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University—industry collaboration has been acknowledged as a vital source of innovation.
However, despite its rather long history, a number of barriers to such collaboration
remain, and the ways to overcome them have remained unknown. The research field
particularly calls for a thorough exploration of the ways to connect the key stakeholders
of the Triple Helix (university, industry, government), including the involvement of a
fourth stakeholder, the collaboration' intermediary. The university—industry collaboration
is a complex collective action, which reflects in the heterogeneous nature of its key
stakeholders' goals, knowledge bases, perceptions, culture, and power. Furthermore, this
collective action happens across different levels of analysis: from the intra-organisational,
through the organisational towards the inter-organisational level and the ‘impact agenda’
calls it to have an influence on the society level. Given the complexity of stakeholders
collective actions, the research field has been lacking cross-level links between the related
theoretical streams. This doctoral dissertation assists in finding ways to facilitate
university—industry collaboration by studying each of the focal stakeholders’ perspectives
at the various levels of analysis and contributes to the development of a multi-level
stakeholder-based lens. Aiming at a multi-level approach to the diverse stakeholders, the
dissertation studies distinct literature streams, which include the stakeholder theory; the
entrepreneurial university concept; the knowledge-based and relational views of the firm;
the open innovation concept and human capital; innovation intermediation; and the
Triple, Quadruple and Quintuple Helixes. Combining a systematic literature review with
a survey and multiple case study, this dissertation proposes multiple ways to facilitate
university—industry collaboration for each stakeholder across levels of analysis and
develops a holistic, multi-level, multi-stakeholder framework, which bridges multiple
theoretical streams. In addition to developing the research field, this dissertation provides
implications on facilitating university—industry collaboration for university employees,
industry representatives and policy makers.

Keywords: university—industry collaboration, stakeholder, multi-level, Triple Helix,
innovation, open innovation, human capital, knowledge transfer, intermediary
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1 Introduction

This chapter introduces the topic of this dissertation, its research goals and research
questions and outlines the key concepts used in this work.

1.1 Research background

Throughout the emergence of the knowledge-based economy, interest in university—
industry knowledge transfer providing one of the core contributions to innovation and
economic development has been growing steadily (Lee, 1996; Saad and Zawdie, 2011).
Drawing upon Waddock’s (1991, p. 481) definition of ‘social partnership’, Ha and Kwon
(2016, p. 2) outline university—industry collaboration (UIC) as ‘a method of social
cooperation, or a voluntary effort made by industrial entities and educational and
research institutions to solve problems or issues of common interest cooperatively’. UIC
may take very diverse forms (Perkmann and Walsh, 2007; Alexander and Martin, 2013)
in such domains as education (e.g. joint curriculum design and delivery), research (e.g.
collaborative R&D) and valorisation (e.g. cooperation for commercialising university
research results) (Galan-Muros and Plewa, 2016). This dissertation approaches UIC in
the broad sense of voluntary cooperation between industrial/business entities and
universities for the common good and with a strong emphasis on innovation as an
immediate or long-term outcome of that cooperation.

UIC as a phenomenon has a rather long history. Among the first documented cases, MIT’s
Research Laboratory of Applied Chemistry entered into a paid research contract as early
as 1927 (Kenney, 1987). Despite this rather long history, a number of problems in UIC
remain unsolved. The research field particularly calls for exploring ways to facilitate UIC
and connect actors with often conflicting goals, such as profit for companies and scientific
discoveries for universities (Parker, 1992; Siegel et al., 2003; Galan-Muros and Plewa,
2016). Any attempt to bridge gaps between the diverse types of stakeholders for the
purpose of their successful collaborative innovation requires diving into the context of
the environment and analysing the attributes of each of the stakeholders (goals,
knowledge bases, capabilities and competences, perceptions, culture, power and position)
—across different levels of analysis (Corsaro, Cantu and Tunisini, 2012; Gattringer et al.,
2014; Bogers et al., 2017). This dissertation aims to shed light on ways to facilitate UIC
through exploring the aforementioned attributes of heterogeneous types of UIC
stakeholders across multiple levels of analysis.

1.2 Research gap

This subchapter outlines the research gap addressed by this dissertation along the
perspectives of the key stakeholders in UIC, namely the three core actors of the Triple
Helix (university, industry, government) (Etzkowitz and Leydesdorff, 2000) and
innovation intermediaries, which technically represent one of the Triple Helix actors
(Howells, 2006; Wright et al., 2008).
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Studying university—industry collaboration is largely (but not solely) devoted to
developing the ways of global economic and innovation growth achieved through such
collaboration (Perkmann and Walsh, 2007; Galan-Muros and Plewa, 2016). It may also
be purely education-focused (Galan-Muros and Plewa, 2016) or devoted to solving big
social problems (Waddock, 1991), which may also not be mutually exclusive with the
innovation growth goal. Both the university—industry collaboration and collaborative
innovation as phenomena and as constructs are complex in nature as they require the
involvement of multiple stakeholders. This, in practical terms, makes them collective
actions — a ‘series of ongoings between collective parts (e.g. individuals)... which enable
collective phenomena to emerge’ (Morgeson & Hofmann 1999, p. 252), which are
labelled by scholars as collective constructs (Morgeson and Hofmann, 1999; Gupta,
Tesluk and Taylor, 2007).

One of the greatest scientific problems in studying such collective actions is the need to
approach them from multiple levels of analysis — intra-organisational, organisational,
inter-organisational, extra-organisational and industrial/regional/social (Bogers et al.,
2017) — while the current research landscape lacks a holistic, multi-level theoretical lens
and the cross-level linkages between the theories (Gupta, Tesluk and Taylor, 2007;
Bogers et al., 2017). When applying a stakeholder approach towards university—industry
collaboration, the complexity is reflected by the multiple combinations of cross-level
collaborations occurring between multiple stakeholders. Furthermore, when introducing
the government as the third actor of the Triple Helix concept (Etzkowitz and Leydesdorff,
2000), the policy level needs to be added when aiming to construct a multi-level
stakeholder lens for studying UIC (Munari, Roberts and Sobrero, 2002).

The great variety of the existing scientific works that study UIC allows a certain level of
understanding of each of the key stakeholders in isolation (either university, industry or
government) and at a particular analysis level — from the individual (intra-organisational)
to policy levels (Perkmann et al., 2013). However, from the variety of combinations of
stakeholders and levels of their collective actions, a number of gaps in the research still
exists in relation to each of the stakeholders individually and at the various levels of
analysis, hence confirming the multi-level nature of the UIC phenomenon (Perkmann et
al., 2013). Furthermore, the research field of UIC, similar to general organisational
studies or the innovation research landscape, requires developing the cross-level linkages
between the theories currently framing our understanding of each of the UIC stakeholders
at each of the analysis levels (Gupta, Tesluk and Taylor, 2007; Perkmann et al., 2013;
Bogers et al., 2017). The following discussion outlines the five gaps in research related
to each of the UIC stakeholders at the various levels of analysis and leads to scoping the
focal research gap addressed by this dissertation — a lack of a multi-level stakeholder-
based theoretical lens to assist in finding ways to facilitate university—industry
collaboration.

First, if taking university as a stand-alone stakeholder in UIC context, a large body of the
existing scientific evidence shapes our understanding of the university perspective
towards UIC on the policy and organisational levels (Perkmann et al., 2013). This is due
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to the presence of such policy measures as the Bayh—Dole Act in the US, the follow-up
initiatives of university ownership rights for publicly funded research in Europe (Ejermo
and Toivanen, 2018) and ‘professor’s privilege’ in Sweden and Italy (Farnstrand
Damsgaard and Thursby, 2013; Lissoni et al., 2013). The increasingly pervasive
philosophy of the ‘entrepreneurial university’ (Mowery and Sampat, 2004; Martinelli,
Meyer and Tunzelmann, 2007; Perkmann et al., 2013) adds a concept to the
organisational-level research on university—industry collaboration. However, debates on
the policy measures towards university entrepreneurship remain. For instance, Ejermo
and Toivanen (2018) highlight that the US Bayh—Dole Act ‘involved a decentralization
of ownership [from governmental to university ownership], whereas later European
reforms implied centralization [from the individual researcher ownership/professor’s
privilege to university level] " and outline how particularly in Finland the reform caused
a negative impact on patenting — ‘opposite of what had originally motivated it’. Similarly,
the literature suggests that the bottom-up perspective towards studying university as a
stakeholder in the UIC context is less commonly applied and thus less understood
(Perkmann et al., 2013; Nyeko and Sing, 2015). This is why, at the intra-organisational
(individual) level, one of the key stakeholders in UIC — the university academic
(particularly, their personality, motives and challenges and the principal differences
between entrepreneurial academics and academic entrepreneurs) — remains unexplored
(Nyeko and Sing, 2015; Miller et al., 2016) and needs to be studied to assist in building
cross-level theoretical linkages (Perkmann et al., 2013). This outlines the research gap
around university as a stakeholder in UIC on its intra-organisational (individual) level.
Given the great diversity and context dependency of university-level organisational
policies (Friedman and Silberman, 2003; McNie, Parris and Sarewitz, 2016) and,
consequently, industry engagement practices (Perkmann and Walsh, 2007), the bottom-
up, intra-organisational approach to the university perspective in UIC is called to link the
phenomenon with its micro-foundations (Crossan and Apaydin, 2010).

Second, when studying UIC for innovation from a company perspective, one of the
theoretical approaches commonly applied by scholars is open innovation (introduced by
Henry Chesbrough in 2003). The open innovation concept or paradigm explains the
organisation’s usage of inflows and outflows of knowledge for value creation and in the
UIC context invites an analysis of the company-university relationships from the
perspective of external knowledge sources (Perkmann and Walsh, 2007), knowledge
exploitation (Bozeman and Boardman, 2014) and the commercialisation of the
university’s R&D (D’Este and Patel, 2007; Perkmann et al., 2013). Despite the significant
and multi-dimensional developments of innovation research on the organisational level
(Crossan and Apaydin, 2010), the open innovation literature still ‘neglects the human
side’ (Gassmann et al. 2010, p. 6; Hosseini et al. 2017). As for the UIC literature, analysis
of the organisational intellectual capital required for company-university innovation so
far mainly focuses on company social capital (Thune, 2007), leaving the required human
capital components unexplored (Bjerregaard, 2010). This outlines the research gap
around company as a UIC stakeholder on the organisational level.

Third, despite the constantly growing popularity of the ‘open innovation’ concept in
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studying knowledge exchange and related value capture strategies (Gassmann, Enkel and
Chesbrough, 2010; Bogers et al., 2017), a certain conceptual ambiguity around it exists,
which may become particularly notable when scholars attempt to apply it to the UIC
context on the inter-organisational level (Vrande and Man, 2011). That becomes
problematic due to the gap between organisational-level perceptions towards ‘open
innovation’ as a practice and as a concept within and between communities of academics
and practitioners (Dabrowska, Fiegenbaum and Kutvonen, 2013), which in turn hinders
further theory development (Trott and Hartmann, 2009; Vrande and Man, 2011). This
forms the research gap around both of the key UIC stakeholders (universities and
companies) on the organisational level.

Fourth, one of the known ways to facilitate UIC is to involve intermediaries in the
process (Howells, 2006), which from the organisational structure perspective represent
one of the Triple Helix actors (Howells, 2006; Wright et al., 2008). The phenomenon of
online marketplaces as intermediaries in the knowledge transfer process also continues to
emerge in the UIC arena; however, we still know very little about this phenomenon
generally (Dushnitsky and Klueter, 2017) and particularly in the UIC context
(Soendergaard, Bergenholtz and Juhl, 2015). Thus, although intermediaries by definition
are serving the inter-organisational link (Yusuf, 2008), there is still a need to explore the
role of the online intermediary as an organisation in UIC — that is, its value and types of
functions such organisation may fulfil in UIC. This outlines the research gap of
intermediary as a stakeholder in UIC on the organisational level.

Fifth, even when well-functioning forms of UIC and knowledge transfer are found (e.g.
university-intermediary-industry link is up and successfully running), due to the strategic
importance of UIC for global economic and innovation development, the assessment of
UIC performance and its impact on society becomes crucial for facilitating it as ‘what
gets measured gets managed’ (Drucker 1954, p. 70). This is why the government as a
third actor in the Triple Helix (Etzkowitz and Leydesdorff, 2000) and a policy maker
devote an increasing share of their attention towards evaluating UIC and its impact on
society (Witty, 2013; Kauppila et al., 2015; Rossi and Rosli, 2015). However, the
evaluation of UIC and the development of the relevant key performance indicators (KPIs)
is admittedly an extremely challenging task (Rossi and Rosli, 2015), also because of the
differences in the basic rationale between academia, business and government — as
heterogeneous stakeholders (Corsaro, Cantu and Tunisini, 2012; Gattringer et al., 2014).
Approaching the perceptions of these stakeholders at the inter-organisational level of
analysis (focusing on inter-organisational alliances (Bogers et al., 2017)) may help to (1)
find a mismatch in their perceptions towards UIC evaluation and relevant KPIs and as a
result (2) reveal the directions for bridging these perceptions (Kauppila et al., 2015).

Overall, the brief discussion above outlines five gaps in the UIC research, which together
limit our current understanding of university—industry collaboration in general and the
possible ways to facilitate it in particular. The following subchapter summarises the
corresponding goals and research questions of this dissertation.
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1.3 Research goals and questions

Following both the practical need to facilitate university—industry collaboration for the
development of the knowledge-based economy (Héraud and Lévy, 2005; Youtie and
Shapira, 2008) and a number of gaps identified in the literature (see the above
subchapter), Table 1 outlines the goals to be achieved and research questions answered
by this dissertation.



¢sdauonnoead

ssauisng Aq usdo paispisuod jou aJe
‘s1aydJeasal olwapeae AQ yans se paljiuapl
‘saniAloe  uoneaouul uado reUM SOSH
¢uoneaouul uado 1dope 10u op Aay) wied
Teyl asoy pue siardope uorreAouul uado aq
01 wiejd eyl saluedwod Joy Area uondope

"1daou09
uoleaouul uado ayy spJemol sennodadsiad

(T102
‘UBIN pue BpueIA ‘600Z ‘UueWlRH pue
10.41) juswdojanap Aloayr Jayuny sispuly
(Ansnpur) sssuonnoedd pue  (AjIsianiun)
SOIWBPeJR  JO  SAIIUNWWOD  Udamlaq
pue ulyum 1dsouod e se pue adnoeld
' se uoneaouur usdo, spremo) suondoorad

111 1aded | uoneaouul uado enioe) ssop MOH :¥OSY | olwepede pue ssauisng aJedwod 0] | [9A9|-Jeuonesiuebio usamiaq deb ayl
¢Saauned euasixa Jo sadAl Jaylo
yum Buneaoqge||oo o) pasinbal asoy) wody
J3JIp Asyr op Moy pue ‘SailISIaAIuN UM
uoneloge||od sjgeurelsns o) Ajjeauioads
paiinbas s[ys  ayr ate reym :eOSY
¢sauned "uolyeIoqe||0d ‘(0102
Jeulalxa Yiim UOITeAOUUl 10} UOIEIOqR]|0d | AlSnpul—AlISIaAlun [nyssadons | pseebaisalg) palojdxsun urewsal DN
 Somupdwoo  4of  painbal  abpsjmouy | 10 palinbal jeuded uewny [euonesiuefio | Joj pasinbal Sslusuodwiod [ended uewny
11 18ded | puv spys  saodojdwa ayp 240 wyy -zOSY | 0 Sjusuodwod a8yl  Aguspl 01 | 8yl ‘|ans| Jeuonesiuefio Auedwod syl 1
"paJojdxaun surewsl
— (sunauaidaiiua d1wapeIe pue SolWapede
[eunauaidanjua  USIMIBQ  SAJUBIBYIP
[ediouud pue sebus|eyd pue SsAnow
'sdef yosessal | ‘Aujeuossad aisyr ‘Ajseinonted) olwspede
¢solwapede | pue suianed Asy syl AJnuapl pue solwspeae | AlISIaAIUN 8yl — DN Ul SISp|oyaxels
[eLnauaidanus woJll  sinsuaudanua | [erinauaidanua pue sinauaidanua olwapede | Aey 8yl Jo  auo  ‘[ang]  (jenpialpul)
| Jaded | olwepeoe  saysinbunsip  1eym  TOSH | U0 aunesall] a8yl MalAal Ajeoniio o] | reuonesiuefio-enul  AlsisAlun Yyl 1Y

uoIL1IBSSIP
a4nug

¢SI19A3] 31dnnw ay) e uoie.loqe]|od
ayl Burouanjjui/ul paAjoAUl SIaPIOYaX RIS
ayl Jo saAndadsiad 8yl  unodoe
ol Bupfel parenjioe) aq uoneoge|jod
Ansnpui—Aisiealun - ued moH 0¥

Sua| |eoanal0ayl aaluoddns e Bulpjing eia
S|ans] a|dinw 18 PanjoAUl SIBPJOYaMeIs
3yl Jo saAndadstad a8yl  junodde
ojul  Bupjer uoneiogejjod  Assnpul
—A11S18AIUN 81e11|19R) 01 SAeM Byl puly 0

uole.aoge||od
Ansnpul—A11s1aAiun a1eM|1oe} 0]
sAem Buipuly Ul 1sISSe 01 SU3| [ea118409)
paseq-J1ap|oyaxels [9A3]-1|nW & Jo YJe|

# 1aded

suonsanb-gqns 7 uonsand Yaeasay

(s)reoo

deo youeasey

suonsenb youeasas pue sdeb yoseasay T ajgel

9¢




pJoxXQO O Alsioniun ‘abpuLque) O
AlISIanlun aJ4e 8T0Z 104 MN Ul sanisiaalun doy jeqo|b
3yl Jo sajdwexa ayl ‘N 8yl ul [1ouno) AAlld ‘BH9)

Aouabe juawuianob e Aq 18s Ajensn si pue uolbai ", 2uop S| Yareasal dlwapeae pue

uana pue Anunod ayl uo Buipuadap Apuesiiubis (0T0Z | Sea4bap a0y Apnis Sluspnls yalym ui uonnmsul/(13H) uonnmunsuj
Area  Aew  AjSIdoAlun, e Jo uonmuysp dyJ ‘UOSUBABIS) | UOIINMISUL [euoneINpa |9Ad|-y31y b, | [euonreanpd JaybiH/ANsIsAlun | °T
uoI1e14assIp paijdde
sajou pue (s)sjdwex3 (s)aouais)ay sIy1 ul paijdde uoniuigeg | swAuouAs pue aweu 1daduo)d | ax

uoI1eaSSIP SIYY Ul paljdde suoniulgsp pue sydaouo) :g sjqeL
uoljelIassIp siy) ul paljdde se
s1daou09 83y} JO Yoes Jo Buluesw syl Sa14LIR|D pUB UOIBLISSSIP SIY] Ul 0} paJlajal pue pasn sidaouod A8y syl Sauljino Mojaq g s|gel

s1daouod A8y 8yl Jo suomuyed  'T

"S31p0q UoIleNnjeAs aAdadsal Aq
paljdde 194 10u Ing si010e Buneioge]jod Aq

1UeAS|3J PaAIaaad s101eaIpul a3 AL1USpI 01 "pa1pms 8q 01 paau ((LT0Z

N Jaded

¢lans| oJd1w ayi Je Q1N 4o
sJ01edlpul auew.iopiad Aay 21)199ds-1xa1U09
(2) pue uowwod ays (1) ate 1eym :8dOSY

"UOITRIOQR| |09 JO SIXSIU0J J14193ds Urela
JoJ a|qeordde Ajuo ale siojenjens [eulaIxs
AQ umou| Sid 8yl JO YdIym puelsispun o
"SIX31U0J UOI1RI0QR| |02 UBJIaIP 10} JURAS|a)
Al[essuab pue siorenjeAs DN [eUJIBIXB
Aq patdde Apeadje sidy D1N 8y Aynuspr ot

‘Te 19 siebog) soouerje euonesiuebio
-1l uo Buisnooy) sIsAleue  Jo  [9A9]
[euoryesiuefio-4aiul 8y} e DN Bunenfeas
spjemol  juswuianob  pue  Ansnpul
‘Aussaniun  Jo  suondaosad ayr  abpuq
01 SAeM pue SallLie|IWIS ‘S3duaJlayIp 8yl

Al Jaded

colnul

aney salrelpawJalul Jo sadAy Juaaapip asayy
suonouny pue ssjod ayl are reym :/0OSH
¢D1N Ul saLieIpawLIsiul auljuo

Jo sadAy Buibiswe sy ate 1eym :90OSYH

‘01N 4o} Jayo Aayl suonouny Jeym
Aynuapr pue jiyny Asyy ajol ayr asAeue oy
‘alayds DN ay1 ul swioje|d uoneIpaw.ILUI
duljuo JO Swloy [aAouU Byl Ajnuspl o1

"(STOZ pseeblapuaos 8002
JnsnA) OIN ul ping Aew uoiresiuebio yons
suo1ouny Jo sadAy ay1 pue anfea si—JN ul
uonesiueflo ue se Aleipaulialul auljuo ayl
JO 8]0 3y} alojdxa 0] pasu e SI 313y} |aAd)
[euonesiueflo ayl 1e ‘DN Ul Japjoyaxels e
se AreipawJaiul ue Jo aAndadsiad ay) wol4

L




019
‘(sjeusrew 2iIseq ‘Auewss) 3S 4Svg :(Seroueuly
‘ureds) Jopurlues :(Spoob Jawnsuod ‘eaioy Yinos)
$21U0.199]3 Bunswres {(sa1bojouydal ‘eury)) Uadus |
‘(se1Bojouyoay — 40108 ‘wSN) 81ddy :(2T0Z ‘OMd)
apnjoul 210z Joj uonesijeldes 19)ew Aq saluedwod
doy Jo sajdwex3 ‘|ans] (Auedwod) jeuoiresiuehio ayl
je Auewnd  Ansnpuj, sayoeoidde uonejsassip sy,

(oz d
‘ZT0Z ULIBINEA)

" Awou022 ay) fo sjoaa) puv
$10109S JUBJBaIp 8] 89UsY SBA|OAUI
Ansnpuj “aoeds |eqojb 1o |edo| e

ul AIs1aAIun ay) yum Bunoeasyul pue
Awouodas Jeuoneu ayl 01 bunngruod
sassauisng Buieats-yieam,

saluedwo)/ssauisng/Ansnpul

‘suonniisul (Jeuoneanpa AjLrewid
10U pue) yoseasal Ajrewlid ale Asyl se uolleLIBSSIP
SIYl JO SnJ0j 8102 8yl ul lou ate ‘(2T0Z ‘uludd
pue nojnodouuels ‘Isnepeg) SpuepsyiaN ayl ul
ONL pue Auewia9 ui saInlIsu| Jajoyuneld ‘puejuid
ur 1 1A seyans ‘(soL¥) .suonesiuebio Abojouyds |
pue [oIeasay, ‘ouw dwes dY} 1Y SPUBLISYION
3yl ‘saouslas parddy Jo Alsiealun sAluoH se yons
‘SUOIININSUI YaNS SIapIsu0d pue saaibap ayd bunueib
Jo Wbl ayr Buiney sanisisalun Ajgjos 01 adoas
oy Iy jou sop N ‘snyJ ‘sookojdwo  soruedwoo
alnny se swuepnls Buneonps puoAaq uoneAouul
Ansnpul 0] 21nqLIu09 01 suoid aJe sny) pue SaIlIAIOR
pale|ai-yaseasal 10 ALied os[e SallIAIOR [eUOITRINPa
0} uonIppe Ul ydym ‘suopniisul  [euoledanps
Jaybly o1 8dods su o SHWIp  uoneusssIp  SIYL

(8102 ‘sBunjuedANsIsAlUNplIOMSD)
Aislaniun pJenseH ‘Ausianiun pIojuBIS
‘(L1N) ABojouyosl Jo  eInmsuUl  SNASNYILSSEIA
:8T0Z Joj € doy |eqojf a8yl wuoj SanISIdAIUN
sn dol (800z uoneonp3 Jo pJeog S1ASNYJeSSEIA
99S) [9AJ] QIS B UO PAULIP SI Snjels AJSIOATUN,

ay1 sn ayr uj “((8T0z ‘sbunjueyAusIsAIUNPIOMSD)

uonanpoau| T

8¢



(8102 ‘Al19X1) 8210p110M
Burisauibus enbip uonelsuab-1xau ay) dojaasp pue
uoleAouUl 491504 01 paubisap awwelboid e Jo 1ed e
se s1da2u09 a1emyyos uoleiaush-1xau e Buidojanap ul
819dWwo09 S8NISIBAIUN SN G JO SIUBPNIS alaym ‘8T0Z
J0 abuajjeyd siaxeNaININSg suawsals si (uoneaouul
pue uoleanpa Jo spal) Jepnaied ul) uoleloge||od
Ansnpui—AlIsianiun Jo sajduwexs Juadal ayl Jo auQ

(T66T o0ppe
-z d'9102
uomy| % eH)

" djaayp.adood
1SaJajul uowwod J0 Sanssl
10 swsajqoud 8Aj0s 01 suonnuIsul
JoJeasal pue [euoljeInpa pue sainus
[eLnsnpul Aq spew uoya Aireunjoa
D .10 ‘UoD.L2dood [p100s fo poyiou v,

In)
uoneloge||od
Ansnpui—Alsianiun

"((9T0Z ‘ema|d pue SoINn|A-UB[eD) UOIESLIOJRA
pue yoJeasal ‘uoleanpa) adods UOIRIOQR||0d Sy} pue
(uonewassIp siyl ul A1snpul pue SaiIsIsAIUN) SallUS
Buneloge(jod syl auiep 01 Juenodwi AjeanLd
st 1 Aym st syl 18 ‘(¥00z ‘epleD) suoneroosse
‘swniuosuod ‘((y0oz ‘deynbie4 pue Janeq|abaiz)
€002-866T Ul douelje  olIbajelis  WNIUUBIIN
—lofeg) saouele ‘(NIBU-IOCMAMM  —  YIOMIBN
JlWwapedy uoneAouu] uadp 'B3) sylomisu ‘(2867
Ul BOLIBWY YINOS Ul UBBBMSH|OA 79 PI0 JO 3INJUBA
juiol e — eunejoiny "68) saimuaA ol :agq ued
pue AJ1ealb Asen uollelogejod Se paqliosap Salnus
3J0W 10 OM] U3am1aq UOIJRISIUI JO sassadodd oyl

(eToC

‘|e 19 uuewJad
€702 '[e 19
uewazog 1102
‘le 18 owelqy (/T
'd ‘€T0Z SleqIv)

e oprs
yoea 01 (s|qibuelur pue ajqibuel
U10Q) 1JoUdg JO 1UBIX3 SNOLIBA
10 [enba sepinoud yolym ‘siojoe
240U 40 OM] Jo uonov.IAIUI Y],

UoI1eI0qe]|0D

6¢



http://www.oi-net.eu/

anbiun J1ayy ssassod (saluedwod pue SallISIaAIUN)
SIoployadeIs 8100 8yl  JO  Ydea  UOIBMSSSIP
siyr ul “(6 "d '866T >esnid *® uodusneq) .pjnom
JauuiBag e se ‘wayl INoge Uiyl 03 BuiAey noyum

Sawodsq UsYo 11 ‘suoneziuebio
U] 'SIaMouy JO Spulw ay) ul paljdde
S| pue sareulblio 3] "uolRWIOUI
pue sadsualiadxe mau Bunesodiodul
pue Bunenjens oy  Jomawel)
e sapinoad  yeyr ybisul  adxe

suonoe xajdwod Jo salias e Bulysijdwosse Ajpide. (g'd | pue ‘uolrewJoul |ENIXBIUOD ‘Sanjen
‘DALIP 01 MOY SMOUY, JOALIp paousnodxe ue 37 ‘866T) Mesnid | ‘@ouariadxa paww.f fo xmu pinyf b, abpajmouy | '8
' SAAID2(qO S, UOVZIUDS.A0
*019 ‘SI01SBAUI ‘S3SSBUISN( 3yl JO juswanaIyoe 8yl Agq palosye
[eao] ‘Aupedidlunw e ‘susznid ag ued Asyl 19sloid SI 10 108ye Ued Oym [enplAIpul
juswdojanap Ao e 104 219 ‘seakojdws ‘siawioisnd (oy'd | 40 dnoa6 Aue (uonmuysp Aq)
‘slapjoyaJseys ‘siolseAul ale asayl Auedwod e 104 ‘v86T UeW=aal4) | SI uoneziuebio ue ul Jap|OYaXelS v, Japjoyayeis | 2
"AlIsIBAIUN
® 10} —10edWI J13Y) pue suonealgnd Jo Jaquinu
Jo uonenpesb uodn pakojdws/palenpesh sjuspnis " waysds v _fo aouvutiofiod
0 Jaqwinu ‘Auedwod e 1o} payoune| sjonpoud (066T a1 xoeJ1 01 sjealaiul Jejnbiad (1)
aAIleAOUUL JO Jaquinu Jo 81ed ymmodb yyoud e 63 ‘uoqQIo-zi4) | e ps1ds||0d UoyDuLIOful JO Wl U, J10JedIpU| dduBWIOLBd A8 | 9
"(1amaq op am reym Buiop) - 3W09IN0
suonesado Buinoadwi pue spaau [e100s Bunssw e ue pue ssa00.d e y3og Si 3] “swaisks
{(Buisnuanpe ul JusWaBeurW MaU JO JUBWYSI|eISd
316009 ‘|1e381 Ul UOZeW) S3DIAIRS BuBjUIYIa) o pue ‘uoranpoud Jo spoyiau
‘(39x118W SSBW BY) MaU Jo Juawdolanap ‘s18ydew pue
10} Jede — | |9POIN pI0-) siaxew mau Buimolb e ‘S92IAJ3S ‘s1onpoud Jo Juswabae|ua
‘(areueAy pue [emaual ‘sa1ayds |e190s pue
Se 4ans saul|JIe 1509-Moj) Ssiaxtew Bunsixe (ssTT 21WOU098 Ul A1[3A0U pappe-anjeA
Buinies Jo sAem mau Buireasd 1o Bullynuapt e | d ‘gToz uIpAedy B JO uonelojdxa pue ‘uonejiwisse
‘(Buraqyem pue yyesy 79 UesS01)) ‘uondope Jo uononpoad
u1 seiunuioddo mau pauado aney uoIRUIDIBA :SI uolyeAouUl, :9s1021d a10W pue
pue sbnip) saniunuoddo Buneaid Jo BulAlnuspr e (866T
:Inoge s1 uoneaouul | 11 ‘gz d ‘9002 . SDap1 Mau fo uounro]dxa
(6-2 'dd ‘GTOZ) pplL pue luessag Buimojjo4 ‘[e 19 swepy) [1f§520015 213, "UONIUILBP PeOI] B uoneAouu] | °g
uononposu| T 0€



218 ‘(/T0Z ‘Uludd pue nojnodouuels ‘Ianepreqg)
SpuepayIsN 8yl ur ONL ‘Auewss ul samunsuj
Jajoyuneld ‘puejui4 ur J1A Se yans ‘Iajsuen
ABojouydal pue abpajmouy Ul PBAJOAUI S3JIUBD
algnd ‘ojuejal se yans pasijerdads-oiN 1o (2102
‘93QgJaneyuRA) BANUAI0UU| ‘WOIZIBA  SB Yyans
‘SalJeIpawouul [e1oJawwod :(Npa’pJosueIs|io’ MMM
- Burousal ABojouyoa Jo 01O

" SueaW Jaylo pue Buioueuly
ybnoayy abueyd syl aAalyde 01
Bunyiom pue abueyd Joy yiomawe.y
olweuAp e Bunninsul Ag ‘uoneaouul
JO Spulyj UIeLIdd 10} puewap syl
Bunenoue pue spasu Buisoubelp
Ag ‘sedepidul pue sann Buibpuig
JO uoneatd syl ybnoayr Alunwwod

plojuels "6°9) 20140 Jaysueny ABojouyssl AlIsIsAlUN ssauISng 9yl pue  S3IISIdAIUN

e ‘g|dwexs 1o} :(800z “1e 18 ubupp) uonesiuebio (0/TT | usamiaq  obueyoxa  abpajmou (1>1) Arerpawsiu]

[€90} 8} 01 [eUJBIX® IO [eutalul sannua aq Aew siy] | -d ‘800z ‘tnsnA) | sisisse ,, Ausjimpiw,, asoym A1us uy Jajsuel] abpajmoud | 0T
(8102

‘weybuiuund pue wnequabal4 ‘sleqly) Jajsuesd

abpajmouy [euondalip-iq e si 31 — saluedwod pue " AJ1s4241U7) Y] 01 A2ULIDY

SanISIaAIlUN yum Aplejiwis 's)npe 0} Bulules] mau [eI0JBWWOD 8yl WOJy pue Jsuned

10} sanuane apinoid os|e ualp]iyd se abueyoxa Aem [elosswwod 8yl 01 AusieAlun

-0M1 e SABM|E SI 11 198] U] "SUOIRIBUah Mau ay) yim (God|ay woa Buissed abpajmouy

abpaymouy s1ay1 Burteys syuased pue siayoesl ‘63 | ‘gT0Z J9PUBXSIY) | YUM  UONJRISIUI  [RUOIIOSIIP-OM, (1) 118Ul abpamous] | 6

"(s1amouyy)
J19Y)  UIyUM  pappaquwia - abpajmou

seakojdwsa

", swJou pue ‘saonoeud
‘sassaoold ‘saunnod Jeuoneziueflio
ul os|e ng sa11011s0dal
10 SJUBWNIop Ul AJUo 10U pPappaqWa

1€



http://www.otl.stanford.edu/




33

2 Theoretical background

This chapter provides an overview of the literature on university—industry collaboration
(UIC). It starts with a historical overview of the works in this field. Then, the dissertation
outlines the studies that address the perspectives of each of the focal UIC stakeholders
(university, industry, intermediaries and government) at the various levels of analysis.
After that, a description of the collaborative links between these stakeholders and
problems emerging in stakeholder collaboration, which are recognised by the existing
literature, are outlined. The chapter continues by introducing the stakeholder theory as a
lens for studying the phenomenon of university—industry collaboration. The end of the
chapter provides a brief summary of the literature insights and research problems and
areas to which this dissertation aims to contribute.

2.1 The evolution of the university—industry collaboration’
literature

University—industry collaboration has a rather long history. As mentioned in the first
chapter, among the first known cases, MIT's Research Laboratory of Applied Chemistry
entered into a paid contract on research as early as 1927 (Kenney, 1987). Despite this
rather long history, it has been acknowledged that the phenomenon of university—industry
collaboration has started to develop rather intensively and widely since the introduction
of the Bayh-Dole Act in the United States in 1980, when universities and individual
researchers received the right to pursue ownership of their inventions developed with
federal funding. The Bayh-Dole Act thus became a driver for the growth of university
(and individual) patenting and licencing processes and hence kicked-off the next 40 years
of intensively developing university—industry collaboration research, where each decade
has provided numerous insights into our current understanding of this phenomenon
(Grimaldi et al., 2011; Mahdad, 2016). Following the insightful review of the last 40
years of UIC research, developed in the PhD dissertation on micro-dynamics of
university—industry collaboration by Mahdad (2016), and the literature reviews on UIC
done previously (Bozeman, 2000; Agrawal, 2001; Costello et al., 2007; Perkmann et al.,
2013), the following discussion provides a historical overview of UIC research taking a
multi-level stakeholder perspective. Figure 1 below outlines the research works which
appear particularly meaningful for the topic of this dissertation against the timeline of the
last 40 years (adopted from the review by Mahdad 2016).

The first decade focused mainly on the university perspective and the effects of the Bayh-
Dole Act, which stimulated much debate around academic capitalism, the actual models
of exploiting university-based inventions (Seppanen et al., 2010), ethical issues and
fundamental questions on the role of the university in society and economy (Kenney,
1987). All these issues shaped the entire decade of research as a period of debates
(Mahdad, 2016). The majority of studies from 1980 to 1990 are focused on academia and
particularly on the level of individual academics (Bird and Allen, 1989; Louis et al.,
1989). The work by Etzkowitz (1983) was among the first well-recognised studies to have
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linked the two analysis levels (organisational and intra-organisational) via researching the
phenomenon of entrepreneurial university, academic teams and entrepreneurial motives
among individual university academics.

Company and intermediary
perspective: organisational and
inter-organisational levels stressed

I ) | )

\ \ \
| [ N || |

Multi-stakeholder perspectives:
multiple levels of analysis

University perspective: individual &  Multi-stakeholder perspective:
organisational level stressed policy level stressed

“Entrepreneurial University &

tntreprcneurial Scientists” (Yusuf, 2008) The attention moved
(Etzkowitz 1983) toward regional
) Individual economy and
Evaluation of UIC meets Asia “The rise of  characteristics | geography
university=industry icularly) 0
I ~ particularly Japan pen become crucial (Pond et al., 2010)
“Introduction of oveni . relationships (Bonaccorsi (Kneller 1999; Innovation” (D'Este & Patel
Bayh-Dole Act”) verview of lssues on - & Piccaluga 1994) Fujisue 1998) (Chesbrough 2007) Online marketplaces
ethical debates 2003 & 2006) Proximity matters ... (Dushnitsky & Klueter, 2017)

(Martin Kenney 1987) (D’Este et al., 2012)

1990s 1995&  1998& 2002 | 2006, 2010 2013|2017
1980s 1987 1994 1996 1999 2000|2003 2008 2012 2018
More in the U.S. ' o lati The rise of
Ethical issues concerning . The f'r_“ intar- Inter-refation qualitative studies
commercialisation of science The Belgian case, oneflzkow continental between Ol and (e.g. Plewa et al
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Figure 1: The last forty years of university—industry collaboration research
(Adopted from Mahdad, 2016) — taking a multi-level stakeholder perspective

The period from the 1990s to the 2000s has become particularly insightful for the UIC
research landscape. In addition to bringing in the perspectives from regions other than the
US (particularly, Europe (Van Dierdonck, Debackere and Engelen, 1990; Meyer-
Krahmer and Schmoch, 1998) and Asia (Fujisue, 1998; Branscomb, Kodama and Florida,
1999)), the concept of the Triple Helix, which emphasises the importance of the three
stakeholders in UIC (university, industry and government, see Figure 2), was introduced
(Etzkowitz and Leydesdorff, 1995, 2000). Although the Triple Helix framework has
sufficiently enriched our understanding of UIC particularly at the policy level (as it
emphasises the multi-stakeholder nature of UIC processes), it has received a considerable
amount of critique for being theoretically ambiguous and empirically problematic
(Weingart, 1997; Fuller, 1998; Shinn, 2002; Mahdad, 2016). Nevertheless, the concept of
the Triple Helix became one of the major theoretical and analytical frameworks for UIC
developments particularly at the policy level (Cooke, 2005; Park and Leydesdorff, 2010;
Kim, Kim and Yang, 2012; Rodrigues and Melo, 2013), and this concept was then
developed and extended over the next decades.

The following decade, the 2000sto the 2010s, became a “period of delight’s in the field
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of UIC research (Mahdad, 2016). First, the studies by Siegel et al. (Siegel et al., 2003,
2004; Siegel, Waldman and Link, 2003) emphasised the importance of university
organisational-level capabilities and stressed the importance of intermediaries in UIC.
The intermediation phenomenon was holistically analysed by Howells for the general
innovation landscape (Howells, 2006) and also in the UIC context (Wright et al., 2008;
Yusuf, 2008). The second meaningful contribution during the 2000s (meaningful
particularly in respect to the topic of this dissertation) is reflected in a shift towards the
company perspective in UIC, when Laursen and Salter (2004) introduced an ‘open search
strategy’ and approached the university as a knowledge source for companies. Around
the same time, the concept of open innovation (Ol) was introduced (Chesbrough, 2006),
encouraging companies to use both internal and external sources of knowledge (including
universities among the external sources). This concept started to assist in developing UIC
research from a company perspective, where the study by Bruneel et al. (2010) was
among the first to follow the firm’s perspective towards UIC. The in-depth analysis of
collaborative links assisted in exploring the UIC at the inter-organisational level and also
in discovering the influences across individual, organisational and inter-organisational
levels (D’Este and Patel, 2007; Perkmann and Walsh, 2007). Furthermore, the work by
Perkmann and Walsh (2007) became the first impactful study that attempted to bridge
UIC research with open innovation research.

Finally, since entering the last decade, UIC scholars have put increasingly more effort
into evaluating UIC from the perspectives of multiple stakeholders and also at the
different analysis levels, with the inter-organisational level (alliance level) particularly
driving the evaluation focus (Perkmann, Neely and Walsh, 2011; Seppo and Lilles, 2012;
Piva and Rossi-Lamastra, 2013; Kauppila et al., 2015). The open innovation research
field, which generally represents a firm perspective towards UIC, appeared to ‘neglect
the human side’(Gassmann, Enkel and Chesbrough, 2010; Hosseini et al., 2017). This in
turn stimulated a research interest among scholars towards studying company human
capital in the open innovation context (Mortara et al., 2009; Ahn et al., 2016). At the
policy level, the negative effects of the abolishment of “professor’s privilege’ (a decrease
in patenting levels) in Europe were also found during the last decade (von Proff, Buenstorf
and Hummel, 2012; Czarnitzki et al., 2015; Ejermo and Toivanen, 2018). Furthermore,
issues of geographical versus organisational proximity have been particularly emphasised
in recent years (D’Este, Guy and lammarino, 2012), which in the current era of digital
transformation and ICT developments has led to research interests towards online
knowledge marketplaces and digital intermediaries in UIC (Sgndergaard, Bergenholtz
and Juhl, 2015; Dushnitsky and Klueter, 2017). Given the growing importance of
intermediaries in UIC, these may be highlighted within the Triple Helix, as technically
UIC intermediaries represent either a university technology transfer office (TTO), a
governmental institution or a commercial body (industry side of the Triple Helix)
(Schoen, van Pottelsberghe de la Potterie and Henkel, 2014) — see Figure 2, left. In the
last decade, the Triple Helix vision of UIC has also been evolving towards a larger
number of the key stakeholders. Particularly, two new layers have been added and two
more Helix-concepts have emerged: the Quadruple Helix, with ‘society’ or end-users as
the context or an additional stakeholder, and the Quintuple Helix, with the natural
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environment or social ecology as a context (Carayannis and Campbell, 2010; Carayannis
and Rakhmatullin, 2014) — see Figure 2, right.
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Figure 2: From the Triple Helix towards the Quintuple Innovation Helix
(The Triple Helix of university—industry—government relations is adopted by the author
from Etzkowitz & Leydesdorff 2000; the Quadruple Innovation Helix has the context of
society in it and the Quintuple Innovation Helix has the natural environment or social
ecology as a context (Carayannis & Campbell 2010; Carayannis & Rakhmatullin 2014))

Despite the emphasis on the multiple-level and multiple-stakeholder nature of UIC
emerging in the literature particularly in the last decade (Perkmann et al., 2013), the
problem of theoretical approaches being fragmented across analysis levels and different
stakeholders’ perspectives (Perkmann et al., 2013; Bogers et al., 2017) limits our current
understanding of UIC, and, consequently, it limits the scope of the known ways to
facilitate UIC. To advance this understanding, this dissertation proceeds with an in-depth
analysis of the literature from the perspectives of each of the key UIC stakeholders:
university/academia, industry/companies, intermediaries, government and multiple
stakeholders in their social context.

2.2 Academia perspective towards UIC

As the historical overview of UIC shows, compared to the 20th century, when educating
the next generation of employees for industry used to be the core university—industry link,
nowadays the academia or university perspective towards industry engagement is to a
large extent driven by the ‘impact agenda’ (PACEC, 2012; Eggington, Osborn and
Kaplan, 2013). This implies a need for research funding to turn back into economy growth
and contribute to solving social challenges (PACEC, 2012). The other side of that coin is
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argued by Mazzucato (2015): many breakthrough technologies (e.g. the internet, GPS,
medical drugs), discoveries and applied research outcomes, which have led to successful
commercial products and services, have been funded by government. Thus, when it comes
to the returns on the resulting innovative products and services, the question of whether
the government should be on both sides (supply and demand) remains (Mazzucato, 2015).
Institutional theory explains the ‘impact agenda’ by organisations being subject to
societal expectations and obligations (DiMaggio and Powell, 1983; Hall and Taylor,
1996; Collier, Gray and Ahn, 2011). In the context of university as an instance of publicly
funded (or partially publicly funded) science, the university research results are expected
to be shared openly and widely following the principles of ‘communalism, universalism,
disinterestedness, originality and scepticism’ (Collier et al. 2011, p. 3; Merton 1973).
Collier et al. (2011) suggest that as a result of lack of funding, universities had to rethink
their role, and, in addition to generating scientific results, universities became responsible
also for capturing the economic value of these results (Rhoten and Powell, 2007; Collier,
Gray and Ahn, 2011).

The earlier mentioned Bayh-Dole Act introduced in the US in 1980 and the follow-up
initiatives in other countries enabled universities to retain the intellectual property arising
from publically funded research, boosted technology transfer initiatives and increased the
number of inventions disclosed, licences issued and royalties generated (Sampat, 2006;
Aldridge and Audretsch, 2011; Grimaldi et al., 2011). The follow-up shift of the
university role and respectively university perception have increased the importance of
universities in the area of economic development (Saad and Zawdie, 2011; Schultz, 2012;
Guerrero, J. Cunningham and Urbano, 2015). At the same time, the negative effects of
the abolishment of ‘professor’s privilege’ in Europe were also found during over a decade
of studying the effects of this policy change (von Proff, Buenstorf and Hummel, 2012;
Czarnitzki et al., 2015; Ejermo and Toivanen, 2018). This also stressed the ethical issues
of academic capitalism (Renault, 2006), which brought together the constructs of
institutional theory and the theory of entrepreneurship (Kirby, 2006; Jong, 2008; O’Shea,
Chugh and Allen, 2008; Wadhwani et al., 2017). This intertwining of theoretical streams
and the contradictory nature of the focal phenomena create a conceptual ambiguity around
the concepts of the entrepreneurial university, entrepreneurial academic and academic
entrepreneur (Nyeko and Sing, 2015). This has a risk of creating a barrier for managerial
science in regard to solving real-life problems (Gulati, 2007; Vrande and Man, 2011).

2.2.1 Entrepreneurial university: Definition and research prospects

Professor Etzkowitz coined the term ‘entrepreneurial university’ more than 30 years ago
(Etzkowitz, 1983). Despite the term being not that new (Jacob, Lundgvist and Hellsmark,
2003), the phenomenon is being referenced as one which is still being developed and also
as having a different origins in Europe and in the US. Particularly, the literature suggests
that in the US the entrepreneurial university has been emerging ‘bottom-up’, while in
Europe it has been thus far rather a ‘top-down’ policy-based development (Soete, 1999;
Etzkowitz, 2003). Although the conceptualisation of the term as well as the methodology
for evaluating the entrepreneurial dimension in universities are still going through the
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development stage (see Entrepreneurial and Engaged University Accreditation — Kliewe
2017), the literature still shares some examples of entrepreneurial university. Among
them the following institutions are mentioned: Harvard, MIT, Stanford and Wharton
Business School in the US (Hsu, Roberts and Eesley, 2007; Guerrero and Urbano, 2012;
Miller, Alexander and Albats, 2016); Cranfield University, IMD, INSEAD, University of
Twente in Europe (Lazzeretti and Tavoletti, 2005; Miller, Alexander and Albats, 2016)
and the National University of Singapore and Singapore Management University in Asia
(Wong, Ho and Singh, 2007; Miller, Alexander and Albats, 2016).

Jacob et al. (2003, p. 1556) highlight the ‘entrepreneurial university’ concept as being
‘susceptible t0 swings in popularity " and discuss the different dimensions of it according
to the various activities being central and meant to foster university entrepreneurship as,
for example, entrepreneurial education and training, university restructuring or enhancing
the transformation of inventions into innovations and businesses. Following the recent
trend of emphasising the latter dimension (invention-business transformation), Jacob et
al. (2003, p. 1556) define the ‘entrepreneurial university’ as ‘a university that has
developed a comprehensive internal system for the commercialisation and
commodification of its knowledge’. As can be seen, a rather institutional or organisational
perspective is applied in this definition, and while the components of the proposed
‘system’ contain several measurements on the infrastructure and organisational
development (Clark, 1998; Jacob, Lundqvist and Hellsmark, 2003), the level of individual
academics remains insufficiently explored.

Guerrero and Urbano (2012), still considering the entrepreneurial university on the
institutional level, point our attention to the role of individual academics: the
‘entrepreneurial university is an instrument that not only provides a workforce and value
added with the creation or transformation of knowledge but also improves the
individual’s values and attitudes towards these issues’ (Guerrero & Urbano 2012, P. 54).
The literature on the role of individual academics in the entrepreneurial university is
reviewed in the following subchapter and it reveals the linked research problem that is
addressed by this dissertation.

2.2.2  ‘Entrepreneurial academic’ vs. ‘academic entrepreneur’

As discussed above, despite the long-term growing demands for universities to become
more entrepreneurial (Etzkowitz, 1983), until recently, the role of policy makers and
university management in transforming the higher education institution (HEI) into an
entrepreneurial one remained the most evident. However, the role of the vital actor in this
transformation — the academic — has remained insufficiently explored by the existing
literature (Miller et al., 2018). Furthermore, the multi-dimensional nature of the
‘entrepreneurial university’ as an institutional phenomenon (Jacob, Lundqvist and
Hellsmark, 2003) contributed to the emergence of a certain conceptual ambiguity on the
level of the individual academic — particularly, it has caused an inconsistency in the usage
of the terms ‘entrepreneurial academic’ and ‘academic entrepreneur’ in the literature
(Nyeko and Sing, 2015; Miller et al., 2018).
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Despite the relevance of the phenomena of the entrepreneurial academic and the academic
entrepreneur for the actual development of the entrepreneurial university, there has been
no holistic, state-of-the art picture on this conceptual issue in the literature (Miller et al.,
2018). One of the recent works by Nyeko and Sing (2015) undertakes the first attempt to
shed a light on this issue. This dissertation uses a systematic literature review along the
three dimensions (disciplines) of the related literature — entrepreneurship, innovation
and higher education — to clarify the differences between academic entrepreneurs and
entrepreneurial academics.

2.3 Industry perspective towards UIC

This subchapter outlines the industry (companies’) perspective towards university—
industry collaboration, introduces the key theoretical concepts reflecting this perspective
and points out the key research problems, which remain unsolved, in studying industry
perspective towards UIC.

2.3.1 Knowledge-based view, open innovation and UIC

For companies operating in the knowledge-based economy, knowledge and innovation
have become essential to firms’ competitiveness. On the landscape of strategic
management research, this has led to the emergence of a knowledge-based view (KBV)
of the firm (Conner and Prahalad, 1996; Grant, 1996) from the previously developed
resource-based view (RBV) of the firm (Wernerfelt, 1984; Barney, 2001; Barney, Wright
and Ketchen, 2001). In the KBV, knowledge appears as a vital strategic resource, and the
company strategies of leveraging and capturing value from this resource become decisive
in the company’s competitive position (Conner and Prahalad, 1996).

In this age of a turbulent environment, globalisation trends, growing competition,
interdependences and shortening product lifecycles, the matter of timing in bringing
innovation to the market becomes essential for company success. All those external
pressures stimulate scientific debates on the applicability of such well-established
theoretical views as Porter’s industry structure view (Porter, 1980), the resource-based
view and the knowledge-based view (Jeffrey and Dyer, 1998; Acedo, Barroso and Galan,
2006; Kraaijenbrink, Spender and Groen, 2010). The transformations in inter-
organisational relationships towards alliances have led to the emergence of a relational
view (Jeffrey and Dyer, 1998), where the sources of inter-organisational competitive
advantage and thus supernormal relational rents have been proposed. Dyer and Singh
(1998) identify four high-level sources of inter-organisational competitive advantage: 1)
investment in relation-specific assets; 2) substantial knowledge exchange and joint
learning; 3) combining complementary but still scarce resources and capabilities and 4)
lower transaction costs than competitor alliances owing to effective governance.

Subnormal relational rents, shortening product lifecycles, the growing importance of
knowledge and the sharing of ‘know-how’ as well as inter-organisational relations as a
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source of transaction costs cuts (Jeffrey and Dyer, 1998) appear among the reasons for
companies to start opening up their knowledge search strategies (Laursen and Salter,
2006) as well as their business models (Chesbrough, 2006). The recent scientific works
drawing upon RBV, KBV and the relational view increasingly emphasise the multi-
stakeholder and multi-level nature of inter-organisational collaboration for innovation
(Kazadi, Lievens and Mahr, 2016; Radziwon, 2017). Following a multi-level approach
and drawing upon Santos and Eisenhardt’s (2005) view towards organisational
boundaries, groundings of RBV, KBV as well as ecosystem approach towards value
creation and capture (Ritala et al., 2013), Radziwon (2017. pp. 59-60) proposes an
‘Ecosystem Safe Net’ concept. Radziwon (2017) proposes the ‘elements’ or the
mechanisms for facilitating (‘fostering’) an Ecosystem Safe Net for each of the levels in
focus — the organisational, inter-organisational and ecosystem levels (see Figure 3). The
organisational level includes six elements of ecosystem facilitation: (1) an organisation’s
balance between core and side activities; (2) the presence and recognition of potential
gain; (3) long-run contribution potential; (4) commitment to join and motivation to remain
active; (5) internal financial resources and (6) drive to collaborate. The four inter-
organisational level elements proposed are: (1) trust and familiarity between the partners;
(2) shared business objectives; (3) similar cognitive frame and (4) power balance between
partners. Finally, the two ecosystem level elements proposed by Radziwon (2017) are:
(1) external financial support and (2) the external management, coordination and
facilitation of activities. The work by Radziwon (2017) is taking a company (particularly
an SME) perspective, but the multi-level and multi-stakeholder approach applied
provides very relevant ground for this dissertation, and the company-perspective
framework requires its reflection among the other stakeholder perspectives (e.g.
university and government).

Particularly in relation to knowledge sourcing, from the firm perspective, universities
appear as one of the vital channels for producing and sharing knowledge and ideas that
may potentially create a basis for innovation (Laursen and Salter, 2006; Sherwood and
Covin, 2008). Since the 2000s, the body of literature studying UIC from a corporate
perspective has grown notably. Scholars are tending to increasingly explore the role of
universities as external knowledge sources for firms (Laursen and Salter, 2006; Perkmann
and Walsh, 2007), to study firms’ prospects towards knowledge exploitation (Bozeman
and Boardman, 2014) — particularly, the commercialisation of universities’ R&D (D’Este
and Patel, 2007; Perkmann et al., 2013) — and to study firms’ networking (Howells,
Ramlogan and Cheng, 2012). From the perspective of the literature streams that study the
company (or industry) viewpoint, these aspects of the company innovation strategy are
framed by the concept of open innovation (Chesbrough, 2006). The open innovation
paradigm assumes that companies ‘can and should use external ideas as well as internal
ideas, and internal and external paths to market, as the firms look to advance their
technology’ (Chesbrough, 2003, p. xxiv). Chesbrough and Bogers, aiming to assist in
unifying the understanding on Ol, recently proposed a revised definition of OI: ‘open
innovation is a distributed innovation process based on purposively managed knowledge
flows across organizational boundaries, using pecuniary and non-pecuniary mechanisms
in line with each organization’s business model’ (Chesbrough and Bogers, 2014, p. 27).
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Figure 3: Value creation and capture model (Radziwon 2017, p. 59)
— SME perspective towards fostering a regional innovation ecosystem across multiple
levels

The concepts of open innovation and university—industry collaboration thus far continue
to exist rather independently in the literature, and only a limited number of studies attempt
to combine them in the context of UIC (Perkmann and Walsh, 2007; Laursen, Reichstein
and Salter, 2011; Kutvonen et al., 2013; Alexander, Miller and Fielding, 2015). There
might be several reasons for this, one of which may be hidden behind and at the same
time reflect the global problem that still exists in managerial science —a lack of a holistic,
multi-level theoretical lens and cross-level linkages between the existing theories (Gupta,
Tesluk and Taylor, 2007; Bogers et al., 2017). The consideration of a university as solely
a knowledge source for companies may create an assumption that the open innovation
concept is theoretically framing the entire phenomenon of university—industry
relationships. However, if one attempts to take a holistic perspective towards university—
industry collaboration, a variety of collaborative modes and links may be revealed in UIC
(Meyer-Krahmer and Schmoch, 1998; Perkmann and Walsh, 2007) (see the more detailed
analysis of the links in subchapter 2.6). Not all of these collaborative links necessarily
represent collaboration for innovation — such as collaboration in curriculum development
and two-way students and staff mobility (Galan-Muros and Plewa, 2016) — these links
may or may not lead to innovation development in the longer term. Hence, from a
company perspective, university—industry collaborative innovation as a concept is at the
intersection between (or a special instance of) open innovation and the university-industry
collaboration phenomena.

Despite multiple efforts to clarify the definition of the Ol concept, as a relatively early-
stage, developing theoretical construct it unavoidably faces a problem of ‘conceptual
ambiguity’ (Trott and Hartmann, 2009) — both within and between academic and business
communities (Podmetina et al., 2016). In simple terms, the definition of ‘open innovation’
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and its application varies greatly across different research works and managerial practices
(Podmetina et al., 2016). On the academic side this is partly due to the multi-disciplinary
origin of the researchers studying open innovation (Vrande, Jong and Vanhaverbeke,
2009). The breadth in the understanding of Ol by the research community also leaves an
even greater degree of freedom for the business community to interpret Ol differently.
Thus, companies’ interpretations of Ol may vary from, for example, an open-minded type
of culture, corporate social responsibility, solely pecuniary or solely non-pecuniary Ol
practices, solely inbound or outbound Ol practices or a mixture of those (Chesbrough,
2006; Dahlander and Gann, 2010; Gassmann, Enkel and Chesbrough, 2010; Podmetina
et al., 2016). Wikhamn (2013, p. 386) argues that the ‘multidisciplinary origin of the
researchers’ dealing with open innovation ‘makes it far from easy to form one strong,
unified research community which shares one workable, all-encompassing definition’.
This, apart from the constructive debates assisting in the theoretical developments of the
open innovation research field, creates a conceptual ambiguity (Trott and Hartmann,
2009) and dualism in perceptions of OI (‘libre’ vs. ‘control’) (Wikhamn, 2013) and
stresses the issue of the relevance of the Ol concept for practitioners and managerial
research, respectively (Vrande, Jong and Vanhaverbeke, 2009; Groen and Linton, 2010).
Aiming at finding ways to facilitate UIC and establishing a common language between
academia and business, this dissertation sets a goal to detect the differences in
perceptions towards Ol between academia and industry, to find where exactly the
perceptions differ and how this conceptual ambiguity should be addressed to facilitate
UIC.

2.3.2  The role of human capital in company-university innovation

Regardless of what particular type of external knowledge source is being used by a
company (whether it is a university or e.g. a supplier), to implement open innovation and
still carry the innovation through all the stages of the innovation process (Bessant and
Tidd, 2015), the company needs to have organisational capabilities and capacities
(Hosseini et al., 2017). Lichtenthaler and Lichtenthaler (2009) distinguish between these
on the internal (intra-firm) and external (inter-firm) levels. For the intra-firm level, they
outline inventive capacity (ability to generate knowledge within the firm), transformative
capacity (ability to retain and reactivate knowledge over time) and innovative capacity
(exploiting knowledge internally). On the inter-firm level they highlight absorptive
capacity — recognising, assimilating and applying external knowledge (Cohen and
Levinthal, 1989, 1990; Zahra and George, 2002); connective capacity (retaining
knowledge in inter-firm relationships utilising relational capability) and desorptive
capacity (external knowledge exploitation). Furthermore, given the dynamic nature of the
environment surrounding any innovation-focused company, the ‘dynamic capabilities’ of
sensing opportunities, seizing opportunities and reconfiguring company assets are also
needed when aiming at sustainable competitive advantage (Teece, 2007).

Although a number of company-centric studies have enriched the current understanding
of the organisational capabilities required for a company’s open innovation (Lichtenthaler
and Lichtenthaler, 2009; Hughes and Wareham, 2010; Hosseini et al., 2017), the open
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innovation research has appeared to ‘neglect the human side’ (Gassmann, Enkel and
Chesbrough, 2010; Hosseini et al., 2017). This requires studying company human capital
in a generally open innovation context (with a number of the recent studies heading
towards that direction, e.g. Mortara et al. 2009; Ahn et al. 2016). However, when it comes
to the human capital required particularly for company-university collaborative
innovation, this area remains understood to only a limited extent (Becker and Tomes,
1986; Bozeman and Boardman, 2014). Hence, this dissertation proceeds by analysing the
current understanding of a company human capital in university relations.

When studying generally inter-organisational relationships (where university—industry
collaboration is a special instance), the various theoretical lenses available thus far
demand studying these relationships at different levels of analysis. For instance,
researchers applying Stakeholder Theory (Freeman, 2010) as a theoretical lens tend to
study these relationships at the organisational or extra-organisational level. The Network
Theory (Wasserman and Faust, 1994) in turn, demands a higher level of analysis, such as
inter-organisational or multi-level analysis (Moliterno and Mahony, 2011). In studying
inter-organisational relationships, Marchington and Vincent (2004) argue that
organisations generally should not be perceived as homogeneous. Furthermore, following
Lane and Bachmann (1997), Marchington and Vincent (2004) developed a model from
Sako’s (1992) and propose that inter-organisational relations should be studied through
the interplay of interactions happening at the different levels — institutional, organisational
and interpersonal (Sako, 1992; Lane et al., 1995; Marchington and Vincent, 2004).

One of the ways to deal with the task of overseeing the interplay between the levels of
analysis is to approach organisational entities as nested arrangements, as illustrated in
Figure 4 (Hitt et al., 2007). The nested approach proposed by Hitt et al. (2007, p. 1387)
implies that ‘individuals are nested in work groups, which in turn are nested in larger
organizational units, such as departments or strategic business units (SBUs), which are
nested in national or multinational organizations’. As it can be seen from Figure 4, the
theoretical concept that assists in bridging different levels of organisations’ analysis is
organisational human capital.
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Figure 4: Multi-level nesting arrangement (Hitt et al. 2007, p. 1387)

From the open and collaborative innovation perspective, organisational human capital is
similarly the research tunnel connecting individual-level characteristics with
organisational-level relational capability (capability to operate on the inter-organisational
level and higher levels) (Knudsen, 2008; Schillebeeckx et al., 2016). Following Hitt et al.
(2007), this dissertation uses the concept of human capital as a cross-level bridge in
studying the company perspective towards university relationships.

Human capital is one of the components of organisational intellectual capital, which in
turn includes human capital (people that form (or are nested into (Hitt et al., 2007))
organisations), relational capital (the value of organisations’ relations with external
stakeholders) and structural capital (assets remaining with organisations when individuals
leave it) (Edvinsson and Malone, 1997). The concepts of organisational capital generally
and organisational human capital particularly have their roots in economics, as
represented by organisational resources. Human capital combines the individual
characteristics, including skills, abilities, knowledge, education and experience (Schultz,
1962; Smith, 1976; Goldin, 2016), and personal characteristics (Becker and Tomes, 1986)
— resources utilised within the inter-organisational transactions. In the context of
technology- or science-based innovation Bozeman and Boardman (2014) propose
labelling the relevant organisational capital components as scientific and technical human
capital (STHC). STHC Theory (Bozeman and Boardman, 2014) suggests that
organisational capacities and capabilities shape the effects of individual-level resource
contributions (skills, abilities, knowledge, education, experience and personal
characteristics) (Dietz and Bozeman, 2005).

The open innovation research landscape is gradually developing a better understanding
of its human side (Gassmann, Enkel and Chesbrough, 2010; Hosseini et al., 2017; Bogers,
Foss and Lyngsie, 2018). A few studies have contributed to this understanding in
highlighting the different individual characteristics required for general open innovation
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function (Mortara et al., 2009; Chatenier et al., 2010; Dabrowska and Podmetina, 2014;
Hafkesbrink and Schroll, 2014). The studies highlight such skills and capabilities as
negotiation, conflict resolution, problem solving and multi-tasking (Mortara et al., 2009;
Chatenier et al., 2010), knowledge brokerage, team management (Hafkesbrink and
Schroll, 2014), entrepreneurial skills (Lindegaard and Kawasaki, 2010), decision-making,
risk-taking and cultural awareness (Dabrowska and Podmetina, 2014). Despite the initial
studies helping to shape the general understanding of the open innovation manager
profile, the knowledge of the human capital components required for general open
innovation function and for particularly company-university innovation remains quite
fragmented (Vanhaverbeke, Cheng and Chesbrough, 2017). This dissertation aims to
contribute in addressing this research gap and particularly in developing a profile of a
company manager responsible for university collaboration in innovation.

2.4 Intermediary perspective towards UIC

Given the importance of the academia-business interface for economic development and
the number of challenges that emerge in the university—industry relationships (Galan-
Muros and Plewa, 2016), innovation intermediaries of different natures continue to
emerge to facilitate the knowledge exchange between the two (Howells, 2006). For
particularly the university—industry interaction context, Yusuf (2008, p. 1170) defines the
intermediary as an entity whose ‘“midwifery” assists knowledge exchange between
universities and the business community through the creation of bridging ties and
interfaces, by diagnosing needs and articulating the demand for certain kinds of
innovation, by instituting a dynamic framework for change and working to achieve the
change through financing and other means’.

The forms of intermediation and respective bodies in UIC vary a great deal depending on
various contextual factors, such as the goals of the particular Ul collaboration (whether it
is about tacit or explicit knowledge (technology) transfer or collaboration in education),
the modes or links of interaction, the organisational structures of collaborating parties,
institutional settings and others. This is why the actual terms used to describe the
intermediating entity also vary and could be termed ‘technology transfer office’,
‘innovation intermediary’ or just ‘intermediary’, ‘collaborative platform’, ‘research
centre’, ‘development agency’, ‘knowledge brokers’ and others (Bercovitz et al., 2001,
Howells, 2006; Wright et al., 2008; Schoen, van Pottelsberghe de la Potterie and Henkel,
2014; Barlatier, Giannopoulou and Pénin, 2017). To avoid a rather difficult choice in
labelling the intermediating bodies, the general term ‘knowledge transfer intermediary’
(KTTI) is used in this dissertation. This term serves as a holistic concept reflecting the
function of transferring knowledge regardless of the position of this knowledge on the
spectrums of ‘explicit vs. tacit” and ‘know-what vs. know-about’ and regardless of the
stage of its actual transformation to innovation (from creation to exploitation).

As the KTls, again, take different forms and serve in satisfying different needs in UIC,
the scholars studying them also apply various theoretical lenses. One of the most widely
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acknowledged works on innovation intermediation thus far is that by Jeremy Howells
(2006). In this work, the four key streams of literature on innovation intermediation are
outlined: ‘(a) literature on technology transfer and diffusion; (b) more general,
innovation research on the role and management of such activities and the firms
supplying them; (c) the systems of innovation literature; (d) research into service
organizations and more specifically Knowledge Intensive Business Services (KIBS) firms’
(Howells 2006, p. 716). The later special issue of Research Policy (2008) analyses in-
depth intermediation in the context of university—industry linkages (Kodama, Yusuf and
Nabeshima, 2008). That special section invites us into a discussion of the knowledge
market per se and the role of intermediaries in transferring tacit and explicit knowledge
on that market (Yusuf, 2008). A number of works on innovation intermediation in the
UIC context study the types of KTIs and their structures (Bercovitz et al., 2001; Howells,
2006; Wright et al., 2008; Schoen, van Pottelsberghe de la Potterie and Henkel, 2014;
Barlatier, Giannopoulou and Pénin, 2017). Finally, one of the latest works on innovation
intermediation studies the rapidly developing phenomena of online marketplaces for
knowledge or technology (Dushnitsky and Klueter, 2017). Particularly, the emerging
digital form of knowledge transfer intermediation remains the least studied (and the least
common in practice) thus far in the context of university—industry collaboration
(Sendergaard, Bergenholtz and Juhl, 2015; Dushnitsky and Klueter, 2017) despite its
relevance for the academia-business interface. For this reason, this dissertation is devoted
to studying in-depth the emerging phenomenon of digital KTIs in university—industry
collaboration. However, to understand the nature and the role of digital KTIs, it is
necessary to first review the existing works on the general role of KTIs (including their
non-digital, physical forms). This is why the dissertation continues with a review of the
literature on knowledge markets and the role of KTIs within them as well as of their
existing typologies in, particularly, the UIC context.

2.4.1 Knowledge markets and the phenomenon of intermediation

Given the complexity of knowledge as a phenomenon which may take various forms —
from ‘explicit’ (codified) to ‘tacit’ knowledge (Polanyi, 1966; Nonaka and Takeuchi,
1995) — the need for intermediaries on the knowledge market appears not less evident
when compared to traditional markets of goods and services (Booker et al., 2008). The
knowledge market ‘serves functions similar to the traditional market by matching buyers
with sellers, facilitating the exchange of information, goods, services, and payments, and
providing a regulatory framework’ (Bakos 1998; Booker et al. 2008, p. 243). In the
particular context of knowledge exchange happening across the academia-business
interface, intermediaries ‘serve familiar roles of matching, repackaging, and
redistribution — making academic findings available to practitioners’ (Booker et al. 2008,
p. 243). As an instance or an intersection of the knowledge market, the ‘market for
technology’ is also being studied. It implies an ‘exchange of goods for money’, which
may take various forms, such as technological alliances, joint ventures, acquisitions and
human capital flows and in concrete terms may be an ‘ex-ante’ practice (such as R&D
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contracts) or ‘ex-post’ (such as licensing deals, co-development or alliances based on the
exchange of existing technology) (Arora & Gambardella 2010, p. 777).

The phenomenon of intermediation is studied rather in-depth in the context of financial
services and is outlined by the economic theory of intermediation in regards to transaction
costs theory and information asymmetry (Allen and Santomero, 1998). However, even in
this quite largely explored context of financial intermediation, the classical theories
appear insufficiently developed to explain the paradox of transaction costs and
information asymmetries decreasing over time and a number of intermediaries
continuously growing (Allen and Santomero, 1998).

In the UIC context, intermediaries are also going through evolutionary development
processes and, along with the rather traditional forms of university—industry knowledge
transfer intermediaries such as technology transfer offices (TTOs) (Alexander and
Martin, 2013) and Research and Technology Organisations (RTOs) (Barlatier,
Giannopoulou and Pénin, 2017), novel forms such as online knowledge marketplaces
continuously emerge (Dushnitsky and Klueter, 2011). Again, similar to the financial
sector (Allen and Santomero, 1998), despite the novel forms of information management
and exchange being available and continuously advanced, the number of knowledge
transfer intermediaries (KTIs) in UIC continues to grow (Barlatier, Giannopoulou and
Pénin, 2017), and the barriers remaining in university—industry relationships may explain
that growth at least partially (Galan-Muros and Plewa, 2016). This only extends the
diversity of the KTIs’ forms (see the following subchapter) and consequently challenges
our understanding of the phenomena as well as increases the complexity of the KTIs’
performance measurement and evaluation (Comacchio and Bonesso, 2012).

2.4.2 Typologies of the KTIs in UIC

A number of studies have contributed to building our understanding of the functions that
innovation intermediaries play in knowledge and technology transfer as well as in the
innovation management processes. Table 3 summarises a few examples of such studies —
some focus generally on innovation management or knowledge transfer, and some take a
closer look at the university—industry interface.

More than a decade ago, Howells (2006) provided us with one of the first holistic
typologies of knowledge transfer intermediaries (KTIs). The study outlines 10 key
functions of innovation intermediaries, which were also reflected in later works —
including those done in the university—industry collaboration context (see Table 3). The
first is foresight and diagnostics, referring to technology foresight and forecasting, which
is also found as a function of research and technology organisations (RTOs) (Arnold et
al., 2007; Agogu, Ystr and Masson, 2013) and the articulation of needs and requirements
(Yusuf 2008 - for UIC). The second is scanning and information processing, or scanning
and technology intelligence, which also found to be important in the UIC context as a
function of ‘external’ intermediaries (such as regional development agencies and public
research centres) (Wright et al., 2008) and appears among the key functions of online
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knowledge marketplaces (Dushnitsky and Klueter, 2017). The third, knowledge
processing and combination/recombination, helps to combine partners’ knowledge,
generating in-house knowledge (Arnold et al., 2007; Agogu, Ystr and Masson, 2013).
Fourth, gatekeeping and brokering, refers to matchmaking and brokering (Agogu, Ystr
and Masson, 2013; Dushnitsky and Klueter, 2017) and contractual advice explicit in the
UIC context (Wright et al., 2008; Alexander and Martin, 2013; Schoen, van Pottelsberghe
de la Potterie and Henkel, 2014). Fifth, testing and validation, entails diagnostics,
analysis and inspection, prototyping and pilot facilities, scaling-up and training — these
functions are performed by universities but still remain particularly relevant in cases of
projects with RTOs (Arnold et al., 2007; Agogu, Ystr and Masson, 2013). Sixth,
accreditation, refers to specification setting and providing standards advice, which, again,
is particularly relevant in cases of projects with RTOs (Arnold et al. 2007). Seventh is
regulation and arbitration; these functions are also discussed in the UIC context in
relation to KTI structures and autonomy (Markman et al., 2005; Schoen, van
Pottelsberghe de la Potterie and Henkel, 2014). Eighth, protecting the results, refers to
intellectual property (IP) rights (IPR) advice and management, which is relevant in cases
of technology transfer offices (TTOs) in the UIC context (Wright et al., 2008; Alexander
and Martin, 2013; Schoen, van Pottelsberghe de la Potterie and Henkel, 2014). Ninth,
commercialisation, entails market research and business planning, sales network and
selling, finding potential capital funding, venture capital and initial public offerings —
functions related to technology- (or knowledge-) based entrepreneurship, which is
acknowledged as one of the key competences of, for example, university TTOs
(Alexander and Martin, 2013). Finally is evaluation of outcomes, referring to technology
assessment and evaluation; although not commonly, this function is practiced by
university in-house TTOs in the UIC context, such as in the case of Stanford University’s
TTO (Barlatier, Giannopoulou and Pénin, 2017).

As can be seen, the functions of general innovation intermediaries are quite widely
explored and understood by the existing literature. Regarding the university—industry
collaboration context, a number of substantial research works have explored in-depth and
explain the role and functions of knowledge transfer intermediaries — however, thus far
mainly from the perspective of their organisational structures (or the structural dimension
of the institutional theory approach) (Bercovitz et al., 2001; Markman et al., 2005;
Schoen, van Pottelsberghe de la Potterie and Henkel, 2014). At the same time, the recent
literature review on university technology transfer (Miller et al. 2016) suggests that there
is a need to take a contextual approach towards studying the performance and
effectiveness of intermediaries as contextual settings appear to vary greatly from one case
of university knowledge/technology transfer to another. Furthermore, the literature also
suggests that the emerging forms of online knowledge marketplaces, crowdsourcing
platforms and digital knowledge transfer intermediaries — their functions and business
models — remain largely unexplored, both in the business-to-business context
(Dushnitsky and Klueter, 2017) and even more so in the university-to-industry context
(Soendergaard, Bergenholtz and Juhl, 2015; Barlatier, Giannopoulou and Pénin, 2017).
This dissertation aims to contribute in covering this research gap.
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2.5 Assessment of UIC: Government and multi-stakeholder
perspective

Given the number of challenges and barriers existing in university—industry collaboration
processes (Galan-Muros and Plewa, 2016) as well as the polarity of the key actors’ goals
and motives (Parker, 1992), the assessment of UIC becomes an extremely challenging
task (Rossi and Rosli, 2015). Furthermore, the definition of UIC ‘success’ and
‘performance’ may vary greatly depending on who is intending to evaluate these —
whether it is a university perspective assessment or takes a business-focused lens or
whether it is an evaluation carried out by a third party — such as public agencies co-
financing collaborative initiatives or state or regional communities intending to assess the
impact of UIC on society (Link and Siegel, 2005; Leyden and Link, 2013; Albats,
Fiegenbaum and Cunningham, 2018). Despite the importance of university—industry
relationships for innovation development per se and, consequently, the importance of the
assessment of such relationships (Nuutinen et al., 2017) being acknowledged (Seppo and
Lilles, 2012; Rossi and Rosli, 2015), a universal set of key performance indicators (KPIs)
for such does not exist (Perkmann, Neely and Walsh, 2011; Piva and Rossi-Lamastra,
2013). Among the key reasons for the absence of a universal evaluation instrument are,
first, multi-stakeholder involvement — the polarity of their approaches and relativism in
UIC assessment (Salimi and Rezaei, 2016) — and second, linked to the first, the high
contextual dependency of the KPIs’ relevance for particular UIC cases (Albats,
Fiegenbaum and Cunningham, 2018).

In Publication I, constituting this dissertation (Albats, Fiegenbaum and Cunningham,
2018), a process approach to systemising UIC KPIs is applied — particularly, taking
Brown and Svenson’s (1998) collaboration lifecycle of inputs, in-process activities,
outputs and impacts (this lifecycle was later used also by Perkmann et al. 2011 in the UIC
context). The process approach enables the building of a relatively holistic picture of the
UIC lifecycle and the KPIs relevant for each of the stakeholders at each of the UIC process
stages. In the following subsections the stakeholders’ perspectives towards UIC success
assessment (university, industry or multi-stakeholder perspectives: both academia and
industry as well as all the Quadruple/Quintuple Helix stakeholders) are reflected based
on the review of the existing scientific works. Table 4 summarises the selection of studies
used in this dissertation by the stakeholder(s)’ perspectives that the studies take. The
studies were classified predominantly based on the stakeholder groups’ approaches to
validating the certain set of KPIs or evaluation criteria. Thus, although many of the KPIs
developed in each of the studies could serve all the stakeholder groups’ perspectives to a
certain extent, the basis for classification is the sample approached or the primary and
secondary data used. For example, based on the data collected it is rather an academia
perspective taken in the study by Kauppila et al. (2015), while rather a business/industry
perspective is taken in case of the study by Perkmann et al. (2011). Both core actors’
perspectives are primarily explored, such as in the study by Barnes et al. (2002) or Mead
et al. (1999). A third-party perspective is taken, for example, in the study by D’Este et al.
(2012) in exploring the effects of geographical proximity. Finally, among the limited
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number of studies, a rather Quintuple Helix stakeholder (or multiple-stakeholder)
approach is applied in the study by Rossi and Rosli (2015).

Table 4: Summary of the KPIs of UIC success
Were reviewed and utilised in Publication | (Albats et al. 2017) — reorganised here per
stakeholder perspective

Stakeholder/ Inputs In-process Outputs Impact
UIC stage activities
University/acade Kauppila et al. Barbolla & Kauppila et al. Santoro 2000
mia 2015 Corredera 2009 2015 Wang et al. 2016
Petruzzelli, 2011 | Butcher & Jeffrey | Salimi & Rezaei
2007 2016
Kauppila et al. Petruzzelli, 2011
2015

Industry/business

Al-Ashaab 2011
Perkmann et al.
2011

Bruneel et al. 2010
Bstieler et al. 2015
Perkmann et al.
2011
Rohrbeck &
Arnold, 2007
Schubert & Bjarn-
Andersen 2012

Al-Ashaab 2011
Perkmann et al.
2011

Al-Ashaab 2011
Perkmann et al.
2011

Multi-
stakeholder

Barnes et al. 2002
D'Este et al. 2012
Laursen et al. 2011
Mead et al. 1999
Plewa et al. 2013
Rossi & Rosli
2015
Seppo & Lilles
2012
Thune 2011

Barnes et al. 2002
Nielsen et al. 2013
Mead et al. 1999
Mora-Valentin et
al. 2004 Plewa &
Quester 2007
Plewa et al. 2013
Ramos-Vielba et
al. 2010
Rossi & Rosli
2013
Seppo & Lilles
2012
Thune 2011

HE-BCI survey
Rossi & Rosli
2013
Seppo & Lilles
2012

HE-BCI survey
Rossi & Rosli
2013
Seppo & Lilles
2012

251

University perspective towards UIC assessment

Given the scientific nature of university and research institutions, not surprisingly, one of
the common indicators applied to evaluating UIC inputs from the academia side is the
number of joint publications, citations, projects, reports, contracts or patents done in the
past (Petruzzelli, 2011; Kauppila et al., 2015; Albats, Fiegenbaum and Cunningham,
2018). For the in-process activities, linked to the mentioned inputs, a clear publication
policy and IPR agreements are highlighted by the literature addressing the academia
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perspective (Kauppila et al., 2015). Along with commitment to collaboration (Butcher
and Jeffrey, 2007) and inter-organisational trust (Barbolla and Corredera, 2009;
Kauppila et al., 2015), the literature highlights a need for clearly defined roles and
working methods to support value creation on both sides (Barbolla and Corredera, 2009;
Kauppila et al., 2015). Finally, the importance of strong project management capability
is also highlighted by the university-focused literature dealing with UIC success
assessment (Butcher and Jeffrey, 2007; Kauppila et al., 2015).

In terms of UIC outputs and outcomes, the university-perspective studies again put an
emphasis on publications and their impact (including dissertations as UIC outcomes)
(Salimi and Rezaei, 2016) and patents (Petruzzelli, 2011). Notably, impact measures are
often neglected in the university-perspective type of studies (Perkmann et al., 2013) —
especially in respect to UIC’s impact on university teaching (Lin and Bozeman, 2006).
However, the general importance of such impacts, such as ‘return on investment’, is
acknowledged (Santoro, 2000), and a recent study (Wang et al., 2016) has already
detected an inverted U-shape relationship between academic commercialisation and
teaching performance. Overall, the university-perspective type of studies tend to place
more emphasis on the inputs, in-process activities and outputs of UIC along with the need
for continuous and careful governance and monitoring of the entire UIC process
(Kauppila et al., 2015). The impacts are more carefully considered when the other
stakeholders are invited to examine the UIC success and/or performance.

2.5.2 Industry perspective towards UIC assessment

The industry-perspective studies among UIC inputs highlight such measurements as the
R&D expenditures of both parties (Al-Ashaab et al., 2011) and the number of joint
publications done in the past (Perkmann, Neely and Walsh, 2011). In terms of the in-
process activities, the industry-focused literature, like the university-focused studies, puts
an emphasis on such metrics as clearly defined roles (Rohrbeck and Arnold, 2007), jointly
defined strategy (Rohrbeck and Arnold, 2007; Perkmann, Neely and Walsh, 2011) and
clarity of publication and IPR management policies (Rohrbeck and Arnold, 2007;
Bruneel, D’Este and Salter, 2010; Bstieler, Hemmert and Barczak, 2015). Such studies as
those focusing on the perspective of one of the two key actors underscore the importance
of trust and commitment (Bruneel, D’Este and Salter, 2010; Schubert and Bjgr, 2012),
the alignment of the working methods (Rohrbeck and Arnold, 2007; Schubert and Bjar,
2012) and strong project management (Rohrbeck and Arnold, 2007; Bstieler, Hemmert
and Barczak, 2015). In addition to the KPIs shared with the university-focused studies,
the firms-oriented literature also points out such metrics as the number of joint
supervisions, the number of the university’ students working with the company (Al-
Ashaab et al., 2011) and the number of social events, such as joint public lectures
(Perkmann, Neely and Walsh, 2011).

Compared with the university-centric literature, the industry-focused works appear to
place a slightly greater emphasis on the UIC outputs and impacts. The output KPIs, in
addition to the number of joint publications, patent applications, patents granted and
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jointly supervised thesis works (Al-Ashaab et al., 2011; Perkmann, Neely and Walsh,
2011) include, depending on the context, such metrics as the number of new (improved)
products/services/technologies/architectures or designs (Al-Ashaab et al., 2011;
Perkmann, Neely and Walsh, 2011). Furthermore, the number of best business practices
developed and adapted by the focal firm as a result of UIC is outlined as an outcome KPI
of UIC (Al-Ashaab et al., 2011). The company-perspective impact metrics include
financial KPIs (such as gross profit and cost savings thanks to UIC projects (Al-Ashaab
et al., 2011)), the number of successfully completed business projects and the number of
emerging follow-up projects (Al-Ashaab et al., 2011; Perkmann, Neely and Walsh, 2011).
The sustainability-related metrics — in the technical/technological sense (such as
recycling), from the social and strategy perspectives (such as number of new employees
and the company’s network capital developed), (Al-Ashaab et al., 2011; Perkmann, Neely
and Walsh, 2011) also outline the company perspective towards UIC assessment.

2.5.3  Multi-stakeholder perspectives towards UIC assessment

The literature on UIC assessment addressing the perspectives of multiple stakeholder
groups (such as both university and industry at the same time or the perspectives of the
third parties (such as governmental agencies, society) or those that tend to take all of these
into account) mostly cover the KPIs that the solely university-focused or solely company-
focused studies consider (Albats, Fiegenbaum and Cunningham, 2018). Furthermore,
such multiple-stakeholder studies bring in a number of additional KPIs — those that are
overlooked by single-stakeholder-focused studies (Albats, Fiegenbaum and Cunningham,
2018).

Particularly, the ‘additional’ input KPIs brought in by the multi-stakeholder literature
include, first, the financial resources invested in collaboration — government and industry
co-financing as well as industry in-kind contributions (Seppo and Lilles, 2012; Rossi and
Rosli, 2015). Furthermore, the third-party lens applied to UIC outlines such input KPIs
as the corporate strategies towards UIC and the amount of resources allocated to support
such strategies along with both parties’ staff perception towards the benefits of UIC and
the number of a company’s previous contacts or current involvements with universities
(Seppo and Lilles, 2012). The company characteristics, such as company quality
certificates (such as those granted by the International Organization for Standardisation
— 1SO) membership in relevant associations or research groups and the structure of the
company’s employees by occupation and education, are also suggested for a closer look
when assessing the inputs for UIC. As one of the recipes for diminishing the barriers
arising often in UIC (Galan-Muros and Plewa, 2016), the multi-stakeholder literature also
suggests tracking the acceptance of each other’s needs and benefits by both parties
(further assigned in the partner agreement) as well as assuring effective communication
channels and modes, as the input-stage KPIs.

Of the ‘additional’ in-process KPIs, the multi-stakeholder literature suggests a number of
postdoctoral or doctoral positions offered within the UIC as well as secondment of
researchers (Ramos-Vielba, Fernandez-Esquinas and Espinosa-de-los-Monteros, 2009;
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Seppo and Lilles, 2012). Among the added output KPIs, the Quintuple Helix perspective
suggests tracking the number of UIC services (provided by the university/acquired by
company) along with the university income from industry collaborations (per type of
service), including the number of licenses and amount of licence revenue (Rossi and Rosli,
2015).

The unquestionable added-value of the multiple-stakeholder approach application to UIC
assessment is its contribution to the assessment of the UIC impact, which was brought in
per se by a number of policy studies and their ‘Impact’ agenda (Lambert, 2003; Witty,
2013; Allas, 2014). The concrete metrics on the impact level brought in by the multi-
stakeholder studies include the number of UIC-originated start-ups, spin-offs and linked
metrics of the employment growth and investments turnover as well as global impact
metrics (knowledge intensity of production; export growth, etc.) (Seppo and Lilles, 2012;
Rossi and Rosli, 2015; HEFCE, 2017).

2.6 UIC links and challenges

In studying UIC stakeholders scholars invest a lot of effort in studying how actually
(through what links) the stakeholders are connected, what brings them together and what
hinders their collaboration (Bruneel, D’Este and Salter, 2010; Galan-Muros and Plewa,
2016). Universities and industry happen to be involved in relationships via various
collaborative links (Meyer-Krahmer and Schmoch, 1998; Perkmann and Walsh, 2007)
although both parties face a number of challenges along each of the collaborative links
(Bruneel, D’Este and Salter, 2010; Galan-Muros and Plewa, 2016). The work by Galan-
Muros and Plewa (2010) is one of the most recent studies combining an in-depth literature
review and empirical validation and providing an overarching outlook towards
collaborative links (or activities) and barriers as well as drivers of UIC. Table 5
summarises the proposed types of activities, barriers and drivers of UIC.

In terms of UIC activities, Galan-Muros and Plewa (2010) suggest that there are three key
streams — education, research and valorisation. The education set of UIC links includes
such activities as curriculum design and delivery and joint supervision (Alexander and
Martin, 2013). It also includes lifelong learning activities (seminars, workshops for
industry, training of company employees and continuous professional development
(Meyer-Krahmer and Schmoch, 1998; Alexander and Martin, 2013)) and student mobility
(training of postgraduates and internships at the firm, student placements (Ramos-Vielba,
Fernandez-Esquinas and Espinosa-de-los-Monteros, 2009; Alexander and Martin,
2013)). The research type of UIC combines such activities as professional mobility
(employee exchange, secondment, postgraduate training in the company) and R&D-
related activities (contract, sponsored and collaborative research; shared facilities;
publications; PhD theses (Meyer-Krahmer and Schmoch, 1998; Georghiou and Roessner,
2000; Cohen, Nelson and Walsh, 2002)). Finally, the valorisation type of activities entails
entrepreneurship, including joint ventures, academic and student entrepreneurship, spin-
offs and spin-outs (Cohen, Nelson and Walsh, 2002; Perkmann and Walsh, 2007; Ramos-
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Vielba, Fernandez-Esquinas and Espinosa-de-los-Monteros, 2009; Alexander and
Martin, 2013). It also includes commercialisation-related activities, such as consulting,
patents and licencing (Meyer-Krahmer and Schmoch, 1998; Cohen, Nelson and Walsh,
2002; D’Este and Patel, 2007). Although the study by Galan-Muros and Plewa (2010)
mentions the relevance of less formal activities, their proposed framework mainly
combines rather tangible forms of knowledge transfer between universities and industry.
However, if one looks at prior works (Meyer-Krahmer and Schmoch, 1998; Cohen,
Nelson and Walsh, 2002; D’Este and Patel, 2007; Perkmann and Walsh, 2007; Ramos-
Vielba, Fernandez-Esquinas and Espinosa-de-los-Monteros, 2009; Alexander and
Martin, 2013), less formal modes of engagements, such as participation in conferences
and other events and networking between university and company employees, are also
highlighted. These, less formal activities may take place along each of the collaborative
streams (education, research, valorisation) and even across them (see Table 5).

Despite the variety of the known collaborative mechanisms, a number of barriers continue
to exist in UIC. The study by Galan-Muros and Plewa (2010), being one of the most
recent works on the topic, shares four key types of barriers in UIC (Table 5). The first
barrier is a connection problem — the challenge of identifying and selecting the right
academic/industry partner in terms of capabilities and strategic fit (Barnes, Pashby and
Gibbons, 2002; Muscio and Pozzali, 2012; Plewa et al., 2013). The second common
barrier identified is a lack of funding for collaboration on all the three ends — government,
industry and academia (Etzkowitz, 1998; Lambert, 2003; Bercovitz and Feldman, 2007,
Perkmann, Neely and Walsh, 2011; Muscio and Pozzali, 2012). The third principle barrier
in UIC relates to the differences in organisational culture — differences in motivations
(research and education vs. profit), communication (academic vs. business language),
timeframes and different operational settings (Barnes, Pashby and Gibbons, 2002;
Bruneel, D’Este and Salter, 2010; Muscio and Pozzali, 2012). The fourth barrier, closely
linked with the previous one, relates to differences in internal characteristics, including
publications on the university side vs. non-disclosure principles on the industry side and
the limited absorptive capacity of companies (Perkmann and Walsh, 2009).

Although there are many barriers in UIC, there are also drivers of these inter-
organisational relationships which bring the stakeholders together. According to Galan-
Muros and Plewa (2010) there are two key types of drivers. The first implies the
availability of complementary resources: for universities these are industrial challenges,
knowledge of industrial needs, co-financing of university research and contribution to
university educational activities; for companies this implies access to the advanced
academic research results and access to the human capital and shared facilities (Etzkowitz
and Leydesdorff, 2000; Bercovitz and Feldman, 2007; Ramos-Vielba, Fernandez-
Esquinas and Espinosa-de-los-Monteros, 2009). As in any inter-organisational
relationships, such attributes as trust, commitment, experiences in prior relationships and
shared goals also support UIC as a relationship driver (Barnes, Pashby and Gibbons,
2002; Siegel, Waldman and Link, 2003; Mora-Valentin, Montoro-Sanchez and Guerras-
Martin, 2004; Muscio and Pozzali, 2012; Galan-Muros and Plewa, 2016).
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Despite the barriers and drivers of UIC being well explored and understood by scholars,
the ways to overcome the barriers, unlock the drivers and thus facilitate UIC remain to a
large extent undefined (Siegel et al., 2004; Bruneel, D’Este and Salter, 2010; Galan-
Muros and Plewa, 2016).
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2.7 Stakeholder theory and ‘Helix’ concepts in studying UIC

The stakeholder theory has been developed to cope with the problems which appear to a
different extent relevant for the modern state of university—industry collaboration, where
the core collaborative actors may have polar visions towards joint activities or conflicting
interests (Parker, 1992; Mcadam et al., 2012). According to the originator of the
stakeholder theory, Edward Freeman, it was developed to solve at least three specific
problems (Freeman et al., 2010).

The first is ‘the problem of value creation and trade’ — or the understanding of how those
two are possible in rapidly changing and context-dependent business relationships
(Freeman et al. 2010, p. 4), which appears particularly relevant for the knowledge markets
where UIC is primarily positioned. The second is ‘the problem of the ethics of capitalism’,
which in the context of university-business collaboration, in addition to the ‘business vs.
ethics’ discussion on the business side (Freeman et al. 20107, p. 4-5), is enriched by the
debates around ‘academic capitalism’ emerging from the developing phenomenon of the
entrepreneurial university (Slaughter and Larry L., 1997; Renault, 2006). The third
problem addressed by stakeholder theory is ‘a problem of managerial mindset’ (Freeman
et al. 2010, p. 5), which again stresses the issues on both ends of the university-business
links. On the business side, it is reflected as a challenge of combining business and ethics
in the managerial mindset while facing the age of turbulence and globalisation. On the
university side it is reflected first in the challenge for economics scientists to redefine
economic theory to address ethical challenges and, second, in the challenge of developing
business schools’ curricula that supports nurturing the dual (business plus ethics)
managerial mindset (Freeman et al., 2010).

Classical stakeholder theory (Freeman, 1984) studies the strategic management of the
organisation analysing the internal and external stakeholders — actors (individuals or
groups of them) which ‘can affect or are affected by the achievement of the organisation s
objectives’ (Freeman 1984, p. 46). One of the critics of stakeholder theory argues that it
applies solely to corporations (Donaldson and Preston, 1995). However, recent
developments in stakeholder theory suggest that it can and, moreover, should also be
applied to ‘small or family owned businesses, privately owned concerns of any size,
partnerships, non-profit and governmental organizations’ (Phillips et al. 2003, p. 495;
Freeman et al. 2010).

In this respect, the recent works on university—industry collaboration, knowledge and
technology transfer tend to apply stakeholder theory increasingly more often and not just
studying firms in their collaboration with universities (as Abidin et al. 2003). Scholars
also apply it to studying the university as a focal actor (Mcadam, Miller and Mcadam,
2016b) as well as to collaborative projects with multiple stakeholders involved (Carlos et
al., 2015). The relevance of stakeholder theory as one of the theoretical lenses for
studying UIC has also been increasing due to the constantly growing empirical
applicability of the ‘Helix’ concepts.
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Following the main goal of this research of seeking ways to facilitate university—industry
collaboration, this dissertation applies the stakeholder theory perspective as an umbrella
approach. This work is an attempt to build a holistic picture and suggest measurements
that take into account the perspective of each of the stakeholders in the Triple Helix
(university, industry, government) while still reflecting the impacts of their actions on
broader society (Quadruple Innovation Helix) taking place in environmental settings
(Quintuple Innovation Helix). Thus, the author continues with reviewing the literature
that studies the UIC links, challenges and perspectives of each of the three stakeholders
of the Triple Helix, including intermediaries as the focal ones, the impacts made by their
interactions and the contexts in which these stakeholders interact.

2.8 Summarising the literature insights and research problems

The dissertation is article-based and is formed of five research articles, each of which
addresses the perspective of a particular actor in university—industry relations towards
UIC at a particular level of analysis. Table 6 summarises the research problems addressed
by this dissertation per groups of stakeholders in university—industry collaboration.

Specifically, the research papers contributing this dissertation are follows:

o Publication | approaches UIC from the university side and particularly
from the perspective of a university academic (intra-organisational/individual): Miller,
K., Alexander, A., Cunningham, J.A. and Albats, E. (2018) ‘Entreprencurial academics
and academic entrepreneurs: a systematic literature review’, Int. J. Technology
Management, VVol. 77, Nos. 1/2/3, pp.9-37.

o Publication 11 takes the perspective of industry in UIC (organisational
level): Albats E., Bogers M. & Podmetina D. (2016). Companies’ human capital required
for collaboration: Toward a focus on university relations. Conference article. In:
University—industry Interaction Conference, University-Industry Interaction: Challenges

and Solutions for Fostering Entrepreneurial Universities and Collaborative Innovation”,
ISBN: 978-94-91901-20-1, pp. 144-170. Amsterdam, June 2016.

o Publication 111 compares academic and business perspectives towards the
open innovation concept on the organisational level: Teplov, R., Albats, E. &
Podmetina, D. (2018). What does open innovation mean? Business versus academic
perceptions. International Journal of Innovation Management (1JIM). Forthcoming.

o Publication 1V takes the perspective of an intermediary in UIC: Albats,
E., Fiegenbaum, I. & Alexander A. (2016). Innovation intermediaries in university—
industry collaboration: Analysis of the online platforms. Conference article. In: The
XXVII ISPIM Innovation Conference Proceedings. Porto, June 2016.

o Publication V takes a multi-actor perspective towards analysing UIC
performance — all three actors of the Triple Helix — university, industry and government
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(inter-organisational level): Albats, E., Fiegenbaum, I. & Cunningham, J.A. (2018). A
micro level study of university industry collaborative lifecycle key performance
indicators. The Journal of Technology Transfer, 43(2), pp.389-431.
https://link.springer.com/article/10.1007/s10961-017-9555-2

Figure 5 describes the theoretical framework of the dissertation and highlights the
theoretical contribution of each publication. All the research publications included in the
dissertation to a certain extent address issues of inter-organisational relationships and,
thus, the theory of inter-organisational relationships frames the general theoretical
background of the dissertation. Dashed lines in the figure highlight that the theoretical
approaches cross-cut rather than limit the scope.

Stakeholder theory framing the phenomenon of inter-organisational relationshipsin the context of UIC
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Figure 5: Theoretical framework of the dissertation
Concept level (circles): The key stakeholders and the key linked concepts (university and the concept
of entrepreneurial university; industry approached with the knowledge-based view and open innovation
concept; government and society linked via Qudruple-Helix concept; intermediary in university—
industry relationships).
Theory level (rectangle): Stakeholder theory as an overaching framework for studing the relationships
between stakeholder organisations in the context of university—industry relationships.
Publication level (Publications I-1V_boxes): Article in this dissertation contributing a certain
stakeholder perspective.
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3 Methodology

3.1 Defining the research paradigm

This dissertation is devoted to exploring the phenomenon of inter-organisational
relationships in the context of university—industry collaboration. It focuses particularly
on university—industry collaboration for innovation, where ‘knowledge’ is an essential
asset. The concept of knowledge itself is quite elusive, and its definition or the perception
thereof depends highly on contextual settings (Cormican & O'Sullivan, 2003, p. 3).
Following the Theaetetus of Plato (Everson, 1990; Fine, 1992) and understanding of
knowledge as a ‘justified true belief’ Ladyman (2002) frame the traditional view towards
knowledge: ‘knowledge can only be claimed when we have an adequate justification for
our beliefs’ (Ladyman 2002, p. 6). Cormican and O’Sullivan (2003, p. 3) reframe it as
‘an opinion, idea or theory that has been verified empirically and agreed upon by a
community’. Thus, the first important notion about knowledge is its relativism — to
become knowledge, the information, idea or opinion needs to be agreed upon or accepted
by a community. Therefore, in relation to the ontological debates of the Four Paradigms
(Burrell and Morgan, 1979), one can conclude that whatever knowledge is produced,
acquired or shared — it all goes through humans’ subjective evaluation — is a product of
the human mind — in combination with the case-specific characteristics of the
environment — see Figure 6 for the position of this research in the Four Paradigms.
Furthermore, in terms of the epistemological debate as knowledge is being agreed upon
by a community, it is always a collective effort of the social actors involved within the
knowledge creation process. In terms of human nature, the author acknowledges both that
the environment affects humans’ behaviour and that humans themselves do as well as
those building the environment (rather than being prisoners thereof). Furthermore,
Markusen (1994) suggests that knowledge is complex, is hard to package, is often
intrinsically embedded in the knower and cannot be commaoditised or traded as a part of
a transaction between two parties. However, to make the knowledge transfer between two
actors happen, the knowledge embedded within one actor needs to be acquired by
(embedded into) the other (Cutler, 1989). Such an approach on knowledge being
embedded within knower reflects the tacit knowledge which is a target for the interpretive
view in epistemological debates.
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Figure 6: The Four Paradigms and positioning of this dissertation within
(adopted from Burrell and Morgan 1979)

Individuals involved in collaborations are supposed to be building knowledge collectively
— in a collaborative group and also within one’s own working environment. Looking at
the reality through the prism of the interaction between individuals and following the
approach of Alexander (2012), the author positions herself as a social constructivist. The
author’s research orientation as a social constructivist is based on two reasons. The first
is the nature of the phenomenon in focus — continuous (dynamic) flows of knowledge
(tacit and explicit) happening between individuals (social actors) and being embedded
within those actors. Second is an assumption that university—industry collaboration
should be considered in the first place as a social interaction as it implies a transfer of
knowledge, which in turn is embedded into actors and, due to its embeddedness, is
supposed to be jointly (or socially) constructed.

3.2 Research methodology

3.2.1 Research approach

The methodological choices made for this PhD dissertation follow the philosophical
considerations described above and the focus of this research — university—industry
collaboration for innovation — as well as its goals and research questions.

Two of the central concepts in the studied phenomenon are knowledge, which takes both
explicit and tacit forms as one of the core reasons or assets for these relationships, and its
transfer happening between individuals or social actors having their own internal
perceptions and interpretations of the world. These perceptions of the world as subjective
constructions and knowledge as a tacit asset call for capturing the qualitative rather than
quantitative factors of the knowledge transfer process (Nonaka and Takeuchi, 1995). This
is one of the two key reasons for taking an exploratory rather than an explanatory
approach to this study. Another reason for the research approach chosen lies in the
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rationale of this research. As the primary aim of this research is to find ways to facilitate
university—industry collaboration, or, in other words, to find out how the UIC could be
facilitated keeping in mind the perspectives of all the actors of the Helixes, the study
needs to take an exploratory approach rather than a descriptive or explanatory one. This
is particularly because an exploratory approach assists in capturing a holistic view
towards various perceptions (D’Iribarne, 1996) as it deals with the ‘... ’soft” inter-
relationships between core factors... " (Marschan-Piekkari and Welch, 2004).

In terms of the overall logic or research strategy, the dissertation follows an abductive
approach (Bryman and Bell, 2015) for a combination of reasons. On one hand, the
theoretical developments in the field of university—industry collaboration have an
established agenda (Perkmann and Walsh, 2007; Perkmann et al., 2013), which may be
used for further theory testing as per a deductive approach (Bryman and Bell, 2015). On
the other hand, a great variety of issues in the field remain unsolved along with a number
of novel theoretical developments (such as the open innovation concept) (Perkmann et
al., 2014; Geoghegan, 2017). Mantere and Ketokivi (2013) propose that in such a case of
some degree of theory development with certain conceptual issues remaining unsolved, a
balance between computational and cognitive reasoning is needed. That drives this
dissertation to simultaneously grasp the perceptions of the actual participants of the UIC
process, test whenever possible and discuss those against the linked theories rather than
merely examine the existing theory, as a deductive approach would suggest, or rely
primarily on the data, as inductive reasoning implies (Bryman and Bell, 2015).

Taking a multi-stakeholder approach in the context of UIC requires carrying out research
at different levels of analysis — the individual level (as individuals are involved in
collaborations); the organisational/institutional level (as these set up the rules for those
collaborations); the inter-organisational level (the actual collaboration level) and the
extra-organisational and industrial/regional/social levels (as these form the environment)
(Bogers et al., 2017). This dissertation addresses the three levels of analysis (see Table 7)
following the classification of Bogers et al. (2017), which distinguishes between different
levels of analysis particularly for the context of collaboration for innovation. Specifically,
Paper | studies the phenomenon of entrepreneurial academic entrepreneurs mainly on the
intra-organisational or individual level, although it refers back to the institutional
(organisational) level. Papers II-IV stay on the organisational level as the focus is
particularly from the company (Papers I, I1l) or intermediary (Paper 1V) perspective.
Paper V has collaborative projects in focus and grasps the perspectives across
participating organisations and decision-making levels.
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3.2.2 Research methods

To set up a robust theoretical ground, the research process began with a literature review.
Given the conceptual ambiguity around the terms ‘entrepreneurial academic’ and
‘academic entrepreneur’, the corresponding research problem in particular required a
systematic literature analysis. This is why a systematic literature review was chosen as a
strategy for Publication I. This strategy allows the researcher to critically examine a large
volume of disparate literature in a structured way (Publication I) — using standardised pro
forma, which assist in assuring research rigour (Tranfield, Denyer and Smart, 2003).
Following the goals of validating the current theory developments against business
practices and solving the issue of conceptual ambiguity around open innovation —
analysing the differences in academia and industry perceptions — a survey strategy was
utilised (Publication I11). This strategy is helpful in this case as it assists in ‘gathering
comparable information across a wide range of different social groups’ (Aldridge &
Levine 2001, p. 28).

Further research sub-questions set up in this dissertation required a deeper dive into the
context of the studied phenomenon. The human side of university—industry innovation
(Publication I1) requires a close look into the personalities and contextual settings forming
the requirements for the human capital (Chatenier et al., 2010). The phenomenon of
online knowledge transfer intermediaries (Publication 1V), partly due to its novelty,
suffers from a lack of theory development (Hagiu and Yoffie, 2013; Dushnitsky and
Klueter, 2017) and thus also requires an exploratory outlook before being able to generate
testable results (Bryman and Bell, 2015). Finally, the different stakeholders’ perspectives
towards UIC evaluation appear extremely context-specific (Hong, Heikkinen and
Blomquvist, 2010; Albats, Fiegenbaum and Cunningham, 2018), thus the comparison of
these (Publication V) requires a close look at UIC contexts.

To achieve the required context richness in answering the later research sub-questions, a
multiple case study approach was chosen as the research method. The main benefit of this
research strategy is that it supplies the researcher with individuals’ perspectives — reasons
and motivations, beliefs, values and links between different social actions or individuals
placed in various contexts — which also enables cross-case and cross-context comparison
(Yin, 2009, 2011). These kinds of data cannot be gathered using solely quantitative data
collection technics (such as surveys) also because the context of each collaboration
becomes particularly important as ‘the surroundings associated with phenomena’
(Cappelli & Sherer 1991, p. 56; Welch & Piekkari 2011). Table 8 summarises the research
methods used in each of the publications that constitute the dissertation as well as
describes the data collected and data analysis procedures used.

3.2.3  Data collection and analysis

The data collection and analysis carried out for this dissertation involved a combination
of various data collection techniques (quantitative and qualitative), different data types
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(primary and secondary) collected and several data analysis techniques (see Table 8).
Such a mixed-method approach enabled a holistic vision towards the studied phenomenon
of UIC through triangulation, the facilitation of the research process and the
complementarity of the various types of data and methods as well as aided the
interpretation of the received results (Saunders, Lewis and Thornhill, 2009).

Particularly, the dissertation research began with a systematic literature review on the
academia perspective towards entrepreneurial academic entrepreneurs — to solve
conceptual issues and identify core themes and future research agendas — where the
dataset was formed by research publications carefully selected and analysed through five
stages. The five stages included a key words search; setting up the delimitations in terms
of the timeframe (25 years), journals and research areas (17 leading journals in the field
of entrepreneurship, education and innovation were pre-selected); developing the pro
forma (Tranfield, Denyer and Smart, 2003); initial screening and further in-depth analysis
and coding the data gathered from the selected 114 articles. To ensure the validity and
reliability of the coding process, two members of the research team conducted open
coding on each article independently, and any variances were discussed amongst the
whole research team. This allowed the development of open codes into first and second
order themes (O’Kane et al., 2015).

To proceed further with solving the conceptual issue around the open innovation concept
(following the prior research findings of Trott & Hartmann 2009; Dabrowska et al. 2013),
the data were collected using a survey strategy — as the literature provides open innovation
activities (scales) for further testing (Chesbrough and Brunswicker, 2014). The survey
questionnaire (see Appendix A) was deployed as a part of the European project Ol-Net
(European Academic Network for Open Innovation: www.oi-net.eu’) based on an in-
depth analysis of the academic literature and relevant reports, such as the Community
Innovation Survey. The questionnaire included a number of closed questions as well as a
set of open-ended questions — including one asking for a definition of open innovation.
The survey respondents were employed in innovation, R&D, HR or were top managers
of European companies; 525 respondents from 38 countries answered the survey, with an
average response rate of 10%. These data were collected by the European Academic
Network for Open Innovation (OI-Net project) — the research group of the author of this
dissertation (including the author herself) — which was responsible for the data collection
processes as the leader of the OI-Net project consortium and the corresponding work
package. Further data cleaning of incomplete questionnaires resulted in a sample of 251
firms; this sample was used in further statistical analysis for Publication I1I. A group of
two researchers — Roman Teplov and the author of this dissertation — carried out the initial
data analysis and interpretation for Publication I1I, which led to the further development
of the publication together with the third co-author, Daria Podmetina. The self-assessed
construct of open innovation coded as a binary variable was used as a dependent variable,
and 13 open innovation activities (developed based on Chesbrough & Brunswicker 2014)

! Funded by the European Union Lifelong Learning Programme under Grant Agreement Number 2013-
3830 (http://oi-net.eu).
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were used as independent variables. For controls, company size, region,
manufacturing/service and high-low tech industry were selected. To test the research
proposition (There are certain open innovation activities perceived open innovation by
academia but not by business/practitioners) a binary logistic regression was applied as
an estimation method. Instead of a linear regression, a logistic regression was used as it
helps to predict not the actual values of the dependent variable but the probability that the
dependent variable belongs to a specific group (Hair et al., 1998). Given the importance
of the firm size for open innovation practices (Spithoven, Vanhaverbeke and Roijakkers,
2012; Vanhaverbeke, 2017) three models were analysed: Model 1 is based on the full
sample, Model 2 consists of large firms and Model 3 contains SMEs and micro-sized
enterprises. The qualitative data collected via the survey (definitions of open innovation)
were analysed using manual text mining in a search for contradictions with the theoretical
developments in the field of open innovation research, and the author of this dissertation
was the key member responsible for this part of the data analysis and interpretation.

Moving towards solving more context-specific problems and related research questions
(company human capital components for university collaborations — Publication II;
emerging forms of online innovation intermediaries in the UIC context — Publication IV
and the KPIs of UIC — Publication V) the multiple case study method used assured the
collection and analysis of various sorts of primary and secondary data from a number of
sources (Yin, 2009). In total 18 case studies of university—industry collaboration were
analysed from one of three core angles: human capital, intermediation or UIC KPIs (see
Table 8). Given the quite narrow scope of the research goals, analysis on a micro-level
was required (Cunningham, Menter and Young, 2017). Specifically, a purposive
sampling strategy was used to select cases that are particularly informative (Saunders,
Lewis and Thornhill, 2009) and heterogeneous in terms of the case region, size and
industry/field of the involved parties — again to assure context richness (Yin, 2011,
Cunningham, Menter and Young, 2017).

The key sources of the primary data for all the case studies were 27 personal interviews
with individuals of different affiliations and positions involved in UIC processes and/or
projects — company managers; university managers and researchers; policy makers; and
owners, managers and users of online intermediary platforms — based in Europe and the
US. The focus towards Europe is explained by the author being based there and having
the access to the data region, while the selection of several cases from the US is explained
by this country having the longest history of intensive UIC developments (since the
introduction of the Bayh-Dole Act in 1980). Interviews were carried out in person or via
Skype/phone, were recorded and were then transcribed and analysed using categorisation,
manual text-mining and coding in NVivo software. For one of the online platforms a
participant observation was arranged by the platform owner and was successfully used
for collecting feedback on the platform.

A broad set of secondary sources was utilised to enrich the studied cases, including
company managers’ work profiles on corporate websites and in professional networks
such as LinkedIn; information on companies’ collaborative activities from company
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websites and the press; company reports; scientific publications relevant for the cases
studied; platform user feedback; collaborative projects’ documentation and governmental
legislation; and reports from funding organisations and policy makers. The secondary
data were also analysed using categorisation, manual text-mining and coding. Secondary
data were used as complementary, confirmatory or contradictory data to additionally
challenge the findings and reasoning behind the analysis of the primary data.

Finally, to test the interpretation of the results, a member-check technique was applied.
To decrease the chances of misrepresentation and to increase the validity of the study
(Krefting, 1991; Saunders, Lewis and Thornhill, 2009), the interviewees were asked to
read and comment on the results of the analysis, and the research findings were revised
in accordance with the comments received. This contributes to the trustworthiness of the
dissertation findings, analysis and interpretations. A more detailed discussion follows.

3.2.4  Trustworthiness of the thesis

Aiming for high validity, trustworthiness, reliability and strong evidence, this dissertation
applies three kinds of triangulation (Patton, 2002; Saunders, Lewis and Thornhill, 2009;
Bryman and Bell, 2015).

The triangulation of the data sources and methods is reflected in combining primary
sources (survey; interviews; participant observation) and secondary sources as well as
quantitative and qualitative data collection and analysis techniques, respectively. Analyst
triangulation is achieved through several researchers (co-authors) being involved in the
analysis to avoid observer bias and to find the ‘white spots’ in the data interpretation,
supported by a member-check technique applied (Krefting, 1991; Saunders, Lewis and
Thornhill, 2009). Theory triangulation implies using several theoretical perspectives to
interpret the data (Patton, 2002). Theory triangulation is reflected in this dissertation in
the usage of multiple theoretical lenses, such as institutional theory, a knowledge-based
view of the firm and the open innovation concept, Triple-to-Quintuple Helixes and
Human Capital Theory applied towards studying the phenomenon of UIC through the
overarching prism of stakeholder theory.
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4 Publications’ results and discussion

This chapter outlines and discusses the results of each of the five publications constituting
this dissertation and describes the contributions to solving the research problems
addressed. The final subsection provides a summary of the contributions across the
publications. It also discusses the overall contribution of the thesis as whole against the
existing literature — particularly, its contribution to solving the research problem in focus:
identifying the ways to facilitate university—industry collaboration taking into account the
perspectives of the stakeholders involved at multiple levels via building a supportive
theoretical lens.

4.1 Publication 1: Entrepreneurial academics and academic
entrepreneurs

This section summarises the results of Publication I: Miller, K., Alexander, A.,
Cunningham, J.A. and Albats, E. (2018) ‘Entrepreneurial academics and academic
entrepreneurs: a systematic literature review’, Int. J. Technology Management, Vol. 77,
Nos. 1/2/3, pp.9-37.

Paper | has four key findings to contribute to this doctoral dissertation, as described
below. Based on a systematic literature review, Paper | also has a number of suggestions
for future research, which are incorporated into section 5.4 of this dissertation.

First, the paper contributes to clarifying the definitions of ‘academic entrepreneur’ and
‘entrepreneurial academic’ as phenomena and as concepts which appear to play an
important role in forming the entrepreneurial university as an institution (Guerrero, J. a.
Cunningham and Urbano, 2015). The term ‘academic entrepreneur’ appeared to have
been used more commonly in the literature compared to ‘entreprencurial academic’ —
until recently (Miller et al., 2018). The former term is related to more formal industry
engagements leading to commercialisation (e.g. patents, licences and new venture start-
ups), and the latter one is linked to less formal engagements (such as networking or
consultancy) (Rothaermel, Agung and Jiang, 2007; Wright, 2014; Miller et al., 2018).
Through the systematic literature review, the following definitions of the studied concepts
and phenomena have been developed. Academic entrepreneur is defined as an individual
who ‘undertakes technology commercialisation, <zusing formal modes of engagement,
which capitalise on specific market opportunities’ (based on a number of research works,
including Grimaldi et al. 2011; Rothaermel et al. 2007; Schumpeter 1965; Miller et al.
n.d., p. 8). Entrepreneurial academic in turn is an individual who ‘adopts an
entrepreneurial outlook and who readily seeks engagement with industrial partners, often
through the less formal modes of engagement, to further their research objectives’ (based
on the recent work by Alexander et al. 2015; Miller et al. n.d., p. 8).

Second, following the clarified definitions revealing entrepreneurial academics as being
involved in less formal modes of engagements (Fini, Lacetera and Shane, 2010), Paper |
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also looks closer into the particular channels of knowledge transfer (Alexander and
Childe, 2013) in which each type of academic tends to be involved. Following the existing
literature (Agrawal and Henderson, 2002; Cohen, Nelson and Walsh, 2002; D’Este and
Patel, 2007; Link, Siegel and Bozeman, 2007; Fini, Lacetera and Shane, 2010; Ding and
Choi, 2011), Paper | interprets the continuum of knowledge transfer channels (from
informal to formal ones) as per Alexander et al. (2015). The findings of Paper |
accordingly suggest the applicability of the respective channels to the two different types
of academics. Particularly, academic entrepreneurs were found to be involved in spin-
outs, patenting and licensing, joint ventures and sharing facilities with industry as
activities that lead to the commercialisation of their research results (Miller et al., 2018).
Entrepreneurial academics, in turn, appear to be engaged with a wider spectrum of
knowledge transfer activities (from relatively formal to informal ones), including
contracted research and consultancy, collaborative research, executive education,
secondments, graduate and student placements, joint supervision, joint publications, joint
industry conferences and networking (Miller et al., 2018).

Third, Publication | also compares academic entrepreneurs and entrepreneurial academics
in terms of the key motives for their engagements with industry and outlines the
supplementary factors and determinants of these engagements. Despite the key role of
academics in university—industry knowledge transfer, the paper was able to confirm only
a number of motivational factors for each academic type, while some gaps in the literature
were still spotted (see Table 1 in Miller et al. n.d.). Entrepreneurial academics are keen to
engage with industry to further their research objectives, validate their approaches and
results and contribute to their research field and thus to acquire peer recognition and
esteem but to also contribute solving global challenges (Rothaermel, Agung and Jiang,
2007; D’Este and Perkmann, 2011; Wright, 2014). In terms of monetary drivers, income
also motivates entrepreneurial academics, but in contrast with academic entrepreneurs,
who are motivated by understanding the commercial lifecycle of their research results, by
public recognition and by private income (Meyer, 2003; Perkmann et al., 2013),
entrepreneurial academics engage to gain income for their home institution (Alexander,
Miller and Fielding, 2015).

Fourth, despite the motivations in place, both types of academics face challenges on the
individual level, institutional and policy levels. On the policy as well as organisational
levels, the challenge is common for both types of academics: the demand for a greater
impact of the academic’s work, but the outputs of the activities performed by academic
entrepreneurs appear easier to measure (through e.g. patents and spin-out activity) and
thus reward (Bercovitz and Feldman, 2007). This is despite proof found of a greater
impact created by informal activities (Abreu and Grinevich, 2013). This paradox requires
further investigation under the interplay between Stakeholder Theory (as the issue
requires balancing the views of academics and policy makers as the key stakeholders) and
Institutional Theory (as the issue faces the classical debate of structure (institution) and
agency (individual academics) (Archer, 2004)). At the university level, in addition to the
performance measurement issue, there exist linked issues of promotion, career
progression and a need to combine the ‘traditional’ responsibilities of teaching and



Publications’ results and discussion 75

research with industry engagements, which stress the greater issue of the legitimacy of
both academic entrepreneurs and entrepreneurial academics (Jong, 2008; Haeussler and
Colyvas, 2011; Abreu and Grinevich, 2013; Perkmann et al., 2013). This in turn creates
a ‘symbiotic interdependency’ between the two types of academics (Silva, 2015).

Overall, Paper | helps in serving the conceptual issue of defining ‘entrepreneurial
academic entrepreneur’. Furthermore, the paper addresses the issue of finding a balance
between the formal institutional structures of universities, policy norms lagging behind
in terms of introducing required measurements (playing the role of ‘structure’) and
flexible individuals (academics as ‘agents’) spanning the boundaries with industry
(Archer, 2004; Janowicz-Panjaitan and Noorderhaven, 2008) — contributing to the
ongoing ‘structure versus agency’ debate in Institutional Theory (Archer, 2004). Figure
7 below outlines the theoretical framework standing behind Paper I in particular, which
explores and explains the role of different types of individual academics in building an
entrepreneurial university and studies the ambidexterity of the academics’ role in this
process (Miller et al., 2018).

Institutional theory

1
1
 of entrepreneuriay , !
E— /
e® /’—- -~. lf@r‘ "
S L Entrepreneurial . -] |
’ Academic vs. N :
/ Academic ‘\ |
o— ” Entrepreneur \ 1
\ 1
|
1
1
1
1
1
|
1
|
1

v :'

PUBLICATIONI ],/
=g

Figure 7: Theoretical framework of the academia perspective towards UIC
(Publication I)

4.2 Publication II: Companies’ human capital in university
collaboration

This section summarises the results of Publication I1. Albats E., Bogers M. & Podmetina
D. (2016). Companies’ human capital required for collaboration: Toward a focus on
university relations. Conference article. In: University—industry Interaction Conference,
University-Industry Interaction: Challenges and Solutions for Fostering Entrepreneurial
Universities and Collaborative Innovation”, ISBN: 978-94-91901-20-1, pp. 144-170.
Amsterdam, June 2016.
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The findings of Paper 11 contribute to our understanding of the human capital components
required for companies collaborative innovation with universities and distinguish
between these components for the open innovation function generally and university
innovation in particular. Thus, applying the knowledge-based view of the firm in the open
innovation context, Paper Il analyses the UIC phenomenon through the prism of company
human capital (Human Capital Theory) — see Figure 8. The paper has five key findings
to contribute to this dissertation.
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Figure 8: Company human capital in university relations
(Publication II)

First, the findings highlight the significant importance of context when approaching
multiple stakeholders’ views towards UIC (each of the stakeholders’ goals, mission,
particular types of partners, etc.). Furthermore, the findings support the proposition
offered by Carayannis et al. (2000): although there are many components of company
human capital that appear equally relevant generally for the open innovation manager and
specifically for the UIC manager (e.g. communication, networking, team-work, problem
solving, ability to share knowledge internally and externally, creativity, technology and
business mindset), there are particular human capital components that become vital when
companies are dealing with university-type partners. The particular human capital
components found by Publication 11, such as those required for companies’ collaboration
with universities are summarised in Table 7 of the publication. Publication II’s results
also illustrate that the need for such specific human capital characteristics arises to a large
extent from differences in basic rationale between these two types of stakeholders:
invention-oriented universities versus profit-oriented businesses — respectively long-term
operational planning in universities versus normally shorter-term company prospects
towards financial returns from research results (Galan-Muros and Plewa, 2016).

Second, according to the results, among the most crucial human capital characteristics
required from the company side for university relations in particular is knowledge of IP,
the linked ability to deal with bureaucratic procedures and publishing-related issues.
These problems are widely acknowledged by the literature (Hall, Link and Scott, 2001,
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Bruneel, D’Este and Salter, 2010), but the prior literature does not address it through the
prism of human capital (Galan-Muros and Plewa, 2016).

Third, the awareness and acknowledgement of university organisational structures and
operational procedures are also critically needed for the UIC manager at a company.
Furthermore, technical knowledge and a good understanding of the scientific field at the
focus of the collaboration is a particularly important human capital characteristic in
company-university relations. In terms of the organisational functioning and resources of
the university, knowledge of available funding opportunities for UIC and research and
experience in applying for various sorts of funding are valuable assets in the portfolio of
a UIC manager as these assist in finding the resources for collaboration and activating the
resource driver (Santoro, 2000; D’Este and Perkmann, 2011; Galan-Muros and Plewa,
2016).

Fourth, regarding personal characteristics, the UIC manager as an individual needs to be
tactful with university academics, respect the academic personality (which according to
the results received may seem ego-centric from the perspective of the corporate world)
and be politically astute in communication with academia as well as when using these
characteristics carefully manage expectations on both sides. Other personal
characteristics which according to the results would make work in this position easier
include being open-minded, being curious by nature and being an influencer-type of
person.

Finally, the results of Publication Il show that the human capital characteristics found
particularly relevant for company co-innovation with universities are developed through
experience with collaboration rather than taught (although many pieces of knowledge,
such as IPR management expertise, may be acquired through education). Furthermore,
for the context of UIC as a special instance of inter-organisational relations, the practice
of continuous interpersonal attrition needs to be experienced by the company team to
nurture a strong capability in university relations. The practice of interpersonal attrition
is explored by the psychology literature (Schneider, 1987) yet not acknowledged widely
by the management literature (Ployhart, Weekley and Baughman, 2006).

4.3 Publication I11: What does open innovation mean?

This section summarises the results of Publication Ill: Teplov, R., Albats, E. &
Podmetina, D. (2018). What does open innovation mean? Business versus academic
perceptions. International Journal of Innovation Management (1JIM). Forthcoming.

Publication 11l achieved its goal of clarifying the gap in perceptions towards open
innovation between academia and the business community. The interpretation of open
innovation within and between academia and the business community appears to vary
greatly, and Publication Il1, relying on a survey of 250 Europe-based companies, sheds
light on this conceptual issue.
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According to the results of Publication I, out of 17 activities perceived as ‘open
innovation’ practices by the academic literature (Chesbrough and Brunswicker, 2014),
only five (namely, free revealing, scanning for external technologies, subcontracting
R&D, customer co-creation in R&D projects and idea & start-up competitions) were
acknowledged by the surveyed companies as ‘open innovation’. At the same time, such
practices as IP out-licensing and the commercialisation of unused technologies, which
are perceived by the scientific literature as ‘outbound open innovation’ (Dahlander and
Gann, 2010; Chesbrough and Brunswicker, 2013), showed the least difference in the
means of activity adoption between companies counting themselves as Ol adopters and
those perceiving themselves as Ol non-adopters. This clearly indicates that these two
activities fall outside of companies’ perception of the pool of OI practices. The results
suggest that the adoption of the remaining ‘open innovation activities’ (academically
perceived as open) by companies does not show a significant impact on companies’ self-
perception as Ol adopters. This also supports the hypothesis tested in Publication I11:
There is at least one open innovation activity perceived as open innovation by academia
but not by business/practitioners. Hence, it appears that one of the novel theoretical
constructs widely used by researchers to study companies’ collaborative innovation
(where UIC for innovation is a special instance) is still going through the process of
conceptualisation. If one attempts to illustrate this conceptual issue graphically (Figure
9), it appears that the overlap of the perceptions (or the shared common understanding)
towards Ol between academia and the business community is thus far smaller than the
varieties of interpretations existing within each of the communities.
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Figure 9: Clarifying each side’s perspective towards open innovation concept
(Publication 1)

Hence, the results of Publication Il contribute to the ongoing debates around the Ol
construct and particularly point out the concrete components of the open innovation
paradigm (particular practices), which thus far are not perceived as ‘open’ by the business
and industry communities. This contribution is useful not only for management research
as it supports the process of Ol conceptualisation (Vrande, Jong and Vanhaverbeke, 2009;
Groen and Linton, 2010), but it may also help practitioners and policy makers in using
the open innovation concept. Overall, in practical terms Publication 111 assists in creating
acommon language between academia and industry, which thus far remains insufficiently
developed yet critically needed to facilitate UIC processes (Hong and Su, 2013). That
also reveals Paper IlI’s contribution towards increasing the relevance of managerial
research for the business community (Vrande, Jong and Vanhaverbeke, 2009).
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4.4 Publication IV: Online intermediaries in UIC

This section summarises the results of Publication 1V: Albats, E., Fiegenbaum, I. &
Alexander A. (2016). Innovation intermediaries in university—industry collaboration:
Analysis of the online platforms. Conference article. In: The XXVII ISPIM Innovation
Conference Proceedings. Porto, June 2016.

Publication IV is one of the first research attempts to analyse the emerging phenomenon
of the online platforms that facilitate UIC. It draws upon the theory of inter-organisational
relationships, where relationships seem dynamic and dependent on the interaction
intensity (Geisler, 1995; Rossignoli and Ricciardi, 2015). Although the online knowledge
transfer intermediaries (KTIs) (or knowledge market places) have existed on the
knowledge market for some time now, little is known about this novel form of innovation
intermediation generally and even less in the UIC context (Howells, 2006; Dushnitsky
and Klueter, 2011, 2017). Publication IV analyses 15 examples of UIC KTlIs at the
organisational level, and, upon defining the five key types of these by their functions, it
analyses five example cases (one of each type) more in-depth. The five key types of UIC
online platforms according to their functions as defined in Publication 1V, and their
examples include the following:

1) Education-focused platforms — Digital tools supporting practice-based
learning for university students. These get students to solve real industrial challenges
while providing supportive infrastructure — project management tools, communication
between students, teachers and industrial supervisors and monitoring and assessment
tools. EduSourced (www.edusourced.com) and Coursera (wWww.coursera.org) represent
examples of such platforms. EduSourced, studied as a focal case in Publication IV, is
particularly designed for experiential learning and supports its users in handling project
submissions, monitoring and assessing progress and securely managing student-client
communications.

(2) Knowledge, technology and IP transfer-focused platforms — Digital
instruments that enable the continuous monitoring and analysis of the universities’
capabilities on one side and the companies’ needs on the other. Such intermediary also
assists in creating a digital introduction to the client university’s innovations and puts the
parties into direct contact based on matching their interests. Examples of such platforms
are  www.in-part.com,  Www.easyaccessip.com,  Www.praxisunico.org.uk  and
www.globalipexchange.co.uk. The In-part platform has been studied closely in
Publication IV. This platform, developing digital introductions for universities’
innovations, achieved a milestone of over 1,000 university—industry interactions
facilitated in 2017 (IN-PART.com, 2018).

(3) Crowdsourcing platforms — Platforms built to support online student
competition in solving industrial challenges as a part of a curriculum structure. Such
platforms assist in sourcing ideas and solutions from students and university researchers
to solve business challenges (e.g. www.marblar.com or www.nimblebee.eu, studied in-



http://www.edusourced.com/
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depth in Publication IV) or follow crowd-sourcing principles to jointly solve scientific
challenges (e.g. www.challengeacademy.eu (Rakitina-Qureshi, 2015; Ventura,
Alexandre and Rosli, 2015)).

4) Network building platforms — Match-making online platforms that enable
mapping stakeholders based on matching interests, existing networks and relationships
using the stakeholders’ provided data and globally available data. Examples of such
match-making platforms include the University—industry Interaction Network
(www.uiin.org), which in addition to online connections arranges networking events to
complement its online match-making service with face-to-face interactions. Similarly, the
University—industry Demonstration Partnership organisation (UIDP.org) uses a dedicated
community on LinkedIn to bridge communication between academics and practitioners
and facilitate their collaboration (UIDP, 2018) and also arranges dedicated conferences
offline. The Bridgelight platform (http://bridgelight.co.uk/), studied particularly in-depth
in Publication 1V, in addition to offering a match-making instrument provides its users
with the functionality of network visualisation — mapping the stakeholders’ network
against the expert field or a geographical map based on a key words query.

(5) Innovation marketing platforms — Digital market places for university
research results and innovation. These publish digital profiles of university innovations,
thus making the university research results more open; announce industrial challenges;
report on the marketing progress to both sides and put the parties into direct contact upon
interest expressed by at least one side of a potential collaboration. Friesike et al. (2015)
overview the initiatives which support the open science philosophy. Among these, there
are such online tools as the Atlas Twiki Portal (platform that provides access to the results
of the CERN lab); Sciworthy (publishes easy-to-understand scientific news)and research
networks connecting scientists and disseminating their research results, such as
ResearcherID and ResearchGate. The platform called Leading Edge Only
(www.leadingedgeonly.com), studied in-depth in Publication IV, was launched in 2014
and is devoted specifically to the marketing of university research results. This platform
provides a space for university discoveries within a network of innovation seekers, and it
tracks and analyses statistics of interest in particular technologies or ideas.

All of the platforms analysed particularly in-depth in Publication IV represent
commercial companies, and despite all of them being relatively young, each of the
companies’ owners reported a continuously growing demand for their intermediation
function on both sides (companies and universities) and, respectively, a continuous
growth and scaling up process of their platform business. This illustrates well the growing
need for such intermediate stakeholders due to information asymmetries, a growing need
for multi-disciplinary innovations and a rapidly shortening product lifecycle (Hagiu and
Yoffie, 2013; Dushnitsky and Klueter, 2017). However, all of the platforms, except the
case under the crowdsourcing type, keep the university—industry interaction online only
until the connection is established. In other words, although the analysed platforms appear
supportive in solving the connection problem of UIC (Galan-Muros and Plewa, 2016), on
a large scale, so far, these cannot be substituted face-to-face negotiations and hand-in-
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hand collaboration. Thus, from the theory of inter-organisational relationships
perspective, such online KTIs appear thus far as essential enablers of the initial
connection between universities and companies globally (Figure 10). The phenomenon
of economic intermediation, which thus far has been studied mostly in a financial context
(Allen and Santomero, 1998), in the context of knowledge-based economy and
particularly in the UIC context thus becomes crucially important although still quite
poorly explored (Soendergaard, Bergenholtz and Juhl, 2015; Dushnitsky and Klueter,
2017).

Theory of inter-organisational relationships
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Figure 10: Intermediation in UIC
Publication IV

4.5 Publication V: UIC lifecycle KPIs: Micro-level perspective

This section summarises the results of Publication V: Albats, E., Fiegenbaum, I. &
Cunningham, J.A. (2018). A micro level study of university industry collaborative
lifecycle key performance indicators. The Journal of Technology Transfer, 43(2), pp.389—
431. https://link.springer.com/article/10.1007/s10961-017-9555-2

Publication V is devoted to identifying the common and context-specific key performance
indicators of UIC at the joint project level (inter-organisational level) addressing the
perspectives of all of the Triple Helix stakeholders (university, industry, government) as
well paying attention to the KPIs representing impact for society (the fourth actor of the
Quadruple Helix) — see Figure 11. Publication V has two key findings to contribute this
dissertation.


https://link.springer.com/article/10.1007/s10961-017-9555-2
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Stakeholder theory

—— e -

/7

Figure 11: KPIs from multiple-stakeholder perspective at a micro-level
(Publication V)

First, Publication V addresses the key criticism made of the previous studies about UIC
assessment — particularly, the problem of the existing KPIs being primarily focused
towards UIC outputs. Based on Brown et al. (1998) and Perkmann et al. (2011) the paper
applies a process-view towards UIC assessment (inputs, in-process activities, outputs and
impact) and, using a multiple case study approach, it identifies the common KPIs across
the cases but stakeholder-specific KPIs for each of the UIC process stages. Table 7 in
Publication V summarises the common, context-specific and additional micro-level KPIs
identified across the UIC lifecycle. Particularly, the paper results identified an impact KPI
suggested solely by a governmental body — ‘company revenue structure renewal’. While
such in-process KPIs as ‘efficiency of collaboration management’ and ‘clearly defined
roles’ appeared particularly important as per university and industry partners, the
governmental stakeholders disregard these KPIs in their assessment systems (Albats,
Fiegenbaum and Cunningham, 2018).

Second, Publication V also addresses the proposition made by Rossi and Rosli (2015) on
the need for context-specific KPIs for UIC assessment via identifying the context-specific
KPIs for each of the UIC process stages. Particularly for the input stage in the context of
a demographical crisis those include ‘a number of young employees’ involved and for the
in-process phase that is ‘a fit between organisational strategies and collaboration goals’.
As the collaborating company may not always desire ‘publications’ as an output of UIC
for different reasons, such an output-stage KPI also appears to depend on contextual
settings. Finally, ‘enterprise image improvement’, depending on the context, may serve
as an impact KPI. Furthermore, the results of Publication V illustrate that certain KPIs
may or may not be applied at a certain UIC process stage depending on the particular
contextual settings (Albats, Fiegenbaum and Cunningham, 2018).
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Overall, Publication V addresses the issue of UIC assessment from the perspective of all
UIC stakeholders (university, industry, government and society) in their contextual
settings at the inter-organisational (joint project) level. It also assists in advancing the
currently existing UIC systems towards an unbiased, more universal and context-
adaptable system for evaluating UIC — addressing the criticism bought in by previous
studies (Perkmann, Neely and Walsh, 2011; Rossi and Rosli, 2015). Thus, in addition to
supporting the ongoing UIC assessment research, the results of Publication V provide
numerous insights for practitioners, including business people and policy makers, which
are shared in section 5.3 of this dissertation.

4.6 Summary of the main findings

The review of the literature on university—industry collaboration (Chapter 2) outlines the
complexity as well as multi-stakeholder and multi-level nature of the phenomenon.
Different schools of thoughts apply various approaches and look from different
stakeholder perspectives, those of university/academia; industry/business; government
and the Triple, Quadruple and Quintuple Helixes (Etzkowitz and Leydesdorff, 2000;
Carayannis and Campbell, 2010; Carayannis and Rakhmatullin, 2014) as well as
intermediaries in university—industry collaboration (Yusuf, 2008). This thesis not only
captures these different angles and identifies the related research gaps but also addresses
the research gaps behind each of the literature streams and, thus, has a number of findings
and contributions to share. Table 9 summarises the answers to the research sub-questions
of this dissertation and outlines the corresponding contributions.

First, the results of the research carried out in this dissertation affirm the polar nature of
the stakeholders involved in the Helixes (Parker, 1992), and the publications constituting
the paper illuminate these. Publications | and V, applying intra-organisational and inter-
organisational levels of analysis, respectively, outline that less formal modes of
academics’ engagement with industry are less recognised by university performance
evaluation systems despite that they often provide a greater impact and thus value for
industry and society (Abreu and Grinevich, 2013). Publication IIl, running the analysis
on the organisational level, detects and describes in detail the gap between academia vs.
business perceptions towards the open innovation approach. Following the open
innovation approach, Publication Il, seeking to develop company human capital
components for university collaboration, also identifies a number of principle differences
between academia and industry — both as institutions and as groups of interacting
individuals (Sako, 1992; Lane et al., 1995; Marchington and Vincent, 2004) — which find
their footprint in the final human capital composition proposed. Publication IV illustrates
the paradox of UIC as a special instance of inter-organisational relationships: transaction
costs and information asymmetries (Nooteboom, 2000; Abramo et al., 2011) are
decreased over time, and the number of intermediaries is only growing (Allen and
Santomero, 1998).
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Publication IV explains this according to the differences in organisational nature between
universities and firms and the differences between the individuals working on both sides.
Finally, Publication V outlines where the views of the different stakeholders towards
assessing university—industry collaboration align and where they differ (Albats,
Fiegenbaum and Cunningham, 2018).

Second, although this dissertation deals with very practical issues of bridging academia
and industry, it also advances the theoretical understanding of the phenomenon.
Particularly, it contributes to conceptualising the relevant and still quite novel concepts
of entrepreneurial academic, academic entrepreneur (Miller et al., 2018) and open
innovation (Podmetina et al., 2018). All three concepts share a common issue appearing
often in the theory development process: they attempt to combine or build upon multiple
streams of literature (Gulati, 2007). For the entrepreneurial academic and academic
entrepreneur concepts these streams include the entrepreneurial university, the
knowledge and technology transfer literature, the entrepreneurship literature and the
literature on institutional policies stimulating entrepreneurship (Etzkowitz, 2003;
Goldfarb and Henrekson, 2003; Mazloomi Khamseh and Jolly, 2008; Knockaert et al.,
2011; Audretsch, Lehmann and Paleari, 2014; Miller, McAdam and McAdam, 2016). For
open innovation they combine organisational theory and issues of corporate strategy and
business models (Chesbrough, 2007; Chesbrough and Appleyard, 2007), and sometimes
they even mix in the concept of ‘open science’ if considered in the university—industry
collaboration context (Perkmann and Walsh, 2007). Such a mixture of concepts and
theoretical grounds inevitably creates conceptual ambiguity (Trott and Hartmann, 2009)
and forms a gap between management research (academia) and real-life problems
(business) (Gulati, 2007; VVrande and Man, 2011). Thus, clarifying the definitions of the
above-mentioned concepts (Publications | and 1ll) along with defining where the
academia-business perceptions differ (Publication I11), this dissertation contributes to the
processes of conceptual development taking both of the key research angles in university—
industry collaboration (academia and industry).

Third, following the recent studies that highlight the role of individuals® skills and
organisational capabilities in open innovation (Mortara et al., 2009; Chatenier et al.,
2010; Ahn et al., 2016; VVanhaverbeke, Cheng and Chesbrough, 2017), Publication Il uses
the concept of human capital as a cross-level bridge (as proposed by Hitt et al., 2007) in
studying the company perspective towards university relationships. Through developing
a framework, Publication Il proposes the components of the company human capital
required particularly for the university—industry innovation. The framework and findings
contribute to the theoretical landscape first by clarifying the actual human capital
components and second by outlining the linkage between individual-level characteristics
and organisational-level relational capability (Knudsen, 2008; Schillebeeckx et al., 2016).
The results of Publication V in turn, highlight the importance of human capital for the
success of university—industry innovation on the university end — and through the prism
of the assessment criteria applied by the third actor of the Triple Helix, government
(Albats, Fiegenbaum and Cunningham, 2018).
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Fourth, Publication IV (on university—industry online intermediaries) simultaneously
contributes to the findings of Publication Il (on perceptions of open innovation) and
Publication Il (on company human capital) in a different manner. It enriches Publication
I1I’s results by illustrating the limits of the open innovation concept in explaining the
novel phenomenon of digital intermediation in university—industry collaboration. For
Publication 11, the results of Publication IV affirm the critical need for specialised human
capital components required for university collaborations by specifically outlining how
many additional efforts (commonly invested by intermediaries) are required to create a
bridge for the parties and a common language for the ‘messages’.

Fifth, Publication I (on entrepreneurial academic entrepreneurs) aligns with the findings
of Publication V (on the evaluation of UIC) as it outlines the need for additional KPIs of
university—industry collaboration that are linked to less formal engagements with industry
for academics and that go beyond the tangible academic spin-offs (Albats, Fiegenbaum
and Cunningham, 2018; Miller et al., 2018). The duality or paradox of less formal
activities having a greater value for the stakeholders in UIC but being less recognised to
completely unrecognised by formal university structures and institutional evaluation
systems (Abreu et al., no date; Miller et al., 2018) reflects the classical ‘structure vs.
agency’ debates arising from institutional theory (Archer, 1995). Particularly, the paradox
questions simultaneously whether the industry engagements are driven more by informal,
interpersonal relationships between agents or by formal, institution-driven incentives
(Paper 1) and, respectively, how the success of these engagements is measured (Paper V).

Finally, although all the five publications constituting this dissertation search for answers
to quite distant research questions and apply various theoretical lenses, levels of analysis
and research methods, all of them serve to achieve a single goal — finding ways to
facilitate university—industry collaboration by taking the perspective of each individual
stakeholder as well as multiple stakeholders in the collaborative process. Thus, the
answers to this research question are found from several angles, and, respectively, the
contributions serve several target groups — researchers, practitioners and policy makers.
Moreover, despite the stakeholder theory serving perfectly as an overarching theoretical
framework for this research, each of the stakeholder perspectives studied in this
dissertation required its own theoretical ground — see sections 4.1-4.5.

Figure 12 below combines the overarching theoretical framework of this dissertation,
with the lower-level contributions brought in by the Publications I-V. The figure also
frames the theoretical landscape for studying university—industry collaboration across
different levels of analysis. Consequently, in addition to contributing to Stakeholder
Theory development, this dissertation contributes to a number of the theoretical streams
— Institutional Theory, Human Capital Theory and the Theory of Inter-organisational
relations — as well as offers a synthesis between these in the context of university—industry
relationships. The dashed lines in Figure 12 additionally illustrate that the proposed
framework is the subjective vision of the author of this dissertation, which not only
excludes but even outlines the possibility for a variety of forms of intersections between
the highlighted theories to emerge in other contexts.
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Figure 12: Synthesis of the theoretical contributions

Concept level (circles): The key stakeholders and the key linked concepts (university and the concept of
entrepreneurial university; industry approached with the knowledge-based view and open innovation
concept; government and society linked via Qudruple Helix concept; intermediry in university—industry
relationships).

Theory level (rectangle & rhombus): Stakeholder Theory as an overaching framework for studying the
relationships between stakeholder organisations in the context of university—industry relationships;
Institutional Theory addressing the problem of institutional structures and individual agents in the
context of entrepreneurial university; Human Capital Theory explaining the human side of university—
industry innovation; Theory of Interorganisational Relations explaining the inter-stakeholder relations
on the organisational level.

Publication level (Publications 1-5 boxes): Articles in this dissertation contributing a certain stakeholder
perspective.

4.7 Discussion

Turning back to the research landscape, the university—industry collaboration (UIC)
phenomenon has been studied particularly closely over the last 40 years (Mahdad, 2016).
The related theoretical streams, including the resource- and knowledge-based views of
the firm (Wernerfelt, 1984; Conner and Prahalad, 1996; Grant, 1996; Barney, Wright and
Ketchen, 2001), the relational view (Jeffrey and Dyer, 1998), open innovation
(Chesbrough, 2006) and stakeholder theory (Freeman, 1984), have also been intensively
developed throughout these four decades. However, as studying any collective action,
UIC research requires consideration of multiple levels of analysis — of intra-
organisational, organisational, inter-organisational and industrial/regional/social or
ecosystem levels (Bogers et al., 2017) — as well as a multi-stakeholder approach
(Mcadam, Miller and Mcadam, 2016a; Reypens, Lievens and Blazevic, 2016). However,
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the current research landscape is still reported to lack a holistic multi-level theoretical
lens and the cross-level linkages between the theories (Gupta, Tesluk and Taylor, 2007;
Bogers et al., 2017) and researchers are called to contribute to filling this research gap.

The recent research work by Radziwon (2017), drawing upon such theoretical streams as
complex evolutionary systems theory, organisational boundaries and the resource- and
knowledge-based view of the firm as well as strategic management theory, aimed to
understand how SME collaboration with other stakeholders in the regional ecosystem
contributes to such an ecosystem. Radziwon (2017) proposes a ‘model of value creation
and capture’ for SME-focused regional innovation ecosystems — across different levels
of analysis (Radziwon 2017, p. 59, see also Figure 3 in this dissertation). This dissertation,
in applying a different theoretical framework (with stakeholder theory as the overarching
framework), complements the findings of Radziwon (2017) by improving the
understanding of how university—industry collaboration, being a multi-stakeholder
phenomenon, could be facilitated across different levels of analysis. Figure 13 extends
the preceding framework by Radziwon (2017) by adding the results of this dissertation
research and particularly the multi-stakeholder perspective towards UIC across different
levels of analysis. The resulting framework primarily addresses the key collaborating
parties (university and industry) with the mechanisms for UIC facilitation, but on the
highest (ecosystem) level, the proposed elements also address government as a Triple
Helix (Etzkowitz and Leydesdorff, 1995) stakeholder.

To begin with, drawing on Brown and Svenson (1998) and Perkmann et al. (2011), the
results of this dissertation suggest that UIC should be approached not only from the
perspective of joint value creation and capture, but also through the prism of a process
view — taking into account its inputs and impacts (figure 13). Because of the distinct
natures of the core stakeholders (university and industry) (Parker, 1992), the U-I relations
appear complicated even before they are started — already at the stage of the partner search
and selection stages (the ‘connection’ problem — Galan-Muros & Plewa 2016). This is
why the interaction entry point also needs to be taken into consideration. The ‘impact
agenda’ (PACEC, 2012; Eggington, Osborn and Kaplan, 2013) along with sustainable
business and science principles (Orecchini, Valitutti and Vitali, 2012), on their end,
demand approaching the UIC value capture beyond its outputs and outcomes towards its
impact — including the global ones, such as CO2 emissions or employment rate (Albats,
Fiegenbaum and Cunningham, 2018).

The following subchapters discuss each level of analysis tackled by this dissertation in
detail and explain the mechanisms for facilitating inter—organisational relations in UIC
context for each level of analysis. Figure 13 outlines the particular elements affirmed and
developed by this dissertation in the UIC context referring to the constituting
publications.
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4.7.1 Intra-organisational level of analysis

In further developing the model of Radziwon (2017), this dissertation expands the
exploration by adding in the lowest level of analysis — intra-organisational, or the
individual level (Bogers et al., 2017) — see Figure 13. Drawing on Hitt (2007), the results
of this dissertation highlight the importance of individuals responsible for managing the
university—industry interface either on the university side, on the company side or on the
intermediary side. This dissertation has particularly taken a company perspective, given
the prior works investing their effort into studying the university (Haywood, Pennington
and Warrington, 2000) and intermediary perspective (Alexander and Martin, 2013). The
company-focused perspective has, first, enriched the UIC manager profile with particular
individual characteristics (particular skills and abilities, knowledge, education,
experience and personal characteristics) required for successful university—industry
collaboration management (Publication Il — Albats et al. 2016).

The developed profile suggests that such a characteristic as ‘drive to collaborate’, found
by Rarziwon (2017), in the UIC context belongs rather to the group of personal
characteristics at the individual level than to the organisational level. Such a level shift
also relates to the context of the works. Particularly, Radziwon’s (2017) research focus is
towards SMEs, where the drive to collaborate shared between the core team members
may appear to immediately constitute the entire organisation’s drive — given the small
size of the entire organisation. A focus towards larger size organisations — such as large
companies and universities — highlights the human’s and particularly the individual’s role
in inter-organisational relations (Miller, Alexander, et al. 2016; Miller et al. n.d.; Albats
et al. 2016).

Similarly, a facilitating element such as commitment to join and motivation to remain
active (Radziwon, 2017) in the UIC context gets positioned between the organisational
and individual levels. Although both commitment and motivation arise on the inter-
personal level, as the ‘structure’ side of the ‘structure versus agency’ debate of the
Institutional Theory suggests (Archer, 1995, 2004), they still require acceptance and
approval on the organisational level — especially in the context of a large organisation —
either company or university (Albats et al. 2016; Miller et al. n.d.).

Furthermore, when studying the human side of open innovation in the UIC context the
Institutional Theory grounds particularly arise in relation to the nature of academics’
motivation to collaborate with industry. As the research results suggest, in addition to
institutional (organisational) measures towards facilitating academic engagement, the
role models of academics involved in both more formal (academic entrepreneur) and less
formal (entrepreneurial academics) activities are needed to enhance motivation for and
peer-to-peer learning of academic engagement with industry (Miller, Alexander and
Albats, 2016; Miller et al., 2018).

Finally, as was found (Albats et al. 2016; Albats et al. 2017) in the UIC context, the
language spoken by parties differs significantly — not only in regard to terminology used
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but also in terms of perception towards science and business and communication styles
(Albats et al. 2016; Teplov et al. 2018).

4.7.2 Organisational level of analysis

In line with Hitt’s (2007) proposal of human capital serving as a conceptual bridge
between the levels of analysis, in the UIC context, organisational human capital for UIC
is formed through several elements of the intra-organisational (individual and team) level
(Bogers et al., 2017). These particular elements of the intra-organisational level
constituting human capital on the organisational level include such elements as
‘commitment to join and motivation to remain active’, ‘drive to collaborate’ and
individual characteristics (skills and abilities, knowledge, experience, education and
personal characteristics) (Radziwon 2017; Albats et al. 2016).

The motivation issue is closely linked with the other important element of the innovation
ecosystem at the organisational level — balancing between the core activities of the focal
organisation (Radziwon 2017 — found for the company focus). As engagement in
university—industry relations is not a goal in itself, universities perceive it as a ‘third
mission’ (Shore and Mclauchlan, 2012; Wang et al., 2013). Thus, both types of academics
(entrepreneurial academics and academic entrepreneurs) struggle in securing the time
resources for these activities and also with the remaining issue of the limited legitimacy
of industry engagement — the absence or limited presence of related indicators at the
institutional level (Albats et al. 2017; Miller et al. n.d.; Miller et al. 2016).

Similar to the evidence found for the SME open innovation context (Radziwon, 2017),
the presence and recognition of potential gain as well as of a long-term impact at the
organisational level appear important for university—industry collaboration success and
thus are suggested among its key performance indicators (Publication V - Albats et al.
2017). This is particularly important at the organisational/institutional level since, as
Institutional Theory suggests, if an individual in an organisation understands the potential
gain and its impact, the action (collaboration) to be taken is still required to be accepted
by the governing organisation (Lam, 2010).

Finally, in addition to human resources, the financial resource investment into
collaboration upfront and along the collaboration process is required in UIC (Albats,
Fiegenbaum and Cunningham, 2018) as generally in any Ol process (Howells, Ramlogan
and Cheng, 2012; Radziwon, 2017). Furthermore, the share of co-financing invested into
collaborative activities could be used as an indicator of the interest in collaboration on
both sides — companies and universities (Albats, Fiegenbaum and Cunningham, 2018).

4.7.3 Inter-organisational level of analysis

At the inter-organisational level, the relational view (Jeffrey and Dyer, 1998) of an
organisation (rather than of solely a ‘firm’) supports studying the phenomenon of
university—industry open innovation. First, partners in such relations do invest in relation-
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specific assets (Jeffrey and Dyer, 1998) — whether they are technology, product or human
capital (e.g. students as potential company employees; current company’ staff taking part
in the joint research projects). Those investments along with constant knowledge sharing
routines (Jeffrey and Dyer, 1998) similarly to open innovation in SMEs context
(Radziwon, 2017) do require trust and familiarity between partners, which deals both with
geographical and organisational proximity (D’Este, Guy and Iammarino, 2012). In
building trust and familiarity, the distinct types of organisations as universities and
companies would first need to accept the differences in their fundamental goals,
strategies, organisational structures and practices (Albats et al. 2016). Furthermore, the
differences in organisational culture need to be acknowledged and accepted, which
compared with SMEs’ open innovation context (Radziwon, 2017) requires not an
alignment, but often an adjustment of the cognitive frames by each of the organizations
types (Albats et al. 2016).

Second, the parties in UIC do combine their resources in a unique way: universities
provide their research expertise, human resources and facilities (Alexander and Martin,
2013), while companies complement that with their knowledge on the market, potential
innovation users and customers, industry trends and requirements (Galan-Muros and
Plewa, 2016). A unique combination of those resources along with a shared knowledge
base (Hamel, 1991) does provide a source for competitive advantage of the innovation
resulting from collaboration and furthermore for each of the parties individually. For the
company those sources of competitive advantage include a knowledge base shared and
sharing a risk of science-intensive developments (Ankrah et al., 2013; Galan-Muros and
Plewa, 2016). In the age of increasing competition on the education and technology
markets (Goldfarb and Henrekson, 2003), the competitive advantage of a university
arising from UIC is particularly important to mention. The sources for university’
competitive advantage in addition to possible licencing revenue streams may include the
practice-based learning for students and staff, and as a result, a gain towards university
reputation in terms of industry collaboration references and students employment rates
(Guan, Yam and Mok, 2005; Galan-Muros and Plewa, 2016). However, to reach the point
of creating at least two distinct streams of competitive advantage (one for company, one
for university), an overlap in the interests and goals — the shared objectives need to be
identified (Albats, Fiegenbaum and Cunningham, 2018).

Third, for the effective governance of UIC, which is a prerequisite for alliances to stay
competitive against other alliances alike (Jeffrey and Dyer, 1998), the power balance
between partners is critically important. Depending on the context (regional one or large
company- vs. SME-university partnership) it may appear even more fragile in the UIC
context compared with inter-firm relations due to the nature of public-private partnerships
and linked threats of conflicts of interest (Kuhlman, 1996; Albats, Fiegenbaum and
Cunningham, 2018). The ‘structure vs. agency’ debate of institutional theory (Archer,
2004) outshines here if moving the scope from the individual level of analysis towards
organisational level —the motives and interests of individuals involved are bound up with
their institutions’ power.
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4.7.4  Ecosystem level of analysis

The results of this dissertation suggest that availability of an infrastructure for partner
search and selection at the ecosystem level is a critical enabler of university—industry
collaboration (Albats et al. 2016) for solving particularly a ‘connection problem’ in
university—industry relations (Galan-Muros and Plewa, 2016). Development of a digital
infrastructure (e.g. a platform) for connecting universities and companies opens an
opportunity for the entire ecosystem to stay connected and thus be rather flexible in re-
arranging itself — via using matchmaking and digital network instruments based on
artificial intelligence and machine learning (Publication IV - Albats et al. 2016). In line
with Dushnitsky & Klueter (2017) the results suggest that given the differences between
companies and universities, the platforms commonly used in the inter-firm relations or
crowdsourcing (as e.g. www.yet2.com, www.innocentive.com) does not fit well enough
the digital interaction on the university—industry interface. Thus, a specific type of digital
intermediaries is being currently developed (as e.g. www.in-part.com,
www.leadingedgeonly.com and others — see Albats et al. 2016).

Furthermore, like in the SMEs’ open innovation context (Radziwon, 2017), external co-
financing as well as external management, coordination and facilitation along the entire
UIC process also stay among the key enablers of university—industry collaborative
innovation (Publication V — Albats et al. 2017). The external co-financing is important in
mitigating the risks related to science-intensive developments, which is commonly
implied by UIC collaboration for innovation. Moreover, external co-financing of UIC
supports the collaborating parties in the actual collaboration management, which itself
may appear very resource-demanding (Galan-Muros and Plewa, 2016; Albats,
Fiegenbaum and Cunningham, 2018).

Finally, along with external co-financing and management the university—industry
collaboration needs to be evaluated externally — in addition to any evaluation carried by
particular participating organization. As the research results show (Albats, Fiegenbaum
and Cunningham, 2018), the evaluation criteria applied vary a lot depending on
perception of a particular stakeholder type and context. Exactly for the sake of the
context-dependency, the external evaluation is called to take into account the goals, roles
and strategies of the focal UIC stakeholders (Albats, Fiegenbaum and Cunningham,
2018). That is offered to be achieved via either developing an extensive list of evaluation
criteria and offering the option to choose the ones most suitable for particular context or
inviting the collaborating parties to bring their own success metrics (Rossi and Rosli,
2015; Albats, Fiegenbaum and Cunningham, 2018).

The following and final chapter, Chapter 5, shares the paper’s conclusions, explains in
detail the implications for scholars and practitioners, outlines the research limitations and
suggests directions for further research.
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5 CONCLUSIONS

This dissertation is devoted to finding ways to facilitate university—industry collaboration
while taking into account the perspectives of the stakeholders involved in/influencing the
collaboration (university, industry, government) at multiple levels (individual;
organisational; inter-organisational). As a research work studying the relationships
between the heterogeneous stakeholders (Corsaro, Cantu and Tunisini, 2012), the
dissertation also had to apply a multi-theoretical lens to further contribute the
development of a holistic multi-level theoretical lens and cross-level linkages between
the existing theories (Bogers et al., 2017; Gupta et al., 2007). The different theory streams
and concepts used in this dissertation include Stakeholder Theory, Institutional Theory,
the Knowledge-based View of the Firm, Open Innovation, the Theory of Inter-
organisational Relationships and the Triple, Quadruple and Quintuple Helixes.

The application of Stakeholder Theory (Freeman, 1984) to studying UIC enables the
consideration of each of the key heterogeneous actors in UIC, including their values,
beliefs, priorities, problems and approaches to the collaboration process and its
assessment. First considering each stakeholder individually (as done in Publication | for
university, in Publication Il for industry and in Publication IV for intermediary) and then
comparing their perceptions (Publications Il and V) assisted in identifying ways to
facilitate UIC. The facilitation strategies proposed would require efforts by each of the
stakeholder types. Given the multi-stakeholder approach applied, the strategies would be
compatible with the needs and priorities of each of the stakeholders and are supposed to
assist in bridging the polar views of stakeholders in UIC (Parker, 1992).

5.1 Synthesis: Mechanisms for facilitating UIC

This chapter provides an answer to the main research question by sharing the mechanisms
for facilitating university—industry collaboration by each stakeholder type analysed at a
particular level — as covered by the scope of this dissertation. Table 10 summarises the
facilitation mechanisms developed.

First, from the university perspective, analysing industry engagements on the intra-
organisational (individual) level and UIC assessment principles on the inter-
organisational level, this dissertation revealed an important facilitation mechanism of
UIC for the organisational (institutional) level. Particularly, this dissertation makes a
distinction between the entrepreneurial academic type and academic entrepreneur type
of university researchers and clarifies this distinction through analysing individual
motives and challenges as well as institutional evaluation mechanisms. The results of this
analysis suggest that on the institutional (university policy making and performance
assessment) level this distinction is commonly neglected: the less formal knowledge
transfer mechanisms used by entrepreneurial academics often provide a valuable impact
for industry and society but thus far are not acknowledged by the university performance
evaluation systems. The set of mechanisms to address this drawback and thus facilitate
UIC would refer to the university management (university policy and strategy
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development). If a certain university’s management team aims to facilitate UIC, they
would need to:

o first, acknowledge the diversity among the research staff in regard to their
industry engagement channels and motivations;
o second, develop incentives and time management and performance

evaluation systems which acknowledge the less formal knowledge transfer channels used
by the research staff in industry engagements as well as the impact achieved; and

o third, support the emergence of (or purposively hire) the role-model
individuals of both types — entrepreneurial academic and academic entrepreneur.

This strategy according to the research findings is supposed to support the portfolio
principle in developing university human capital for industry engagements and contribute
to the transformation of the traditional education and research institution towards an
entrepreneurial university.

Second, from the industry perspective, the research results suggest that company human
capital appears as one of the most vital assets in managing university relations. Thus, the
development of the specific components of company human capital (either in a single
manager, in a team or across the organisation) required for university collaboration
becomes itself a mechanism to facilitate the existing university relationships and
encourage future ones to emerge as these help in overcoming the UIC barriers and
activating its drivers. The components of human capital required specifically for
university relationships constitute five dimensions: skills, abilities, knowledge,
experience and personal characteristics. Particularly, to deal with the distinct rationale of
the university as an open innovation partner, the company manager would require
strategic thinking, a long-term perspective, communication skills and agility. To deal with
the commonly arising issues related to IPR and publishing, the company manager needs
negotiation skills and knowledge of IPR management. To address the differences in
organisational structures and processes, the university relations manager would require
not only strong technical knowledge but also an understanding of the supportive funding
schemes, mission and performance metrics applied by universities as well as the ability
to be politically astute in communicating with academia. Finally, to succeed on the
interpersonal level, the company employee responsible for university relations needs to
be an open-minded, curious influencer, who is able to be tactful with often over-ambitious
and ego-centric academics. Furthermore, most of the required characteristics bring the
biggest value when they are acquired through the individual’s experience rather than
through studying as, due to the gaps between perceptions, university collaboration may
require even more interpersonal attrition than any company-to-company relationship.
Thus, for the company seeking to acquire or develop the capability of university relations,
even small-scale engagements with a university partner would become a valuable
investment into the facilitation of university relations. Such thinking resonates with the
new theory of the firm, where organisations appear as human-capital intensive —
especially in the innovation development context (Zingales, 2000).

Third, when comparing university (academia) and industry (business) perceptions of
the open innovation concept, used widely by management scholars to study the
company’s external relationships for innovation, a significant mismatch has been
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identified. This issue calls for careful considerations from the side of theory developers
when disseminating the theoretical implications and constructs to the business
community. From the side of management researchers it also requires a continuous
validation of their research results with the studied groups — to reassure them of the
relevance of managerial research for practitioners (Vrande, Jong and Vanhaverbeke,
2009). The way to minimise conceptual ambiguities and advance common language
building between the academia and business communities is to organise and take part in
joint thematic events (e.g. conferences, seminars, workshops, joint teaching and
supervision).

Fourth, if taking the perspective of an intermediary is itself a facilitator of UIC, the
results of this research indicate a growing demand for online intermediation. However,
although the usage of online intermediaries in company-to-company relationships
appears to be a globally recognised phenomenon, in the company-to-university context,
these tools remain less known (Dushnitsky and Klueter, 2017), although they provide
great value in addressing information asymmetries and solving the connection problem
of UIC (Galan-Muros and Plewa, 2016). The way to enhance the online facilitation of
UIC would be efforts towards disseminating these types of instruments on the
organisational, industrial and policy levels as a secure and efficient connector, knowledge
(IPR) transfer tool or education supporter. The dissemination of such online instruments
and maintenance of a continuous feedback loop are crucial due to ‘network effects’ and
the so-called ‘chicken-and-egg problem’ (Katz and Shapiro, 1994; Parker and Van
Alstyne, 2005) — platforms and market places value being dependent on the number of
contributors and the mutual value created and shared. In the age of global, multi-sided
knowledge markets and inter-organisational systems (Gupta, 1995), the approach of a
business stakeholder analyser (Chung, Chen and Reid, 2009) needs to take steps beyond
a firm-level analysis towards stakeholder networks and ecosystems to increase value
creation and capture (Gupta, 1995; Freeman et al., 2010; Dushnitsky and Klueter, 2017).
The emerging forms of online knowledge transfer intermediaries dedicated to serve the
university—industry interface take one of those steps in spanning organisational
boundaries.

Finally, also important in facilitating UIC is the evaluation of UIC success from a multi-
stakeholder perspective (university, industry, government, society) at the inter-
organisational level. Here two aspects appear particularly important. First, the
collaboration needs to be carefully monitored by all the stakeholders beyond solely the
outputs of the collaboration — from the initiation stage across the entire process towards
outputs and impacts — exactly because ‘what gets measured gets managed’ (Drucker 1954,
p. 70). This also implies the inputs and in-process metrics, which appear crucial in solving
the issue of resource balancing for entrepreneurial academics and academic entrepreneurs
(Miller et al., 2018). Furthermore, as contextual settings significantly change the
importance of particular assessment metrics, the evaluation system must be adaptable to
these contextual settings — involving expert evaluations whenever relevant and providing
freedom in selecting the relevant metrics (as prospected by Rossi & Rosli 2015) and
suggesting additional ones.
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Apart from facilitation mechanisms, this dissertation has a number of theoretical and
practical implications as well as suggestions for further research, which follow this

section.
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5.2 Theoretical implications

Each of the levels of analysis addressed by this dissertation has certain implications
regarding particular theoretical streams. Some of the theoretical streams in turn found to
assist in bridging the different levels of analysis. Figure 14 illustrates those along the
model, which is introduced in the chapter 4 and is based on the framework initially
proposed by Radziwon (2017). This subchapter outlines the key theoretical implications
coming out of this dissertation research.

First, Human Capital Theory in studying university—industry collaboration serves not
only as a bridge across different levels of analysis (Hitt et al., 2007), but also across the
related theoretical streams. The ‘structure versus agency’ debate arising from the
Institutional Theory (Archer, 2004) found its reflection on intra-organisational and inter-
organisational levels of UIC. Particularly, academic entrepreneurs and entrepreneurial
academics face the boundaries of institutional regulations towards UIC and the limited
legitimacy of industry engagements (Miller et al. n.d.; Miller, et al. 2016). Companies’
employees engaged in university relations face the challenge of aligning these relations
with the company strategy (again, organisational constrains). Both types of parties face a
need of adjusting their cognitive frames to enable the collaboration and knowledge
exchange (Albats et al. 2016). The results of this dissertation affirm that organisational
human capital (with its specific components for UIC — Albats et al. 2016) is in charge of
smoothing down the structure-agency tension both within each organisation type
(university and industry) and on inter-organisational level. Thus, the ‘human side of open
innovation’, which currently remains somewhat neglected by the literature (Gassmann,
Enkel and Chesbrough, 2010; VVanhaverbeke, Cheng and Chesbrough, 2017; Bogers, Foss
and Lyngsie, 2018) needs further exploration and advanced understanding in order to
clarify and potentially operationalize the bridges between Institutional Theory and
Human Capital Theory in the open innovation context.

The relational view (Jeffrey and Dyer, 1998) further bridges the inter-organisational level
of analysis with an ecosystem one. The resources, knowledge and capabilities of
universities and companies collaborating complement each other, are invested in relation-
specific assets and utilised to create a competitive advantage. However, the specifics of
university—industry innovation context (the differences in the partners’ nature)
complicate the process and linked understanding of the joint creation of a competitive
advantage. The universities and companies remain to be heterogeneous stakeholders
(Corsaro, Cantu and Tunisini, 2012; Gattringer et al., 2014) with a distinct nature of their
competitive advantage. For the company those include potential gains from the joint
developments in terms of profit, new markets and customers as well as a potential for
strategic shifts and growth (Ankrah et al., 2013; Galan-Muros and Plewa, 2016). The
university competitive advantage from UIC despite its ‘third mission’ is still distinct in
nature from companies and may include the practice-based learning for students and staff
and as a result, a gain towards university reputation in terms of industry collaboration
references, students employment rates and overall social impact (Guan, Yam and Mok,
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2005; Galan-Muros and Plewa, 2016). However, to reach the point of creating at least
two streams of competitive advantage distinct in their nature (one for company, one for
university), an overlap in the interests and goals — the shared objectives — needs to be
identified (Albats, Fiegenbaum and Cunningham, 2018). Thus, the relational view of the
firm to be applied in the UIC context requires exploring further the nature of competitive
advantage of both types of partners in university—industry collaboration.

If climbing higher up in the level of analysis — towards the ecosystem level — the role of
the third stakeholder in the Triple Helix (government) (Etzkowitz and Leydesdorff, 2000)
becomes particularly visible in terms of regulating, facilitating and assessing the
university—industry relations, their outcomes and impacts (Albats, Fiegenbaum and
Cunningham, 2018). Despite all the facilitation efforts in bridging universities and
companies, the ‘connection problem’ of partner search, selection, aggregation and
analysing the relevant information remain high for both companies and universities
(Galan-Muros and Plewa, 2016). That is also despite the relatively developed forms of
intermediary institutions called to help in solving the ‘connection problem’ as for instance
technology transfer offices (Barlatier, Giannopoulou and Pénin, 2017). Thus, the novel,
digital forms of innovation intermediation specifically for the UIC context arise in
response to the demands of reducing internal organisational costs for partner search,
selection and collaboration management. This phenomenon illustrates the Transaction
Cost Theory application (Coase, 1934; Williamson, 1981) — although the information on
potential partners has become more available with such technologies as Internet, the costs
for processing, aggregating and analysing this information internally remain too high to
perform this function within organization and digital intermediaries come to reduce these
transaction costs. The results of this dissertation suggest that state- and university-
governed intermediaries appear to be not agile enough to address the issue of information
asymmetries and connection problem of UIC (Albats et al. 2016), which creates a demand
for digital UIC intermediary business. When considering UIC with the participation of a
digital intermediary in a long-term perspective, the universities and companies are
supposed to update their profiles and enrich the platforms space with more of their new
data. Given these data enrichments similarly to the logic of transaction value theory
(Zajac and Olsen, 1993; Vanhaverbeke and Cloodt, 2014) the parties if observed in a long
run not only minimise their transaction costs, but also maximise the joint value — also
through the presence of network effects (Katz and Shapiro, 1994; Love and Roper, 2001;
Parker and Van Alstyne, 2005).
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Overall, the results of the research carried out in this dissertation confirm an assumption
of importance of the multiple stakeholder perspective and particularly application of
Stakeholder Theory principles towards studying university-industry collaboration
phenomenon. The limits of the classical Stakeholder Theory have already been
acknowledged (Freeman et al., 2010) and the valued works in the fields of Network
Theory and Inter-Organizational relations (Cook, 1977; Rowley, 1997) have themselves
proven a significance of dynamic and simultaneous influence of interdependent external
stakeholders across levels. However, usage of the advanced developments of the
Stakeholder Theory in the context of university-industry collaboration — beyond the
company-centred approach — has been started just recently (Abidin et al., 2003; Gould,
2012; Mcadam et al., 2012; Mcadam, Miller and Mcadam, 2016a). This dissertation
illustrates the applicability of a Stakeholder Theory approach as an overarching
framework and invites the scholars studying university-industry collaboration if not to
use it as a focal theory, but at least apply it for outlining the delimitations and limitations
of a particular (e.g. a single-stakeholder) approach.

The originator of the stakeholder theory, Edward Freeman with their co-authors argue
that although the “stakeholder theory has been applied to a variety of topics in the
business disciplines... discipline research has not contributed much to the core theory”
(Freeman et al. 2010, p. 161). They also specifically emphasise that “In spite of the
conceptual similarities of stakeholder theory to institutional theory, institutional theorists
ignored it” (Freeman et al. 2010, p. 151). This dissertation and the theoretical framework
developed by this dissertation not only acknowledge the conceptual tightness of
stakeholder theory with institutional theory as well as with the human capital theory, the
relational view and transaction cost theory. This research also explains how particularly
these theoretical streams are linked within the context of university-industry
relationships. Application of the stakeholder theory in this still relatively new (for the
stakeholder theory) context and discovery of the mechanisms for stakeholder relationship
management contributes the stakeholder theory as a core one.
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5.3 Implications for practitioners

This dissertation also has a few implications for practitioners, including university
managers, company managers and policy makers.

For university managers, the results of this dissertation suggest, first, making a distinction
between the types of university research staff (entrepreneurial academics and academic
entrepreneurs) and implementing incentives and evaluation systems acknowledging the
contributions of each type as well as introducing role models of both types to support the
assimilation of different types of entrepreneurial culture within university. Second,
university managers should not underestimate the cumulative power of the digital
(information) revolution and intensive growth of knowledge markets and the knowledge-
based economy (Carayannis et al., 2006). Similar to companies, universities are
competing on the same markets and to stay competitive need to utilise information and
communication technologies to facilitate networking and knowledge and technology
transfer deals and enhance educational processes as well as internal and external
knowledge management processes.

One of the messages for company managers is the notion that in the knowledge-based
economy, collaboration with universities has become vital for company competitiveness
due to several reasons. First, universities, as knowledge developers, represent an
important source for innovation-driving knowledge (Laursen and Salter, 2006). Second,
universities’ alumni represent the next generation of company employees, and
companies’ ability to contribute the education processes supports nurturing the generation
of talents demanded by the current and future economic environment. Such approaches
towards the potential benefits of collaboration with universities may become a wise
investment into the future — the future of the company and the future of the entire society.
However, the results of this dissertation suggest that the experience of collaborating with
universities may appear dramatically different compared with other innovation partners
(e.g. clients or suppliers) due to differences in basic rationale, goals and operational
processes applied by business and universities. One of the key enablers of a rather smooth
collaboration with universities is company human capital (a combination of
characteristics along such dimensions as skills, abilities, knowledge, experience and
personality), which is capable of acknowledging these principal differences and assisting
in bridging the mentalities.

Finally, there are also a few messages for policy makers. First, in terms of the evaluation
of university—industry collaboration, there is a need to develop instruments for
collaborating parties’ evaluations on a systematic basis and across the entire process: from
partner selection through all the in-process activities towards outputs and impact
assessment. The provision of such instruments tailored to the needs and perspectives of
each of the key stakeholders (universities and companies) would not only enhance the
evaluation process per se but also assist in stakeholder reflections on their collaborative
experience and make the evaluation practice more proactive than reactive. Furthermore,
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following the critiques shared by Rossi and Rosli (2015) and the results of this
dissertation, the evaluation system should include context-specific metrics (depending on
the region, sector, type of collaboration, parties’ goals, etc.) and the possibility to express
case-specific UIC results by each of the collaborating parties. This may not only assist in
current evaluations but also help in the future development of KPIs. Lastly, to assist in
bridging the differing mentalities, more events joining universities and companies would
need to be developed and organised in a way that the parties can come prepared (e.g.
using digital match-making instruments) and, thus, motivated for engagement, and every
participant may benefit from the face-to-face interaction.

5.4 Research limitations and further research directions

This research has a number of limitations, and each of these leaves avenues for future
research.

First, despite the multi-stakeholder and multi-level approaches being applied, this
dissertation carries out the analysis at the particular levels of each of the stakeholders: for
the university, at the individual level, and for the company and intermediary, at the
organisational level; only for the UIC evaluation does it apply at the inter-organisational
level of analysis. Thus, additional efforts are needed in developing a multi-level lens for
studying UIC — approaching each and every level and doing a cross-level comparison.
Furthermore, additional emphasis towards society as a stakeholder group in UIC is
required.

Second, although multiple cross-theory bridges have been built in this dissertation, the
holistic theoretical lens proposed here also requires a consideration of other relevant
theories and strengthening the ties between them. The additional literature streams to
bring into such a framework would be, for instance, the entrepreneurship literature,
strategic management literature, social and relational capital streams, literature on
economic intermediation and literature on ethics and policy-making. The links to be built
between and across these literature streams would further enhance the multi-disciplinary
approach towards analysing UIC and generally developing management research (Gupta,
Tesluk and Taylor, 2007; Bogers et al., 2017).

Third, due to exploratory research focus, the scope of this work also has its limitations.
Except of a survey-based publication Il devoted to a relatively niche conceptual problem,
most of the findings of this dissertation are based on multiple cases. Those assure the
contextual richness of this dissertation, but at the same time limit its generalisability.
Hence, future research may further advance this research field, via validating the received
results in a larger-scale and particularly quantitative studies.

Finally, in terms of empirical evidence, this thesis is primarily focused on analysing UIC
in Europe as well as benchmarking it with best practices in the US — a pioneer in
stimulating UIC on the policy level (Bayh-Dole Act of 1980). However, as was also
affirmed by this dissertation research — contextual settings appear critically important in
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studying UIC. Thus, further exploration and analysis of UIC in other regions, including
best practices, challenges and facilitation mechanisms, is particularly important in
building a holistic understanding of the UIC phenomenon and the further development of
its facilitation mechanisms.
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Appendix A: Ol-Net Questionnaire

The questionnaire was developed by an international team of researchers as a part of activities
of European Academic Network for Open Innovation (OI-Net project), which received
funding from the European Union Lifelong Learning Programme under the Grant Agreement
Number 2013-3830 (http://oi-net.eu).

* %

LIfeIOIjg 4 The European

Learning @ Academic Network
Programme C for Open Innovation
Co-funded by the European Union Ref. number: 542203-LLP-1-2013-1-FI-ERASMUS-ENW
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Survey “ldentification of Industrial Needs for Open innovation Education in
Europe” 2014

Dear Survey Participant,

Thank you very much for helping us with the research on Industrial Needs for
Open Innovation Education conducted within ERASMUS Academic Network
project, OI-Net. We aim to interview companies in 35 European countries in
order to collect the information on real companies’ needs for specialists
working under open innovation approach.

Open Innovation concept was introduced by Henry Chesbrough in 2003 and it
“assumes that firms can and should use external ideas as well as internal
ideas, and internal and external paths to market, as the firms look to advance
their technology. Open Innovation combines internal and external ideas into
architectures and systems whose requirements are defined by a business
model” (Chesbrough, 2003: p. 43).

In order to enable teaching open innovation on the basis of actual industry
needs, we, first, study the level of open innovation adoption in companies in
Europe, then, the level of open innovation knowledge and skills of employees
in the companies. We try to develop open innovation manager profiles and
specify the skills and knowledge that these specialists need in different EU
countries and different industries. This research will help us to give
recommendation to higher education in Europe on the development of open
innovation curricula.

In return for your time and help, you will have an opportunity to participate in
workshops, conferences, round tables etc. organized by Ol-Net community.
Additionally, we will organize a lottery among the survey participants with
several prizes, including 10 upcoming books on Open innovation by Henry
Chesbrough, which will be published in October, 2014.

Thank you very much for your time and insights!

Yours sincerely,

Ol-Net Team
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Identification of Industrial Needs for Open innovation Education in Europe, 2014

1. COMPANY PROFILE

Name of the company*

Web address*

Country,

Company was established in (Year)*

The main markets for our goods and services are Industrial (B2B) % Consumer (B2C) %

Industry. Please select the Industry. Tick the one which provides the main source of revenue.

| Energy L | Media || Diversified Financials
| | Materials || Retailing || Insurance
[] capital Goods [] Food & Staples Retailing [] Real Estate

|| Commercial & Professional Services

|| Food, Beverage & Tobacco

|| Software & Services

: Transportation

[ ] Household & Personal Products

] Technology Hardware & Equipment

D Automobiles & Components

[J Health Care Equipment & Services

| Semiconductors & Semiconductor

Equipment
[] Consumer Durables & Apparel [] Pharmaceuticals & Biotechnology ] Telecommunication Services
[] Hotels Restaurants & Leisure [ ] Banks [] utilities
[] Other, what? Specify:
Size of the firm
[ [ Large, >250 | (] Medium-sized, 50 - 249 | [] Small, 10- 49 [ [ Micro, 1-9

* Optional questions, due to social data collection ethics and requirement for anonymous data collection

2. OPEN INNOVATION ACTIVITIES

Current State of Open Innovation Adoption

Do you adopt the following activities
in your company?

Which of the following should be used
more often and which should be used
less in your company?

No Yes, we adopt Ol. Please
evaluate 1to 7; 1 Very
seldom; 4 Regularly; 7 Very
intensively

9 ldon’t know

-2 decrease significantly, -1 slightly
decrease, 0 keep as it is, 1 slightly
increase, 2 increase significantly,

9 -1 don't know

1 Customer and consumer co-creation in |:|
R&D projects

2 Crowdsourcing L |

3 Scanning for external ideas L |

4 Collaborative innovation with external L |
partners (i.e. suppliers, universities,
competitors)

5 Subcontracting R&D L |

6 Idea & start up competitions L |

7 Using external networks (e.g. associations, L |
intermediaries, knowledge brokers)

8 Participation in standardization (public [
standards) / influencing industry standards

9 Free Revealing (e.g. Ideas, IP) to external |
parties

10 | IPin-licensing ]

11 | IP out-licensing ]

12 | External technologies acquisition []

13 | Selling unutilized / unused technologies []
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Open Innovation Competences

Please indicate the degree to which you agree with the following statements 1 strongly disagree; 7
strongly agree
9 - 1don't know
1 We provide education and training on open innovation for our employees
2 Open innovation skills and awareness are fostered within our organization
3 The borders of our company are open for knowledge flow from outside-in and from inside-out
4 New external ideas are easily accepted and disseminated in our organization
5 Relevant departments are actively participating in knowledge sourcing and knowledge exchange
6 We accept the possibility of mistakes in external knowledge sourcing
7 Our employees have positive attitudes for applying ideas and technologies from outside the company
8 Qur employees have positive attitudes to having other companies receiving and using our knowledge
and technologies
9 Open innovation activities of our employees are rewarded
10 Organizational structure in our company is designed according to our needs to be open
11 We apply interactive collaboration tools and methods to facilitate open innovation
12 Externally obtained knowledge is integrated into our products, processes and services
13 Qur competitive advantage lies in collaborating with external partners
14 We have sufficient knowledge in our organization to compete in our marketplace
15 (Top) management strongly supports open innovation activities (by allocating enough resources)

3. SKILLS AND COMPETENCES IN OPEN INNOVATION CONTEXT

What skills and knowledge should open innovation specialist have? Please | 1 notimportant, 7 strongly important
evaluate the importance of the following items 9 -1 don’t know

IP management skills
Negotiation skills
Entrepreneurial skills
Leadership skills
Teamworking skills
Multi-tasking skills
Problem solving skills

Virtual collaboration skills

D00 | N[ |W|N| =

Internal collaboration skills

[
o

External collaboration skills
Trust skills
Communication skills

[y
[

[y
]

—
[*8]

Networking skills
Other:

-
B

What abilities should open innovation specialist have? Please evaluate the | 1 notimportant, 7 strongly

importance of the following items important
9-ldon't know

Technology and business mindset

Project management

Adaptabhility and flexibility

Managing inter-organizational collaboration process
Ability to work in interdisciplinary environment
Ability to work in internal cross-functional teams
Strategic thinking

Creativity

New media literacy

(=] f=<N LN RNyl UV =) EUERN SN F

[
o

Cultural awareness

Ability to work with different professional communities

Ability to share knowledge and ideas internally / within organization
Ability to share knowledge and ideas externally

[y
=

sy
L]

—
w

-
I~

Risk awareness

[y
w

Failure tolerance
Other:

[
[=2]
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4. OPEN INNOVATION PERFORMANCE

Please evaluate the innovation performance of your company over the | -2 decrease significantly, -1 slightly

last 3 years decrease, 0 keep as it is, 1 slightly increase,
2 increase significantly,

9 -1don't know

1 | Success of radically new or significantly improved products and services

development
2 | Risks of innovation activities (financial, technological and market based risks)
3 | New product and service development time
4 | Market acceptance of innovative products and services
5 | Return on investment rate (ROI) of innovation activities

Please evaluate your current open innovation status. Choose one option.
1 | Weare not adopting and not planning to adopt open innovation | |
2 | We are not currently adepting open innovation, but plan to implement Ol in the nearest future []
3 Early stages of implementing Ol activities (]
4 In the process of refining Ol activities and shaping programs to help establish best practices of Ol L |
5 Experienced adopters of Ol (processes, procedures and best practices are in place) ]
6 We had Ol activities, but decided to discontinue []

How do you define open innovation? Please provide your own definition (optional)

5. RESPONDENT INFO AND FEEDBACK

What is your opinion about the survey?

This survey is of current importance |:|
We consider the research on this topic to be pointless D
Are you interested in the results of the survey? If yes, in what form:

No :
Yes, Brief report L
Yes, Full report L |
Are you interested in participating in in-depth interview on Industrial Needs for Open Innovation

Education?

Yes D
No [
Are you interested in the future cooperation on the topics covered in the survey? If yes, in what form:

Writing business cases [H]
Participation in round tables, workshops and conferences |:|
Evaluating and giving feedback on the curricula on open innovation

Participation in research seminars ]
Individual consultations ]
Other, please specify L

If you are interested in receiving the report, participating in the Open innovation book lottery or being contacted in
the future, please provide your details *
Name, Surname

Email

* Optional question, due to social data collection ethics and requirement for anonymous data collection
Other Feedback you wish to provide?
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Lifelong
Learning
Programme

Academic Network

I-lq-j The European
€ for Open Innovation

Co-funded by the European Union Ref. number: 542203-LLP-1-2013-1-FI-ERASMUS-ENW

Leader: Finland anta L

Albania “Marin Barleti” University
Austria WIFI Institute for Economic Promotion of the
Austrian Federal Economic Chamber;
FH Wien University of Applied Sciences
Bosnia and
Herzegovina University of East Sarajevo
Belgium University of Namur;
MAC-Team aisbl;
European Foundation for Management
Development (EFMD}
Bulgaria New Bulgarian University
Croatia University of Zagreb
Cyprus University of Cyprus;
European Association of Erasmus
Coordinators
Czech Republic University of Economics
Denmark Aarhus University
Estonia University of Tartu;
Tallinn University of Technology
France France Business School;
Actif-Europe
Germany University of Erlangen-Nuremberg;
INNOWISE;
RWTH Aachen University
Greece Athens University of Economics and
Business-Research Center
OI-Net WP 2 leader contact details Hungary IMCRC University of Miskolc;
University of West Hungary
WP 2 leader Ireland Whitaker Institute for Innovation and Societal
. . . Change, National University of Ireland
Daria Podmetina Ekaterina Albats Italy Scuola Superiore Sant’Anna;
daria.podmetina@Iut.fi Ekaterina.albats@lut.fi TTP Lab, Technology Transfer Program &
Labaratory/ Studio ing. Giordani;
Politecnico di Milano

Lappeenranta University of Technology
Skinnarilankatu 34, 53850 Lappeenranta, Finland

Latvia Riga International School of Economics and
Business Adminsitration
Lithuania Kaunas University of Technology
Luxembourg Public Research Centre Henri Tudor
Macedonia Ss. Cyril and Methodius University in Skopje
Malta University of Malta
Netherlands Strategie en Organisatie;
Fontys University of Applied Sciences
0Ol-Net contact details Norway Norwegian Schoal of Economics;
NTNU Social Research AS
. R . . Poland Technology Partners;
Project Director Project Coordinator University of Economics in Katowice
Marko Torkkeli Justyna Dabrowska Portugal University of Porto, Faculty of Engineering
Marko.torkkeli@lut.fi  Justyna.dabrowska@lut.fi Romania Transilvania University of Brasov
Serbia University of Novi Sad
Slovakia Technical University of KoSice
Slovenia University of Ljubljana;

Lappeenranta University of Technology
Skinnarilankatu 34, 53850 Lappeenranta, Finland University of Primorska
Spain EADA Business School;
IE Business School
Sweden Linkdping University

’ LUT Switzerland Geneva School of Business Administration
g

www.lut.fi www.oi-net.eu

Turkey Middle East Technical University
United Kingdom  ISPIM;
Universitv of Exeter

Lappeenranta
University of Technology
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Appendix B: Other research contributions during doctoral
studies

During my PhD studies in addition to working on this dissertation | was given a chance
to work in a number of research projects, which have had different types of partners
involved — both companies and universities. This experience was particularly valuable for
me as | got a chance to sense, observe, manage and understand the phenomenon of
university—industry collaboration in action. The related research projects, that | have been
involved in during my PhD studies include:

1.

UniBus, 2017-2020: Erasmus Strategic Partnership on developing a platform for
university-industry collaboration.

DOIT, 2017-2020: Entrepreneurial skills for young social innovators in an open
digital world. A European Initiative (European Union’s Horizon 2020 research
and innovation programme under grant agreement No 770063 www.doit-
europe.net).

INSPIRE, 2016-2019: INtegrated Support of oPen Innovation pRofessionalization
initiative. (European Union’s Horizon 2020 research and innovation programme
under grant agreement grant agreement No 691440 — INSPIRE, www.inspire-
smes.eu)

C3PO, 2015-2018: Collaborative City Co-design PlatfOrm
(www.itea3.org/project/c3po.html). Co-funded by ITEA and TEKES.
Accelerate, 2013-2016: A Platform for the Acceleration of go-to market in the
ICT Industry (www.itea3.org/project/accelerate.html). Co-funded by ITEA and
TEKES.

OIl-Net, 2013 — 2016: The European Academic Network for Open Innovation
(European Union Lifelong Learning Programme under the Grant Agreement
Number 2013-3830, http://oi-net.eu).

Open-UNIC, 2013-2014: Open Innovation on the Borderline of University-
Enterprise Cooperation. Co-funded by TEKES.

These projects supported my work on a number of research papers, which enriched my
understanding and research expertise in the field:

1. Albats, E. and Alexander A. (2017). Crossing (or not?) the ‘valley of death’:
university-industry collaborative e-platforms. 2017 ISPIM Innovation Summit:
Melbourne, Australia — Building the Innovation Century, 10-13 December, 2017

2. Albats, E., Alexander A., Mahdad, M. and Post, G. (2017) Open Innovation:
Exploring the reality for SMEs. The XXVII ISPIM Innovation Conference —
Composing the Innovation Symphony, Austria, Vienna on 18-21 June 2017


http://www.doit-europe.net/
http://www.doit-europe.net/
http://www.inspire-smes.eu/
http://www.inspire-smes.eu/
http://www.itea3.org/project/c3po.html
http://www.itea3.org/project/accelerate.html
http://oi-net.eu/
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3. Albats, E., Alexander A. and Miller, K. SMEs’ open innovation: A simplified cross-
case analysis. 2017 University-Industry Interaction Conference, Dublin, Ireland, 7-9
June 2017. ***This Paper has received a Best Scientific Paper Award***

4. Dabrowska, J., Teplov, R., Albats, E., Podmetina, D. & Lopez-Vega, H. (2017).
Where lies the difference between open innovation adopters and non-adopters?
Proceedings of the 77th Annual Meeting of the Academy of Management, (USA),
Atlanta, 4-8 August 2017.

5. Miller K., Alexander A. & Albats E. (2016). Entrepreneurial Academic
Entrepreneurs: understanding micro social factors and legitimacy. The XXVII ISPIM
Innovation Conference. Porto, June 2016.

6. Podmetina D., Teplov R., Dabrowska J. & Albats E. (2016) Perception vs Reality:
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Abstract

Universities are widely acknowledged as an important source of knowledge for corporate innoval
collaboration with universities plays an important rdl€ FRPSDQLHVY RSHQ LQQR"
little is known about the human capital components required for collaboration with universities. An
WKH UHVXOWV RI WKH VXUYH\ DPRQJ RYHU FRPSDQ\ PL
UHTXLUHG IRU FRPSDQ\T VXFFHVVIXO FROODERUDWLRQV
qualitative interviews data we distinguish between these skills and capabilities required specific
sustainable and successful collaboration with universities. We have identified and validated 28 s
abilities required for collaboration with external partners and defined the key of them. We have alsc
the key peculiarities of such skills as communication, trust building, relationship building, IPR mana
and negotiation for the context of collaboration with universities. Our research has revealed an im
of expectation management skills for university-industry collaboration (UIC) context. We found that
capital for UIC is to be continuously developed and contracted by engagement in various relations!
academia. Our research helps in filling the research gap on human capital components requirec
company specifically for collaboration with academia. It also serves practitioners with a profile of a
(archetype) UIC manager.

Keywords
university-industry collaboration, skills, abilities, human capital, open innovation

1 Introduction

Universities are widely acknowledged as an important source of knowledge for co
innovation (Howells, et al.,, 2012) and mean for facilitating innovation (Perkma
Walsh, 2007). However, human capital characteristissociated with the establishm
of successful university-industry relations are understudied. Even though the litere
university-industry collaboration (UIC) is rather established, most scholars focus «
tivations and barriers in UIC (Hall et al., 2001; Beehet al., 2010),ranodes or links o
interacton(T(VWH 3DWHO 3 H U N Paddpe®sing:tbeackal capi
and not yet the human capital theory (Chakrabarti & Santoro, 20Q4he, 2007)

A number of researchers approach UIC as a type of open innovation activéicial
for bath parties (Perkmann & Walsh, 2007; Howells, et al., 2018V D 3GLVW
novation process based on purposively managed knowledge flows across organ
ERXQGDULHV" &KHVEURXJK %RJIJHUV F
knowledge that can flow into or out of the organization. The university-industry int
becomes an important boundawhich needs to be managedeaSDUW R1 D

search strategy (Laursen & Salter, 2004). In terms of organizational intellectual
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2008). All of these contexts are covered by the concept of Open Innovation (OI
duced by Henry Chesbrough in 20@hesbrough, 2003).

Some authors are already discussing UIC using the term open innovation (Perki
Walsh, 2007; Howells, et al., 2012; Lucia, et al., 2012) and some are studying tt
nomenonwithout even mentioning Ol concept (Lin & Bozeman, 2006; Siegel, €
2004; Ramos-Vielba, et al., 2009). this studywe focus on the external collaborati
for innovation (as one of the open innovation modes) and through the human
perspective, we compare it to university-industry collaboration that aims at inno
(as a subtype of open innovation).

The role of human capitah inter-organizational relationshipand open innovation

Human and social capital are linked with inter-organizational relationships, since
ter-organizational contact is shaped by personal interactions and connections bet
mans involved from each side (individual level) (Seabright et al.,;1R®2 & Van de
Ven 1994. Moreover, inter-organizational engagements and social interactions ¢
ute to development of organizational intellectual capgauttural, humarandsccial
capital) (Agndal & Nilsson, 2006). Congpe tosocial capitalconcept which has roots
sociology and is focused on intangible human relatibosjan capitalconcept come
from economics and it frames the nature of human labour as a resource within ir
ganizational transactions represented by individual characteristics as skills, educa
proficiency(Schultz, 1961; Cornelius et al., 200R)miting our research devoted to ul
versity-industry relationships only to exploring a one side inpQt@ X VW U\ UHS
skills, knowledge and competences) we bound our theoretical frameworkuvitan
capital theoryand do not focus explicitly osocial capital theoryeven though we d
address human interactions and relationships issues.

Goldin (2016) tackles the roots of human capital in economics coming from
Smiths: y(WWDOHQWYV HGXFDWLRQ DSSUHQWLFH {BkithS
1776). Bueno et al., (2003) suggests assessing the value of this asset by mode
situation, wheran individual is leaving the organization:

puman capital is defined as the knowledge that employees take with them wk
leave the firm. It includes the knowledge, skills, experiences and abilities of |
Some of this knowledge is unique to the individual, some may be ggiBeréno et al.
2003, p.10

To enable measuring the human capital we break it down to the concepts o
knowledge and competences and further try to distinguish between those, which
neric for particularly collaboration with external partners and which are more sp
individual and important for company collaboration with university.

Many researchers use terms skills and competences with some degree of freec
substitute one witarother. IQ G L Y L G X Br® §ftevi idn€idered as element of cor
tencies, compiled also by motivation, character traits, knowledge and behaviour (F
LQD HW DO BURFWRU DQG 'XWW D-directed, Svell-
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organized behaviour that is acquired through practice and performed with econ
HITRUW" 7KH WHUP 3FRPSHWHQFH" GLVFXVV PRV
terising relation between human and organization (Chatenier, 2010; Sandberg, 2
in a more structured waycombination of knowledge, attitudes and individual sl
(Mulder, 2007).

Open innovation skilland competences

A wide range of human resources practitioners and researchers discuss the role «
tion, training, motivation (Podmetina et al.,, 2013) and organizational ci
(Chesbrough, 2003; West and Bogers, 2013, Mortara et.al. 2009) in open innov:
companies adopting open innovation have a new vision towards recruiting poli
employeedgkills (Mortara & Minshall, 2014), and the training and education posit
affectcooperation with external partners (Teirlinck and Spithoven, 2013).

Mortara et al. (2009) discuss the individual skills e.g. techno-business mind-set,
ship, an entrepreneurial mind-set (Di Minin, et al, 2010, Cloyd and Euchner, 2012),
ability and flexibility. The study of Sartori and colleagues (2013) compiles some
required characteristics for individuals working in open innovation teams: entrepre
mindset (Sloane, 2011, Lindegaad&d<awasaki, 2010), communicatickills (Shockley
Zalabak, 2008)kills for relationship building and maintenance in order to facilitate
laboration across various departments or external partners (Kanter, 2006; Sloan
Lindegaard& Kawasaki, 2010)

The list of skills developed based on the literature review is reflected in the list of
bles in the later conducted survey (see Appendix 1).

ills and competences required for university-industry collaboration

The authors addressing the issue of individual skills in university-industry collabc
mainly focus on university side and propoBe WKHRUHWLFDO EDVL)
FDSLWDO GHYHORSPHQW LQ WKLV GRPDLQ 'fT(X'
practical tool on developing the skills on the academic side is provided by Hayw
al., (2000). The authors create a skills matrix matching the key roles of university
UIC with the skills required (see Appendix 2).

However, the authors still recognise a lack of knowledge on the skills and cape
required from the industry side (Bjerregaard, 2010), especially taking into accol
changing role of universities towards entrepreneurial organizations, which is still
debates (Meyer, 2005; Duberley et al., 2007).

3 Research Design and Methodology

We design the research usimyltiple method¢Saunders, 2009the research choige
based on two data sources, data collection techniques, and analysis methods hel}
answer the research questions, what receives a lot of support in business and mai
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studies Curran& Blackburn 200)). It is also arguegdthat multiple methods are use

when they provide better opportunity to answer research questimh$ielp to evalua

the reliability of research findings (Tashakkori and Teddlie, 2003).

Themixed method approadh applied aiming to combine the sequential quantitative

qualitative data collection techniques in the research design (first quantitative, the

itative). Qualitative techniques predominate in this study.

We build the research design of this study as combination of, first quantitative

collecting data on general approaches to skills required for open innovation. TF

address the specific research question on human capital in university industry co

tion in the qualitative analysis of the interview data.

3.1 Survey of skills and organizational capabilities required for open innovation
adoption

The questionnaire for the study was developed within the wofBl-det project (Opel
Innovation Academic Network, seevw.oi-net.ey and ainedto specify industrial neec
in skills and capabilities required for adopting open innovation practices, and mo
cifically, for interaction with different external stakeholders. The online survey wa
tributed in 2014-2015 among Europe-based companies operating in various indus
the end we received over 500 respongas. respondents indicated also the specific
of collaboration with universities in the open-end questions. Hence, we did not hi
variable on university industry collaboration per se in our questionnaire. Universi
stakeholders were included into the variable analysing collaborative innovation w
ternal partners (see variable list in Appendix 1 for reference). This fact motivate:
proceed with second stage of this research and conduct interviews with compar
chapter 3.2.). However, ourrsey data can provide wsvaluable insight on skills re
quired for succeful UIC.

After analysing the literature, for the purposes of this studyfocugd specifically on
those collaborative activities, which are common in university-industry collaborati
particular that are: collaborative innovations with external partners (i.e. suppliers, |
sities, competitors); subcontracting R&D; IP in-licensing; external technologies a«
tion (based on review of Roessner, 1993; Meyer-Krahmer & Schmoch, 1998; C«
al., 2002; Schartinger et al., 2002, Perkmann&Walsh, 2007,V W H 3DWH(
mos-Vielba et al. 2009).

3.2 Qualitative stage

At the second stage, using the data on generally most important skills and comg
for collaborative activities, we aimed to address the specific questiaghdls and com
petences important for collaboration with universities. We coedseimi-structured in
terviews wiW K FR P S D Q L H\p§oplerast@mRy\ikl/blwed in collaboration with u
versities (knowing in practice what skills are required). We follow the snowball-san
strategy and interviead people, who when answering the survey indicated their int






4 Results

4.1 Universal skills and knowledge required for collaboration with
external partners

Results of the quantitative data analysis

Conducting the surveyye have collected the data on 28 skills and competences re
for Ol specialist (see Appendix 1). The respondents were asked to evaluate the im|
of these skills and abilities for Ol manager using a scale ofwlr@&re 1 means not ir
portant and 7+strongly important.

Analysis of means of skills and abilities importance (see Appendix 3 )afud 4ctive
adopters of certain Ol activity revealed the most important skills for each of ac
Overall, all the skills and abilities appear important for Ol manager, which additi
supports the set of skills and abilities we have constructed for the survey questic
On sample average the most important skills for Ol manager according to our resp
are:team-working skills, problem-solving skills, external collaboration skills, comr
cation and networking skillsThe most important abilities ane: share knowledge ar
ideas internally, creativity, technology and business mind-set

This quantitative analysis showing quite high importance of all the identified skill
abilities does not allow us yet to identify specific skills required for collaborating
different partners. However, it confirms the importance of universal skills needed
specialist.

Results of thequalitative data analysis

The majority of our interviewees see the difference in skills, abilities and knowlec
quired from general collaboration manager compare to one responsible for inte
with the university. For instance, one of our interviewees says:

37KDWYV bdYktestibnd Rhink the straight answer should be NO. There
way that you can use a general rule that you can apply to all types of partners.
there are principles that are standard, and that principles of course are building
and after you building trust getting to the right arrangement depending on the t
partners, depending on their objectives and depending on our objective of th
WKH UHODWLRQVKLS °~ ,QWHUYLHZHH

At the same time, one of our interviewees rather believe that it there are many u
mechanisms in collaboration:

In general, | think, the way to collaborate is the same whoever you collaboratt
, PHDQ LWV EHLQJ RS K ghamlitQ)t&rhtGvhat @ GhaEydu @eltryi
to achieve. | think, once you agree on that goal then everything else become
easier. Then of course, depending on the situation you might have more inte
SURSHUW\ UHODWHG LVVXHV « RU VRPHWLPHV

Then, there are technically something, that are very dependent on the type of
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Skills and abilities set
(mentionedby <« RI LOQWHUYLHZ

Knowledge set
(mentionedby <« RI LOQWHUYLHZ

1. Communication skills (7) Knowledge and understanding of sciercel
2. Building trust(6) language of particulardld partners are con
3. Being clear ingoals and bridge the goals ing from(7)

various types of partners (6) Knowledge othe industry and complete valy
4. Openness towards other approaches, ab chain (5)

to listen (5) Legal knowledge: business lawP and con-
5. Organizational and project managem: tracts(3)

skills (being able to organize collaborati Finance, marketing, economi(®)

on the practical level) (3) Expertise and knowledge ofollaborative
6. Being curioug2) business modeld)
7. Being a cedible partne(2)
8. Creative idea generation and idea mang

ment skills(2)
9. Language skills (2)
10. Skill of testing and failure tolerance (2)
11. Being ambitiousin approaching collaborg

tion (1)

4.2 Skills and knowledge required specifically for collaboration with

universities

Resultsof the quantitative datanalysis

The analysis of the survey results helps us to highlight the skills required for act
that are common as collaborative links with the universities. The skills, which are
monly important for all the four activities ateam-working skills, external collaboratio
skills, networking and communication skilége table 6).

Table 6- Most important skills for firms with the highest intensity of Ol practice adop

(based on analysis of the survey results)

Ol activity

Most important Skills and Abilities

Collaborative in-
novation with ex-
ternal partnerg
(i.e. suppliers, uni-
versities, competi;
WRUYV «

Skills 5. Teamworking skills

Skills 7. Problen-solving skills

Skills 10. External collaboration skills

Skills 12. Communication skills

Skills 13. Networking skills

Abilities 1. Technology and business miseit

Abilities 3. Adaptability and flexibility

Abilities 5. Ability to work in an interdiscipliary environment
Abilities 8. Creativity

Abilities 12. Ability to share knowledge and ideas internally

Subcontracting
R&D

Skills 2. Negotiation skills

Skills 5. Tearaworking skills

Skills 7. Problerrsolving skills

Skills 9. Internal collaboration skills
Skills 10. External collaboration skills
Skills 11. Trust skills

Skills 12. Communication skills




Skills 13. Networking skills

Abilities 1. Technology and business miseit
IP in-licensing Skills 2. Negotiation skills

Skills 5. Teamworking skills

Skills 7. Problemsolving skills

Skills 9. Internal collaboration skills

Skills 10. External collaboration skills
Skills 11. Trust skills

Skills 12. Communication skills

Skills 13. Networking skills

Abilities 3. Adaptability and flexibility
Abilities 12. Ability to share knowledge and ideas internally
ETA Skills 5. Tearaworking skills

Skills 7. Problenrsolving skills

Skills 9. Internal collaboration skills

Skills 10. External collaboration skills
Skills 11. Trust skills

Skills 12. Communication skills

Skills 13. Networking skills

Abilities 1. Technology and business miseit
Abilities 3. Adaptability and flexibility
Abilities 12. Ability to share knowledge and ideas internally

Resultsof the qualitative datanalysis

The qualitative data analysis allows us to broaden the understanding of the human
required for collaboration with the universities, to explore the abilities, which are sj
ically important for such a role compare to general collaboration manager and ct
the set of skills developed by us based on the literature is complete.

Most of the interviewees (compaffiyanagers responsible for collaboration with com
nies) have noted that there are certain specific skills needed in collaboration with t
sity. For instance, a manager responsible specifically for collaboration with univel
and with SMEs says:

37KH WRROV DQG WKH ZD\V WKDW \RX KDYH dfrent\
from the ones that you use for SMEs and for Suppliers.QWHUYLHZHH

Below we go through the key differences in rationale between universities and in
covered during our interviewees and analyse the skills needed for the company

sional to overcome them. At the end of this section, in tablefrovide a summary o
the results received from the data analysis. After a free discussion and open-ende
tions,we gave our interviewees a list of 28 skills and abilities from the survey que:
naire.We asked them in a form afclosed-ended question to evaluate if these skills
more, less or equally important for establishing and running successful collaboratio
universities than with other partners (we provided them a freedom to interpret si
according to their own understanding and benefits for company). Thésldoded ques-
tion revealed four skills and abilities that are specifically important for Wd2aptability

and flexibility, Ability to work in an interdisciplinary environment, Strategic thinki
Ability to work with different profession-al communit{ese table 7).
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Differenttimeframes: skills requiredo deal with

Answering the open-ended questions all of the interviewees mention an ig#fer et
timeframesor dynamics of operations in business and in academia widely acknow
in the literature (Bruneel et al., 2010; Hall et al., 2001). A manager responsible fo
nal research turns it into skill:

3, WKLQN WR ZRUN ZLWK XQLYHUVLWLHYVY LW LV
on different timelines than businesses work on. So, it is a skill to be able to bala
long-term vision of the university versus the timeline that the company is lool
for «~ ,QWHUYLHZHH

One of our interviewees, an owner of small consulting company highlights how k
time-orientation difference is between universities and particularly SMEs:

32QH RI WKH VSHFLILF VNLOOV QHHGHG LQ RU:
nesses (especially SMEs) and universities is that you need to understand the d'
and the language and motivation of people working on both sides of the collab:
JDS « ,Q PDQ\ FDVHV SHRSOH ZRUNLQJ LQ LQ!
can implement tomorrow. That especially counts for SMEs. When you have
from the business perspective with the culture and dynamics of university resea
have to accept that the timeframe is comple@®lL I Il HUHQW IURP 60(
terviewee 4).

In order to balance this difference in time orientation, a specific skill or vistmuld be
developed.Strategic view or mind-sethelps to overcome this issue by looking ¢
longer-term plan for the research collaboration. As our interviewee says:

3,W LV DERXW L G H-@\W bhéedsQal reResrth, @il @ldat are the strat
areas that you want to develop in your business. Sometimes it is a difficulty t
IURP WUDGLWLRQDO FRQWUDFW UHVHDUFK LQV

Radical vs incremental innovation: skills requir@ddeal with

A basicorientation of universities towards advanced, fundamental reseaticies no
always meet the company neesiss one of our interviewees says:

3,0 PDQ\ FDVHV LQGXVWU\ LV VDWLVILHG ZLW
search perspective \RX ZDQW WR FR P khowiedgel ihsvatvd Echn
ogy, and you always want to pursue the idea of the technology a little bit furthe
a solution suitable in practicé.(Interviewee 4).

Understanding of the great scientific value of research discovadkes academics al
bitious about its financial value, sometimes too ambitious as noted this universit
tions manager working in chemical engineering and biatectors:

3$QRWKHU SweRaEeONtPthe universities is that universities unfortun:
equate invention with innovation. ThnW DUH QRW W KAt theDuRiveray
| believe,you need to be paid for the invention, not for the product. Sometim
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universities expect that they are going to be paid as for commercial product al
it wasan invention.(Interviewee 6)

According to our interviewees these issue are to be overpagsedombination of suc
skills ascommunication, agility (or adaptability and flexibility)being involved, anc
continuouslyengaged in interactiongclearin setting up the collaboration goals.

IPR related issues and publishing: how to deal with

A problem, closely linked with scientific discoveries is IPR related issues. Seven
nine interviewees mentioned it as a problem faced particularly often in collaboratic
academia. One interviewee complains:

37KH ELJ SUREOHP ZH IDFH ZLWK WKH XQLYHUV
DWLRQ RI 1'$V DQG %'$V LW MXVW WDNHV WRR
to set up agreement with a university even befdRX DUH DEOH WR V
EH VKRUWHQHG D ORW ~ ,QWHUYLHZHH

Interviewees had to admit that there is no other recipe to overcome this kind of
than just being verpatientanddiplomatic

However, the IPR related issues are quite industry and area specific. For inste
interviewee representing an ICT sector puts hopes upon open source licensir
though acknowledgdbat IP is a biggest detaghbetween industry and universities:

3:LWK DQ RSHQ VRXUFH OLFHQR VHIWDXQSS VDKBHUR
GLITHUHQW PRGHO RI FROODERUDWLRQ ,WTV I
think it is definitely the right direction and it enables companies and universit
ZRUN WRIJHWKHU PRUHRWOHFWLYHO\ = ,QWHUYI

Another dramatic difference in university and industry mission is publishing. Unive
needs to publish, while companies are not interested in disclosing the results of «
ration tas per one of our interviewees:

MBQLYHUVLWLHY WKH\ QHHG WR SXEOLVK RI |
that much. Especially about technology that presents the company. The result
tiations on how long should the university wait to publish results from work t
done in collaborationwiK LQGXVWU\ « p ,QWHUYLHZHH

Here thenegotiation skillscome to the scene. However, there are certain basic gc
milestones that are dramatically different (e.g. publishiegws not disclosing). Su
milestones or success measures need to be acknowldrjgeaich sidetuniversity tean
andcompany managers and need to get alighasl according to our interview:

S%RWK SDUWQHUV KDYH WR XQGHUVWDQG ZKELC
« JRU WKHP XQLYHUVLW\ LW PLJKW EH WR SX
LQQRYDWH IRU FRPPHUFLDO VXFFHVV « :H Qt}
PLOHVWRQHY =~ ,QWHUYLHZHH
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Knowledge and understanding of the scientific area and industry

All of the interviewees pointed out at importance of certain levetiehtific or technical
knowledgerequired for collaboration. Sometimes it needs to be an advanced kno
to be able to speak a common language with scientists according to one interviey

32QH RI WKH NH\ VNLOOV VHWV WKDW , ORRN |
a technical level of expertise W § V nypdrtait,Lthat our technical experts have
level of expertise and appreciation fahat else is available in the particular tec
nology field, so that they can work and collaborate on an equal level with th
YHUVLW\ WHDP ~ ,QWHUYLHZHH

Six of the interviewed people have noted a crucial importance of knowledge and
standing of the industry, in which collaboration is happening. Moreover, many ot
pointed out that it has to be an understanding on a strategic level. For example, ol
interviewees explains it that way:

%YRX KDYH WR KDYH TXLWH H[WHQVLYH XQGHU
IXWXUH VWXGLHY DQG VFHQDULR VWXGLHV«’

Structural differences: respective knowledge and skills required

Universities and industry are different not only by its basic rationale, but also by ¢
zational structure. That is why to be able to collaborate with universities compan
ager needs to be familiar with the structure of the organizaser, what our interviewe
thinks abouit:

3&RPSDQ\ PDQEDJHU ZLOO QHHG WR XQGHUVWDC
sities internally structured in terms of what is the role of TT@shnology Transfe
Offices], how are they measured, what are their objectives, how to interact wit
ulty, how to interact with TTOs«~ ,QWHUYLHZHH

According to our findings not least important isrewledge of funding schemeander-
standing of how the two types of institutions are running. Four interviewees mer
this aspect in various domairisiportance of this understanding in terms of joint ay
cations for funding as well as personal experience in applying for funding, which
be valuable for the position of university-industry collaboration manager.

Differences in mind-setnd personality: skills and abilities required

Discussing the skills required from the managers one of the interviewees note
portance of not onlynderstanding the structur@and beingable to approach right pec
ple, but alsao be tactfulwith academics:

3Such a manager needs to understaitlh WR EXLOG D UHODWLF
+RZ GR , DSSURDFK XQLYHUVLW\ KRZ GR , PDC
VXUH WKDW SHRSOH GRQTW JHW IUXVWUDWHG
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comes from the university the answer willpd Rf« .HHS WKHP DzZDU
QHFHVVDU\ JRLQJ WR EH GROODUVY DW WKH HQ!

A skill to manage expectationwas mentioned by three company managealt basec
in the USA. By this skill, they mean ability to explain to universities what should b
should not be expected by them. Moreover, by this skill they mean an ability to k
the polar needs of collaborative actors and communicate within the company any
in its own internal expectations. This skill was not used in our original set of skil
abilities, but we found that it has to be taken into account. Exactly the comment
missing skill very closely linked with expectations management was given by one
interviewees:

3S5HIJDUGLQJ W HhilitigsNHaOyouwménmGed in the survey, | was mis
one important point, that | consider vital for such collaboration - how to propt
3Z1-QLQ" W\SH RI FROODERUDWLRQ" 7TKHUH LV I
case, when both partners have their interests in the collaboration. The m:
should be able to identify what is the interest that offers benefits to all part?
(Interviewee 8)

Every single interviewee mentionedhaman relation skill and ability to build trust
among the most important ones. They all have noted that there are peculiarities
skills in university-industry collaboration context. These peculiarities lie in the ¢
ences between the mind-sefsacademics and practitioners.

The role of collaboration manager in here is to not only acknowledge these differe
the mindsds, but also again l#plomaticin communicating itunderstand the persor
ality of the people representing academia and make them believe in mutually be
collaboration. One of the interviewees shares his observ&i@h DFDGHPLFV
and suggests how a company manger should deal with this:

3, W LV QRW WR FULWLFL]H EXW , WKLQN MWeéftrc.
There are big egos. If you really as a company want to be able to work with the
of characters in universities, you have to be able to go pass that and to be able
RQ WKH UHODWLRQVKLSY UDWKHU WKDQ Rgnaéd:
flexible and to be politically astute in a sense, to read the situation, to get ta
H[DFWO\ ZKDW LV JRLQJ RQ 7KDW W\SH RI VNL
3).

We have also asked our interviewees to picture a personality of an ideal manag
responsible for collaboration with universities. All of them admitted that it has to
openminded persoror acurious extravert a persomeady for experimentingndtoler-
ant towards failureszall to make sure that such a manager can listen to others. It
to be a person withlang-term viewandstrategic thinking +that will allows understanc
ing of the strategic benefits of collaboration with academia and helps to find a fit
timeframes. Moreover, it needs to be a leat@e to manage multi-disciplinaryand
heterogeneous teapandinfluencer able to lobby ideas both on the management |
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and within the group of ordinary employee&sQ WRS RI WKDW LW Kkkes
S HR S OH Y and makes others like him/her back. One of the interviewees put:

3*HQHUDOO\ \RX QHHG WR EH D JRRG JX\ VRF
(Interviewee 1).

All of our interviewees tend to admit that all the skills and abilities mentioned (anc
marised in the table 7) are to be learned by doing rather than to be taught. Ever
some of the basics could be taught (see Education section in the table 7), mo:
human capital is to be developed through actual engagement in collaborations.
why any experience in relationship management would be a valuable asset for s
fessional (see Experience section in the table 7). To illustrate an importance of exj
in relationship management, one of the persons we talked to uses the Be¥hW U L

3+XPDQV DFWXDOO\ OHDUQ you ibtékady with\WiliHe Qeoddr i
PRUH \RX OHDUQ DQG WKH PRUH GLYHUVH FDV}
and different types of personalities. That creates not just achievement but a con
that | can manage any situation ,QW HdBY.LH Z

Table 7 £Sets of skills, abilities and knowledge required specifically for establishin
running successful collaborations with universities

Skills and abilities set Knowledge set

Based on answers tosal-endedquestion (mentioned by a number of interviesgg

(by average score) 1. Technical knowledge (basic/advancet
1. Adaptability and flexibility agility case specific) (9)
2. Ability to work in an interdisciplinary envij 2. Business law and IP (7)

ronment 3. Knowledge of the industry and unde
3. Strategic thinking standing where it goes to the long term
4. Ability to work with different professiona| (6)

communities 4. Knowledge of the fundingschemesand

Additionally highlighted, case specifimen- funding opportunities (4)

tioned by a number aftervieweek 5. Knowledge of where to finthe right per-

Human rehtion skills and trust buildin¢p) son in the university and how to approg

IP managemerskills (7) the person (unit)(2)

Diplomatic skills (5)

Ability to translate science into business ¢
portunities(5)

9. Expectationgmanagement skills (3)

10. Project rtfolio managemerekills (2)

©oNo o

Experience Education
1. Any managing relation experience (8) 1. Project management (8)
2. Worked in interdisciplinary teams (7) 2. Some courses on IP, business law (4)
3. Worked in R&D environment or specificall 3. General bisiness cours€8)

in the university (casspecific)(6)

4. Experience in applying for fundd)

5. Worked in the business or in particular co
pany (to know its needs) (2)

Personal characteristics
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Open mindset/ Extravert9)
Long-term view (7)
Curiosity(3)

Likes peoplg2)
Leadershif2)
Influencer(2)

Patient(1)

NogaMwNhPE

5 Discussion

In this study, we explored the role of human capital in in university-industry colle
tion, particularly in open innovation context. We found that the set of skills and al
proposed in previous studies is valid and all of i EPDQ FDSLWDOY FK
portant for open innovation professional to a certain extent depending on particul
text (e.g. company goals, mission, particular collaborative partners, etc.).

Our study proves a proposal by Carayannis et al., (2000) that even though there ¢
generic skills important for managing collaborations with any type of external pz
there are certain peculiarities of human capital applicable specifically for compal
laboration with universities. These peculiarities reflected in the required skills inc
need to deal with differences in the timeframes between universities and compa
be addressed by strategic thinking and ability to look at the long-term perspective)
includes differences in basic rationale: invention-oriented universities and innoy
profit oriented companies, which requires to be very good at communication, beir
and continuously engaged with people from academia.

It also requires excellent negotiation skilklsiowledge of IP to deal with bureaucre
procedures and debates on IPR and publishing related issues (widely acknowle
the literature as common issues in UIC (Bruneel et al.,;2840et al., 200)). Collabo-
ration with academia also requires acknowledging the university mission, goals, :
metrics and milestones, amadsearch for alignment in between university and indt
goals in order to ensure a win-win partnership.

The company manager also needs to acknowledge the difference in organization
tures between university and company, understand how and whom to build relati
with. Then, it requires understanding the technical field and being politically ast
communicating with academia that will assist in trust buildiregfundamental requirt
ment for any collaboration with external partner (Lindega&rd<awasaki, 2010)
Knowledge of available funding opportunities and experience in applying for func
a valuable asset for such a professional, since it helps to understand the monetar
RI HDFK DFWRU 6DQWRUR JIT(VWH  3HUNPDC

To collaborate with academidke manager will have to understand and respect the
demics personality, be tactful with academics, which could be very ambitious an
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ego-centric. Being open-minded, curious and being an influencer type of person
help at this position.

An additional skill identified by us is an expectations management skitlother sof
skill, not yet widely covered by university-industry collaboration literature (as a pr¢
in UIC context it is discussed by Barnes et al., 2@)UHQGR+GX 'LNH

We have found that a human capital required from the company needs to be nur
experience or attrition. The attrition phenomemeaxplored in the psychology literatt
for instance by Schneider (1987) and further by Ployhart et al., (2006), while r
widely acknowledged in the literature on UIC.

6 Conclusions and suggestions for further research

This study explores the components of human capital requiracfonpany manager
collaborate with external partners and distinguish those aspects of human capita
are particularly important for collaboration witiniversities.

We have identified and validated 28 skills and abilities required for collaboratior
external partners and defined the key ones. We have also defined the key peculii
such skills as communication, trust building, relationship building, IPR manageme
negotiation for the context of collaboration with university. Our research has reve:
importance of expectation management skills for UIC context. We found that hum:
ital for UIC is to be continuously developed and contracted by engagement in
relationships with academia.

Our study contributes to the existing body of knowledge on human capital and uni\
industry collaboration. It also serves practitioners with a profile of UIC manager.

As directions for further research, we suggest exploring the effect of rapidly gr
phenomenon of university entrepreneurship on university human capital. We also |
clarifying the links between company human and social capital in the context of
sity-industry relationships as well as further search for human capital aspect in 1
main, since we all know that the world, organizations and humans are continuot
veloping and changing.
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Appendices

Appendix 1 £Open Innovation Skills, Abilities and Competences (operationalization «

variables)

Skill, ability or compe-
tence

Description

Reference(s)

1. IP management skills

IPR securement skills, knowledge and und
standing of sourcing, control, commercialiZ
tion, licensing, valuation, pricing

Love, 1998 Holgersson, 2012

2. Negotiation sils

Openness: treats differences as important
portunities. Respects, values, apprecia
SHRSOHYV LGHDV

Love, 1998; Sartori et al, 201
Sloane, 2011; Friedman & Antg
2005; Williams, & McKenna,
2002.

3. Entrepreneurial skills

M7R UXQ LGH BNND@Ea pwHucts
D QG V HUiNdegadrd & KawasakR010,
p.51)

Lindegaard & Kawasaki2010;
Sloane, 2011

4. Leadership skills

Skills to lead, coach and energize mdisci-
plinary teams, to influence senior manage
drive decisions, and direoutside resources

Lindegaard & Kawasaki2010;
Dabrowska and Podmetin
2014.

5. Teamworking skills

Ability to deal with low proximity, structura
team composition and functional team co
position, coordinate and synchronize acti
ties, information, andiasks between tea
members, develop team spirit

Miller, 2001,
Knowles, 1990

6. Multi-tasking skills

Manages tensions created by multiple
countabilities, tasks and roles.

Williams, 2002

7. Problernsolving skills

Ability to evaluate the problems, bretiem
down and find solutions under pressure of
ternal factors

Sartori, 2013

8. Virtual collaboration|
skills

Ability to manage collaborations online

Hafkesbrink
et al. 2010; Sartori et a013

9. Internal collaboratior
skills

Strong ability to develop high profile, influ
ential and collaborative relationships acr
teams, functions and layers

Hafkesbrink
et al. 2010; OrinoK012;
Sloane, 2011

10. External collabora
tion skills

Excellent relationship management ski
across public and private sector

Hafkesbrink
et al. 2010; OrinoKL012;

11. Trust skills

Ability to make people relgn relationships

Lindegaard, 2010

12. Communication
skills

The abiity to convey information to anothe
effectively and efficiently

Hafkesbrirk
et al. 2010Sloane, 2011

13. Networking skills

Ability to build long-term relationships with
people in a mutually beneficial way

Sloane, 2011; Lindegaard, 201

14. Technology and bus
ness mineset

Translating technology development into-tg
tical commercial plans; application of bu
ness experience, concepts, and theories
out guiding precedent

Hafkesbrink
et al. 2010; Orino012

15. Project managemen

The application of knowledgetools, and

technigues to project activities to meet {

Sartori et al,2013;0rinos,2012
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project requirementand coordinge the work
of the peofe involved

16. Adaptability and flex-
ibility

Agility in facing changes

Sartori et al2013;0rinos,2012

17. Managing inteor-
ganisational collabora-
tion processes

Understanding of the organizational strt
tures and operations, ability to coordinate
lationships between groups of people

Hafkesbrink
et al. 2010;
Sloane, 2011

18. Ability to work in an
interdisciplinary environ-
ment

Understandig and knowledge of various di
ciplines

Hafkesbrink
et al. 2010; Orino012

19. Ability to work in in-
ternal  crosdunctional
teams

Skill to manage relationships of different c
WXUHVY UHSUHVHQWDWL

2013; Sloane, 2011; Lindegaa
2010;

20. Strategighinking

Long-term view and understanding of pring
ple goals

Lindegaard, 2010

21. Creativity

Distinct vision in solution development

Hafkesbrinket al. 2010; Orinos
2012 Amabile,1997

22. New media literacy

Awareness and ability to work witmergng
media channels

Hafkesbrinket al. 2010;
Sloane, 2011

23. Cultural awareness

Understanding and knowledge of various ¢
tures

Lindegaard, 2010

24. Ability to work with

Skill to coordinate a work in between distin

Satori et al,2013

different  professiona| groups of people
communities
25. Ability to share| A skill to disseminate and communicate f| Sloane, 2011; Lindegaard, 201

knowledge and ideas ir
ternally / within an or-
ganisation

information within the company

26. Ability to share
knowledge and ideas e
ternally

A skill to disseminate and communicate {
information outside the company

Sloane, 2011; Lindegaard, 201

27. Risk awareness

Acknowledgement of risks

Lindegaard, 2010

28. Failure tolerance

Readiness for unsuccessful results

Hafkesbrinket al. 2010 Linde-
gaard, 2010
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1 Introduction

Academic journal publications, practice-oriented books, and business cases have
provided an enormous number of definitions of open innovation (Ol) and a variety of



in order to improve the rigour and relevance of Ol as a theoretical lens in management
research.



The history of the concept of Ol started with a book by Chesbrough and several case
studies (Chesbrough, 2003a,b, 2004). Gassmann and Enkel conducted the first empirical
study on OI in 2004. Since 2006, the number of publications on OI has increased
significantly (Chesbrough and Bogers, 2014) and crossed the 500-article threshold in
2013 (Podmetina et al., 2014). By this time, the research on Ol had passed through several
stages: from the initial theory building, conceptualisation, and development of the
methodological instruments (2003



organizational boundaries, using pecuniary and non-pecuniary mechanisms in line with



This dualism of the Ol nature



(Chesbrough, 2006; Gassmann and Enkel, 2004) is still implemented much more rarely
than external technology acquisition (Athreye and Cantwell, 2007). Before the
introduction of the Ol concept, outbound innovation was considered as part of the
knowledge transfer phenomenon (Granstrand et al., 1992), as outbound technology
transfer. Later, Lichtenthaler (2005, 2007b, 2008a) proposed a measurement for
outbound OI, utilising unused technologies within the firm and technology
commercialisation mechanisms. This activity, circumventing the Not-Sold-Here
syndrome (Herzog, 2011), can be illustrated, for example, by cases of firms aiming for
new distribution channels, lower risks, and decreasing R&D costs, such as IBM and
Novartis (Gassmann and Enkel, 2004).

Cooperation in R&D is widely used as one of the measures of Ol (Laursen and Salter,
2006; Spithoven, 2013). Cooperation in innovation and R&D resulted from a lack of
internal resources and has been studied in pre-Ol times (Hagedoorn, 2002; De Propris,
2002). There was research on the companies cooperating with external partners
(Hagedoorn, 2002), learning to integrate external knowledge (Cohen and Levinthal,
1990) and to combine internal and external R&D in an optimal and risk-free way, making



competitions (see AkzoNobel, 2017; Nokia, 2017; Unilever, 2017; Verizon, 2017). In



address the gap, we propose that there are certain open innovation activities perceived as
open innovation ones by academia, but not by businesses/practitioners.

Thus, we propose the following hypothesis: There is at least one open innovation activity
perceived as open innovation by academia, but not by businesses/ practitioners.

In other words, we suggest there is at least one Ol activity (among 13 activities associated
with Ol, as derived from the academic literature) that does not have an impact on a



Table 1. Operationalisation of Variables

Variable Measurement Source

Dependent

Self-perception of open innovation adoption (Ol
status)

10



company is an Ol adopter even if it does not practice all 13 activities intensively. As
mentioned in the title, hence, our intention is to compare self-reported status of Ol
adoption and their real (actual) understanding of the Ol paradigm, its strategy and
activities.

We applied company size as a control variable. It was demonstrated by Spithoven et al.
(2013) that large and small companies tend to have different approaches to OI. In
estimating the company size, the respondents were asked to assign their company to one
of four groups, ranging from micro to large, depending on the number of personnel. Then
groups of small- and medium-sized firms were merged, to address the EU definition of
SMEs (European Commission, 2003). Therefore, in the analysis, we considered large
enterprises, SMEs, and microenterprises (see Table 1 for details). Additionally, we
controlled for the

11



especially important in the European context and has the potential to contribute to
theoretical debates about the Ol concept as well as results into useful practical
implications helping policymakers and establishing common language enabling
successful industry-university collaborations.

The sample structure presented in Table 2. The companies represents different Europeans
regions, particularly Eastern (Bosnia and Herzegovina, Croatia, Czech Republic,
Hungary, Macedonia, Poland, Romania, Serbia, Slovakia, Slovenia, Turkey), Western
(Austria, Belgium, France, Germany, Ireland, Luxembourg, Switzerland, The
Netherlands, United Kingdom), Northern (Denmark, Estonia, Finland, Latvia, Lithuania,
Sweden) and Southern (Greece, Italy, Malta, Portugal, Spain) Europe. The majority of
firms belong to service industries whereas manufacturing firms account relatively modest
share (37.8%). In our study, we applied aggregation of high-tech industries developed by
Kile and Phillips (2009) based on Global Industry Classification System (GICS)".
Consequently, the minor part of the sample (19.9%) belongs to high-tech industries.

The sample contains firms of different sizes. However, the majority of respondents
belong either to large firms (98 responses, 39%) or SMEs (106 responses, 42%).
Microenterprises (less than 10 employees) are less widely represented (47 responses,
19%). Such a distribution reflects the current state of Ol adoption among firms
(Brunswicker and Van de Vrande, 2014): Ol is often considered to be a strategy for large
firms. Although smaller companies can potentially benefit from Ol (Van de Vrande et
al., 2009; Vanhaverbeke et al., 2012), they often do not have the necessary resources and
capabilities to engage in such activities. Consequently, the emphasis was placed on a
quantitative exploration of Ol practices in large firms and SMEs.

* https://www.msci.com/gics

12



Table 2
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to report specifically the degree of engagement with Ol activities, but rather just activities
without a specific mention of Ol at this stage of the survey.

Eigenvalue
w

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Extracted factors

Figure 1. Factor analysis scree plot
4. Research findings
4.1. The gap between open innovation activities adoption: de facto and self-perception

The data reveal that the average level of Ol adoption vary for different Ol activities: from
a maximum of 95.6% adoption (collaborative innovation with external partner and
scanning for external ideas) to a minimum of 57.1% (selling unutilised/ unused
technologies and crowdsourcing). Cooperative and inbound modes of Ol are adopted
more often and more intensively than outbound modes.

Figure 2 presents the activities arranged by the percentage of companies indicating their
adoption. The most intensively adopted Ol activities are collaborative innovation,
scanning for external ideas, using external networks, and customer co-creation in R&D
projects. The least intensively adopted ones are crowdsourcing, selling unutilised/unused
technologies, and IP out-licensing.

14



Figure 2. Open innovation activities adoption, %

To assess the gap between self-perception of Ol status and actual adoption of activities,
we first analysed the descriptive statistics. We found that self-reported adoption of Ol in
companies is 62.2% (62.2% of firms claim that they adopt Ol). Additionally, 14.7% of
firms claim that they do not adopt Ol now, but plan to start doing so in the near future.
At the same time, 23.1% of the respondents indicated that they do not adopt Ol and do
not have plans to do so (Fig. 3). Large firms have the highest level of Ol adoption
(67.7%), followed by microenterprises (63.9%), whereas SMEs demonstrate the lowest
degree of engagement (56.6%). Interestingly, microenterprises and SMEs have a higher
share of respondents planning to adopt Ol in the near future, at 19.1% and 18.9%,
respectively (compared to large firms). This can be interpreted as a sign of the growing
interest of smaller enterprises in collaboration with other parties, which is also supported
by the high share of micro firms and SMEs in the early stages of Ol adoption (38.3% and
30.2%, respectively).

Furthermore, we analysed the actual adoption of Ol across the sample. The analysis of
the adoption of 13 Ol activities shows that, on average, 75.9% of the companies in our
sample practice Ol as per an academic perception of the concept. Our results show a
13.7% gap between the actual (de facto) open innovation

15



Figure 3. Distribution of self-perception of Ol adoption in sample firms

16



Figure 4. Intensity of average Ol activities adoption by Ol adopters versus non-
adopters

Figure 5 provides additional insight into the discovered issue. The figure enables a
comparison between the share of firms who adopt a specific activity and those who do
not. Each bar in Fig. 5 represents the degree of activity adoption (i.e., the proportion of
those respondents who are not engaged in the specific activities, and those who adopt it
to at least some degree of intensity). We also divide firms into those that identify
themselves as Ol adopters (reddish colour) and non-adopters (bluish colour). From this
picture, we can clearly observe that a mismatch between perception and applied activities
exists for both categories. We can identify companies whose actual degree of adoption
of predefined Ol activities is lower than their self-assessed status (adopters). On the other
hand, there are also firms that appear to underestimate their Ol status (i.e., they consider
themselves to be non-adopters, whereas they are, in fact, engaged in a number of
activities).

The share of such mismatches is noticeably different for different activities. For example,
we observed that less than 1% of companies that report themselves to be Ol adopters do
not, in fact, adopt activities such as scanning for external ideas and collaborative
innovation with external partners very intensively. However, for activities like selling
unutilised/unused technologies, crowdsourcing, and IP in licensing, this percentage is
noticeably higher (up to 37%).

The second group of firms also demonstrates a noticeable mismatch between perception
and actual activity adoption. In general, even if firms considered themselves to be non-
adopters of Ol, all the activities achieve noticeable engagement (the lowest share is 35%
for IP out licensing and the highest is 89% for collaborative innovation with external
partners and scanning for external ideas).

17



These findings cause concern as to whether these activities are considered by companies
to be OI related. Although, at this stage, we cannot make a formal conclusion, the
preliminary results indicate that the degree of engagement in specific activities is quite
weakly connec

18
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The regression results are presented in Table 4. Model 1 is a pooled model containing the
full sample (n = 251), Model 2 contains only large firms (n = 98), and Model 3 analyses
SMEs and microenterprises together (n = 153). All the models are significant and have
sufficient predictive power (min. 79.1%). However, not all activities provide equal impact

20



Table 4. Regression results

Model 1 Model 2 Model 3
Customer co-creation in R&D projects 0.169** -0.032 0.224%**
Crowdsourcing 0.115 -0.181 0.214
Scanning for external ideas 0.269** 0.329 0.381*
Collaborative innovation with external partners 0.035 0.074 0.091
Subcontracting R&D 0.217** 0.435*** 0.189
Idea & start-up competitions 0.253** 0.366 0.234
Using external networks -0.064 0.018 -0.196
Participation in standardisation 0.161%** 0.216 0.143
Free revealing 0.317* 0.957** 0.331**
IP in-licensing 0.140 -0.148 0.164
IP out-licensing -0.021 0.591 -0.103
External technology acquisition -0.171%** 0.251 -0.341**
Selling unutilised technologies -0.103 -0.413 -0.010
Eastern Europe (dummy) -1.693* -0.171 -2.735*
Northern Europe (dummy) -0.232 1.018 -1.117
Southern Europe (dummy) -0.215 -1.154 0.402
High-tech firms (dummy) -0.319 0.933 -0.433
Manufacturing firms (dummy) 0.984** 0.163 1.438**
Constant 0.169** -0.032 0.224***
Sample size 251 98 153
-2Log-likelihood 211.975 59.777 126.726
Model Chi-square statistic 121.011* 64.035* 80.588*
Cox & Snell R Square 0.383 0.480 0.409
Nagelkerke R Square 0.521 0.669 0.552
% correct prediction 81.7 87.8 79.1
Hosmer & Lemeshow (Pr > ChiSq) 5.741 5.934 5.312
(0.676) (0.655)" (0.724)"

Model 1: Full sample Model 2: Large firms Model 3: SMEs and micro enterprises *p<0.01; **p<0.05;
*kk
p<0.1

4.3. Analysis of definitions of open innovation collected using the survey

In order to achieve a deeper understanding of the regression results, we extended our
analysis using qualitative data. The survey offered a possibility for respondents to report
their own understanding of Ol. We looked precisely at the answers of those companies
that demonstrated a gap between self-perception and the actual intensity of adoption of
Ol practices. We found a few interesting examples of misinterpretation of Ol (compared
to the concept definition accepted by the academic community) in the qualitative data.
For instance, one respondent, representing a company that, according to the survey
response, is at quite a high level of Ol status (4 out of 5) and, at the same time, is not very
active in selling unused technologies (2 out of 7 levels of intensity), gives the following
definition of OlI:

plarnessing external technoloJLHV WR VXSSOHPHQW LQWHUQDO 5 'Y

Such a definition represents clearly and exclusively inbound open innovation and

21



Here is a definition of Ol given by another respondent (whose company Ol status is 4,
while they do not sell unused technologies at all, according to our respondent):

putsourcing challenJHV WR ILQG VROXWLRQV IRU WKHPT

These findings provide us with one possible explanation of the regression results,
demonstrating that understanding of Ol as only inbound activities leads to constricted

(self-

22



When it comes to sharing for free, our analysis also showed an almost unanimous view

23



industry (some activities could be irrelevant for certain industries), maturity of innovation
practices, and market needs, as well as other institutional factors. Additionally, the reason
could lie in cross-functional coordination, and subsequently in the location of the Ol and
cooperation function within the company, as well as the task and responsibility allocation
for Ol, and possibly other unobserved factors.

At first glance, these findings may be viewed as a support for Trott and Hartmann (2009),
critics of the concept. Indeed, we found that there are companies adopting so-called Ol
activities without acknowledging that. At the same time, this finding goes in line with

24



competitions) have coefficients that are significant at a 5% level and that affect
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establish and manage. This is illustrated by different motivations (Siegel et al., 2003b),
level of internal bureaucracy (Bruneel et al., 2010), the languages the parties speak, time
horizons and day-to-day practices undertaken (Barnes et al., 2002; Plewa et al., 2005;
Muscio & Pozzali, 2012). Frequently, university employees involved in collaboration
lack marketing skills to communicate the university research results to industry (Siegel et
al., 2003b), while business representatives could feel uncomfortable or simply do not
have enough time to digest the relevant scientific papers. Thus, an intermediary able to
speak both business and academia languages and capable of smoothing the differences
between the two worlds is often required to make collaboration happening.

Additionally, a lack of resources on both sides inhibits UIC (Hughes, 2011), but also
hinders the actual search for partners and awareness of collaboration opportunities

(
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Despite the fact that the literature examines many aspects of mediation in cooperation
of universities and business, the theory is very fragmented and is lagging behind the
practical development of online platforms playing an intermediation role in university-
industry relationships (Soendergaard et al., 2015).

3 Research methodology

This study is qualitative and explorative by nature, since it aims at answering our open-
ended research questions, which enable us to begin to understand the nature of the
phenomenon.

The data collection process was broken into two phases, as follows. Firstly, we
analysed 15" online platforms in total, by viewing their webpages and collecting all
available secondary data on their aims, target audience, requisite functionality and
performance. Based on this preliminary analysis, five distinct types of intermediary
online platforms were identified. Secondly, data were then collected via a series of
interviews with owners of UIC platforms, which represented one of each type. These data
were then augmented, where possible, with interviews with a small number of their users.
Finally, supplementary data were collected, which included additional secondary data
(press releases, web-sites and
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capabilities, competences and www.uidp.org
individuals, connecting individuals

with complimentary assets www.connect.innovateuk.org

5. Innovation Disseminating information about www.leadingedgeonly.com
marketing platforms university innovation, provision of a number of open science
statistics analysis (clicks,
platforms (e.g.
downloads)

www.sciworthy.com )

Network building platforms source social capital across a network and play a vitally
important role in establishing valuable collaborations. Acknowledging this, a number of
tools have appeared, and, in addition to the commonly used social media platforms such
as Facebook, Twitter and LinkedIn that are applicable for any kind of collaboration, the
platforms specifically designed to bridge experts from academia and business have been
developed. Among those are University-Industry Interaction Network (UIIN.org), which
in addition to online social network features provides both companies and university
representative a chance to meet in person annually at the conference and discuss
collaboration related issues. Another connector is the University-Industry Demonstration
Partnership organization, which uses its website (UIDP.org) and the dedicated
community on LinkedIn to build a network of academics and practitioners and assist in
facilitating their collaboration on the project-level (UIDP, 2016). Another rapidly
developing online tool for building a network is Bridgelight. This platform allows
building a map of the actors with complementary assets (knowledge, technology,
expertise) and common interests, based on the analytical algorithm that aggregates and
examines all the the data available online, combining it with additional, specific data
provided by participating organizations themselves. An umbrella type of platform for
network building targeting particularly UK is Connect.Innovateuk.org, which aggregates
information and data on different business and research areas at the national level,
providing a basis for cross-disciplinary connections.

Innovation marketing platforms use a number of tools that help to disseminate
information about academic research online and make it more accessible and
understandable by business
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about the platform from both. One comments on the usefulness of the platform for
collaboration (universities and companies):
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delivering a static picture), the Bridgdiigplatform provides a live asset that can grow
and maintain itself on an ongoing basis.

Innovation marketinglatform: LeadingEdgeOnly

LeadingEdgeQly (LEO) was selectedrom a set of innovatie marketing platformsas

the platformis specifically desigre to promoteuniversity researchnd lead to adoption

by industry.The LEO platform was launched by thi-based startip in January 2014.
LEO currently has about thirty universities (based in USA, UK, The Netherlands,
Australia, Singapore and China) anker 8% of FTSE100 andver 60% of thé=ortune
1000companiess clents In addition,a rumber of investorsepresent part of the LEO
network.

For thirty universities that LEO has on board, it prepares a brief digital profile of the
university asset (it could be a ready for market prototype, or just an idea or even a
research methodology), publishes it on the platform and supply the corporates interested
in the relevant inovation with these profiles viemails.The LEO founder notethat the
general problenthat universities have is a lack of marketing skills to promote their
innovation, which even puts them in a weak position compare tetégfhSMEsLEO
suggests it can help, according to their CEO

3 think, where the universities suffer is while compéng with the SMEs that
do understand intedegreH PDUNHWLQJ *

For companies, LEO provides an access to description of univeasisets
(knowledge, ideas arechnologiesformulated inindustry-oriented language.EO also
collects the challenges that ustry search solutions for and provide universities an
access to these challenges, so university researchers can better understand the industry
needs and possibly address them in their resedsha result the company gets a
comprehensive description tie innovations available from all the universit@s the
platform or & acustomized settdepending on the company requestisTénableghe
procesof searching for academic partnersd reducesosts. The platform founder says
in respect tahe beneits that companies get:

3,1 \RX DUH LQ $PHULFD \RX DUH QRW JRLQJ WR JR DQG ORRN D\

University innowation or Hongkong University« ,\W LV LPSUDFWLFDO « 6R RQH
big advantage that corporates like is they know they can come to our platform

aQG VHH DW WKH PRPHQW LQQRYDWLRQV IURP WKLUW\ XQLYHUVLW
WR JR WR HDFK XQLYHUVLW\YV ZHEVLWH ZKLFK WKH\ MXVW ZLOO (

The LEO platform is developing quite fast from a stgtto a worldwide online tool.
That illustrates a demd existing for such an intermediary as well as scalability of the
platform. Having a redime access to both the university knowledge assets and industry
interests tracked by monitoring clicks and downloads of the universityvatioo
profiles, LEO isable to identify the trends in certain areas both in science and in
business. The CEO of the LEO platforms comments on its progress:

¥es,wH FDQ WUDFN WKH VHFWRU « ,Q ZH KDG RI WKHVH HQ

(the number of times the innovations are opad read), now in April 2016 it
JRW WR Rl WKHVH HQJDJHPHQWV« DQG \HV ZH KDYH
LWV D JRRG EXVLQHVV PRGHO"
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