ensures the delivery of cluster wide impacts minimising common

compromising associated with collaboration with diverse partners.

The discussion surrounding knowledge spaces has highlighted how important reaching critical
mass is, and that interest in a network is related to the power it has to shape and influence
developments. Organisations and networks with powers to attract or grant substantial funding
will exert a pull on other actorswhich is arguably very much in line with the Matthew effect
(van Looy et al, 2003). In some countries, learned societies or research institutes have taken

on ‘sovereign’ functions and roles in administering government R&D programmes,
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supporting applicants in preparing their proposals and informing the decision-making process
of the respective ministry or agency (e.g. thesdted ‘Projekttrager’ in Germany; see e.g.,

Edler & Kuhlmann, 2008). In others, ministries delegate responsibilities, including resource
allocation, to agencies (e.g. Braun, 2008; Pelkonen et al., 2008). It may be possible to take
this process of delegation a stage further. A hybrid organisation could take on this role and
introduce a user perspectit&lf such an organisation is conceptualised as an independent
entity, conflict of interest issues (which exist at times in current collaborative research

centres) can also be minimised.

All'in all, we can highlight what makes it possible to become an ideal type THO:

set up with a high level of autonomy, e.g., as a legal and independent entity,
® integrate a large, possibly cluster-level or technology-focused network,
e adopt interaction practices to support collaboration between heterogeneous actors,

e actas a neutral place, the strategic direction of which is collaboratively set by partners
representing diverse cluster actors,

e engage in consensus building by defining a research and innovation agenda for its
area,

e involve in influencing the ecosystem in pursuit of developing an environment
conducive for cluster performance,

e drive change and collaboration by defining and implementing large-scale research

programmes,

e act asahub for intermediary and innovation activities, covering most if not all of

them.

13 A model for this emergent publisrivate partnership may be the European Commission’s Joint Technology

Initiatives, which are a major new element of the EU's 7th Research Framewgrarfree. They provide a

way of creating new partnerships between publicly- and privatelgefd organisations involved in research,

focusing on areas where research and technological development can contitutpéan competitiveness

and quality of life. The Commission expects this new model of pploli@te partnership to stimulate additional

European research investment, build critical mass by uniting currergipdrsted efforts, and ensure effective

and efficient programme managemgritp://europa.eu/rapid/pressReleasesAction.do?reference=MEMO/{7/191
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It goes without saying that what we present as antygj@eal THO needs to stand the test of
time. It is very much a new and different form of facilitating institutionally, or rather

organisationally, interaction across the three different spheres.
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Appendix One. Overview of THOs

Centres

e  EUR 40-60 million annually are invested in research, within each
centre

e 40% of research to be co-funded by industry
e 6 new public-private partnerships set up as non-profit limited
company will be responsible for the centre’s operations

Country | Initiative Funding/Duration Brief description / ‘Official mission’
Sweden | VINN Excellence | ¢  EUR 20m p.a. for entire programme e  Objectives: to create new internationally competitive concentrations of highly qualified experts with the
Centres e total funding of EUR 650m over up to 10 years, incl. EUR 300m task of conducting research that is problem-oriented and multi-disciplinary and generating knowledge
investment from industry and others and technology that will lead to new products, processes and services.
e maximum amount of funding per project: EUR800K, a third of e AVINN Excellence Centre seen as a strong research environment positioned in strong innovative
which to be financed by partners, typically 5-10 members per surroundings, typically academic led with industry involvement.
consortium. e  Participants: universities, companies, public actors, research institutes, and other research-performing
e 20 centres supported by VINNOVA and 4 by other funding organisations.
agencies, o Activities covered with this programme: basic research, applied research.
o  First centres launched in 2006, to run 5-10 years e Ideas outside the core actions of the participating actors can also be utilised and further developed,
e.g. by the set-up and development of new high-tech and research-based companies.
Norway | CRI-Centresfor | ¢  EUR 17.5m p.a. in public funding; total investment over entire 8 e  Objectives: (1) encourage enterprises to innovate by placing stronger emphasis on long-term
Research based year period: Euro 300m. research; (2) facilitate active alliances between innovative enterprises and prominent research
Innovation e maximum amount of funding per project: 50%, at least 25% of groups; (3) promote the development of industrially-oriented research groups that are on the cutting
the funding is to come from the business partners edge of international research and are part of strong international networks; (4) stimulate researcher
e Programme duration: October 2006 - December 2014, subject to training in fields of importance to the business community, and the transfer of research-based
a successful mid-term evaluation after 3.5 years knowledge and technology;
o Activities: basic research, applied research, training and technology transfer
Canada | Business-led e 4 BL-NCE centres set up e Objective: BL-NCEs will foster a competitive and dynamic business environment to encourage S&T
Networks of (compared to 39 Networks of Centres of Excellence ) investments and create an ‘Entrepreneurial Advantage’: “The private sector will identify and lead new
Centres of e  Funding: around EUR 35million; research networks that address their priorities under the Networks of Centres of Excellence Program.”
Excellence EUR 6.8-9.8 million per centre for 2009-13 e  Goals: (1) fund large-scale collaborative networks to perform research and commercialization; (2)
Program (BL- (EUR 1.7-2.5 million per year) enhance private sector innovation; (3) deliver economic, health, social and environmental benefits.
NCE) e Centre duration: 4 year, funding not renewable
Finland | SHOK - Strategic | e  Programme level funding: EUR 300m p.a., .

Objectives: industrial renewal and radical breakthrough innovations

SHOKSs seen as a permanent co-operation and interaction forum: Centres develop and apply new
methods for cooperation, co-creation and interaction

The centre will consist of the coordinating function jointly owned by the parties, and a virtual research
organisation. Shareholders prepare a strategic research agenda for the centre. Large research
programmes created for achieving world class expertise, which is also open to parties that are not
shareholders

Activities: basic research, applied research, training and technology transfer

Source: Kavlie (2010), Kavlie et al. (2010), Kuusisto & Meyer (2011), Lundberg (2010), Tekes (2011), Zulkifli (2009), Government of Canada (2009, 2011), European Commission (2006)




