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Abstract:

Knowledge transfer is a crucial aspect for the mpanadigm of science-industry
cooperation. The new role of universities and tewance of external knowledge
to firm's competitiveness brought a huge attentionthis process both in

analytical and decision-making terms. Commonly, mfak mechanisms as
intellectual property rights licensing, researcimtcacts and spinning-off are the
focus of the policy interventions and studies W tole of informality is being

underlined by several recent research results. &tisle explores the crucial

factors that induce science and industry collalbamatin Andalusia, a catching-up
region in Spanish and European context. The st limited dependent and
count data regression analysis based in a surveledpn parallel to research
groups and firms. The estimated regressions ceeat@ror image between these
two institutional spheres stressing aspects tleatrare relevant in each reality to
stimulate the existence, number, diversity andrimdity of knowledge transfer.

The results give relevant insights for policiesstonulate knowledge transfer in
technology moderate intensive South European region
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1. Introduction

The debate about university-industry relations aslay very active. The relevance of
knowledge transfer is being underlined in the tagt decades by a stream of innovation-
related literature that stresses the crucial rofe sdentific knowledge to economic
development. The notions of Triple Helix (Etzkowaad Leydesdorff, 1997), a new mode of
knowledge production (Gibbons et al, 1994) or Imtan Systems (Lundvall,1992) have
compatible visions of the contemporary science avarére a interaction of several actors is
required. An evident linkage is between universijtirere understood as higher education
institutions and research units with activity iruedtion activities, that are seen as producers
of knowledge and the companies, that use knowleédgenplement new solutions, diffuse



innovations in the market and contribute to ecomorgrowth with added-value and
employment. The analyses (and also the policies)irarthis way how universities create
channels for transfer knowledge to companies. Nbgkss there are several different formal
and informal mechanisms it is evident that the ficacand the research of these phenomena
have a limited vision focusing the activities tdaectly connected with commercialization of
science, protection and licensing of intellectuadperty rights (IPR), the creation of new

advanced firms, usually known as spinning-off, #reldevelopment of research contracts.

This narrow approach to what is knowledge transterthe diversity of third-stream of
activities that include additional channels as mesi@n activities and informal contacts
(Molas-Gallart et al, 2002) created new tensionsthe university. Commercialization
activities have important impacts upon the mertorpanciples of science (Merton, 1942).
Even if the scientist never really followed complgt these ideas of communalism,
universalism, disinterestedness and organized iskaptthey were important benchmarks to
the scientific career. Today science faces diffetensions, the science is supposed to create
new knowledge, but also to transfer (probably isel more precise word) and often to try to
create by their own direct economic benefits fag timiversities. This situation pressured
universities for commercialization practices, cr®@{T TOs (technology transfer offices) and
establishing internal regulations for these ad#asit This movement began in the US in the

late seventies but was transformed to a globatltteday.

It is well-know by the companies that they requiehnical knowledge to market relevant
products. The existence of a level of absorptivpacday (Cohen and Levinthal, 1990)
facilitates the interconnections between both wsrldhe connection of medium-high
technology firms to scientific knowledge is morel@ss evident even if the big multinationals
carry out independently their applied researchregions were the economic base is not
knowledge intensive it is not so evident the need the possibility to create university-
industry linkages. In fact, even this industriatds, implicit in the common way to phrase
this topic, is contested because services are rtes having a central role for innovation
today but are even more complex to understandaltleetintangible character of the majority

of the innovations.

These worlds of science and business are separhtethe daily routine practice of
intermediate actors like TTOs is evident that conigm and research groups are different
collectives with different styles of thought (Pint®009a). In university-industry relations

studies is common to depart from one of the sidessing the company or using the research



group, often the analysis are at the researchel, lehosen as statistical units. It is then
frequent to see econometric explanations of theofadhat induce innovation activities in
firms, usually through limited dependent modelsinestes, and factors that impact in

knowledge transfer interactions, a common proxyaient numbers, through count models.

This article has the ambition to underline the nfastors that impact in several aspects of the
knowledge transfer process in the vision of comgsmind research groups. For this purpose
we will confront four dependent variables, the eise of knowledge transfer relations, the
number of knowledge transfer relations, the impuartaof informality in knowledge transfer,
and the diversity of transfer channels used. Usirlgrge survey to companies and research
groups in the Spanish region of Andalusia in 2Q08 possible to study in parallel a series of
common control variables and, of course, spec#itables for firms and science. The case of
Andalusia is particularly relevant, it is bigger population and territorial scale than the
smaller EU countries, from one of the poorest negiof Spain, Andalusia has today grown
considerably in economic terms and structuringlevest network of innovation actors. The
results facilitate a direct comparison of what e factors that impact more deeply in these

dimensions of knowledge transfer and originate irtgya policy implications.

2. Knowledge Transfer from Research and Company’s étspective

The attention to knowledge transfer is often cotewkdo the Bay-Dole Act in the US that

permitted to universities to exploit commerciallybticly-funded research. This act had a
crucial institutional impact by signaling to resgaractors the potential benefits of theses
activities (Berman, 2008). The Bayh-Dole creatdtedent models for university inventions

and inspired several policies that changed the ocemrtialization routines of scientists

(Aldridge and Audretsch, 2010). But its main consatce was the rise of protection of
intellectual property, in particular patents (Keprend Patton, 2009) with the ambition of

obtaining extraordinary revenues from this addaicsource. Van Zeebroeck et al (2009) paid
recently particular attention to the determinantstifie growing number of patents.

This dramatic rise in university patenting was nfeecompanied by a narrowing of the other
types of knowledge flows (Rosell and Agrawal, 200B)ursby et al (2009) showed that a
proportion of university researcher’s patents ao¢ IPR from the universities but from

companies that cooperate with them. The rising eftemt numbers and science

commercialization has impacts in research prodiigt@nd in several other scientific life



aspects (Czarnitzki et al, 2009; Buenstorf, 200®)oarallel the increase of patent numbers
was accompanied by a fall in its quality (Colyvasile 2002) and researchers begin patenting
for the sake of patenting (Pinto and Pereira, NBapwledge transfer need to be managed
by researchers that create specific approachesd bas¢he complementarities found in

different activities (Landry et al, 2010).

Several studies tried to understand the factorexjgain cooperation with companies in
research groups. The personal profile of the ssignexperience, scientific area, age,
reputation, gender, the institutional factors ltke incentives to cooperate, the existence of
TTOs, internal schemes, valorization of thesevdiEs by their peers, increase the
cooperation activities. Several studies using ecwioc applications have focused the
academic inventors and industry involvement (Boadm2009), academics as brokers
(Lissoni, 2010), the valuable university-industigkhges (Giuliani and Arza, 2009), the
reasons of why researchers spin-off (Krabel and Iliye2009), the success of scientists in
commercialization (Link and Scott, 2010), collad@ma practices of universities with
industry (Ponomariov and Boardman, 2009; Giulidrale2010).

Arundel and Geuna (2004) use firm specific variakded territorial specific variables to
understand the university-industry interactions.giBeal markets, the use of informal
channels and tacit knowledge are crucial. D'Este lammarino (2010) studied the distance
of collaborations, quality of the department, thgeistment and revenue in R&D, type of
centre, the scientific area and the age of thearebegroup as drivers for knowledge transfer
intensity. Audretsch and Aldridge (2010) analyzes ttype of researcher that engages
commercialization activities focusing the intenssfyresearch, the reputation of the scientists
and the location. D'Este and Patel (2007) focusaggpion of the varieties of U-1 interactions
underlying the role of informal mechanisms. @stardg2009) also underlines the relevance

of informal channels for network creation.

Focusing the company’s side, the firm growth isedeined by its capacity to innovate and to
absorb and apply new knowledge (Lee, 2010). Thanigdea in fashion since the often-cited
article of Cohen and Levinthal (1990) that introedd¢he relevance of the knowledge base in
a company to understand and benefit from techncédgidvancements that are done in its
external environment. The absorptive capacity te@c that is commonly studied through
knowledge production function estimation at firmrdé (O’Mahony and Vecchi, 2009). The

absorptive capacity is particularly relevant todstun less knowledge-intensive regions to



underline the aspects that may impact in the @eaif innovative dynamicsFor example,
the case of Spain was focused by several authagifiano et al, 2009; Gomez and Vargas,
2009; and Artés, 2009). But this framework is alseful to explain the processes in high-
tech sectors like biotech and pharmaceutical fifigabrizio, 2009) or the market competition
and the investment in R&D (Lee, 2009). Other engplriquestions like the relation of
absorptive capacity and distance to collaboratid& Jong and Freel, 2010) or the relevance
of SME networks (Kirkels and Duysters, 2010) or tleterminants of corporate and non-
corporate R&D performance (Wang, 2010; Moncada+Rat€astello et al, 2010) are being
tested with similar approaches. Innovation in firmgpacts strongly in macro-economic
growth (Evangelista et al, 2010). In fact, thereaiglobal nexus between innovation and
growth (Hasan et al, 2010).

It is relevant to underline a recent study of Breiret al (2010). It focuses a particular aspect
of this issue: the factors that diminish U-1 cobbaftion. These authors selected several
variables: absorptive capacity (percentage of §adlhuman resources), firm size (number of
workers), nature of the firm (belonging to a grarmot), inter-industry differences, doctoral
degree of the respondent and degree of trust tlaiexihe breadth of interactions (variety of
used channels), education-based interactions (deleith courses and classes) and contract-
based interactions (contracts of research or IPR).

These interactions between science and compareesoarplex and create different national
and regional profiles that impact in the efficiermiyknowledge transfer (Pinto and Pereira,
NDa), patenting (Fu and Yang, 2009), distance as@arch collaboration (Hoekman et al,
2010). An example is the diversity of typologiesreional innovation systems that emerge
in a European level analysis (Pinto, 2009; Buesd, €010).

3. Insights for the Knowledge Transfer Process
3.1. Presentation of the Study

The focus of this study is knowledge transfer. Tiesion is used in a broad sense to include
the common types of mechanisms (spinning-out, IP® rasearch contracts) but stressing

also the importance of other channels and infortali

! Research Policy 38(3) is an issue completely @it to “Innovation in Low and Medium Technology
Industries”.



In this study knowledge transfer activities incladechnological consulting, collaborative
research projects, contracted research, share fodstructures, exploitation of patents,
internships, exchange of staff, training, parttipn in the creation of technological centre,
spin-off creation, informal relations and a varabkhat included other channels not specified.
In the case of research groups these activitiesadded with science communication
activities. The goal is to understand the varialthed impact in the process of knowledge
transfer with the possibility to compare the relsea of several aspects to companies and
research groups and controlling by several dimessibat are often referred as being crucial

to engage this kind of activities.

Our analysis focuses the Spanish region of Andaldsis a large region in terms of territory
and in terms of population. Andalusia is the Spammsgion further south, considered the
gateway between Europe and Africa. The regionngelamore than seven million people,
eighteen percent of the population of Spain, amaoat ninety thousand square kilometers.
Andalusia autonomous community consists of eiglavipces: Huelva, Seville, Almeria,
Cadiz, Cordoba, Granada, Malaga and Jaén. Agrreuind tourism are very relevant in the
regional economy but other sectors such as chespieaitomotive sector complementary
industries, electronics, telecommunications andl fpcessing are also important. In recent
years, economic growth has been intense. Curréinélyregion has surpassed the 75% EU
average of GDPpc, which placed the region as "agevee" in the race for EU structural
funds,. From one of the poorest European UniororegiAndalusia was able to structure an
interesting network of innovation actors (PintcagtND). Despite its economic convergence
process it remains one disadvantaged regions oinSpad Europe regarding innovation

(Pinto, 2009), even if several excellence poles Sleville and Malaga do exist.

The study includes only cases from the provincemfthis particular region, its conclusions
are coherent with other analysis and have potettiagnlighten specially regions with a
similar scientific, technological and innovativeople. The study benefits from the research
project implemented by IESA-CSIC nameé@ondiciones de generacion y uso de la
investigacion cientifica en los sistemas de |+Dhe fieldwork and data collection was in
2008. The sample includes 737 companies and 7éanasgroups. The data was not suitable
for a direct regression analysis and it was necgdsaperform several transformations to
achieve adequate variable to include in such a wedelbgical approach. The variables

included in the study are explained and linked whih research objectives in tables 1 and 2.



Variable

KT

NUMKT

INF

DIVKT

IND

GROUP

AGE
EMP

EMPQ

EXP
RDDEP

FORM

INOVACT

PAT

KTEXP

PREVREL

KTO

KTEXT

KTVAL

STP

PROXUNIV

PROXHTMNE

CLUST

Description

Binary variable that assumes value 1 if company has engaged
in knowledge transfer activities and 0 if not.

Count variable with the total number of knowledge transfer
relations

A ratio variable between the number of informal relations
and total number of KT relations. Percentages were
transformed in integers to facilitate Count model estimation.

A count variable with the number of channels of knowledge
transfer used.

Dummy variable that assumes value 1 if company is from the
Industry sector and 0 if not

Dummy variable that assumes the value 1 if company
belongs to a Group of companies
Count variable with the age of the company in years

Count variable with the total number of employees in the
company

Ratio variable with the employees with Higher Education and
the total

Ratio variable of percentage of exports from total sales

Dummy variable that assumes value 1 if company has an
internal R&D department and 0 if not

Dummy variable that assumes value 1 if company has
invested in training activities for its employees

Dummy variable that assumes value 1 if company has
developed innovative activities and 0 if not

Dummy variable that assumes value 1 if company has at
least a registered national patent

Count variable that with the number of years since the first
contact with a research organization

Dummy variable that assumes the value 1 if the company
respondent supports that the existence of previous relation
is the crucial factor to engage KT activities between
companies and research groups

Score variable that is created with the sum of three dummy
variables, one that assumes 1 if the initiative for the KT
activities was from the KTO, other that assumes 1 if the KTO
helped during all the process and another one if the KTO was
considered the central intermediary to KT, multiplied by the
valuation of the effectiveness of the KTO (0 to 4)

Dummy variable that assumes value 1 if company
cooperates with research groups outside its region

Score variable with the valorization of the respondent of the
importance of KT to the competitiveness of the company (0-
4)

Dummy variable that assumes the value 1 if it locates is a
Science & Technology Park

Dummy variable that assumes the value 1 if the company is
geographically close to a university

Dummy variable that assumes the value 1 if the company is
close to high-tech multinational companies

Dummy variable that assumes value 1 if company is
integrated in a territorial cluster and 0 if not

Research objectives

Understand what conditions the decision of engaging
or not in knowledge transfer with universities

Understand the crucial variables to increase number
of knowledge transfer with universities

Discuss the importance of informal relationships in
total KT relations and the contrast with other
dependent variables.

Study the diversity of utilization of KT mechanisms.

Verify the idea that industrial companies are focused
in a process approach and innovate and try to connect
with universities more often

Verify the possibility of groups engaging more in KT
activities

Study the impact of age of company in KT

Study the impact of company size in KT activities

Create a measure of absorptive capacity in the firm
and verify the impact of qualified human resources
Verify the relevance of export intensity to engage KT

Create another measure of absorptive capacity in the
firm and verify the impact of existence of internal R&D
department

Create another measure of absorptive capacity in the
firm and verify the impact of existence of technical
qualification of employees

Verify the impact of investing in the acquisition of
external R&D, machinery and equipment, external
knowledge, introduction of innovations, biotechnology
activities, or industrial design in KT

Understand the relation of IPR protection in
companies and KT activities

Verify the impact of experience in KT activities to
further instigate more KT

Understand the relevance of trust and mutual
knowledge for KT activities

Understand the importance of KTOs to KT in the
perspective of company’s side

Verify the importance to overall KT activities if the
company has relations with external research groups
Understand the connections between the valorization
of KT and the actual enrolment of the companies in
these activities

Verify if companies in this kind of complex are more
willing to engage KT

Understand the importance of physical distance to KT

Verify the relevance of physical proximity to
multinationals to engage KT activities with research
groups

Understand if the participation in a cluster, defined as
the cumulative availability of qualified personnel, R&D
services and competencies, proximity to other related
companies and high industrial activity, increases the
KT activities

Table 1: Variables used in Companies Analysis

Source: Personal elaboration




Variable

KT

NUMKT

INF

DIVKT

NATLIFE

EXPTECH

SOCHUM

AGE
MEMB

MEMQ

DIR

LIBER

IDTOTAL

IDPRIV

FOCUSKT

KTEXP

PREVREL

KTO

KTEXT

KTLARGECOMP

KTVAL

Description

Binary variable that assumes value 1 if research group has
engaged in knowledge transfer activities and 0 if not.

Count variable with the total number of knowledge
transfer relations

A ratio variable between the number of informal relations
and total number of KT relations. Percentages were
transformed in integers to facilitate Count model
estimation.

A count variable with the number of channels of
knowledge transfer used.

Dummy variable that assumes value 1 if research group
focus Natural Sciences and Life Sciences

Dummy variable that assumes value 1 if research group
focus Exact and Experimental Sciences and Technologies

Dummy variable that assumes value 1 if research group
focus Humanities and Social Sciences

Count variable with the age of the research group in years

Count variable with the total number of researchers in the
group

Ratio variable with the researchers currently holding a PhD
from the total

Dummy variable that assumes value 1 if strategic decisions
are completely centralized in a Director

Dummy variable that assumes value 1 if decision-making
process is based in the individual decision of each
researcher

Count variable of total R&D expenditure in thousands
Euros

Ratio variable between the budget from R&D coming from
private sources from total expenditure

Score variable that is the product of the sum of two
dummies, first main activity focused on knowledge
transfer or diffusion of science, second the orientation of
research activities towards companies with a self-
assessment of ability to transfer knowledge (1-5)

Count variable that with the number of years since the
first contact with a company

Dummy variable that assumes the value 1 if the research
group respondent supports that the existence of previous
relation is the crucial factor to engage KT activities
between companies and research groups

Score variable that is created with the sum of three
dummy variables, one that assumes 1 if the initiative for
the KT activities was from the KTO, other that assumes 1 if
the KTO helped during all the process and another one if
the KTO was considered the central intermediary to KT,
multiplied by the valuation of the effectiveness of the KTO
(0to 4)

Dummy variable that assumes value 1 if research group
cooperates with companies outside its region

Ratio variable that ensures the percentage of KT activities
with large firms from total number

Score variable with the valorization of the respondent of
the importance of KT to the competitiveness of the
research group (0-4)

Research objectives

Understand what conditions the decision of
engaging or not in knowledge transfer with
companies

Understand the crucial variables to increase
number of knowledge transfer with companies
Discuss the importance of informal relationships in
total KT relations and the contrast with other
dependent variables.

Study the diversity of utilization of KT mechanisms.

Verify the propensity to KT in this scientific
domains

Verify the propensity to KT in this scientific domain

Verify the propensity to KT in this scientific domain

Study the impact of age of research group in KT

Study the impact of group’s size in KT activities

Verify the qualification, specialization and life cycle
of the group researchers as inducer of KT activities
Understand the impact of assertive leadership in KT
activities

Verify the impact of research freedom to engage
KT

Understand the effect of budget size for R&D in
engaging KT activities

Verify the importance of R&D funded by private
funds to engage KT activities

Verify the importance knowledge transfer activities
as main objective of research group activities for
actual KT

Verify the impact of experience in KT activities to
further instigate more KT

Understand the relevance of trust and mutual
knowledge for KT activities

Understand the importance of KTOs to KT in the
perspective of research group’s side

Verify the importance to overall KT activities if the
research group has relations with external
companies

Understand the impact of collaborating in KT with
large companies to KT activities

Understand the connections between the
valorization of KT and the actual enrolment of
research groups in these activities

Table 2: Variables used in Research Groups Analysis

Source: Personal elaboration




In table 3, the descriptive statistics (mean, stathaleviation, minimum and maximum) are

presented for all the variables concerning companie

Variable Mean Standard Mininum Maximum
deviation

kt .4029851 .4908309 0 1
numkt 6.949796 17.62329 0 187
inf .0833514 .2084454 0 1
divkt 1.290366 2.030.963 0 10
ind .265943 14421341 0 1
group .2279512 4197958 0 1
age 17.7862 21.33341 0 338
emp 55.9212 238.468 1 3580
empq .3544369 .384179 0 2.89
exp 7.050204 17.86655 0 100
rddep .2510176 4338931 0 1
form .7991859 4008814 0 1
inovact 3.370421 1.888133 0 7
pat .2075984 405863 0

ktexp 8.132972 4.549691 1 48
prevrel .1940299 .3957205 0 1
kto .7449118 1.822282 0 9
ktext .0841248 2777634 0 1
ktval 1.427408 1.702925 0 4
stp .082768 .2757183 0 1
proxuniv 7191316 4497285 0 1
proxhtmne .358209 4797996 0 1
clust .0909091 .287675 0 1

Table 3: Descriptive Statistics Variables used in CompaAieslysis
Source: Personal elaboration

In table 4, the descriptive statistics (mean, stathdleviation, minimum and maximum) are

presented for all the variables concerning resegircps.



Variable

kt
numkt
inf
divkt
natlife
exptech
sochum
age
memb
memq
dir

liber
idtotal
idpriv
focuskt
ktexp
prevrel
kto
ktext
ktlargecomp

ktval

Mean

.551634
12.50327
.1137909
2.504575
.3647059
.2130719
4222222
14.14784
12.44052
.6754248
1137255
.0588235
40642.98
1102222
.5490196

1.16732

324183
.9699346
.2810458
.2078562
1.878431

Standard
deviation
14976522

38.19126
.2163748
2.882797
14816625
4097459
14942367
7.037167
8.620758
.2091963
.3176853
.2354481
50373.31
.2117351
1.490551
4.93632
1468375
1.891808
4498039
3661271
1.739476

Mininum

N O O O O o o o o

» O o o o o =~

o o o o o

Maximum

882

11

61
88
1
1
1
1030000
1
10
37
1
12
1
1
4

Table 4: Descriptive Statistics Variables used in Rese@aups Analysis

Source: Personal elaboration

The interest in studying these four dependent bbesais because, although they are

connected, they are not illustrative of the exas#lgne process. An example is the figure 1.
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Figure 1: Relation of Number of Knowledge transfer activiteesd Diversity of channels
Source: Personal elaboration based in data of I2889a) and IESA (2009b)

The illustration underlines the relation betweer tmumber of knowledge transfer and

activities and the diversity of channels used. €Thaelation analysis evidences a positive
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association between the variables but the graphitalysis suggests that there is a common
positive movement until a certain degree of speaatbn. After this point the utilization of
more diversity of channels does not seem to impasttively in the number of knowledge
transfer activities engaged. The inclusion of thdear dependent variables tries to

comprehend specific aspects of knowledge transfer.

Commonly ordinary least squares estimator is tis¢ logear unbiased estimator. But with the
characteristics of the dependent variables theieffcy of the estimates of this estimator is

poor compared with alternative methods.

In the case of variable KT, a limited dependentalde that assumes the values 1 or O it was
used PROBIT estimation. In the case of NUMKT, INHlDIVKT, dependent variables that
are count of scores non negative integers from m®mmany, a count model approach was
used. The problem of over-dispersion required thaparison of a Poisson model with a
Negative binomial (Cameron and Trivedi, 1998). Niga binomial representation was
always superior to a Poisson model for the availalala. Because of the high number of
zeros in the observations the zero-inflated mods also compared with a Negative binomial
using the Vuong test available in Sfatt general the Negative binomial was the estimato
that better suited the data. Negative binomialnestior is widely used in count models in
innovation studies since at least since the intiaéstudy using patent data of Hausman et al
(1984). In the case of INF, as this variable was$ aotrue count data variable but a
transformation, a TOBIT specification was also perfed as a confirmatory method.
Nevertheless the OLS estimates were also preseetalise are good indicators to check the
overall robustness of the results by supporting dhalysis of the correct signal of the

coefficient.

The estimated modélsvere analyzed in terms of its general capacitgxlain the processes,
the significance of the coefficients, characterstof the residuals and autocorrelation. It is
difficult to overcome the endogeneity limitationg, common problem in this type of
estimation, where the variables are simultaneotslyses and consequences of the dependent

variables in circular causation processes.

2 Vuong (1989) developed non-nested model testsvikae adapted by Greene (1994) in a test that Bas b
implemented in this software. The z-value not digant, the Vuong test shows that the zero-inflatedative
binomial is not a better fit than the standard tiegaebinomial. This statistic has a standard nordisiribution
with large positive values favoring the zero-indldtmodel and with large negative values favorirgribnzero-
inflated version (negative binomial in this casénlues close to zero in absolute value favor neithedel
(Long, 1997).

® The complete estimation results can be found mtoRét al (ND). The econometric package used wataSt
10.0.

11



3.2. Econometric Evidence

The results are synthesized in the following tablé® table 5 (KT), table 6 (NUMKT), table
7 (INF) and table 8 (DIVKT) regard the comparisointhe independent variables that are
common both to companies and research groupstédicij a direct comparison of the aspects
that impact with more intensity in knowledge trarsflynamics and in this way should be
targeted with specific and oriented policies. Tebfecus control variables that are specific to
companies and table 10 to research groups. Thepnetation of the tables is to be done as
follows [- non significant negative coefficient; significant negative coefficient at 0,1; ---
significant negative coefficient at 0,05; ---- siggant negative coefficient at 0,01; + non
significant positive coefficient; ++ significant gitive coefficient at 0,1; +++ significant

positive coefficient at 0,05; ++++ significant pipg coefficient at 0,01].

KT
Companies Research groups
OLS  Probit oLs Probit
AGE + + +++ +++
EMP/MEMB - - + +
EMPQ/MEMBQ,  ++++  ++++
KTEXP

PREVREL ++++ ++++ +4+++ +
KTO + + ++++ +H++
KTEXT +H++ ND 4+ 4+
KTVAL A ++++ ++++

Table 5: Comparison of Importance of Companies and Resdarctps Analysis Common
Variables to Engaging or not in Knowledge transietivities

Source: Personal elaboration

In general, the analysis supports other resulteadon the literature but in this case some
contrasts can be found. Age is a significant vaeiab research groups engage KT activities
(table 5) but not to firms. The quality of the eoydes and the previous experience are
crucial dimensions for the company’'s side. The rofethe KTO is substantially more
important to research groups than to firms engageTKe knowledge transfer with external
organizations to the region and the valorizatiortho$ activities are important inducers of

engaging or not KT for both groups.
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NUMKT
Companies Research Groups
OLS  Nbin  ZINbin  OLS  Nbin  ZINbin
AGE + + + - +H++ ++++
EMP/MEMB - - - + ++ ++
EMPQ/MEMBQ + +HH+ bt

KTEXP +H+ ++++ ++++
PREVREL + ++++ ++++ + ++++ +4+++
KTO + 4 ++++ + ++++ ++++
KTEXT +++ + + + ++ +++
KTVAL e ++++ +HH+ ++++

Table 6: Comparison of Importance of Companies and Resdarctps Analysis Common
Variables to Number of Knowledge transfer actiatie

Source: Personal elaboration

Regarding the number of knowledge transfer collatbons (table 6) they follow in general
the same behavior of engaging or not in knowledgesfer. For the total number, the
dimension of the research group becomes more rdleaowledge transfer experience is a
significant variable for companies. Valorization kfiowledge transfer is crucial for the

number of occurrences.

INF
Companies Research Groups
OLS  Nbin  ZINbin Tobit OLS Nbin ZINbin Tobit
AGE - - - - - 4+ +
EMP/MEMB - - ++ - -
EMPQ/MEMBQ  ++++ + - 4+ - + +
KTEXP
PREVREL + ++++ - + e + +++
KTO - - - - - ++++
KTEXT + ++++ - +
KTVAL +H+H+ + +H+H+ A - +4+++

Table 7: Comparison of Importance of Companies and Resdarahps Analysis Common
Variables to Importance of Informality in Knowledtgansfer activities

Source: Personal elaboration

The variable INF (table 7) was very difficult to de and it is the only estimation where
substantial differences appear with the differestingators. Very significant for both

companies and research groups to the weight ofnvdlity in the total of KT relations was
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the fact that existing previous relations. Knowledgansfer valorization seems to be an
inducer for the increased importance of informalityhe total of relations.

DIVKT
Companies Research Groups
oLS Nbin  ZINbin oLs Nbin  ZINbin
AGE + + +
EMP/MEMB - - - +HH+ b
EMPQ/MEMBQ  ++++  ++++  ++++

KTEXP + + + ++++ +++ +4+++
PREVREL e +H++ + ++++ ++++
KTO +H+H+ ++++ +H++ +4+++
KTEXT e +H++ +HH+ ++++
KTVAL +H+H+ ++++ +H++ +4+++

Table 8: Comparison of Importance of Companies and Resdarahps Analysis Common
Variables to Diversity of Knowledge transfer chalsnesed

Source: Personal elaboration

Previous relations, the knowledge transfer offio@partance, the existence of relevant
external collaborations and the valorization ofstree activities are crucial aspects for the
diversity of KT channels used (table 8). The nuralmdrmembers in research groups and the

quality of the members in companies also have ipesimpacts in the variety of channels

used.
Companies KT NUMKT INF DIVKT
OoLS Probit OoLS Nbin ZINbin OoLS Nbin ZINbin  Tobit OoLS Nbin ZINbin
ind + - - - - + - + + - + +
group + - - + + + - + + -- - +
exp + + +++ +++ +H++ + + - + ++ +++ +++
rddep + + + ++ ++ - + - - +++ + +
Form - - 4+ + + - - -- - + + +
inovact + + + +H++ +H++ - + - - ++ +H++ +H++
pat - - - - - + + - + + + +
stp + +++ + +++ +++ + + - + +H++ + +
proxuniv + + - + + + - + + - + +
proxhtmne - - - - - - + - - +
clust + + + + + + - - + + + +

Table 9: Importance of Specific Company Variables
Source: Personal elaboration
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Specifically for companies (table 9), the localiaatin a Science & Technology park is
statistically significant for engaging knowledgartsfer activities. The export intensity, the
investment in innovative activities and the locatfian in S&T parks are significant for the
number of KT relations. The only specific variabihat seems to have a statistical significant
coefficient in informality of the relations is thevestment in training of the employees that
have a negative impact in the degree of informaliybroader utilization of the diversity of

KT channels is positively related with export capaand innovative activities in firms.

Research groups KT NUMKT INF DIVKT
oLs Probit oLs Nbin ZINbin  OLS Nbin  ZINbin  Tobit OLS Nbin  ZINbin
natlife +H++ + + + + ++ + - - F+ ++ ++
exptech + ND + ND ND +++ ND ND ND ++++ ND ND
sochum ND - ND + + ND - + — ND
dir + + -—- - - + ++ + +
liber 4+ +HH+ + 4 4 + 4+ - + + ++ +
idtotal - - - + + - - - - +
idpriv - - e 4 - + - - 4+ + ++
focuskt + + + + + -- -- - - + + +
ktlargecomp + + - - - + ++ — +

Table 10: Importance of Specific Research Group Variables
Source: Personal elaboration

In research groups (table 10) the engagement in#ivities seems to be related with the
liberty of the decision making. Like Heinze et @bQ9) underlined, complementarities of
competencies and leadership in research are kngetednsfer determinants to pay attention
to. In this case, there is statistical evidencehef liberty to be important not only to the
engagement in knowledge transfer, but also to asg¢he number of relations and the degree
of informality in these relations. There is somadewce that groups from natural and life
sciences have more propensity to knowledge tratisétrother scientific areas. The number
of KT and diversity of channels are influenced puesly by the proportion of the R&D

budget coming from private sources.

5. Conclusions and Policy Implications

Knowledge transfer is a crucial domain for curremtiversity-industry interactions. A
diversity of mechanisms and activities that try sitimulate the acquisition of advanced
capabilities is having attention from research aachpany’s side. In this article, the visions
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of research groups and companies were compareddnegathe factors that induce the
existence of knowledge transfer, the number, infditjnand diversity of these relations.

The estimated models confirm that are significaifiecbnces between the variables that
impact in knowledge transfer in the perspectiva @bompany and a research group. The age
of the company is not relevant to engage or nokrniawledge transfer but is crucial for
research groups, being an indicator of its matufiitye dimension of the company or research
group is not significant, having only impact foretlliversity of channels that a specific
research group uses. Qualification of employeesiigal to knowledge transfer occurrences
but it can be counterproductive in the case ofaeteunits’ over-qualification. Other factors
like the valorization of knowledge transfer aciest are important for both sides. Informality

is stimulated specially for the existence of pregioelations.

To companies, the export intensity, the innovatotivities and the location in a Science and
Technology park contribute positively for knowled¢ransfer engagement. For research
groups, the fact that the R&D investment providesmf private sources is a catalyst for
further relations with industry. It was found evwide of the positive impact that autonomy of
decision in individual researchers with the groumréases interest and relations for

knowledge transfer.

Departing from the case of the Spanish region oflaédumsia, these results cannot be fully
generalized to all contexts because knowledgefaissa process that is highly dependent on
capabilities available for companies and researchps but also on institutional architectures
and territorial resources. But we can accept withfidence that the general conclusions are
appropriate for the majority of cases of regionshwsimilar socio-economic profiles. To

conclude, it is important to underline that thee@epment of specific instruments to stimulate
these activities from each side are required. @urmpelicy instruments address knowledge
transfer as a homogeneous subject when in fa@gpeach and the determinants of relations

depend if one is analyzing in the perspective obrapany or a research group.
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