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Abstract

Being recognized that science and technology ateciors of economic development
(Etzkowitz, 2003), the emergence of the knowledgeeld economy creates an overlay
of communications and expectations that causechstitutional restructure based on
innovative capacities. Thereupon, the Triple Helixuniversity-industry-government
interactions plays an increasing role in the ecanatavelopment. While the literature
tends to concentrate in the university-industratieh, we go forth with the attempt of
operationalising the university-industry-governmegiaition established in a technology

transfer context.

Based on Enterprise Europe Network, a Europeanrgmoghat supports innovation and
internationalization and links universities, comigagnand governments across Europe,
this dissertation aims to study the key-factors thater technology transfer among the

triad university-industry-government in an intefoatl context.

Contrary to the hypotheses put forward, ours resullased on 71 technological
Partnership Agreements (PAs), indicate that EENimmdn capital endowments and
absorptive capability act as barriers to the iragamal technology transference. In
contrast, successfully transfer technology at #ermational level, within a Triple Helix

framework, is associated with network connectedntrsist and prior experience in
international or technological projects. Interegiyn PAs associated to EEN partners
that provide their collaborators adequate trainimgechnology transference related
issues, that present substantial past experieniogeimational or technological projects,
and that possess a wide networks are of the omesathieve better performances in

terms of international technology transfer.

Keywords:International technology transfer; Triple Helbgiversity-industry-
government relations; Enterprise Europe Network
JEL-codes:032; 033; 038
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Introduction

During the last years the world moved towards astedge-based economy (Bommer
et al., 1991; Bessant and Rush, 1993; Sung e2@03; Arvanitis and Woerter, 2009;
Lai, 2011) on which knowledge and technology becdéhgemost important resource
(Sung et al., 2003; Wang et al.., 2004; Arvanitiele, 2005; Lee et al., 2007) to the
endowment of companies and to the growth of intest(Bessant and Rush, 1993;
Soete and Weel, 1999; Sung et al., 2003; Arvaeitial., 2005; Laroche and Amara,
2011).

Studies conducted in sociology, economy and manageoonfirmed the central role of
technology in productivity change and economic ttgwaent (Reddy and Zhao, 1990).
Simultaneously, strategic theorists recommendednapetitive strategy based on the

rising of technology as a competitive force (Reddd Zhao, 1990).

The intensive global competition and the fast tedbgical development (Santoro and
Gopalakrishnan, 2000) create new challenges tonargtions and more often they are
lacking of resources and time to keep the leadogeeg Sherwood and Covin, 2008)
which impels them to go outside their boundaried ok for external sources of
knowledge (Bessant and Rush, 1993; Zahra and Mie@02; Gopalakrishnan and
Santoro, 2004; Sherwood and Covin, 2008; Arvaaitid Woerter, 2009).

This new technological settings brought up newdgeds between industry (suppliers,
customers, competitors) and public organizatioks liesearch institutions (Arvanitis
and Woerter, 2009) and universities (Santoro aretlgi 2006; Sherwood and Covin,
2008; Lai, 2011). Universities realized the comrargalue of their researches and
they are now focused on the ‘capitalization of kiemge’ (Etzkowitz, 1998). Likewise,

industry recognized the positive impact of the klemlge produced in the university
(Laroche and Amara, 2011) in their innovation asdrn®mic performance (Arvanitis

and Woerter, 2009).

Increasingly, science and business institution®@sp strategies in order to improve
their performance through cooperation with othgaoizations (Arvanitis and Woerter,
2009; Teixeira and Mota, 2012). In such scenameahhology transfer is of major
importance (Arvanitis and Woerter, 2009; Duan et &010; Lai, 2011). The process
from which technology is acquired from external rees has drawn the attention of a

large number of researchers during the last y&assant and Rush, 1993).



Beyond its impact in the endowment of firms andindustry, technology is also a
critical element for the sustainability and economgrowth of countries (Bessant and
Rush, 1993; Arvanitis et al., 2005; Lai, 2011) &ad become a key point in their policy
agenda (Arvanitis et al., 2005). Empirical workspport that the innovative
performance can be positively affected by crea@mgl maintaining the interaction
between university-industry and the use of scientdhowledge (Debackere and
Veugelers, 2005). The intensity of this relationsl ghe learning process of producers,
users, suppliers and public authorities can, indeeftlence the performance of a
national economy (Debackere and Veugelers, 2008h tMs in mind and with the aim
to improve national competitiveness, governmengsiawesting in the development of
new technologies and improving the acts and reiguisitrelated with the university-
industry collaboration (Lai, 2011). Notwithstandingost countries find outside their
boundaries the dominant source of technology winghlights the importance of

international technology transfer (Keller, 2004).

The relation between university-industry had evdlv@ong with the institutional
relation between university-industry-government amdh the innovation systems
(Etzkowitz and Leydesdorff, 2000). Countries andiors, in order to develop this
knowledge-based economy, are working towards a hwfdei-lateral initiatives and
strategic alliances, known as Triple Helix (Etzktay2003). The Triple Helix describes
the relations between university, industry and goneent and the transformation and

overlapping of each of the three spheres (Etzkoantt Leydesdorff, 1995, 2000).

The impact on industry, economy and countries uUmds the significance of
technology transfer and the importance of uncogevitnich are the key-factors of its

success and whether the new Triple Helix modess®aated with them.

Several studies (e.g., Reddy and Zhao, 1990; Sumd.e2003; Gopalakrishnan and
Santoro, 2004; Santoro and Bierly, 2006) analyse kity factors of the technology
transfer between university and industry (namebgoaptive capacity, human capital,
trust, social connectedness, prior experience patitnerships, international experience)
and the importance of intermediary organizationsweler, such literature usually
focuses on the technology transfer within a seatgijon or country, neglecting the
international dimension of technology transfer. Btorer, it is silent regarding the key
factors that props up the activity of the technglogansfer intermediaries at

international level.



Thus, the present dissertation analyses the irttena technology transfer within a
Triple Helix collaboration with the objective of darstanding the key factors that boost
the technology transfer in this context and outtharacteristics of the entities involved

in successful technology transference cases.

To achieve this objective, we conceptualize thepl&riHelix matrix focusing on the
European project Enterprise Europe Network (EEN)s Thetwork was created in 2008
under the Competitiveness and Innovation FramewRneégramme with the aim to
promote the competitiveness and innovation at |emadl targeting small and medium
enterprises (SME). With presence in more than 4ht@s, the network is formed by
approximately 600 partners’ organizations with eliéint key roles in their local

communities.

This network represents a real case example ofTtii@de Helix framework in a
international context: (1) cross-border cooperattoat the root of the network; (2) as a
whole, partners cover the three spheres of the hativersities, the private sector and
public/governmental entities; (3) to achieve thgoals they have to establish
connections among them, which means that this nm&timoolves the creation of links

between entities located in different countries aitt different key roles.

The technology transfer in EEN is closely followsdthe partners and can be traced by
the partnership agreements (PA), a document sidnedhe EEN partners (e.g.,
Chambers of Commerce, Industry Associations, TdogyoCentres, Universities and
Development Agencies) and the beneficiaries (wiight be firms, universities and
knowledge related organizations in general) invdlhe the transfer. Although PA
involve other arrangements, commercial or reseadie to the subject of this

dissertation, only PA related with technology tfansre considered.

In methodological terms, we investigate the PA regzbby the EEN partners during the
last three years. Through direct questionnairdsEN partners, we seek to comprehend
their involvement as well as the key characteristithe owner/ originator, intermediary
and receptor of the technology. Additionally, thgbuhe analysis of the impact of the
transfer of technology in the organization, we abée to identify the determinants of

such transfer.

This dissertation is organized as follows. In Ckapt we provide a review of the

literature regarding the technology transfer withirtriple helix framework. Next, in



Chapter 2, the methodological approach and dataegag procedures are presented.
The results are analysed and discussed in Chaptéiinally, in Conclusions we
summarise the main results and put forward the riaitations and future paths for

research.



Chapter 1. Literature review on technology transferwithin a Triple

Helix framework

1.1. Initial considerations

This chapter presents a literature review on teldyyotransfer, its linkage with the
Triple Helix framework and the factors that are idered to enhance the international
transference of technology.

Firstly, we conceptualize the international tecloggl transfer and present a basic
framework of the Triple Helix. Based on the recentks of Etzkowitz and Leydesdorff
(e.g. Etzkowitz and Leydesdorff, 1995; Etzkowitaldreydesdorff, 2000; Leydesdorff
2000; Leydesdorff and Etzkowitz, 2001; Etzkowit)03; Leydesdorff, 2011), the
chapter follows with a comprehensive review on timkages between university,
industry and government and its impact on the earerg of this new innovation model.
The Triple Helix model and the linkage with thellskbrokerage model proposed by
Papagiannidis and Li (2005) allows us to pool theartance of the trilateral network
towards international technology transfer and tloeee outline the key factors of

international technology transfer and the main hiypses to be tested.
1.2. International Technology transfer within a triple helix framework

1.2.1. Conceptualizing technology transfer

Differences in incomes across countries are noy enplained by the physical and
human capital but also by technology (Keller, 200d)the growing knowledge-based
economy, technology and its transfer is referredlopnerous authors (e.g., Reddy and
Zhao, 1990; Bessant and Rush, 1993; Soete and \\ME¥); Sung et al., 2003; Wang et
al., 2004; Arvanitis et al., 2005; Reisman, 2008¢ let al., 2007; Laroche and Amara,
2011; Lai, 2011) as a critical factor of success tfte economic development and
competitiveness of an industry, region or counfffie increasing of technology
transference importance has aroused great intmestg researchers and policy-makers
(Bozeman, 2000) and, in the last decades, litezatuthe topic has begun to flourish
with several authors proposing taxonomies and diefivs (cf. Table 1). Nevertheless,
this is a complex multidisciplinary concept anddtfinition is still amorphous (Soete
and Weel, 1999).



Notwithstanding the existing vast literature, auitig technology transfer is considered
by numerous authors as almost impossible (Boze2@00); Zhao and Reisman, 1992)
due to the awkwardness of defining ‘technology’tabBshing boundaries in this

dynamic process and measuring its impact in indiisl, firms or countries.

To start, the definition of ‘technology’ is not ele(Bozeman, 2000). Technology was
commonly seen as a tool (Bozeman, 2000). Sahall(19882, in Bozeman, 2000)
describes technology as a ‘configuration’, stregsire idea that transfer of technology
is not just about the product but also about issarsd application. Hence and, following
the theories of endogenous technical change thatgad in the beginning of the 90’s,
technology has seen as knowledge. In this veinhn@ogy has three main
characteristics (Keller, 2001): (1) it is a nonaligood meaning that the marginal cost
for an additional user is insignificant; (2) retwn investment for new technologies are
both private (e.g. temporary monopoly) and pulddengfits to external entities through
knowledge base accumulation known as the knowlexghgéovers); (3) technological
change is the result of private agents efforts tdwahe creation of new products and
processes (Keller, 2001). In a complementary poinview, Madeuf (1984: 126)
identify technology “as a set of techniques, tedbgy comprises information more or
less formalized, written or not, resulting from apgtion of scientific principles and/or
from daily experience”. Based on this definitiorchinology cannot exist or be
transmitted without constraints and, being usedfibys as information during its
activities, technology is roughly appropriated dosks the theoretical characteristics of
public good (Arrow, 1969, in Madeuf, 1984).

The parallel processes linking organizational amgtitutional interactions in a
technology-related exchange (Roessner in Bozem@@()2 are another issue that
difficult the definition of technology transfer. Acording to Gibson and Smilor (1991:
289), to transfer technology “across different fumts within a single product division
of a single company” can be a difficult processysened by the fact that technology
can be transferred between the universities, pubBearch organizations and firms in

various forms (Arvanitis and Woerter, 2009).

Finally, the impact on the organizations involveddifficult to measure (Bozeman,
2000).Technology transfer has also a multidisciplinarjur@and it can occur in every
field of knowledge transcending the boundaries exft@rs and disciplines (Reisman,

2005). Economists, sociologists, anthropologistgireeers and management theorists
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had contributed to the knowledge base of the tdpit each of them with a role,
definition and a taxonomy reflecting his perspesdivwhich originates numerous
definitions according with the discipline and thergose of the research (Zhao and
Reisman, 1992). Reddy and Zhao (1990) argue thakswprior to 1990 failed to
emphasize the international political dimensiongmmercial transactions and
operational matters, and did not considered thetotal and vertical dimension of the
transfer.® In fact, given the interdependency between hotilorand vertical
components, the contribution of technology transtm rarely be isolated (Reddy and
Zhao, 1990).

In an international context, technology transfeeerman flow through numerous

channels (Glass and Saggi, 1999).

Categorizing the literature about technology, it®cpss of transference and its
international scope would be unfruitful (Bozema@0@) but general characteristics can
be traced. In a simple definition, technology tfantan be described as the process
through which organization acquired technology framexternal source (Bessant and
Rush, 1993; Cumming and Teng, 2003). The term fteldgy transfer” involves the
complementarity between the technical performaincexploit new materials and to
design and/or manufacture a new class of devicesupts or equipment (Kohler et al.,
1973) and between the know-how application, botbriggng to a firm or to a country
(Madeuf, 1984).

Another refereed aspects are the capability tostemr{Teece, 1977), the enhancement
of the receptor (Arvanitis and Woerter, 2009) amel profitability and usefulness of the
technology (Kohler et al., 1973). In an internatibperspective, these outlines describe
the technology transfer as a process which all®wesré¢cipient country not only to use
but also exploit the technology and endows theptececountry with capabilities and

skills to use it and to learn the inherent techagj(Kohler et al., 1973).

! According with the authors, the three horizont@neents in ITT are the home country (where the
technology is originates), the host country (thgpient) and the transaction. As the vertical eletsgit
was identified specific aspects which concern @dbuntry, industry or firm.



Table 1: Conceptualizing technology transfer

Scope Study Aim of study Definition Key dimension
Gibson and Smilor Understand tgchnology transfer in an Movement of technology (knowledge, ideas or phygicaducts) Movement of knowledge,
(1991) R&D consortium and its members  across some type of channel (person-to-persompipdosperson, ideas or products
companies group-to-group, or organization-to- organization) P
National Factors that encourage the Swiss
Arvanitis and science institutions to engage in Any transfer of knowledge and technology that eckahe Enhancement of the
Woerter (2009) knowledge and technology transfer activities of a company or university and/or resharentre receptor
along with private entities
Study the source and receiver of Processes by which a country reproduces or replcatofitably o
Kohler et al. (1973) technology transfer between Germanor usefully, a technical performance that had estieved by E;giﬁ?nbe”gg and
and American industrial firms another country.
Study th? level an.d det.ermlnar?ts of Capability to transfer the manufacturing of a pretder process .
Teece (1977) the cost involved in an international ) - . Capability to transfer
between firms located in different countries
technology transfer process
Record and measure transfers of Should concern to a process owned and used byalfiring its  Distinguish between
Madeuf (1984) technology by technological balancesproduction activities, and the technology incluttestechnology technology transfer and
of payments process and the know-how application technology flow
Process by which a technical information is trangfam one
Oligopoly model with a multinational party in one country to other party in a foreiguety and the
Glass and Saggi firm with a superior technology in a |55t gne take it in into its products process , B
host country with the aim of . Absorptive capability
. (1999) . ., Transference of knowledge and skills to the homentry that
International determinate whether a technological

had been acquire during a temporary movement dégsmnals
or services suppliers in a developed country

transfer occur or not

EC (2007: 6)

“Processes for capturing, collecting and sharirgieix and tacit
knowledge, including skills and competence. Itinigs both
Alert researchers and business aboutcommercial and non-commercial activities such asagch
the advantages of a close work in thecollaborations, consultancy, licensing, spin-oéation,

Explicit and tacit

R&D field researcher mobility, publication, etc. While thepérasis is on knowledge
scientific and technological knowledge other fosush as
technology-enabled business processes are alseroewalc”
Study the impact 9f tempolrar){ . Knowledge and technology trar?sfe.r ina broad.msmmng Knowledge embodied or
Edler et al. international mobility of scientists in that refers to knowledge embodied in technologictdfacts, not in an object
(2011:793) their propensity to knowledge and  codified and non-codified knowledge, as well aswieadlge that

technology transfer activities is co-produced in various forms, e.g. in collabesprojects”

technology




Although not being widely referred in the literaguin the context of this dissertation
the distinction between technology transfer andhrietogy flow proposed by Madeuf
(1973) is of great relevance. Technological flossch as consultancy services, are
excluded of his definition of technology transfas, they do not imply the transfer of a
process owned and used by the supplier. Unless #neyselling or leasing the
knowledge to produce technical studies, consulfings produce and sell technical
services as an output. Within the context of theecatudy, the Enterprise Europe
Network technological flows are not considered eshmology transfer and for that

reason they will not be object of study.

1.2.2. The Triple Helix basic framework

Etzkowitz and Leydesdorff (1995, 2000) conceptwalizhe Triple Helix model of
relations between university, industry and govemimaith the aim to explain the
increasing interactions between these three splam@ghe innovation strategies and
practices that result from that cooperation (Etzkoy2003).

According to Leydesdorff and Meyer (2003), besittes Triple Helix model, the Mode
2 (knowledge production) and Mode 1 (disciplinanpoWwledge production) distinction,
and the National Systems of Innovation (NSI), imlationary economics, were also
proposed to study the innovation system in a kndggebased society. Nevertheless,
their differences in conceptualizing the systenegnation and differentiation among
spheres, led us to select Etzkowitz and Leydesdarfbdel (1995, 2000) as the main
theoretical approach of this dissertation.

Technological and academic knowledge has beconaduable resource in the economy
as its application grew in the industrial productand social development (Leydesdorff
and Etzkowitz, 2001). The competition for innovatiproducts and cutting edge
technologies transformed innovation from an interpaocess within individual

companies to an external process embracing congpamié universities (Santoro and
Bierly, 2006), the traditional producers of knowged Etzkowitz, 2003). In this context,
a new economic structure emerged based on the kdgelin which the university

plays the most important role as a source of iniongLeydesdorff, 2011).

In this knowledge-based economy, apart from the $wb dynamics prevailing in a
political economy - market equilibrium and normaticontrol mechanisms — the

production of knowledge has to be considered akira transformation dynamics

9



(Leydesdorff, 2011). The institutional infrastruetyprovided by a political economy is
then its substitute by the complex dynamic of aonemy based on knowledge built
over communication flows through networks (Leyde#dand Meyer, 2003). As result,
the technological and social context of sciencgioates a continuous transformation in
the society structure (Leydesdorff, 2011) and tlerlay of communication reshaped
the relation between universities, industries andvegiment (Etzkowitz and
Leydesdorff, 2000).

The model proposed by Etzkowitz and Leydesdorff 96,9 2000) takes into
consideration three main elements (Papagiannidit,&2009): (1) the prominent role of
the university together with industry and governtmgR) the interaction between
university, industry and government as a key toowuation, and (3) the multiple

functions of the three spheres.

Opposite to the National System of Innovation whibie firm has the leading role in
innovation (Meyer et al., 2003), playing universagd government supporting roles
(Etzkowitz, 2003), the Triple Helix promotes the pomtance of the university
(Etzkowitz and Leydesdorff, 2000).

Another essential characteristic in the Triple Kefodel is the interaction between
university, industry and government (Etzkowitz, 2D0n a knowledge-based society,
this interaction is the key to innovation (Etzkawyi2003). The innovation policy is no
longer a prescription from the government but ailtesf the collaborative relation

between the three spheres (Papagiannidis at 80)20

In addition to the increasing interaction betwepheses, the Triple Helix model also
postulates the internal transformation of the thdémensions (Leydesdorff and
Etzkowitz, 2001). Beyond their traditional functmreach one of the helices can assume
the role of the other (Leydesdorff and Etzkowit202) into a reciprocal relationship of
performance increasing (Etzkowitz, 2003). Tradiélomodels such as NSI define
institutions according with their traditional furams (Etzkowitz, 2003) but, since the
innovation process went out of the internal bouiedarof companies involving
universities and government (Sherwood and Covif820 each sphere no longer plays
only their traditional role but also new roles. Nsdrprisingly, concepts such as
‘academic entrepreneurs’ and ‘entrepreneurial usity¢ emerge (Meyer et al., 2003)

stumbling the traditional boundaries between thredrdimensions (Etzkowitz, 2003).

10



To sum up, the helices present an internal devedoprwhile interacting in the goods
and services exchanging and overlaying functioeydesdorff and Meyer, 2003).

1.2.3. University, Industry and Government: Towardshybridization

The Triple Helix model proposals by Etzkowitz anelydesdorff (1995, 2000) capture
the recent transformation of roles and interacaarmong the triad university- industry-
government (Etzkowitz, 2003). Nonetheless, theihpdegan on the second half of the
19" century (Leydesdorff 2000) from two opposite madef. Figure 1): (1) a statistic
model with government driving industry and acaderx and thdaissez-fairemodel
where the three spheres are separate with stromgdbdes and interactions are few
(Etzkowitz, 2003).

In Triple Helix I, the statist model, the governrhé@rcorporates academia and industry
and mediates the relations between them (Etzkaavitz Leydesdorff, 2000). This type
of system is found in countries where the dominastiitution is the government being
industry and university are part of it (Etzkowi9)03). As an example, we could look
at the 1970s and early 1980s Science & Technolagicips that had had been
undertaken by Brazilian government, which suppotéede-scale technology projects
to leverage the universities research level aodsequently, stimulate new technology
industries and affect the regional developmenti@&tatz, 2003). Other examples are
the former Soviet Union and the Eastern Europeamtcies, and, its weaker version
can be seen in some countries in Latin Americaiarsdme European countries such as
Norway (Etzkowitz and Leydesdorff, 2000). Key faat of this version are the
university function, as a source of qualified hum@sources, and the separation

between the local technology industry and the agte world (Etzkowitz, 2003).

The laissez-faire Triple Helix separates the institutional sphergsating strong

boundaries between them (Etzkowitz and Leydesd@®f)0). In this version it is
expected institutions to compete among them rathan to cooperate (Etzkowitz,
2003). The communication between university, govemnt and industry is limited and,
when happening, it is usually through intermedmr{Etzkowitz, 2003). The leading
role of the regime belongs to the industry, belmg function of university the provision
of knowledge through basic research and graduktekqwitz, 2003). The intervention
of the government in the industry is limited to wkgion and public procurement
(Etzkowitz, 2003).
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State
State

Academia Industry

Academia R Industry

Figure 1: The Triple Helix | (statist) and Il (laissez-faire) models of university-industry-government
relations
Source Adapted from Etzkowitz and Leydesdorff (2000)

Whether a country started from a statist odassez-faire model, a new global
movement of knowledge and technology managemerherging (Etzkowitz, 2003) on
which the Triple Helix converges into a knowledgdrastructure where the three
dimensions compete simultaneously and cooperakd@iitz and Leydesdorff, 2000),
maintaining their traditional roles but also playithe role of the other (Etzkowitz,
2003).

The overlap of spheres and roles is the basiseoethergence of hybrid organizations

and trilateral networks (Etzkowitz and Leydesdazfip0).

Tri-lateral networks and
hybrid organizations

State

Academia Industry

Figure 2: The Triple Helix Il model of university- industry-government relations
Source Adapted from Etzkowitz and Leydesdorff (2000)
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As the interactions between the three dimensiors iar the basis of economic
development in a knowledge society, regions andhitims are working towards this
last form of the Triple Helix (Etzkowitz and Leydksff, 2000). Such transformation
can be seen in the industry with the creation aftstps and universities’ spin-offs, and
with the large firm investments in the developmaincubation facilities, with the aim

to develop new business models and to promote th&t-doctoral researcher
(Etzkowitz, 2003).

Also, at the policy level, differences can be petht Government lost its central
function, although it still has an important rofethe Triple Helix, providing incentives
to promote the innovation (Leydesdorff and EtzkawR001). Its role is now develop
funding programs (Santoro and Bierly, 2006) andvigliog tax incentives that
incentivize the cooperation between industry andvarsities, and provide legal

frameworks (Leydesdorff and Etzkowitz, 2001; Papagidis et al., 2009).

However, the major transformation occurred in timeversity sphere (Etzkowitz and
Leydesdorff, 2000). Building upon its previous ralg innovation support (Etzkowitz,
2003), providing trained persons and basic knowdetlge university is now a source of
economic and social development (Leydesdorff arekdxtitz, 2001), emerging as a
prominent player among the Triple Helix (Etzkowi2Q03). The relation between
university and industry is evolving over the lagtags (Santoro and Bierly, 2006).
Nowadays, universities are more aware of the ecanamlue the knowledge they
produce and researchers are more interested imgrodmmercialization (Santoro and
Bierly, 2006). As a consequence, the new relatmescot involve consultation fees or
donations, but the participation in companies aal estate development (Etzkowitz,
1998). This transaction is revered by Etzkowitz98)9as ‘capitalization of knowledge'.
From the standpoint of several authors (e.g. Etatizow998; Santoro and Bierly, 2006),
this can be considered as an university ‘third mrssand its addition to the first and
second missions — teaching and research - a ‘semaution’ in the academy is
predictable (Etzkowitz, 1998).

In short, the economic and social development i maotivated by an innovation
model that undermines the triad university-indugtoyernment driving them into a
knowledge infrastructure explained by the autondmy also by the interdependence

between spheres (Leydesdorff and Etzkowitz, 2001).
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Nevertheless, the hybridization among the triad nist only reflected in the
transformation of institutional boundaries but alaothe redesigning of the national
boundaries (Leydesdorff and Etzkowitz, 2001). Widtonomies and markets
internationally connected, organizations assume l@baf) posture and also the
governments actuation goes beyond the local antbnahtboundaries and act at
international level (Etzkowitz and Leydesdorff, PQQeydesdorff and Meyer, 2003).

1.2.4. The emergency of trilateral networks and thekills brokerage model

The new innovation model emerged from the TripléiXHassumes the theoretical and
practical integration of resources among universitydustry and government to
promote the economic development (Papagiannidcis,e2009). The integration among
the three helices created tri-lateral networks aylorid organizations (Etzkowitz and
Leydesdorff, 2000).

In this context, Etzkowitz and Leydesdorff (200&fer the emergence of the knowledge
brokers, which act as network coordinators and rorgas with the task of link people
from different spheres. This innovation professismaove up in a complex system of
overlay networks and its interorganizational andenpersonal skills increasingly

empower this emergence of interface organizatiBtekpwitz and Leydesdorff, 2000).

Also Papagiannidis and Li (2005) presented thdsskitokerage business model that
was later linked to Triple Helix model. Togetheeyhexplain the triad transformation

towards innovation and the emergence of hybridiest{Papagiannidis et al., 2009).

The skills brokerage business model of Papagiasnghd Li (2005) explain the
emergence of new entities that moves among the thedices. This new and young
companies support start-ups and established bgsines networked economy: “In the
skills brokerage business model, an entrepreneanastablished company exchanges
skills; resources; access to networks and, morerg#y, other forms of human and
social capital with a skills provider, who in excige receives equity or direct access to
the venture’s returns or a combination of both”g@&gannidis et al., 2009: 219). The
skills brokerage act as a facilitator between theket actors forming a link between
them with the aim of encompass the lack of skilld aosts, identify as the two main

challenges of the entrepreneurs (Papagiannidita2@05).

Not directly related with Triple Helix but importann the context of the present

dissertation, stands the focus on specializedsskilthe brokerage model. Papagiannidis
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and Li (2005) refer that generally support serviaes focus on a broad range of skills
and services, nevertheless specialized serviceshatght to be more beneficial to
entrepreneurs. In a reference to the researchwatiBson and Honig (2003), the authors
take into account the need of national and regigmalernments in considering the
creation of communities and networking activitiésitt focus on individual business

needs rather than in generic activities.

1.3. Key factors of international technology transér and main hypothesis to

be tested

Existing literature on technology transfer tendf@ous in university-industry relation
and the role of technology transfer offices. Thie @f hybrid organizations that moves

between university, industry and government i$ lgtile debated in literature.

The choice of determinants to study was guided fBvipus empirical studies on
university-industry technology transferences, alst d#ased on theorical literature on

the Triple Helix model and the role of intermedgarin the transfer process.

The technology transfer process tend to be stiredldtcertain key facilitators — e.g.,
social connectedness, trust, prior experience pegsent (Santoro and Bierly, 2006).
These facilitators are deeply related with: (1) dfigylorganizations characteristics (2)
client’s characteristics and (3) relation betweaa lybrid organizations and its clients

within a technology transfer process.

Among the many determinants of technology trangf®posed, same stand out (cf.
Table 2): absorptive capacity, human capital, frustcial connectedness, prior

experience with partnerships, international expeee

Within a triple helix framework, technology transtiepends of industry characteristics,

EEN characteristics and from the industry perceptdbEEN.
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Table 2: Determinants of technology transfer withina Triple Helix relation

Key dimension Main determinants Author (year)
Technical capabilities Succar (1987)
Human capital Training Reddy and Zhao (1990)
Human Capital Kneller (2010); Keller (2004);

Reddy and Zhao (1990); Cohen and
Levinthen (1990) ; Gibson and Smilor
(1991); Keller (2001);

Absorptive capability Absorptive capability Gopalakrishnan and Santoro (2004);
Santoro and Bierly (2006); Arvanitis
and Woerter (2009) Kneller et al.

(2010)
Relationship Reddy and Zhao (1990)
Connectedness Communication Gibson a_nd Smilor (1995);
Gopalakrishnan and Santoro, (2004)
Social connectedness Santoro and Bierly (2006)
Gopalakrishnan and Santoro
Trust Trust (2004);Santoro and Bierly (2006);
Sherwood and Covin (2008)
Prior Experience Santoro and Bierly (2006)
) _ ) Alliance experience Sherwood and Covin (2008)
Prior experience with Number of partners Arvanitis and Woerter (2009)
partnerships Experience in foreign countries  Reddy and Zhao 0199
Ex_lsten_c_e of contacts to foreign Arvanitis and Woerter (2009)
universities
. : . Gopalakrishnan and Santoro(2004);
Size Firm Size SarF])toro and Bierly (2006) ( :
Sector Sector Santoro and Bierly (2006)

1.3.1. Human capital and absorptive capability

The determinants of a successful transferencecbhtdogy are deeply related with the
actors involved, in fact, they can be drivers ariees (Duan et al., 2010). In a transfer
process the capability of absorb and re-use thaintdogy can either enhance or

undermine the successfulness of the transfer (Buah, 2010).

According with the empirical evidence, the adoptadra technology can be facilitated
by certain skills rooted in the human capital ofclased economy or a country
promoting the acceptance of new or external teduies (Keller, 2004). In other

words, human capital facilitates the technologygfar between and beyond national
boundaries (Keller, 2004; Kneller et al., 2010).

Since the EEN highlight the importance of their launresources, we believe that the
skills of the EEN consultants are determinant dyram international technology

transfer.

H1: International technology transfer depends dile@n organizations’ human

capital endowment.
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Human capital is frequently included in the absegptapability (Kneller et al., 2010).
Although the term absorptive capability has beess@nted by Cohen and Levinthen
(1990), the idea was before referred by Madeuf L9 his work about international
technology transfer and international technologynpents, the author state that a
transfer can only be successful when the recipianiiself, is able to use, reproduce
and even improve the technology transfer. Cohenlawhthen (1990) introduce the
term absorptive capability as the ability to redagnthe value of new external
information and successfully adopt, assimilate exyploit it. It can be applied not only
to companies but also to countries (Keller, 20019, an equal circumstances of access,
determinates the ability of a company or countrybenefit from the technology
(Kneller et al., 2010). Not surprisingly, the aljgtore capability is referred by several
authors as a key determinant in transference dhtdogy (Cohen and Levinthen, 1990;
Keller, 2001; Gopalakrishnan and Santoro, 2@&htoro and Bierly, 2006; Kneller et
al., 2010).

Despite the main studies focus on the relation eetwthe technology transfer and
capabilities between the actors involved in a twheses perspective, it is expectable
the same connection between the actors of the éTHdlix. In the context of your
analysis, absorptive capability will not only detenate the capacity of a EEN partner
to identify the value of a technological coopenatior its clients but also the capacity of
its clients to internalize external knowledge amket advantage of it. Therefore, it is
expected that the successful technology transfeliatesl by the EEN depends on the
absorptive capacity of the stakeholders.

H2: The success of an international technology gfan involving a technology

broker depends directly on the absorptive capauitthe stakeholders.

1.3.2. Connectedness and networking dynamics

Also related with the technology transfers actaersgd as important as the absorptive
capability, is the connectedness between the part@ecording with several authors
(Gopalakrishnan and Santoro, 2004; Santoro andlyBi@006; Duan et al., 2010;
Laroche and Amara, 2011), the connectedness betpaagmers plays a crucial role in

the transference of technology.

Environments that foster interpersonal relationstu@n be conducts of knowledge flow

(Santoro and Bierly, 2006) since acquaintanceslititel the working arrangement
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between partners (Duan et al., 2010). Sherwood @adin (2008) affirmed that
familiarity with partners can foster routines ofokviedge-sharing which leads to the
mutual understanding of procedures and practicas @nsequently promote the

acquisition of technology.

This strength of innovativeness capabilities waso aleferred as technological

relatedness by Santoro and Bierly (2006). Due naitdid resources and expertise,
companies frequently collaborate with universitye@ch centres with the aim of access
new technologies (Santoro and Bierly, 2006). Therlap between the knowledge

access and the strength of the technological lsasecordingly with the authors, one of
the facilitators of knowledge transfer.

Similarly, it is expected that the same connectssgirgetween the actions from the
Triple Helix. Indeed, Gkikas (2011) refers the imtpace of the networking to the
innovativeness of a firm. He concludes, based snrésearch on other studies, that the
innovativeness of a firm is positively correlated¢hacollaboration with other entities,

more specifically between the Triple Helix actors.

H3: International technology transfer is facilitateif network connectedness is

encouraged.

1.3.3. Trust and common objectives

Trust is one of the most important elements in @eriorganizational partnership
(Santoro and Bierly, 2006) and a determinant fersiiccess (Sherwood and Covin,
2008). Existing not only between individuals, bulsca between organizations
(Sherwood and Covin, 2008), trust can be descsbeatual confidence that the other
part will act in compatible interests rather thgportunistically (Gopalakrishnan and
Santoro, 2004; Santoro and Bierly, 2006).

Sherwood and Covin (2008) confirmed in their sttitbt the success of the knowledge
acquisition in university-industry alliances depgrah routines of knowledge sharing
built on legitimate trust between the sending dr&dreceiving partner.

In an organizational approach, apart from the dmgdion history and culture,
Gopalakrishnan and Santoro (2004) also related litedihood of establish trust
relationships between a company and the univepstyner with their shared values.
According with the authors, there will be a propgn® a company trust in a university
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partner if they believe that their strategic ohjexs will be better achieve with
integration of the expertise of the university part In fact, the company willingness to
trust relies on its belief on the university partegpertise and in its availability to share
it and to jointly accomplish the companies’ objeet (Gopalakrishnan and Santoro,
2004; Santoro and Bierly, 2006).

Aside from that, when trust is built between a camp and a university partner,
confidence about abilities and behaviour also mseeas well as the willing of sharing

ideas and goals (Gopalakrishnan and Santoro, Z¥#tpro and Bierly, 2006).

As well as enable open communication and knowleédgesfer between companies and
university research centres (Gopalakrishnan ando83n2004; Santoro and Bierly,

2006), and receiving and sending organizationsri@&ad and Covin, 2008) the same
is expected between the units of analysis of tigsedtation. Trust between a hybrid
organization and its clients is expected to foster success of the international
technology transfer.

H4: International technology transfer success isipeely related with the trust

relation between the technology sender/ recipiewt the trilateral network.

1.3.4. Prior experience in international or technadgical partnerships

Prior experience in partnerships can be criticategohnology transfer (Santoro and
Bierly, 2006; Sherwood and Covin, 2008; ArvanitisdaWoerter, 2009). Similarly,
companies with international experience have maoobability of effectively transfer

technology at international level (Reddy and ZH£90).

Companies with prior experience in partnershipsnlgdaom their past success and
failures, building relevant knowledge that allowkemn to understand quicker
collaboration opportunities, to appropriate mantgealliance and to beneficiate from
it (Santoro and Bierly, 2006; Sherwood and Cov0& Arvanitis and Woerter, 2009).
So that, prior experience can suggests a propetwitelebrate successful alliances,
including partnerships for the transference of tedbgy (Santoro and Bierly, 2006).

From the university-industry collaboration perspaxtthe company’s prior experience
in working with a university can be determinantanprocess of technology transfer
(Santoro and Bierly, 2006).
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H5: International technology transfer depends ore tprior experience of the

organization in international or technological pagrships.

1.3.5. Control Variables

Size

There are different conclusions regarding the arite of an organization size in
technology transfer activities (Gopalakrishnan &ahtoro, 2004; Santoro and Bierly,
2006). Prior studies indicate that size can beveglein collaboration between industry
and university (Santoro and Bierly 2006) as it dlesi the partner interface mechanisms
(Sherwood and Covin, 2008). The inclusion of trasiable can help us to understand if

technology transfer success is related with theedsion of hybrid organizations or/and

with the dimension of the companies that appeaktwices.
Sector

Previous works conclude that university-industriatienships is highly sector specific
(Santoro and Bierly, 2006). We would like to kndwn technology transfer between

the triad relations is more common in one sectan ih another.

[]

Based on the importance of the facilitators descabove for the technology transfer
between university-industry at a national levelsiexpected that the same facilitators
can leverage the transfer at an international lewdlin the Enterprise Europe Network

context.
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Chapter 2. Methodological underpins

2.1. Initial considerations

The research objective of the dissertation is tolysthe key factors that facilitate the
international technology transfer within the contekTriple Helix relationships. While
the literature tend to concentrate in the univesisidustry relation, we go further with
the attempt of operationalise the university-indugfovernment relation established in

an international technology transfer context.

Thus, the present dissertation seeks to analyze k#ye factors that boost the
international technology transfer within a Tripleelkt collaboration and outline

characteristics of the entities involved in sucfidsgechnology transference cases.
Furthermore, it contributes to the literature ometnational technology transfer by
analyzing the international technology transfethiithe Triple Helix framework.

After a comprehensive review of the literature thdeéntified the key factors for
(international) transfer technology in various eomments and relevant for the study
(Section 3), we realize that for answering the ntasearch question we need to gather
information from two sources: (1) EEN partners tiegdorted technological partnership
agreements between their clients in the last tlyems® and (2) clients who were

involved in a technology transfer promoted by arNEiartner.

In what follows, we briefly describe the EnterpriSarope Network (EEN) (Section
2.2), the questionnaires implemented and the dpesdisation of the relevant variable

of the model (Section 2.3), and the process of gatlaering (Section 2.4).
2.2. Enterprise Europe Network (EEN) as relevant bsis of study

2.2.1. Genesis of EEN

The European proje&nterprise Europe NetworfEEN) was selected as the empirical
basis of the research framework. This is becauser{ss-border cooperation is at the
root of the network; (2) as a whole, partners cover three spheres of the helix,
universities, the private sector and public/governtal entities; (3) to achieve their
goals partners have to establish connections antbem, which means that this

2 EEN was created in 2008 having three years dfigct
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network involves the creation of links between tiggilocated in different countries and
with different key roles.

The Enterprise Europe NetworfEEN) is part of the Competitiveness and Innovation
Framework Programme (CIP), which is a program ftbe European Commission to
foster the competitiveness of the European compatiieough innovation and eco-
innovation activities (EC-CIP, 2008) and to faaité the access to finance and provide
business support services at regional level. Thectises of CIP are pursued through
three specific programmes: Intelligent Energy-Eerdprogramme; Information and
Communication Technology Policy Support Programme the Entrepreneurship and
Innovation Programme (EIP) (EC-CIP, 2008), the lase with special focus on

competitiveness, innovation and entrepreneuridlioell(EC-EIP, 2010).

As a program targeted to small and medium sizedrenses (SMEs) and responsible
for defining conditions for growth (EC-EIP, 201®IP has four main instruments for
accomplish its objectives, being the EnterpriseoharNetwork one of them (cf. Table
3).

Table 3: EIP main instruments and how they contribie to achieve the objectives (EC-EIP, 2010)

Entrepreneurship and Innovation Programme (EIP)

Instrument Objectives

- access to finance for the start-up and growth of
SMEs and investment in innovation activities;
including eco-innovation;

1 - Financial instruments for SMEs

2 - Services in support of business and - the creation of aenvironment favourable to
innovation:The Enterprise Europe SME cooperation particularly in the field of
Network cross-border cooperation

3 - Innovation and eco-innovation first - all forms of innovation in enterprises;

application and market replication projects -  eco-innovation;

- entrepreneurship and innovation culture;

- the creation of an environment favourable to SME
cooperation, particularly in the field of cross-
border cooperation;

- entrepreneurship and innovation culture
- enterprise and innovation-related economic and

administrative reform;

4 - Policy analyses, development,
coordination and twinning

Source Adapted from EC-EIP, 2010

EEN is the second main instrument of EIP and paysmportant role in the pursuing
of the objective of foster an “environment favouleato SME cooperation, particularly
in the field of cross-border cooperation” (EC-E2910).

22



Building on Euro Info Centres and Innovation Re@gntres, the network was launch at
1 January 2008 with approximately 567 partners rumgdions located in 44 countries
including EU 17 and neighbouring countries (EC- ,6808).

2.2.2. Mission and activity of EEN

The mission of Enterprise Europe Network is to lftete the access of small and
medium companies to the EU Single Market suppoitinginess and innovation at local
level (EC-EIP, 2010). According with the operatibnabjectives presented by
Entrepreneurship and Innovation Programme (EC-EIBY), the EEN is built up under
an integrated service range that combines the suppoenterprises towards their
business development in foreign countries with isessof technology and knowledge
transfer. Synergies among network partners areugage in order guiding the client to
the most appropriate service provider, in a “nongraoor” philosophy. Following the
same line, synergies with other local service lers are also promoted to offer
complementary services (EC-EIP, 2010). EEN partaegsalso responsible for inform
about EU programs and policies as well as encoufalgé&s participation in the
Community Framework Programme for research and ntdolgical development
activities (EC-EIP, 2010). Inside the network, pars are committed to the
continuously improvement of the services providéaal,the local diffusion of the
network ensuring the recognition and awarenests @ervices in the geographical areas
covered (EC-EIP, 2010).

EEN Services Instruments

Direct contact
Bulletin Board Services
Business Cooperation Database
First Class — FP7
Company missions

Going international
Technology transfer
Access to finance
Research funding
Advice on EU law and standards

Intellectual property and patents BTOkE‘:TageS
Speak up on EU law Fairs
Others

Figure 3: Main services and instruments of Enterprse Europe Network
Source:own elaboration
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2.2.3. Institutional framework of EEN

Nowadays the network has 589 member organizatiod® iEuropean and neighboring
countries’ Beyond the EU 27 countries, the network extendtdtgerage to European
Economic Area countries and other economic areels as United States of America,
Russia, South Korea, Japan and China (EC-CIP, 2010)

The partners are connected by databases and cowatiani tools and have been
working together for several yedrms the previous network Euro Info Centres and
Innovation Relay Centres. The network is organidedugh consortiums of members
representing a country or a region. The membersageneral chambers of commerce
and industry, technology centre, universities aedetbpment agencies (EC-CIP, 2010)
well recognized by their work with the local busieesector. At the same time,

members organize themselvesworking groupsto discuss and work about specific
matters concerning the network andsector groupsto provide a more customised
support to clients. Additionallytraining actionsare locally organized with the aim to
disseminate through the network the knowledge aeguby a partner in a specific
subject. For members, these activities are notuska, on the contrary; they are
complementary and enrich the service they provideaccordance with that, the

proximity with local business and network connettizetween partners are the key
elements that permit EEN providing its businesspsup and technology transfer

services over Europe and beyond.

2.2.4. Technology transfer within the EEN

EEN provides integrated services towards businesgldpment and technology
transfer (EC-EIP, 2010) to companies with stratexdipectives of finding international

business and/or technological partners.

Concerning technology transfer, it is importantréder that the EEN services are
extended to universities and other researcher eentiith interest in establish a
technological partnership whether for developmeroonmercialization.

A typical support of technology transfer in the EENsimilar to the process exemplify

in the Figure 4. The client (as mentioned, a corgpaniversity and other researcher

% In: http://www.enterprise-europe-network.ec.eurepfbout/mission, accessed in 31 January 2012.
“ In: http://www.enterprise-europe-network.ec.eurepfabout/mission, accessed in 31 January 2012.
® In: http://www.adeuropa.org/informacion/een/neitelé marl1/anexos/NetWorth_BrochureA4

_1 2010.pdf, accessed in 31 January 2012.
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centre) with a technological offer or request cotgdhe local EEN partner, which will
meet him. According with the strategy outlined hg brganization and the objectives
traced during the meeting, the best set of instrumeavill be use to find the right
partner. Once found, a Partnership Agreement (RAkBign by the organizations

involved and the EEN partners.

The Partnership Agreement (PA) is an internal demtmwith reference to the
technology transferred, the organizations (‘Clierthd EEN partners involved. The
technology transfer within the EEN might involvedb sets of flows (between EEN’s

clients — bold arrow in the Figure 4):

= transfer between two companies.
» transfer between a company and a university/ reeezanter.

= transfer between two universities/ research center.

Chents

N
EEN

T

Business development < Technology Transfer

~N

Direct comntact
Bulletin Board Services
Business Cooperation Database
First Class — FP7
Company missions
Brokerages

Fairs

Others

Instromenis

(

Partmership Agreement (PA)
Commercial | Technological | Besearch

(

EEN1 EEN2

Figure 4: A typical support process in Enterprise Eirope Network
Source:own elaboration
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2.3. The gquestionnaires implemented and the operainalisation of the

relevant variables of the model

The determinants studied under this research ag#ybdiscussed in this section. The
operationalization of the relevant variables wasded by the literature review on
university-industry partnerships and technologysgfar activities. The summary of the
determinants of transfer of technology proposeddifferent studies are describe in

Table 4, as well as the proxies used.

The questionnaire to EEN partners has three groofpjuestions on general
information, activities and technological partngpshgreements (cf. Appendix 2). The
questionnaire to EEN'’s clients was formed by foartp on general information,
relationship with EEN, relationship within the Tiep Helix and technological
partnership agreements (cf. Appendix 3). The qaestires were personalized, and
each Partnership Agreement (PA) was treated separato that, the respondents

receive a questionnaire in which one group wageélto each PA they were involved.

2.3.1. Successful international technology transfer

Transfer technology between international partmethe depend variable of this study.
The transference of technology is not just the flostween a sending and a receiving
company. Its success depends on the effectivemessantrol of the recipient to use,

reproduce and even improve the technology (Madd®9B3). Although various

approaches were used (Cumming and Teng, 2003)kimattempt to define successful
transfer as a variable, we will follow the pointvoéw of Madeuf (1983) and state that
the impact in the recipient organization deterneéndhe successfulness of the

technology transfer.

With that in mind, we adapted Santoro and Bierl2906) measure of knowledge
transference from the university research centercampanies. To measure the
successfulness of the international technologysfeanwe adopted the seven-point
Likert-type scale (1 = strongly disagree, 4 = naitagree nor disagree, 7 = strongly
agree)and inquiry the EEN clients (that is, firms, unisi@ies or research centres) about
the value and utility of the technology transfethie organization.
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Table 4: Determinants of transfer of technology angroxies

. . Impactin  National/
Determinants Proxy Variables T International TT Sample Study
Absorptive grhequenfcy of lR&D act!vrl]tles - d o /0 National level Industry- Public Arvanitis and
capability are of employees wit a.tertlary education oal tot + ationalleve research institutions Woerter (2009)
employees (in full-time equivalents)
Absorptive Absorptive Investment in R&D 0 Country and firm access
capability capability Provision of formal training 0 Internacional level to foreign technology Kneller et al. (2010)
Workforce education 0
Absorpyve R&D intensity (R&D investment divided by the firm's + National level Industry- URC Santoro and Bierly
capability sales revenues) (2006)
Importance of universities and HEIs in accessing
knowledge )
. Importance of government in accessing knowledge . .
getworkmg Importance of universities and HEIs in building Regional level Triple Hel[x Gkikas, 2011
ynamics : . - collaboration
innovation
Importance of government in building innovation
Importance of government in commercializing innomat
Number of contacts with universities
Knowledge and technology transfer with foreign +
Social universities B . National level Industry- Public Arvanitis and
Network connectedness ~ Sum of the scores for the individual evaluatiorthef research institutions Woerter (2009)
connectedeness importance of mediating institutiohs +
Social Evaluation of closeness of the interactions dividual + National level Industry- URC Santoro and Bierly
connectedness level of the partnership (2006)
Social relation Intensity of linkages with managans or professionals + National level Transfer activities Laroche and Amara
from five types of organizations among Canadian (2011)

researchers in
occupational safety and
health

Technological

| relatedness

Impact of accessing the URC expertise

| Impact of accessing the URC contact network

1 National level

Santoro and Bierly

Industry- URC (2006)

' Notes ! Mediating institutions: Technology Tfansfer offic€€TI (Innovation Promotion Agency), SNF/SNFS (Mational Sciehce Foundation), EU Frahework Rrogres, Other European Programmes
Legend + Positively related; (-) negatively related; (@ significant
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Impactin  National/

Determinants Proxy Variables B International TT Sample Study
Willing to share ideas, feelings and goals with the +
university center
Confidence in the centre’s competence and abilitind . Gopalakrishnan and
Trust in its motives and fairness in sharing these aslit * National level Industry- URC Santoro, 2004
Sharing of a set of principles that the compangdin +
acceptable
Firm willingness in sharing concerns and problerith w +
the URC
Firm awareness in URC capability in understandrthei :
Trust Trust needs National level Industry- URC Santo(rzoo%ré()j Bierly
Firm willingness in sharing confidences with the ©R +
Sharing of common business values +
Willing to share ideas, feelings and goals with the +
university center Institualization of Santoro and
Confidence in the centre’s competence and abilitind . knowledge transfer X
Trust P . . . . o + Nacional level o o Gopalakrishnan,
in its motives and fairness in sharing these aslit within Univeristy-
- C— - 2000
Sharing of a set of principles that the compangdin + Industry
acceptable
eror experience Relationships between the company and the URC farior Coptrol National level Industry- URC Santoro and Bierly
. . with partnerships the partnership variable (2006)
Prior experience ; : : :
Prior experience  Number of prior technology transfer agreements tith . . . Sherwood and
. . . o - National level University-Industry .
with partnerships universities Covin (2008)
. Control . Santoro and Bierly
Size Number of employees variable National level Industry- URC (2006)
. . . Gopalakrishnan and
Size Size Number of employees + National level IndustHRC Santoro (2004)
. o Control . Santoro and Bierly
Sector High tech and capital intefise variable National level Industry- URC (2006)

Notes:* The authors use the 7-S Framework as a teorioalhgrto identify organizational characteristicst ttmay influence the technology transfer activitheT7-S Framework is a model of
organizational effectiveness Developed by Tom Beded Robert Waterman. The model is based on themmion that for an organization to be successkNgen internal factors must be
aligned (strategy, structure, systems, shared saklélls, style and staff} High tech (biotechnology, electronics, pharmaesisi optical equipment, medical laboratories, ssarch and
development services) and capital intense (primagtals, fabricated metal products, industrial maehy, plastic molding, and ceramics).

Legend + Positively related; (-) negatively related; (@ significant
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Depending on the function in the transfer, sendeeceiver, we asked to evaluate, the
degree of learning, assimilation and results ofmm the concerned PA (Table 5).

As referred before, within the EEN, only technot@di transference between
international partners can be reported as a patiieagreement. Therefore, the PA in

this study is, by definition, international.

Table 5: Measure of successful international techtogy transfer between two EEN clients

Proxies: Source

Successful international technology transfefaverage score of the following items):

Sending organization:
We learn a great deal from the company involved.

The technology held by my organization was assietldy the other partner

and contributed to development of products/services Santoro and Bierly

(2006)

The technology held by my organization directlyuteed in new products and
services offered to the other partner customers.

Recipient organization
We learn a great deal from the company involved.

The technology held by the other partner was atsi@a by us and contributed

to development of products/services. Santoro and Bierly

(2006)

The technology held by the other partner direatuited in new products and
services offered to our customers.

2.3.2. Human capital and Absorptive capability

R&D activities workforce educatiomndtraining are point out by numerous authors as
the main indicators of the firm absorptive cap#pil{Santoro and Bierly, 2006;
Arvanitis and Woerter, 2009; Kneller et al., 201AR%. we can see in Table 4, although
the authors are consensual about the importanB&DBf, workforce and training, there
is not uniformity among authors regarding the pesxtio be used as reflecting the
absorptive capacity of an organization. Educaticmevement of organisations’ labour
force (Arvanitis and Woerter, 2009), R&D intensiigneller et al., 2010) or training are
some of the different proxies used to analyze bs®iptive capacity of an organization.

Due the importance of capabilities and skills o BBEN consultants in the network
strategy and activity (EC-EIP, 2010), we compute fihoxy for absorptive capability of
the EEN partners based on the education level @fctinsultancy staff and by the
average of the EEN budget invested in trainingvaes in technology related fields
(Table 6 - EEN Partners). In the same way, theralise capability of the EEN clients
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IS measure by the education level of the employeesived in ITT and the average of
the turnover invested in training activities inhaology related fields. Additionally to
these proxies, we follow Cohen and Levinthal’'s (@©Study, and measure the R&D
intensity of a firm by its share of investment ammpany’s sales revenue (Tables 6 -
EEN Clients ). This measure helps us to undersfamdlient’s technological capability

and therefore its capacity of transfer technology.

Table 6: Measure to estimate the human capital anthe absorptive capability of EEN partners and
EEN clients

Proxies: Source

Human capital of EEN partners
% of EEN staff involved in ITT

Human capital of EEN partners
% of EEN staff involved in ITT

Absorptive capability of EEN Partners (average score of the following items):
% of EEN staff involved in ITT

Reddy and Zhao (1990); Cohen and
Levinthen (1990) ; Gibson and Smilor
% of EEN staff involved in ITT with tertiary edude (1991); Keller (2001); Gopalakrishnan
degree and Santoro (2004); Santoro and Bierly
(2006); Arvanitis and Woerter (2009)
Kneller et al. (2010)

% EEN budget invested in training activities ( ag® over Cohen and Levinthal (1990)
the last three years )

Absorptive capability of EEN Clients: (average score of the following items):

Reddy and Zhao (1990); Cohen and
Levinthen (1990) ; Gibson and Smilor
(1991); Keller (2001); Gopalakrishnan
and Santoro (2004); Santoro and Bierly
(2006); Arvanitis and Woerter (2009);

Kneller et al. (2010)

% of employees involved in ITT with tertiary edtioa
degree

% of the turnover invested in R&D activities (avgeaover
the last three years )

: : - - Cohen and Levinthal (1990)
% of the turnover invested in training activities’¢rage

over the last three years)

Level of absorptive capability. (average score of the following items):
Absorptive capability of EEN Partners
Absorptive capability of EEN Clients
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2.3.5. Network connectedness

As the unit of analysis of this dissertation is fimernational technology transfer
involving a trilateral network, we want to underslawhether the connectedness
between those organizations and their clients tisraenant to the successfulness of the
transference. Hence, we follow the work of Santand Bierly (2006) to measure the
interactions at the individual level of the parstep and to measure the networking
dynamics between the EEN and its clients we follbe/ Triple Helix metrics proposed
by Gkikas (2011).

We asked to EEN partners, by reference to thettase years, the (1) number of
technological offers (TO) and requests (TR) suladitt(2) number of expression of
interest (EOI) and (3) the number of technologpmatnerships obtain. We also asked to
the EEN partner their opinion regarding their ralghin the client’s strategy in the

access new ideas, development and transferencawotathnologies (Table 7). On the
other hand, EEN clients where asked how importathheé EEN to access, building and
transfer technology. Except the overall number OfTIR, EOI and technological PA,

connectedness and networking dynamics indicatore weasured using a seven-point
Likert-type scale (1 = strongly disagree, 4 = ngithgree nor disagree, 7 = strongly

agree).

Table 7: Measure to estimate the network connecte@ss between EEN partners and clients
Proxies: Source

Connectedeness between EEN partner and clie(dverage score of the following items):
Overall number of TO/ TR submitted by the client
Overall number of EOI's received/made by the client

Santoro and

: : T Bierly (2006)
Overall number of Technological PA signed with tfient
Level of networking dynamics(average score of the following items):
EEN partner networking dynami¢average score of the following items):
The EEN is an important source of ideas and inftiongor this client’'s TT process.
The EEN had helped to develop new technologiesrésait in new or improved Kik
products and services for this client. ((;20'1‘?3

The EEN had played a major role in helping thismitransfer and/or acquire new
technologies.

EEN Client networking dynami¢average score of the following items):

EEN is an important source of ideas and informaitiomy TT process.

EEN had helped to develop new technologies thattresnew or improved products Gkikas
and services. (2011)

EEN had played a major role in helping transfer/fandcquire new technologies.
Network connectednesgaverage score of the following items):

Connectedeness between EEN partner and client

Level of networking dynamics
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2.3.3. Trust

As referred earlier, EEN foster a proximity relasbip between its consultants and its
clients. For this reason, in this context, trust swaneasured blending the
interorganizational and interpersonal trust. To soea the client’s trust in the EEN
partner we blend the work of Mayer et al. (199%pwt factors of trustworthiness, with
the work of Zaheer et al. (1998) regarding inteaoiigation trust on performance. These
blended measures require that the EEN clients @iskes trust in the EEN partner in

terms of ability, goodwill and integrity of the paer.

Table 8: Measure to estimate the trust relation bateen EEN partners and clients

Proxies: Source

Trust of EEN Partners (average score of the following items):
Interorganizational trust:

Based on past experience, she/he can with comefalence rely on EEN.
My client considered me trustworthy.

Interpersonal trust:

She/he knows that | to look out for her/his inté&ses

My performance was above my client’s expectations.

| was committed in the search of a technologicatryes.

She/he was committed in the search of a technabpartner.

Zaheer (1998)

Zaheer (1998)

Trust:

My client is perfectly aware and has confidencenincompetences and

abilities as well as my motives and fairness irrisigethese abilities. Santoro and Bierly
This client is confident in freely share ideas ifegs, and goals with EEN. (2006)

We share a set of principles that we both find ptadae.

Trust of EEN Clients (average score of the following items):
Interorganizational trust

Based on past experience, | can rely on my EEN eathplete confidence. Zaheer (1998)
Interpersonal trusfaverage score of the following items):
She/he is trustworthy.

| have faith in her/him to look out for my intergest

Her/his performance was not below my expectations.

She/he has been committed in the search of a tkxdical partner.
Trust(average score of the following items):

Zaheer (1998)

| can freely share ideas, feelings, and goals migrEEN.
We share a set of principles that | find acceptable Santoro and Bierly

I have confidence in her/him competence and adslitis well as its motives (2006)
and fairness in sharing these abilities.

Level of trust between EEN partner and its clientaverage score of the following items):
Trust of EEN Partner
Trust of EEN Clients
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However not all of the Zaheer et al.’s (1998) iteans applicable to our research. As in
these latter authors’ work, the items measuringriterorganizational trust were deeply
related with a supply-costumes relation. Thus, &e had to adapted and completed it

with the measures propose by Mayer (1995).

To access the level of trust between the EEN pertaed its clients we asked to EEN
partners and clients using a seven-point Likeretgpale (1 = strongly disagree, 4 =
neither agree nor disagree, 7 = strongly agreegxtent to which they agree with the

statements presented in Table 8.

2.3.6. Prior experience with partnerships and intemational experience

It would be expected that companies or other estitihat request EEN services, would
have more probability of successfully transfer tesbgy at an international level if
they have been already involved in other partnpssbr if they have already contact

with foreign entities both at commercial or teclagtal level.

Concerning the EEN partners, it is assumed thatkettigies have prior experience in
partnerships as the EEN project is by itself aermational partnership. Nonetheless,
EEN partners were asked to provide an approximateber of international projects

related with technology or technology transfer,which the host organization was
involved in the last three years of activity (TaB)e

With the aim of simultaneously measure the entigpegience in national and
international partnerships, it was asked to EEMNnt§ to estimate the number of
alliances and the number of technological agreesnentwhich they were involved
during the last three years, at both national atetmational level (Table 10).

Table 9: Measures for prior experience in technolagal and international partnership

Proxies:

Prior experience of EEN Partnersin international or technological projects:

Approximate number of international projects refatgth technology or technology transfer, in which
the host organization was involved, during the thste years of activity.

Prior experience of EEN Partnersin international or technological projects:

Approximate number of partnerships establishednduhe last three years of activity, and relatpel
international organizations (e.g., firms, univeesif business associations, government organizjtion

Approximate number of agreements for technologydfer, during the last three years of activity, and
relatively to international organizations (e.grnfs, universities, business associations, goverhmen
organizations).
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2.3.7. Control variables: size and sector
Size and sector were employed as control variablbsth questionnaires.

Based on the studies presented in Table 2, size memsured as the number of

employees of the entity.

The industrial sector is also referred as havirftuemce in the technology transfer
success. For this reason, we classified the EENbaemand its clients in accordance
with its industrial sector. We use the classifieatscheme of sector groups. As explain
earlier, the EEN members organize themselves ifftalifferent sector groups. We also
measured the sector differentiation by the numbesectors where EEN partners and

clients are present in terms of activity.

2.4. The process of data gathering

After setting the empirical basis of the researdmmework and operationalise the
relevant variables of the model, the next step wallect information from the target

population.

Due the nature of the agreements, four parts a@vied: two EEN partners and two
EEN clients. Therefore, to explain the international transfesenf technology among
the Triple Helix, our target population is both tB&N clients and the partners who
facilitated that transfer. From the information yioked by EEN 2139 technological

partnership agreements were signed from 20080illL2

As referred, our target population includes the EE#hd their clients that signed

technological PAs. Given that, the link that existsween EEN partners and clients are
the PAs, this constitutes our unit of analysisthiis vein, the starting point of the study

was to build, in cooperation with the EEN officeasjatabase with all the technological
PAs associated to the EEN partners and their slient

We started the process of data gathering (c.f.rei§l by meeting with the Oporto EEN

partner who indicated Mr. Erwan Le Guen, projedicef responsible for the project

® Sector groups describe in Appendix 1.

" In fact, a PA can involve from one till three Efplirtners and a similar number of clients. Neveese|
the vast majority of the PA’s are reached involving EEN partners. For this reason we considerdhat
PA involves four parties: two EEN partners and thents. Other occurrences are treated as exception

8 Information provided by email by Mr. Gunnar Matiben (Project Officer - Business Services) on 21st
of May 2012.
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management evaluation and monitoring in EAGIs the network contact point for
issues related with PA. The contacts with Mr. Enstarted on 24 April 2012, with an

email presenting our research project and requestm collaboration of the EEN.

Mr. Erwan answered in the same day, requestingnfme details about the project and
highlighted that the information about the techgalal partnership agreements is
confidential. Although it is also true that the alt from some PA were publicly

available as success stories in the EEN websitelitiddal details were sent on the
following day. Given the downtime between contawtd the conversation course, we
listed the EEN contact poirtfsrom 25" till 28" April 2012.

In face of Mr. Erwan’s answer, we decided to conthe EACI director, Mr. Patrick
Lambert. The first contact was done by email 8h\ay 2012. Phone calls to its office
and other email to the secretary was sent duringdhowing days. On 7 May, Mrs.
Frieda Desert, Mr. Lambert assistant, indicatedt ttta simplify the process a
presentation of the research project should seMrtalosé Puigpelat, the head of unit
from CIP Network Project. This presentation wastsen 8" May 2012. After three
days and various attempts to speak with Mr. Puagpélis secretary told us that our

research project was being discussed internally.

During the next week, we were informed that EACH h@ontact the leader of the
Portuguese consortium and the Oporto network pariethis time, we were aware
that the probability of EEN officers disclose thmormation we need was low, so we
redesign our approach. Renouncing the PA namegshendontact details of the EEN
clients involved in it, we were then requesting ttentact details of EEN partners
working in technology transfer topics. The plan wascontact them directly asking
about their interest in our research project ad a®lthe openness of their clients to

speak about the partnership agreements they sigrmzt the EEN project.

Aware that, in the worst-case scenario, we wouldigeouch with individual EEN
partners, we access the EEN website and createtadbada with the information

available (organization, address, telephone andlema

°The Executive Agency for Competitiveness and Intiowa(EACI) is the responsible entity for the EEN

implementation. The EACI was created by the ComimisBecision of 31 May 2007 with the objective

of manage the Community actions in energy, entrepreship and innovation and sustainable fright
transport.

9 Data collected from the Contact Points at EntegpEurope Network website (http:/portal.enterprise
europe-network.ec.europa.eu/about/branches accese@s" till 28" of April 2012).
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Figure 5: Schematic overview of data gathering progss
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On 2f' May we were contacted by Mr. Gunnar Matthiesen E&CI project officer
responsible for the Business Services, on behalMof Lambert. In his email, he
provided aggregate statistics about the activiafabe Network and informed us that he
was not able to provide the information about tiies Reither a list of EEN partners
involved in technology transfer agreements bec#usdEN operates through regional
or national consortia which hampers the existerfca consolidated list of partners
reporting technological PAs. He refered that thet@eGroups could help us identifying

the EEN partners involved in technology transfer.

Mr Gunnar offered to promote our project in theemtal communication tools and also
suggest its promotion in the LinkedIn discuss gr&fN — Technology Transfer. We
replied on 22 May 2012 and in the following day he suggestedptiiglication of the

study in the weekly newsletter which we accepted.

Meanwhile, we started the promotion of our study.2d" May 2012, based on the data
collected in April, the survey was sent to 601 Eaavtners. Simultaneously, the weekly
newsletter was published on"™%ay 2012 with a reference to our study. As an

incentive a summary of the conclusion were offéceparticipants.

The EEN partners of our data base included partmer&ing in business, technology
transfer topics or both. In an effort to set aphe partners that potentially worked in
technology transfer, we started a web search ohdktorganization. At this stage, we
estimated that 30%o0f the EEN partners worked with technology transféhe first

mailing allowed us to collect a contact person fr8@% of the EEN partners, as the

contacts points on the EEN website did not incluithéslinformation.

During this process, on 31May 2012, we received an e-mail from Mr. Gunnar

informing us that the EACI could not give us theormation we required.

Given the reduced level of answers and the spéyifa¢ the questionnaire, phone calls
were made during the days 7 and 8 of June 2012caArsl mailing was sent on"11
June 2012 and a third was sent offl I8ne 2012. On ¥5and 28" June, we reinforce

the phone calls.

! Estimation based on the core business and webéiteriation of the host organizations.
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At this stage, and after mailings and phone c#fis, partner’s feedback allows us to
enlarge the estimation of EEN partners workingechhology transfer topics to 48% of
the total sample (that is, about 293 EEN partners).

On 28" June, the fourth mailing was sent to Z3dartners and from™till 6™ and from
9™ till 10™ July direct phone calls were made. Apart the diegiicated to it, phone calls
were done in a smaller scale during the other dayshis stage, as a result of emails,
indications and web search, we had a contact pdmoapproximately 73% of EEN
partners. During the second week of July, approteip13 direct emails were sent to
the person contacted during the phone calls. Anlemas also sent to the EEN partner
with whom was not possible to speak with and a ggremail was also sent to the rest

of EEN partner in our database.

These efforts resulted in 8 completed questionsdiveth information about 44 PAs
signed by 35 EEN clients and 9 questionnaires witbrmation regarding 27 PA’s but
without the contact details. 6 EEN partners prodideerall information regarding the
PAs they signed. 12 EEN partners, for confideniaissues or for not having
technological PA although working on it, filled thgarts regarding the general
information and EEN activities. In total 35 EEN {pers collaborate in our study
providing their feedback on 71 PAs, 46 declinedithatation and the rest didn’t give
feedback.

With the contact details provided by the EEN partiiee survey to EEN clients had a
target population of 35 respondents which corredpda 44 PAY'. This second part of
your data gathering started on 30 July 2012 withearail to 35 EEN clients. We
reinforce the collaboration request with phonescatid other three emails (off &nd
21% August and ¥ September). The response rate was 40%hich equals to 14

surveys regarding 14 partnership agreements.

2 Estimated number of EEN partners working in ITTtttia not response the survey or decline the
collaboration.

13 Questionnaire filled with information regardingethost organization; EEN activities and technolaiic
partnerships agreements including title of the axgnent, contact details from the client involved émal
name of the other EEN partner involved.

' Each EEN client can be involved in more than one PA
' Percentage of EEN clients who answer the survey.
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Chapter 3. Determinants of International TechnologyTransfer.

Empirical Results

3.1. Initial Considerations

The aim of this chapter is to assess, based omhdwretical framework presented in
Chapter 1, the determinants of international tetduyo transfer using the
(technological) Partnership Agreements (PAs) oeBrise Europe Network (EEN).

In the next section we put forward some descriptiesults both from the surveys
targeting EEN partners and EEN clients. Specificalle jointly analyze the EEN
partners and clients by undertaken a non paramKmuskal-Wallis test aiming at
finding (di)similarities between both samples (ER&Itner and EEN clients). Then, in
Section 3.3., we briefly summarize the main hypsithé¢hat we want to test. Finally, in
Section 3.4, given the lack of information on EENemts, we use EEN partners’
responses regarding the PA signed to economeyriesllimate the determinants of
international technology transfer (through the lehEEN partners).

3.2. Brief descriptive analyses

35 EEN partners collaborate in our study from wtcprovide the contact information
of their clients, 9 respond the survey but did paivide the contact and 12 did not
respond the questions related with the PA. Ovefall,the descriptive analyses we
considered the EEN partners that proved the infoamaegarding their PAs, i.e. 17,
and exclude the rest (12). EEN partners providecitretacts from 35 EEN clients;
nevertheless the response rate was 40% which epubdisresponses.

With the information provided by the EEN partnensl &lients, we managed to obtain
the responses from both EEN partners and cliergardeng 14 technological PAs.
Thus, respecting to these PAs, we have the pearepfithese entities on international

technology transfer.

It is clear that partners and clients have quitgirdit perspectives on the issue of
international technology transfer (cf. Table 10)h&N asked, for a given PA, about the
degree of agreement (1- totally disagree --- 7altptagree) with the statements “The
EEN had helped to develop new technologies thatitrés new or improved products
and services for this client” and “The EEN had pldya major role in helping this client

transfer and/or acquire new technologies”, the nfearEEN partners (5.821) reveals
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that these entities reckon that international tetdgy transfer was quite successful,
resulting in new or improved products and servioeshis client and helping this client
transfer and/or acquire new technologies. The y@mt of the clients is, however,
much more disappointing (scoring below 4), reveplithat international technology
transfer on clients’ perspective was not highlycessful. Kruskal Wallis test confirms
that such differences are indeed statistically iBgant (for a level of significance

below 1%)*°

Table 10: Results from the Kruskal-Wallis Test

Kruskal-Wallis

Variable Mean value of the Variab 2 Test
EENs Clients p-value
International Technology Transfer (IIT) 5.821 3.786 0.003"
Human capital (HC) 1.000 0.919 0.007™
% staff involved in ITT 0.152 0.356 0.569
Absorptive capability (AC) tcﬁi:il:l(;gzz :i:]/\i{[?essted in e 0.054 0.015"
Absorptive capacity 0.416 0.485 0.134
Network Connectedness ~ Network dynamic 5.571 3.500 0.003™
(NC) Connectedness
Trust 6.102 5.120 0.017"
Prior experience in international partnerships (PE) 9.643 5.885 0.016"
Size 51.214 69.500 0.190
Sector diversity (SDIV) 14.857 1.429 0.000™

Note *** ** * denote statistical significance at the?d, 5% and 10%, respectively.

Analysing the variables that were thought relevfantinternational technology transfer
(cf. Chapter 1) - absorptive capability, includingman capital, network dynamics,
trust, and prior experience in international parthgs — the evidence shows that

partners and clients significantly differ on cemtdimensions.

Specifically, the human capital endowment (i.ee percentage of personnel with the
tertiary education first cycle) is higher in theseaof EEN partners (100%) than clients
(91.9%). Budget devoted to training (other itemadfsorptive capacity) also differ

16 Kruskal-Wallis test, a nonparametric analysis afiance test that compares the median of two
independent samples (For p-values not higher titd4, the null hypothesis is rejected, i.e., diffeen
exist between the population means):

{HO : determinatsof ITTareconsisterebetweertENpartnerandclients

H, :determinansof ITTarenotconsisterebetweettENpartnersndclients
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significantly with EEN partners devoting a largbage of their budget (almost 10%) to
these activities as compared to clients (5%, apprately). The entities do not differ,

however, in the absorptive capacity as a wholendhé proportion of staff involved in

IT.

The perception regarding the importance of EENneast as a source of ideas and
information for clients’s TT process (i.e, netwahnamics) is much more positive for
EEN partners than for its clients (5.571 versu®@)5The same happens regarding trust
— although trust levels are relatively high (ovewo&t of 7), EEN partners tend to
perceive higher trust levels in TT relations tHait clients do (6.102 versus 5.120).
These organizations also differ in prior experiertbat is, the number of projects they
had participated in the past: on average, appraeimnaO in the case of EEN and 6 in

clients.

As expected, given their nature, EEN partner arehtd strongly differ on the number
of sectors where they are present in terms of igti@pproximately 15 for partner and

2 for clients.

3.3. Key hypothesis of the ‘theoretical’ model

The key hypothesis of our theoretical model of ITsI that certain factors are
determinant to the successfulness of the intenmalitechnology transference within a

Triple Helix collaboration (Table 11).

Following the literature review in Chapter 1, swxfal international technology
transfer is influenced by: human capital (HC), apswee capability (AC), network
connectedness (NC), trust (Trust), prior experiemcénternational or technological
partnership (PE). Moreover, size (Size) and satit@rsity (SDIV) also matter (control

variables). In algebraic terms, we have:

InITT, = B, + B,HC, + B,AC, + B,LnNet, + B,LnNC, + B, LnTrust, + 3,LnPE, + 3,LnSize + 3,LnSDIV, +§,

whereg is the estimate of the error term.
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Table 11: Hypotheses proposed

Hypotheses description Determinants

International technology transfer depends diremtiyorganizations’

H1 human capital endowment.

Human capital (HC)

The success of an international technology transfealving a
H2 technology broker depends directly on the absaeptapability of
the stakeholders.

Absorptive capacity (excl.
human capital) (AC)

International technology transfer is facilitatedhétwork Network connectedness

H3 connectedness is encouraged. (NC)

International technology transfer success is paditirelated with
H4 the relation of trust between the technology seémaeipient and Trust
the intermediary hybrid network.

International technology transfer depends on tier pxperience in

HS international or technological partnership.

Prior experience (PE)

Consistent with the results of other studies, atpesrelationship is expected between

international technology transfer and the relevamiables proposed.

3.4. Determinants of ITT through the lens of EEN péner. Estimation

results

The technological PA is an internal document thascdbes the transference of
technology between two EEN clients from differeatietries and assisted by two EEN
partners. In line with this, the model proposed Section 2.3 encompasses the
perspectives from two EEN partners and two EENntdie Nevertheless, the small

sample obtained did not allow the operacionaliratbthe model as initially proposed.

Notwithstanding, we were able to use the EEN pastrpiestionnaires (N=71) because,
as a trilateral network, the perceptions of EENmms can reflect the determinants of

ITT in a Triple Helix framework.

With this in mind, we proceed with a correlationabsis to describe the linear

relationship between the model variables relatitelyhe EEN partners’ perception of
the determinants that boost the ITT. However, &&red in Section 2.3.1, and by the
project definition, the existence of a technologjiea implies technology transference
between international clients. Therefore, the EENNer's survey did not included the
variables related with successful internationahdfar of technology. This implies that
we device an alternative approach for the dependamble measurement. Consistent
with the technology transfer definition, we adaptied proxy “Networking dynamics”

proposed by Gkikas (2011) and use it as a proxyh@isuccessful international transfer
of technology. Henceforth, the dependent variabke measure taking into account EEN
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partner perception of its role in the clients’ pres of building and transfer
technology!’ In the same line of reasoning, the proxy “Netwogkidynamics” is
measured by the EEN perception of its role in thients access to ideas and

information®

At a first glance, the correlation matrix shows tthauman capital, network
connectedness, trust and size are positively ajmdfisiant correlated with international
technology transfer as predicted in the theordyicahodel. Contrary to our

expectations, absorptive capability in negativealated with our dependent variable.

In a bivariate perspective, the majority of theretations among independent variables
are not considered high, nevertheless significantetations (estimates of the Pearson
correlation coefficient>0.70) are found betweenstrand network dynamics and
between prior experience and size which might puatemtial problems of

multicollinearity if we use these variables in sitaneous in the models estimations.

To avoid the multicollinearity problems in the regsion analysis, we use eight models
alternating between each of the correlated variahdilitionally, the proposed models
also capture the effects of the variables that amapthe proxies for absorptive

capability and network connectedness (Table 12).

Table 13 presents the estimation results for thelatso The results show that the
explanatory variables included in the model tengigmificantly explain (for p-value <
10%) the successfulness of the international tdolgyotransfer in a Triple Helix
context. Furthermore, the’Radjusted of the models varies between 0.544 a@70.
which means that between 54.4% and 68.7% of theuamof variance in the
successfulness of the international technologysfearis explained by the independent

variables considered.

Contrary to our expectations, both human capitall @absorptive capability are
negatively correlated with international technologyansfer. Awkwardly, the
estimations suggests that EEN partners with lessahuresources dedicated to ITT

achieve higher results in terms of PAs, which cadiits Hypothesis 1.

" The variables are “The EEN had helped to develap teehnologies that result in new or improved
products and services for this client” and “The Eliddl played a major role in helping this cliennster
and/or acquire new technologies”.

'8 “Networking dynamics” will be measure by the var@The EEN is an important source of ideas and
information for this client’'s TT process”.
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Table 12: Correlation analysis for international technology transfer measures on EEN partners

1 2 3 4 5 6 7 8 9 10 11 12
1. International Technology Transfer (IIT) (In) 1 0,048 -0,240° -0,149 -0,161 0,803 0,116 0,733" 0,656 0,049 -0,290° -0,101
2.HC 1 0,106 -0,084 0,641" 0,079 0,022 0,04 0,21!-0,314" -0,617" -0,124
) . 3. Proportion of staff involved in ITT with T= 1 0435 0818" -0,237 0,348" -0,003 0,100 0,306" 0,111 0,388"
Absorptive capability 4. Proportion of the budget invested in
(AC) tr'aining 9 1 0407" 0318 0095 -0,131 -0,141 008 -0,0¢3 -03¢4
5. Absorptive capability 1 -0,163 0,267 0,001 0,17.t 0,02 -0,2¢70,154
6. Network Dynamics 1 0,177 0,734" 0,774 0,019 -0,238 -0,092
NNe(t:W‘”k Connectedne: 7 connectedness 1 0724 0166 0,111 0,062 0,317"
(NC) 8. Network Connectedness 1 0,571 0,072 -0,136 0,124
9. Trust (In) 1 0,266 -0,208 -0,033
10. Prior experience in international partnersiis) (In) 1 041" 0,101
11. Size (In) 1 03247
12. Sector diversity (SDIV) (In) 1
IN= 71.

wek *x * denote statistical significance at the 19%% and 10% test level, respectively
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Regarding absorptive capability, the regressionetsodhere the proxy was scrutinized
(Models 2, 4, 5 and 8) suggest surprising pattekssa whole, absorptive capability is
negatively and significantly related with the susxef PAs leading us to reject for this
sample the Hypothesis 2. Nonetheless, the variathlas constitute the proxy for
absorptive capability, apart from human resourcfect different trends. On one hand,
the proportion of staff involved in ITT with tert\aeducation is surprisingly negative
and significant. On the other hand, proportion leé budget invested in training is
positive and significant. This means that, on agerand ceteris paribus, PAs associated
to EEN partners with small teams and higher investis in training tend to reflect

more successful ITT.

The estimation coefficients of the regression megeesented evidence that the impact
of network connectedness in the international feaeace of technology is positive and
significant, corroborating the Hypothesis 3. Gldpalnetwork connectedness is
positively and highly significant (p-value < 0.0bilModels 1 and 5) but we can further

add that network dynamics is the variable that roostribute to this result.

In the same way, the variable trust is positivediated with international technology
transfer success which supports Hypothesis 4.dmtbdels where trust was included,
the corresponding estimated coefficient emergedoagive and highly significant (p-
value< 0.001).

The results for the variable prior experience tetinational or technological partnership
are not clear cut. In the models where the variablg is included (model 3 and 4), the
prior experience has a negative and significantmasé. In models without the trust

variables (Models 1, 2, 5 and 6), prior experieagglences a positive and significant
estimate coefficient in the two most robust mod®ledels 5 and 6). Hence, given these
latter remarks, we might consider that the resugports the Hypothesis 5, being more
successful ITT associated with EEN partners withrarexperience in international or

technology partnerships.

Regarding the control variable size, the modelsgnt a negatively and significant
estimate coefficient with the dependent variablajciv indicates that PAs associated
with smaller EEN partners are more successfulrimgeof ITT. For the sector diversity,

the results are ambiguous. Nevertheless, in the modoust model (Model 6) the results

point out that the sector specialization is an athge in terms of ITT.
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Table 13: Regression models for international teeiology transfer on EEN partners

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Moel 7 Model 8
HC 0,105 -0,088 -0,091 -0,260
proportion of staff Involved -0,270" 0,434 0,297 -0,388"
Absorptive capability (AC) -0,298 -0,618" -0,746" -0,818™
Proportion of the budget 1,284" 0,795 0,923 0,499
invested in tralnlng
Network Dynamics . 0,744™ . 0,650"
Network Connectedness (NC) 0,622 0,522
Connectedness -0,015 -0,005
Trust (In) 0,757" 0,778" 0,679 0,717"
Prior experience in international partnerships (f) 0,004 0,021 -0,028 -0,016 0,075 0,061
Size (In) -0,106™ -0,072 -0,056" -0,053"
Sector diversity (SDIV) (In) -0,048" 0,043 -0,005 0,035 0,003 0,057 0,019 0,042
Constant 1,15 0,443 0,698 0,658 1,619 0,857 1,025 0,937
N 71 71 71 71 71 71 71 71
R? adjusted 0,569 0,652 0,497 0,509 0,668 0,687 0,544 0,545
19,752 18,270 13,098 29,197 20,249 21,896 14,989
F-Test (p-value) 24,09(0,000) 5 000 (0,000) (0,000) (0,000) (0,000) (0,000) (0,000)

*rx ek * denote statistical significance at the 1%% and 10% test level, respectively
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Conclusions

The fundamental theme of the research model indisisertation is that there are key-
factors that can facilitate the international temlbgy transfer in a Triple Helix
framework. With a literature review on technologicallaboration as our conceptual
grounding, we identify the relevant determinantd gnt forward our hypothesis in a
context of international technology transfer. Thepeéical results obtained from the
analyses of technological partnerships agreemagsd with the EEN support, showed
that international technology transfer in Triplelideollaboration is related with human
capital, absorptive capability, network connectednérust and prior experience.

Our first and second hypothesis postulated thatamuoapital and absorptive capability
had a positive impact in the successfulness of I0dder the EEN project.
Notwithstanding, the results of our empirical modebwed the opposite: both human
capital and absorptive capability emerged as neglgtassociated with the ITT. Thus,
apparently, a high proportion of staff with teryiaegrees involved in ITT hampers the
successful transference of technology across bardée negative impact of absorptive
capability can be explain by the fact that humapiteh has also a negative tendency,
nevertheless the results for human capital are guobs (regression results with
positive and negative signs) or without statistisainificance. In fact, in a close
examination to the absorptive capability variables, can verify that, apart from the
human capital, the other two variables have diffetendencies. From one side, on
average, every other factors remaining constaathtgher the proportion of staff with
tertiary degree working with ITT the lower the sess associated to the international
technology transference. On the other side, higgheasls of investment in training seem
to be translated into higher propensity for sudcdlys international transfer of
technology. Thus, our results underline that hagrels of formal schooling per se is not
a key determinant of ITT, the critical factor ishave highly educated human resources
who complementary to the formal education receigeqaate training in TT related

issues.

In line with other studies (Santoro and Bierly, @0@rvanitis and Woerter, 2009;

Laroche and Amara, 2011) the result of our resesinolws that ITT can be enhanced by
network connectedness. A detailed analysis of @r@ables that constitute the proxy
demonstrate that network dynamics, measure bydhseption of EEN partner being a
source of ideas and information for its client’s prbcess, is positively and significant
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related with improved ITT. In contrast, the coneelctess variable, measured by the
number of formal outputs between EEN partner aight] reflects a negative impact in

ITT, although is not significant. This differenca signs and significance can be
justified by the impact of more formal or inform@dntacts in technology transference.
The literature refers that informal contacts are mhost frequent form of transference
(Arvanitis and Woerter, 2009). Indeed, in termdavfality, the exchange of ideas and

information is a less formal and tacit process tiencreation of documentation.

We also find that ITT process is strongly influethdey the relation of trust built
between the EEN partner and its client. This resait in line with previous studies
(Gopalakrishnan and Santoro, 2004; Santoro andyB2006) that describe trust as the
glue that foster university and industry alliances.

It is interesting to note, that in the EEN partneample, trust and network
connectedness are significantly correlated (p<0Q.&8)such trust may be a path to
connectedness. This not implies that trust necgssaonduct to a network
connectedness, but being the last one measureuebyetrception of EEN partner as a
source of ideas and information for its client’s piiocess, an enlightenment for the
association can be found. A high level of trustwesin organizations, in our case
between EEN partners and clients, can enrich tiné&raction (Santoro and Bierly,
2006), being the client more willing to share thdeas and requirements (Santoro and
Bierly, 2006).

Our results also show that the capability of EENtrmx of successfully transfer

technology among their clients is influenced by ptsor experience in international

projects related with technology. This can be figgtinot only by the accumulation of

relevant knowledge regarding the appropriate atkanapproaches, but also by the
capability of more easily identify the collaboraipossibilities (Sherwood and Covin,
2008).

Regarding the control variables, size and sectar, research shows that both are
negatively correlated with ITT, this means that Eg&ttners with reduce teams and
working in less sectors of activity presents a brgpropensity to successfully transfer
technology. Considering the results of the varigldeganization size and proportion of

EEN staff dedicated to technology transfer (humegpital), the negative impact of both

' Technological profiles, expressions of interest partnership agreements.
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variables in ITT may be interpreted as a hint thatovercrowding in an organization
are more likely to hinder the international teclugyl transfer than to boost it.

Our results also shows that EEN partners specthlizespecific sectors of activities
tend to be associated with more successful tecgpdiansfer. Although studying the
competence specialization in other context (abseptapability), our result is
corroborated by the Santoro and Bierly’'s (2006 dgtun an attempt to clarify the
definition of absorptive capability, they refer thalthough the importance of R&D
intensity measure proposed by Cohen and Levindthgr authors (Lane and Lubatkin
and Mowery et al. in Santoro and Bierly, 2006) argbhat only the technological
competence of the firm in the specific area of ¢fan could affect the absorptive
capability. In their research results, Santoro Bretly (2006) found that not only the
technological capability measure by the R&D intgndiut also the technological
relatedness measure by the competence in the dré@nsference facilitates the
knowledge transfer. This can also explains thetpeseffect of training in absorptive
capability.

Summing up, most of the results of the presentarebemet our (and the existing
literature) expectations regarding the determinaht®ternational technology transfer
within a Triple Helix context. Network connectedsegsrust and prior experience are
critical for boost the international transfer otheology. Overall, we conclude that
training, international experience and network #re basis for a trilateral network

broker of international technology transfer in gl& Helix environment.

While our empirical operationalisation of the TapHelix framework provides strong
support for some ITT determinants that are backed solid theoretical background, it
nevertheless suffers from methodological limitasioSince the PA involve two EEN
partners and their respective clients, our focysshone side of the PA limits the scope
of our model. Collecting data from different intenients in the PA could have
enhanced the data’s and results’ richness. Alsdaties on determinants which props
the technological partnership agreements in a @rifglix scheme barred the study of
possible outcomes of the transference. Future efushould attempt to measures the
outcomes of technology transfer. Finally we muspleasize that this study has merely
provided a description of a very complex dynamidserefore, further qualitative and
quantitative research capturing the determinanténigfrnational technology transfer

within the Triple Helix is on demand.
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Appendix 1 - Enterprise Europe Network’s Sector groaips

(in www.enterprise-europe-network.ec.europa.eu.)

Agrofood

Automotive, Transport and Logistics
Biotech, Pharma and Cosmetics
Chemicals

Creative industries

Environment

Healthcare

ICT Industry and Services
Intelligent Energy

Maritime Industry and Services
Materials

Nano- and Microtechnologies
Services and Retall

Space and Aerospace
Sustainable Construction
Textile & Fashion

Tourism and Cultural Heritage
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Appendix 2 — Questionnaire implemented to EEN partars

1. GENERAL INFORMATION
Regarding your host organization, please providedhowing information:

Type of organization: Private Company, Public company, University, Basslindustry Association,
Governmental organization

Sector of activity:

e Agrofood e Maritime Industry and Services
e Automotive, Transport and Logistics *« Materials

e Biotech, Pharma and Cosmetics * Nano and Microtechnologies

* Chemicals » Services and Retail

» Creative industries * Space and Aerospace

* Environment » Sustainable Construction

* Healthcare * Textile & Fashion

* ICT Industry and Services *  Tourism and Cultural Heritage
* Intelligent Energy « Al

Number of employees (total):

Number of employees involved in ITT:

Distribution (%) by education level of employees imolved in ITT:
« Basic (< 6 years of schooling

e Secondary {-12 years of schoolig
e University ¢ 12 years of schoolig

Considering the last three years of activity, pleasprovide an approximate number of international
projects related with technology or technology trafer, in which your host organization was involved:

2. ENTERPRISE EUROPE NETWORK ACTIVITIES

Considering the last three years of activity, pleasindicate the % average of the EEN budget:
* Invested in training activities
e Invested in network promotion

Regarding the network promotion and dissemination btechnological profiles, please provide:
¢ Human resources allocated

e Hours by week allocated

Please estimate the overall number ofTO/ TR (Technological dérs and technological requests)
submitted, EOI's (Expression of Intergstechnological PA (Partnership agreemgnts

Please provide the importance of the services praléd by EEN for fostering international technology
partnerships among your clients(1= unimportant; 7 = very importangnd order them (writing 1 for the most important, 2

for the following and so on)
e Direct contacts
- Brokerage events
e Company Missions
e Fair
e First Class
« BBS Profiles
e Other:
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Please provide the importance of the following orgaizations for your activities in international

technology transfer support? Evaluate(1= unimportant; 7 = very importangnd order them (writing 1 for the most
important, 2 for the following and so on)

Frequency of the contacts between you and (weekly, monthly, yearly, other)

Other companies (clients, suppliers, ...)

Government (government departments, agencies, ...)
Universities and research centers

Business and industry associations

Technology brokers

Other:

* Technology brokers: intermediaries between tetdmosuppliers and offers that support companiesather organizations to transfer
technology. They act as a network coordinator betwadustry, university and government.

Which sectors of activity are you and your EEN teandedicated?(you can choose more than one option)

Agrofood e Maritime Industry and
Automotive, Transport and e Materials

Biotech, Pharma and Cosmetics ¢ Nano and Microtechnologies
Chemicals » Services and Retail

Creative industries * Space and Aerospace
Environment » Sustainable Construction
Healthcare * Textile & Fashion

ICT Industry and Services e Tourism and Cultural
Intelligent Energy « Al

3. TECHNOLOGICAL PARTNERSHIP AGREEMENTS

Concerning eachtechnological partnership agreement brokered by yo as Enterprise Europe Network,
please indicate your degree of agreement with thelfowing sentencesi = strongly disagree, 4 = neither agree nor
disagree, 7 = strongly agree)

Title of the Partnership agreement:

Client involved in the PA: Contact Person, Email

Other EEN partner involved

My client considered me trustworthy.

My client is perfectly aware and has confidencenjncompetences and abilities as well as my motives
and fairness in sharing these abilities.

She/he knows that | to look out for her/his int&ses

My performance was above my client’s expectations.

| was committed in the search of a technologicatres.

She/he was committed in the search of a technabgartner.

This client is confident in freely share ideas|ifegs, and goals with EEN.

Based on past experience, she/he can with compefelence rely on EEN.

We share a set of principles that we both find ptatae.

The EEN is an important source of ideas and inftiondor this client’s TT process.

The EEN had helped to develop new technologiesrésaft in new or improved products and services
for this client.

The EEN had played a major role in helping thismitransfer and/or acquire new technologies.
Access to the expertise of the EEN has strength#éteedient’s core area of business.

Access to the EEN network contacts has strengthéreedient’s core area of business.

Regarding this specific client, please provide theumber of: TO/ TR published, EOls generated, Other PA
(commercial or research)
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Appendix 3 — Questionnaire implemented to EEN cliets

1. GENERAL INFORMATION
Regarding your organization, please provide thiefohg information:

Type of organization: Private Company, Public company, University, Bassiindustry Association,
Governmental organization

Sector of activity:

Agrofood Maritime Industry and Services
Automotive, Transport and Logistics  Materials

Biotech, Pharma and Cosmetics Nano and Microtecigied
Chemicals Services and Retail

Creative industries Space and Aerospace
Environment Sustainable Construction
Healthcare Textile & Fashion

ICT Industry and Services Tourism and Cultural Heye
Intelligent Energy All

Number of employees (total):

Number of employees involved in ITT:

Distribution (%) by education level of employees imolved in ITT:
e Basic (< 6 years of schooling

e Secondary {-12 years of schooling
e University ¢ 12 years of schoolig

Considering the last three years of activity, pleasindicate the average % of the turnover:
* Invested in R&D activities

« Invested in training activities

Considering the last three years of activity, andelatively to international organizations (e.g., fims,
universities, business associations, government amgjzations), please provide an approximate numberfo
e Partnerships established

e Agreements for technology transfer

2. RELATIONSHIP WITH ENTERPRISE EUROPE NETWORK (EEN)

Please evaluate the following sentences accordingttwyour experience during the last three years wh

the EEN organization that provides technological ad innovation support to your company: (1 = strongly
disagree, 4 = neither agree nor disagree, 7 =gifragree)

e | can freely share ideas, feelings, and goals myrEEN.

« We share a set of principles that | find acceptable

+ Based on past experience, | cannot rely on my EENaomplete confidence.

« EEN is an important source of ideas and informaitomy TT process.

« EEN had helped to develop new technologies thaltresnew or improved products and services.
* EEN had played a major role in helping transfer/andcquire new technologies.

« Access to the expertise from the EEN has strengthemy organization’s core area of business.

* Access to the EEN network contacts has strengtheryegrganization’s core area of business
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3. RELATIONSHIP WITH INDUSTRY, UNIVERSITY AND GOVERMEN T

Please evaluate and rate the importance level oféicontacts with the following organizations for you
technology transfer activities(1= unimportant; 7 = very importar@nd rate (1= less important; 5= more important)
Considering issues related with technology transferhow frequent are the contacts between your
organization and the following organizations3AWeekly, monthly, yearly, other)

e Other companies (clients, suppliers, ...)

« Government (government departments, agencies, ...)
* Universities and research centers

« Business and industry associations

e Technology brokers*

*  Other:

* Technology brokers: intermediaries between te@dmosuppliers and offers that support companiesather organizations to transfer
technology. They act as a network coordinator betwadustry, university and government.

4. TECNOLOGICAL PARTNERSHIP AGREEMENTS

Concerning eachtechnological partnership agreement brokered by Eterprise Europe Network and
signed by you, please answer the following questisn

PARTNERSHIP AGREEMENT *“Title of the partnership agreemént

Evaluate the following statements regarding the EENonsultant involved in the partnership agreementt
= strongly disagree, 4 = neither agree nor disagreestrongly agree)

e She/he is trustworthy.

e | have faith in her/him to look out for my intergst

e Her/his performance was below my expectations.

e She/he has been committed in the search of a tixfical partner.

< | have confidence in her/him competence and adilitis well as its motives and fairness in sharing
these abilities

According with your role in the partnership, evaluae the following statementg1 = strongly disagree, 4 = neither
agree nor disagree, 7 = strongly agree)
Sending organization:
* We learn a great deal from the company involved.
* The technology held by my organization was assisildy the other partner and contributed to
development of products/services.

«  The technology held by my organization directlyutesd in new products and services offered to the

other partner customers.
Recipient organization:

« We learn a great deal from the company involved.

* The technology held by the other partner was atstied by us and contributed to development of
products/services.

* The technology held by the other partner direaluited in new products and services offered to our
customers.

Please indicate the frequency of contacts with tHeEN consultant involved in these partnership
agreements:(Weekly, monthly, yearly, other)
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