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A B S T R A C T

In the current dynamic and virtuous flow of knowledge economy, firms are concern about whether to manage
innovation centrally or through decentralized business units. Two needs emerge 1. Guaranteeing organizational
efficiency and 2. Exploiting effectively market opportunity. This usually implies the integration of knowledge in
technology transfer which can be accrued via the knowledge sharing between parties. However, by looking into
the technological and social change literature, previous studies were mainly focused on macro-foundation of
technology transfer and organizational innovative capabilities with less consideration to the role of psycholo-
gical precursors of collaborations. Due to this gap, we intended to build a consistent conceptual basis for col-
laborations and technology transfer practices at the micro level. Therefore, drawing on the theory of planned
behaviour (TPB) we propose a micro-foundation model for collaborative innovation and technology transfer.

To test our theoretical arguments, we use data collected from the Community Innovation Survey (CIS) da-
taset. Hypotheses are tested through both Anova and linear regression analyses. Findings show positive and
linear relationships either between our perceived control factors and the intention between technology transfer
and intentions.

1. Introduction

Innovation is widely recognized as the main strategic driver of
economic growth and development. For such role, the interest of
scholars and policy makers for the theme was increasing thus far be-
yond saying. Nonetheless, the dynamics of innovation systems are still a
relevant conundrum, which is way far to be addressed. As a matter of
fact, the complex interplay between knowledge flows and the techno-
logical paradigm in use is making innovations more difficult to be
achieved and more expensive as well. In a nutshell, firms are having
hard time when it comes to develop and introduce new products and
processes only by themselves. The alternative is to search externally for
partners who are willing to put their knowledge as the main stake on
the table. Unavoidably, the consequence is that innovation process
became an interplay of various parties who combine their knowledge

and reduce problems into simple design requirements (Patel and Pavitt,
1997; Scuotto et al., 2017a, 2017b). As Chesbrough (2003) has wisely
foreseen already in the early 2000s, this gradually led firms to an open
innovation system, which means opening the borders of internal R&D
systems toward external sources of knowledge through various kinds of
partnership, licensing contracts, alliances and other technology agree-
ments (Hagedoorn and Duysters, 2002; Drayton and Budinich, 2010;
Del Giudice and Maggioni, 2014; Carayannis et al., 2018). Generally
speaking, a firm's ability to exploit technological opportunities emer-
ging from the environment depends on two main factors: the firm's
knowledge-base and its learning process (Cohen & Levinthal, 1989;
1990; Scuotto et al., 2017a; Scuotto et al., 2017b; Carayannis et al.,
2017). In this sense, an effective knowledge sharing strategy might
positively impact innovative performance (Hansen et al., 1999;
Sáenz et al., 2009; Della Peruta et al., 2014; Solima et al., 2016; Soto-
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Acosta et al., 2018). Knowledge reveals itself along with technology
transfer, this way directly affecting innovation performances, the ap-
plication of technologies and the techniques developed in other orga-
nizations (Melkers et al., 1993; Nonaka, 1994; Phillips, 2002;
Del Giudice et al., 2018a). The integration of knowledge in technology
transfer can be accrued via the knowledge sharing between parties,
where knowledge sharing occurs as the “activity of transferring or
disseminating knowledge from one person, group or organization to
another” (Lee, 2004, p. 324), and technology can assume the form of a
device – such as tooling, equipment and blue prints – as well as of in-
formation – methods and procedures (Teece, 1977). In this sense, sev-
eral authors describe the technology transfer as a communication pro-
cess based on knowledge sharing and a mutual exchange (Dahl and
Pedersen, 2004; Dahl and Pedersen, 2005). When designing the process
of knowledge sharing a firm ought to consider those constraints
emerging from the characteristics of the knowledge itself. In fact,
knowledge is deemed to occur into two different forms, tacit or explicit,
distinguishing by whether it is possible or not to code the knowledge
and to what extent.

The tacit dimension of knowledge refers to the interlace between
cognitive and technical elements of a person such as experience, opi-
nions, and know-how, which are hard to be isolated and captured in a
monistic and codified representation. By contrast, the explicit dimen-
sion of knowledge, it is codifiable, and suitable to be articulated and
communicated in a symbolic form and/or a natural language (Nonaka
and Takeuchi, 1995; Della Peruta et al., 2014).

These two species of knowledge are the fundament for any in-
novation process (Solima et al., 2016).

Surprisingly, the hard part of any knowledge transfer is not just
limited to the sharing of tacit elements. Even explicit knowledge might
cause trouble to individuals, mainly related to the lack of familiarity
with codifying methods (Marcotte and Niosi, 2000).

Nowadays, innovation evokes an open process which combines
these two forms in a virtuous flow. Yet, an open innovation approach
connects the process of knowledge exploitation and exploration
alongside with technology exploration and exploitation.

This model is based on a dynamic approach in which firms imple-
ment both “inside-out” and “outside-in” activities described as inbound
and outbound open innovation strategies (Huizingh, 2011; Scuotto
et al, 2017b). As the main result, firms are increasingly engaging in
global partnerships as a means for recovering external and unique
technological inputs (Gatignon et al., 2002; Hauser et al, 2006;
Knudsen, 2007; Enkel, 2010; Del Giudice et al., 2018b).

Despite a wide interest in collaborative approaches to innovation
from academics and practitioners, many open innovation partnerships
fail. For instance, a reluctance to change their mind-set and so move
from a closed to an open innovation model is one of the reasons
(Hossain et al. 2016). Therefore, this has resulted in discovering the
behavioural foundations of open innovation partnerships which is still
not so much studied. Chatenier et al. (2010) emphasize the crucial role
of people in the process of knowledge creation. Indeed,
Gomes et al. (2003) point out that the integration of behaviours and
attitudes on the micro level has an important influence on innovation
processes.

Furthermore, a decisive issue for firms is whether to manage in-
novation centrally or through decentralized business units. Two dif-
ferent needs influence this organizational decision: a) the ability to
guarantee organizational efficiency, by reducing costs and activating
economies of scale, as happens with the creation of specialized research
laboratories or the recruitment of expert professionals
(Carayannis et al., 2018); b) the ability to guarantee the effectiveness
and the best exploitation of market opportunities. This usually implies
the decentralization of the company units involved in innovation and a
lean set-up of the central organization. The main advantage of decen-
tralization, for example, is the proximity to the market and to custo-
mers. This allows the decentralized units to better identify and

anticipate opportunities in emerging markets and exploit them deeply.
The effectiveness of this approach depends on the willingness and
ability of the decentralized business units to share the results with the
rest of the company.

By looking into the technological and social change literature, we
noted that previous studies were mainly focused on macrofoundation of
technology transfer. (Botchie et al. 2018) analysed appropriateness and
mechanism of hard and soft technology transfer in fostering economic
growth and human capability development in many emerging and de-
veloping economies. (Gkypali et al., 2018) explored the relationship
between absorptive capacity, export activities, R&D collaboration and
performance. More specifically, those authors analysed to what extent
internal knowledge creation capacity and R&D collaboration affect in-
novation and exports. The main finding of the study indicates that
absorptive capacity could improve R&D collaborations, innovation and
performance. Coherently, (Bresciani et al., 2018) highlighted that
building alliances could foster new technologies exploration.

Previous technological and social change literature was mainly fo-
cused on organizational innovative capabilities and organizational
antecedents of exploration and exploitation activities, with less con-
sideration to the role of psychological precursors of collaborations
(Sarala et al., 2016). To date, the understanding of how these cap-
abilities are created and operate loom as rather poor (Kraatz & Zajac,
2001; Barreto, 2010; Paruchuri and Eisenman, 2012).

For example, few studies analyse the cognitive perspective on in-
ternational partnerships and its technology transfer effectiveness
(Anderson and Tushman, 2004).

By contrast, the study of microfoundations of innovation cap-
abilities might help to clearly identify organizational processes and
competencies which support the development of innovation capabilities
(Dosi et al., 1988; Eisenhardt & Martin, 2000; Felin et al., 2012).

According to Schneckenberg et al. (2015), innovative capabilities
result from specific interactions and interdependencies between mi-
crofoundations. Corporate knowledge sharing and organizational
learning processes encourage micro foundational sources of innovative
capabilities and empower the firm to sustain the corporate advantage.

To the best of our knowledge, studies examining the exploration and
exploitation activity at a micro level are also exiguous. Many authors
suggest that scholars should pay attention to the individual and team
levels of analysis (Gupta et al., 2006; Lavie et al. 2010). Following such
lead, the first intended contribution of this research is to build a con-
sistent conceptual basis for collaboration and technology transfer
practices at micro level. This highlights the importance of incorporating
the perspectives and motivation of firms’ decision makers –owner
\managers- in a technology transfer process.

Since the main objective of the present study is to analyse ante-
cedents of managers’ intentions to collaborate and transfer technology,
we draw on the theory of planned behaviour (TPB) (Ajzen, 1991) as a
framework to understand social and psychological determinants of in-
dividual behaviour. According to TPB an individual's behavioural in-
tention is based on the positive or negative evaluation of behaviour
(attitudes), determining the intention to engage or not engage in a
behaviour and the perception of the ability to perform a given beha-
viour (Ajzen, 1991, Armitage and Conner, 2001). The TPB was chosen
in this study because it provides an important behavioural perspective
of technology transfer. As (Ryan 1982) stated, behavioural intention is
a function of the interdependencies of attitudinal and normative vari-
ables. According to this perspective, intentions are intended as a useful
substitute for explaining behaviour in model applications.

We propose a microfoundation model for collaborative innovation
and technology transfer. We focus on the perceived behavioural con-
trol. In brief, the perceived behavioural control is presence of some
factors that may facilitate or impede performance of the behaviour. As
for that, we consider existing collaboration, governance and market
factor and intellectual property and licensing-in as factor influencing
the perceived behavioural control. We assume that such factors affect
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the intention, which is, in our case how firm's goals are perceived and
how the value of each collaboration if perceived. Thus, we study how
this predict the behaviour, which is, in our case, the implementation of
a technology transfer.

To test our theoretical arguments, we use data collected from the
Community Innovation Survey (CIS) dataset. Hypotheses are tested
through both Anova and linear regression analyses. Findings support
our hypotheses at the level of high statistic relevance. As a matter of
fact, results show positive and linear relationships either between our
perceived control factors and the intention or between technology
transfer and intentions.

Unprecedently, our study, extends and novels literature by drawing
on the theory of planned behaviour as a mean for revealing the mi-
crofoundations of knowledge sharing and technology transfer in stra-
tegic innovation partnerships.

For the remainder, the narrative of the paper unties onto five sec-
tions: section offers a theoretical background along with the develop-
ment of current study's hypotheses on technology transfer.Section 2
presents the theoretical model. In this line, the empirical research is
built in Section 3.The results are then discussed on the theoretical lens
in Section 4 along with research limitations and recommendations for
future research.

2. Theoretical background and hypotheses development

2.1. The effectiveness of international technology transfer

Technology is described as one of the most important strategic
factors in global competitive environment (Pironti et al., 2018). This is
why the relationship between internationalization and technology
transfer is assuming an increasing role in the debate about innovation
management (Dezi et al., 2018).

International technology transfer (ITT) has been largely studied
over the past twenty-five years. Given the inherent complexity of the
subject, findings, conclusions and contentions of what we know about
ITT are fragmented along various specialties.

According to the pivotal study of, ITT has a horizontal and a vertical
component, each with its own constituent elements. On the horizontal
dimension, the three base elements in ITT are a home country, a host
country, and a transaction. The vertical aspect acknowledges that
within the home and host countries, analyses and issues arise that are
specific to the nation state, an industry or a firm.

To explain the firms’ choice to transfer technology at international
level, several researchers have tried to identify the factors influencing
an MNC's transfer of its R&D capability. (Hirschey and Caves 1981)
reported that the proportion of U.S. MNCs’ global R&D outlays that are
spent overseas depends positively on the extent to which the MNCs’
foreign markets are served by their subsidiaries’ local production, the
need to adapt the product to local market conditions, and the im-
portance of basic research.

Several studies suggested that acquisition of technology does not
automatically lead to the acquisition of technological capabilities
(Hagedoorn and Duysters, 2002; Felin et al., 2012).

This means that substantial managerial effort is essential to the
acquisition of technological capability (Katz, 1985).

In evaluating the acquisition of a technology, the task of a manager
is to find the technology that combines factors of production, usually
capital, labour and other factors, to yield maximum revenue and
minimal production costs (Pironti et al., 2018). However, according to
(Stewart 1977), the managerial choices are influenced by a mix of
factors, some of which override the relative factor of cost consideration.
As also highlights that managers have engineering objectives and
managerial objectives along with profit maximization.

The managerial and theoretical implications of these studies have
generated a long tradition of macro perspectives of technology transfer
(Bozeman, 2000; Rasmussen and Rice, 2011; Phillips, 2002;

Siegel et al., 2007). These studies have their roots in different dis-
ciplines such as economics, management, innovation, public policy,
strategic management and entrepreneurship. At the macro level this has
generated constantly changing perspectives, for example the mechan-
isms (formal and informal), the measures, the methods, the evaluation
and the effectiveness of the technology transfer (Gilsing et al., 2011;
Lee and Win, 2004).

2.1.1. Technologies transfer and collaboration strategies
To implement an efficient technology transfer process, firms should

collaborate with a large number of actors from outside their organiza-
tion (Phillips, 2002). Profit-maximization drives firms to cooperate
with other organizations whenever it could provide positive economic
benefit. A direct economic benefit could be observed, for example, from
the reduction of cost of cheaper knowledge acquisition from outside or
the reduction on commercialization or time-to-market for new products
and processes. At the same time, firms need also to effectively manage
the expected returns from exploitation of their innovative ideas
(Pironti et al., 2018; Papa et al., 2018). This gives life to the so-called
“opening paradox”: to create innovations, firms are required to colla-
borate and become open; at the same time, the commercialization of
innovations requires protection to generate economic benefits and, in
turn, improve competitiveness (Laursen & Salter, 2014).

This led several studies to analyse the relationship between the
technology transfer strategy and the general strategy of open innova-
tion of the company.

Firms that pursue external technology exploitation to commercialize
technological knowledge exclusively or in addition to its internal ap-
plication, prefer outbound innovation strategies (Gassmann & Enkel,
2004; Lichtenthaler, 2009; Ershi et al., 2013). Since these firms focus on
the externalization of knowledge with the purpose of bringing ideas to
the market faster than what is possible through internal development,
outbound innovation strategy could include practices such as out- li-
censing or intellectual property (Erchi et al., 2013; Gassmann & Enkel,
2004).

Whereas, firms that invest in cooperation with stakeholders and
integrate the external knowledge adopt an outside- in approach known
as inbound innovation strategy. Since ideas are external to the com-
pany, technology in- licensing, acquisition or joint development con-
stitute the most cited examples of these approaches (Ershi et al., 2013;
Gassmann & Enkel, 2004).

However, firms that enjoy strategic networks and cooperate with
members (Gassmann & Enkel, 2004) follow a coupled strategy, com-
bining the outside- in (to gain external knowledge) with the inside- out
process (to bring ideas to the market). Besides, other research have
addressed the relationship between intellectual property management
and the (non-pecuniary, pecuniary, direct and direct) mechanisms of
collaboration with the external environment (Henkel, 2006; Nuvolari,
2004; von Hippel & von Krogh, 2003; Dahlander & Gann, 2010).

According to these studies the processes of revealing internal re-
sources to the external environment as well as of sourcing external ideas
and knowledge from stakeholders generally based on non-pecuniary-
indirect benefits (Lakhani et al., 2006; Laursen and Salter, 2006b; Allen,
1983; Dahlander & Gann, 2010). While, processes of out-licensing or
selling products in the marketplace as well as of acquiring inventions and
input to the innovative process through informal and formal relation-
ships focus on the pecuniary direct benefits (Chesbrough &
Rosenbloom, 2002; Lichtenthaler & Ernst, 2009).

Although with regard to the processes of revealing internal re-
sources and sourcing external ideas and knowledge, main dis-
advantages are related to the difficult to capture the benefits related to
technology transfer (Sapienza et al., 2004; Laursen and Salter, 2006b).
This supports what (Bayona et al. 2001) assert about firms propensity to
collaborate in technology transfer: where there is an high propensity to
collaborate in a risk constraint environment rather than in R&D con-
trolling cost situation. (Ahuja 2000) adds that innovation acquisition
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activities can limit the maintenance of partners’ ties and increase the
risk of outsourcing tasks.

Furthermore, Belderbos et al. (2004) point out that the selection of a
partner is positively affected by the types of sources of information.
Moreover, firms size affects positively domestic cooperation
(Santoro et al., 2016; Petruzzelli et al., 2018). Mark and Graversen
(2004) further explore antecedents of technology transfer at interna-
tional level by focusing on R&D cooperation. As Authors point out: if
firms employ foreign people they tend to cooperate more with inter-
national organizations. R&D cooperation is more common to those
firms conducting process innovation; the existence of an R&D depart-
ment and the presence of skilled researchers also affects positively the
probability to cooperate; the ratio of R&D expenditure in basic research
as well as the ratio of R&D employees increase the probability of co-
operation.

Even though there are a lot of benefits associated with engaging in
collaborations, not every decision to participate necessarily leads to
successful performance (Wallin & Von Krogh, 2010; Campanella et al.,
2017). As the implementation of open innovation in practice is chal-
lenging, managers need to pay attention to issues of non-technical
nature, such as motivations, knowledge or governance (Wallin & Von
Krogh, 2010).

2.2. The microfoundation of international technology transfer: a knowledge
base view

Notwithstanding, research has frequently examined the effects of
cooperation and strategic partnership on firms competitiveness and
innovativeness, a substantial portion of the prior research has been
conducted within an organizational analytical framework emphasizing
the effects of managerial practices and organizational culture on tech-
nology transfer and knowledge sharing (Bartol & Srivastava, 2002;
Chen & Huang, 2007; Floyd & Lane, 2000; Carayannis et al., 2014;
Felin et al., 2015).

Micro-level based evidence has attracted increasing attention in the
management literature and in the field of technological innovation in
particular (Felin et al., 2012).

Micro perspectives of technology transfer have focused on a variety
of themes and are growing within the field using different perspectives
(Albats et al., 2018).

Such studies analysed the use of technology transfer offices
(Muscio, 2010), the role cultural differences (Lin and Berg, 2001;
Tarba et al., 2017), motivations and communications (Barnes et al.,
2002; Plewa et al., 2013) and collaborations (Albats et al., 2018;
O'Kane et al., 2017).

Recently, there have been a growing micro level studies aimed to
understand better technology transfer through the individual perspec-
tive of actors involved in the technology transfer process such as aca-
demic entrepreneurs (Bercovitz and Feldman, 2008; Miller et al., 2018)
and technology entrepreneurs (Hayter et al., 2017; RezaeiZadeh et al.,
2017; Watson and McGowan, 2017; Guerrero et al., 2018).

Despite that, the role of micro-level evidence of technological in-
novation and social change in interorganizational relationships – such
as cross-border strategic partnerships and their relationship to organi-
zational performance – still remains relatively under -investigated in
the context of global strategic partnerships (Angwin, Paroutis &
Connell, 2015; Paruchuri and Eisenman, 2012; Tarba et al., 2017;
Del Giudice et al., 2017).

While scholars and practitioners have acknowledged the critical role
that technology transfer and knowledge sharing plays in creating and
maintaining effectiveness, surprisingly few empirical studies have ex-
amined both the individual antecedents well as their relationship to
organizational innovativeness (Alavi & Leidner, 2001; Kogut & Zander,
1996; Yang & Farn, 2009).

Therefore, further micro-level studies are needed to examine the
antecedent factors that influence individual behaviour in the

technology transfer process, with specific attention to specific tech-
nology transfer mechanisms such as licenses and specific individual
actors.

2.2.1. A behavioural model for the microfoundations of knowledge sharing
and technology transfer in strategic innovation partnerships

Since knowledge sharing has the potential to greatly improve
technology transfer, motivating people to contribute knowledge has
become a critical issue in research and a major challenge for firms.

For this reason, in recent years, researchers have explored many
antecedents and predictors of knowledge sharing in various contexts
(Wang and Noe, 2010; Tangaraja et al., 2015) and the nature of sharing
relationships has also been documented by other studies (Kim & Lee,
2006; Lin, 2007).

Sharing knowledge is one of the processes in knowledge manage-
ment (Davenport & Prusak, 1998; Ferreira et al., 2018). It is “the pro-
cess of transferring knowledge from a person to another in an organi-
zation”. Knowledge sharing is a deliberate act that makes knowledge
reusable by other people through knowledge transfer (Lee & Al-
Hawamdeh, 2002; Ferraris et al., 2018).

In spite of the enormous studies on the concept of knowledge
sharing, little is known about the effect of individual-level factors on
knowledge sharing.

Although many factors influencing the level or amount of knowl-
edge sharing have been found, there is still inadequate empirical evi-
dence available (Wang & Noe, 2010) and the means by which useful
knowledge sharing is initiated and realized is left unexplored.

Previous studies reveal that people are reluctant to share knowl-
edge. According to, there are several individual factors that inhibit
people in sharing knowledge. With specific regard to technology
transfer, most relevant factors are: lack of awareness, lack of interac-
tion, lack of trust in people, differences in national culture or ethnic
background. Lee and Al- Hawamdeh (2002) identify an additional in-
dividual factor that technology transfer: the appreciation of the im-
portance of knowledge. Coherently, several authors analysed the in-
dividual factors that enable knowledge sharing. (Awad & Ghaziri 2004)
suggest factors like personality and attitude; (Lin, 2007) suggests en-
joyment in helping others and self- efficacy; (Zhang and Jiang, 2015)
identify learning attitude and personal relationship; and identifies
motivations, trust and care. With regard to motivations, several authors
theories knowledge sharing behaviour and analyse potential predictor
such as intrinsic motivational factors, extrinsic motivational factors and
organizational socialization factors (De Almeida, et al., 2016). From the
literature, it is evident there are many individual factors that influence
knowledge sharing practice. For instance, Ajzen (1991) deems that a
complex task can be attempted if the perception of the feasibility is
high. In this line, he introduces the theory of planned behaviour (TPB)
which describes the individual perception as a leverage of taking an
action. Indeed, if the perception is negative even a simple action is
blocked. One of the important contributions provided by TPB consists
in bringing out the importance of subjective beliefs and not of objective
realities as the main determinants of individual behaviour. Beliefs
about the outcomes of behaviours create the attitude towards under-
taking actions or not; beliefs about how others will react create the
perception of having to adapt to external expectations; subject's per-
ceptions of what he can or manages to do, and not his real abilities,
limit the field of feasibility. The three types of factors lead to the for-
mation of a behavioural intention. The more favourable the attitude
and the subjective norm and the greater the perceived control, the
stronger should be the intention of the person to perform the behaviour.
Changes in these three factors lead to changes in behavioural inten-
tions. The TPB thus considers individual behaviours in relation to open
innovation actions. It is reasonable to assume that the theory of planned
behaviour provides an important basis for investigating the individual
and group motivations for the implementation of an open innovation
oriented behaviour. The TPB theory allows studying factors influencing
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individual or group intentions to implement a certain behaviour and
can be useful to explain and predict behaviours related to the adoption
and implementation of open innovation practices.

Basing on Ajzen (1991) arguments, we build on and extend the span
of the TPB by adapting it to explain and predict the microfoundations of
knowledge sharing and technology transfer in open innovation part-
nerships. We focus on the effect of perceived behavioural control and
belief on intention and behaviour. The perceived behavioural control
“refers to people's perception of the ease or difficulty of performing the
behaviour of interest” (Ajzen 1991, p. 183). It is determined by the so-
called “non-motivational” factors Ajzen (1991), which are the collec-
tion, in a given moment, of resources and opportunities. In our case, we
consider a series of specific strategic factors as determinants of the
perceived behavioural control. Precisely, we consider:

i the strategy implemented by the firm, labelled as “governance and
market.” It refers to strategies such as M&A, diversification, re-
focusing and divestiture, internationalization, globalization, trans-
national presence;

ii the strategic knowledge resources owned or controlled by the firm
directly or through partnerships – with other firms, universities or
research institutes -, labelled as “intellectual property and licen-
sing.” It refers to industrial design rights, patents, trademarks,
European utility models (registration, application, purchase, sale,
licensing in or out)

iii the existing strategic partnerships for collaborative innovation, la-
belled as “types of co-operation.” It refers to collaborative innova-
tions with other firms from the same group, with firms from the
same sector, with public and private customers, with suppliers.

These strategic factors set the degree of control an individual is
confident to exert over his/her ability to actually implement the be-
haviour. As for the belief, we examine those which are related to above
factors, such as the perceived value of each strategic goal (increase/
decrease in costs, profits, market share, turnover), whether they are
deemed relevant or not.

We assume that the interplay of such factors determines the ability
to implement a behaviour. The ability, in its turn, shapes the motiva-
tion, which leads to the formation of an intention, and, thus, to the
actual behaviour. In sum, having the resources and the opportunities
increases the perceived behavioural control. Such sense of control,
along with the described belief, let the individual to sense that he/she
has the ability to implement the behaviour. This way emerges the in-
dividual motivation, which leads to the behavioural intention and
predicts the actual behavioural achievement. In our case, the actual
behaviour refers to the implementation of a technology transfer.

We retain that:

• Proposition 1. the interaction between perceived behavioural con-
trol and belief determines the individual ability to implement a
technology transfer and affects individual motivation.

Thus, our hypothesis is that:
Hp1: there is a linear and positive relationship between the im-

plementation of a technology transfer (actual behaviour) and the per-
ception of the positive value of collaborative innovation (motivation).

The model is depicted in Fig. 1.

3. The role of the individual transfer and sharing of technological
knowledge

3.1. Research design, sample and method

The aim of the study is to explore the microfoundations of knowl-
edge sharing and technology transfer in strategic innovation partner-
ships by adapting and extending the TPB. To this end, the unit of

analysis is set at individual level. Consistently, we used microdata
drawn from the most comprehensive data-set of innovative firms cur-
rently available, the Community Innovation Survey (CIS). This dataset
is released by the Eurostat. The CIS contains information on innovative
activities carried out by firms operating in the European Union. In
particular, this dataset includes a broad set of indicators on innovation
activities, innovation spending, effects of innovation, public funding,
innovation co-operation, sources of information for innovation, main
obstacles on innovation activity and methods of protecting intellectual
property rights. The CIS is based on a survey distributed throughout the
European Union. More precisely, the population of the survey refers to
the entire population of firms classified as NACE_R2, for which in-
novation is the core activity, operating in EU member states and
number of ESS member count. The survey specifically consists in a
harmonized questionnaire, based on the Oslo Manual, and organized by
scales. Respondents, who voluntary choose to contribute, are owners
and senior managers from firms.

There are several reasons which led the authors to choose this
specific dataset.

First, the CIS is deemed to have a high statistical reliability and
validity (Laursen and Salter, 2006). As a matter of fact, constructs and
indicators are largely tested by each National Statistics Bureaus and,
finally, they are harmonized.

For such reason, numerous scholars in the research field have pre-
viously used this dataset (Laursen and Salter, 2006; Frenz and Ietto-
Gillies, 2009; Dong and Netten, 2017; Hochleitner et al., 2017).

Also, the dataset is archived in a public repository and it is available
on request. This characteristic foster future replications of the study.

Second, the micro-nature of data is consistent with the aim of the
research. The CIS is deemed to be subject-oriented (Laursen and
Salter, 2006). As for that, this dataset allows authors to directly test
perceptions on the value of collaborative innovation and firms’ actual
behaviour.

Third, European enterprises are an ideal target to test the model
because of the many solicitations and incentives to innovation and to
collaboration between partners, thanks to programs such as Horizon
2020 and the absence of commercial barriers between Countries. The
wealth of monetary incentives, along with governmental policies in
support to the cross-fertilization between firms in support of innova-
tion, are supposed to impact the intention by supporting the motiva-
tion. In addition, there are abundant programs that fosters technology
transfers between firms. According to Bloomberg rating of World's Most
Innovative Economies 2019, Europe has 5 out of the ten most in-
novative Countries in the World: Germany holds the second place,
followed by Finland, 3rd, Switzerland, 4th, Sweden, 7th, France, 10th.
Generally speaking, this index is intensively populated by European
Countries. Apparently, such motives seem to support the idea the
European enterprises are an ideal setting to evaluate knowledge
transfers between firms.

Consistently, the panel used in current research refers to the entire
population of European firms. Data were controlled for normality of
distribution and residuals. This type of distribution, typical of large-
scale dataset, is consistent with the aim to test the TPB in out specific
context. As a matter of fact, TPB testing requires large-scale data to be
tested by definition.

Collected data refer to the last available release of the survey. Each
release takes place in about 2 and half years. Last survey was started in
2014, released in 2016, and updated in 2018. As stated above, answers
are given voluntarily. That means there is the possibility of missing
data.

To avoid this problem, we have defined to narrow our data selection
only to those Countries and variables for which data are entirely
available, thus, excluding at hand Countries with missing values.
Selection of valid cases is based on the method of casewise deletion.

Table 1 shows information on the number of firms in our final
sample.
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The model was tested by performing a cross-sectional analysis, an
analysis in a specific point in time, to check whether a causal effect
between variable exists or not, and how powerful it is. Also, the cross-
sectional analysis allows to avoid correlation of residuals.

We have measured correlations and applied a three-way ANOVA to
test our propositions, whilst the hypothesis was tested by using a linear
regression model.

The use of Anova to verify our model is largely justified by prior
contribution on TPB (Doll and Ajzen, 1992; Courneya, 1995;
Zoellner et al., 2012). Similarly, the use of linear regression is based on
the implicit assumption upon which TPB relies (Hankins et al., 2000).

So, first, we test correlations between perceived control and belief,
to determine how they interplay. Second, we explore whether perceived
control and belief are antecedents of the intention. Finally, we verify
the positive and linear relationship between intention and behaviour.

Correlations are useful to gain insights on the interplay between
variables. As a matter of fact, we assume that there is an interplay
between perceived behavioural control and belief. Such interplay is the

antecedents of individual ability and motivation to knowledge sharing
and technology transfer. Coherently, we also explore the validity of our
model by applying a three-way ANOVA to check whether strategy, in-
tellectual property and existing collaborations influence intention.

The Anova method is extremely popular in this field of research
(Chen et al., 2006; Herzog and Leker, 2010).

The three-way Anova (or factorial Anova) is a hypothesis-based test,
aimed to examine the effects of three different independent variables on
the continuous dependent variable. Thus, we test the effect of each
categorical factor on the dependent variable, and the effect of each
categorical factor on each other. As the consequence, we test the dif-
ferent null hypotheses (H0) by comparing the means between the
groups to determine whether means are statistically and significantly
different from each other, as a means to accept the alternative hy-
potheses (HA).

This way, we assess interrelationships between variables, by com-
paring multiple groups of factors, and, meeting the three principles of
design of experiments which are replication, randomization, and local
control.

In the sample, the nominal variable is the Country, while mea-
surement variables are observations per Country, grouped per factor
and categories of each factor.

Differently, the linear regression is aimed to verify whether there is
a positive and linear relationship between our dependent variable –
technology transfer – and the explanatory variable, which is “con-
sidering collaboration as the most valuable method to achieve in-
novation.”

As a matter of fact, we hypothesize that the motivation directly
determines the intention and predicts the actual behaviour.
Consistently with our model, we search for direct effects of the moti-
vation on the actual behaviour.

3.2. Variables

For descriptive statistics, we measure correlations between per-
ceived behavioural control and belief. Basing on the definition provided
by Ajzen (1991), we consider a set of strategic factors as a proxy for
perceived behavioural control, as shown in Table 2. Such factors di-
rectly impact intention, for that they are also the independent variables
in the three-way ANOVA test.

Perceived goals are indeed considered as a proxy for belief (Table 3)

Fig. 1. Authors’ adaptation from the Theory of Planned behaviour (Ajzen, 1991, p. 182). Source: Our own elaboration

Table. 1
Population of the sample.
Source: Eurostat, 2018 (last update)

GEO/INDIC_IN Total number of enterprises in the
population in 2014

Bulgaria 3.725
Germany (until 1990 former territory

of the FRG)
91.120

Estonia 966
Greece 7.057
Croatia 2.748
Italy 54.458
Cyprus 670
Latvia 1.276
Lithuania 3.300
Hungary 3.764
Malta 367
Austria 9.901
Poland 12.347
Portugal 10.044
Romania 3.645
Slovakia 2.432
Sweden 4.742
Total 212.562
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In the three-way ANOVA, intention is the dependent variable.
Though, in the final regression test, intention become our in-

dependent variable, while actual behaviour is the dependent variable.
We consider perception of the value of collaboration as a proxy for

intention. As a matter of fact, as previously specified, considering col-
laboration as the most valuable method to achieve innovation is the
main motivation for implementing a technology transfer and for en-
gaging in strategic partnerships.

In our case, actual behaviour refers to technology transfer. Thus, we
consider the number of firms that “licensed in/out or bought/sold a
patent, industrial design right, copyright or trademark owned by an-
other enterprise, university or research” as a proxy for technology
transfer. Intention and behaviour proxy variables are shown in Table 4.

3.3. Findings

The correlation statistic is aimed to explore the interplay between
perceived behavioural control and belief. See Table 5 for main results.

As the correlation table clearly indicates, our proxy variables for
belief and perceive behavioural control interplay intensively.

With regard to proposition 1, that means the combination of pre-
existing and non-motivational strategic factors interplays with in-
dividual perceptions of the value of goals, determining the ability to

pursuit the intended behaviour.
The second test is aimed to verify whether such factors are drivers of

the motivation, and, thus, contribute to the formation of the intention.
Table 6 shows results of the three-way ANOVA. Apparently, findings
allow to reject the null hypothesis (first type error) and accept the al-
ternative hypothesis (second type error). Consequently, results of the
three-way ANOVA seem to support our proposition.

The means appear significantly heterogeneous and all assumptions
for Anova are verified: dependent variables are measured at interval
level, independent variables consist of independent groups, observa-
tions are independent<, there are no significant outliers, dependent
variables are approximately normally distributed, there is homogeneity
of variances.

The sample was also controlled for residuals and for normality of
distribution.

Finally, the linear regression test is aimed to verify that intention
predicts the actual behaviour. In a nutshell, that means the intention
and behaviour are the same. In our case, they both are measured
through implemented technology transfers. So, we consider the moti-
vation as the very trigger of the action. Considering collaborations as
extremely valuable for innovation is the main motivation underlying
our model. Tables from 7 to 11 show results of the linear regression
tests. In general, results of the analysis largely support our hypothesis:

Table. 2
Independent variables – perceived behavioural control.
Source: Our own elaboration

Factor Categories

Governance and Market Enterprises that have merged with/take over another enterprise
Enterprises that have sold/closed/outsourced tasks or functions
Enterprises that are part of an enterprise group
Enterprises that are part of an enterprise group and have a foreign head office
Enterprises for which the largest market in terms of turnover is the other EU, EFTA and/or EU-candidate countries
Enterprises for which the largest market in terms of turnover is the local or the regional market
Enterprises for which the largest market in terms of turnover is the national market
Enterprises for which the largest market in terms of turnover is all other countries than EU countries, EFTA or EU-candidate countries
Enterprises that sell goods and/or services in other EU, EFTA or EU-candidate countries
Enterprises that sell goods and/or services in the local or the regional markets

Intellectual property and licensing Enterprises that applied for a patent
Enterprises that registered a trademark
Enterprises that applied for a European utility model
Enterprises that applied for a patent, a European utility model or that registered an industrial design right or a trademark
Enterprises that licensed out or sold a patent, industrial design right, copyright or trademark to another enterprise, university or research
institute
Enterprises that licensed in or bought a patent, industrial design right, copyright or trademark owned by another enterprise, university or
research institute
Enterprises that licensed in/out or bought/sold a patent, industrial design right, copyright or trademark owned by another enterprise,
university or research institute
Enterprises that applied for a patent or an industrial design right
Enterprises that applied for a patent or registered a trademark

Types of cooperation Enterprises co-operating with other enterprises within the enterprise group
Enterprises co-operating with competitors or other enterprises of the same sector
Enterprises co-operating with clients or customers from the private sector
Enterprises co-operating with clients or customers from the public sector
Enterprises co-operating with suppliers of equipment, materials, components or software
Enterprises for which cooperation with other enterprises within the enterprise group is the most valuable method

Table. 3
Individual belief.

Factor Categories

Perceived Goals Enterprises considering a decrease in costs highly important
Enterprises considering a decrease in costs not relevant
Enterprises considering an increase in market share highly important
Enterprises considering an increase in market share not relevant
Enterprises considering an increase in profit margins highly important
Enterprises considering an increase in profit margins not relevant
Enterprises considering an increase in turnover highly important
Enterprises considering an increase in turnover not relevant

V. Scuotto, et al. Technological Forecasting & Social Change 152 (2020) 119906

7



technology transfer is linearly and positively related with perception of
the value of each collaboration type. Albeit each relationship is verified
at a significant level, only four out of the five relationships have an
adjusted R-squared greater than 0,8. By contrast, it seems that how
senior management perceive collaboration with competitors has a
lower impact on the probability of a technology transfer.

According to above findings, technology transfer is directly trig-
gered by individual motivation. In other terms, belief and perceived
behavioural control directly influence the individual motivation and
intention, thus, indirectly impacting actual behaviours. The interplay
between non-motivational and motivational factors predict future be-
haviour by shaping the individual intention. In our case, non-motiva-
tional factors (strategy, existing collaborations, intellectual properties)
determine a positive managerial mindset toward collaborative innova-
tion and knowledge sharing, thus, they are a moderator factor for
technology transfer. Apparently, the influence of such non-motivational
on technology transfer is strong.

4. Discussion

Our model uncover the microfoundations of technology transfer by
describing the process and the mechanisms of intention formation. Our
results support that perceived behavioural control along with belief
determine the ability to implement a plan and shape individual moti-
vation. We guess that such factors contribute to individual awareness,
giving the lead for future actions.

As the self- awareness theory (Duval and Wicklund, 1972; Williams,
1985), the social exchange theory (Redmond, 2015) and the personality
theory (Weinberg & Gould, 1999) conceptualized, factors which closely
affect knowledge sharing and, in turn, technology transfer are: inter-
personal trust, individual attitude, perceived benefits/costs and in-
dividual self-efficacy.

Mutual interpersonal trust is necessary for knowledge sharing to
take place within and across firms. Individual attitudes have both direct
and indirect effects on knowledge sharing (see, for e.g., Lin, 2007).
Perceived benefits are positively related to knowledge sharing. Mean-
while, perceived costs have a negative effect on knowledge sharing
(Wang and Noe, 2010). Finally, self-efficacy in the ability to share
knowledge should influence knowledge sharing (Lee et al., 2007)

This has increase the capacity of a firm to go beyond their bound-
aries to exploit and explore new knowledge. Organizations need to
move from an environment that is closed to views and reactive to one
that is open to views, proactive and focused on collectiveness and
collaboration (Boateng, 2011; Cunningham and Link, 2015;
Nicotra et al., 2017; Usai et al., 2018).

Fey and Birkinshaw (2005) state that a higher degree of openness
enhances a firm's performance when it comes to bringing new ideas to
the market. Openness constitutes a key strategic decision for managers
(Drechsler & Natter, 2012) and there is no optimal way to execute a
unique style. This is because the approach will be shaped by external

conditions and the organizational culture of the firm (International
Chamber of Commerce, 2015). Today the decision to collaborate is
incentivized by the possibility of accessing the human capital resources
of complementary companies (Rothaermel & Boeker, 2008).

As emerged from our findings several individual factors could affect
the willingness of people to collaborate, influencing the decisions about
the collaboration depth, the type of partners, the management of the
intellectual property rights and the knowledge to share.

The motivation of firms to engage in cooperation with other firms
and organizations has been identified within different internal and
external perspectives in fields such as economical, production, organi-
zational, marketing and especially in knowledge sharing and product/
process development (Sakakibara, 2003; Wognum et al., 2002; Bayona
et al., 2001).

The past decade has seen a wave of studies on partnerships, joint
venture and strategic alliances (e.g. Austin and Seitanidi 2012a,b).
However, the role of individuals and how their actions can effect on the
effectiveness of collaborative efforts remained underexposed. An or-
ganization's pursuit of a specific course of action is a reflection of the
experiences, and motives of its managers (Hambrick & Mason, 1984;
Finkelstein & Hambrick, 1996).

For example, it has been pointed out that managers’ perceptions of
alliance-related issues influence their willingness to enter into alliances
(Larson, 1992). More generally, the strategic behaviours or actions of
organizations are influenced by the characteristics or background of
decision-makers in an organization (Hambrick & Mason, 1984) such as
their extent of prior experience with specific behaviours.

4.1. Research limitations, academic relevance and practical insights

According to the theory of planned behaviour (TPB) (Ajzen, 1991),
individual's behavioural intention is a function of his/her positive or
negative evaluation of the behaviour (attitudes), social pressure to en-
gage or not engage in a behaviour (subjective norm), and perceptions of
ability to perform a given behaviour (perceived behavioural control).
Attitudes are developed from the viewpoint, which individuals hold
about the object of their evaluation. Managers form viewpoints or be-
liefs about cooperation and partnership by associating them with cer-
tain attributes, such as shared trust and achievement of an organiza-
tional goal. Each of those managerial evaluations motivates the
manager to attain a specific outcome, such as entering into a joint
venture or a strategic alliance. This means that managers will act on the
basis of their own perceptions of the benefits.

Applying open innovation may speed up and enhance a firm's in-
novation processes (Chesbrough et al., 2006). These processes entail a
significant amount of external knowledge exploration and exploitation
(Chesbrough, 2003; Van de Vrande et al., 2006). The ability to explore
and exploit knowledge has become a key resource in society and the
utilization of knowledge is one of the main characteristics in the new
paradigm (Chesbrough et al., 2014). Buganza and Verganti (2009) state

Table. 4
Dependent variables.

Factor Categories Proxy

Technology transfer Enterprises that licensed in/out or bought/sold a patent, industrial design right, copyright or trademark
owned by another enterprise, university or research institute

Actual behaviour

Perception of the value of collaboration Enterprises for which cooperation with other enterprises within the enterprise group is the most valuable
method

Motivation and Intention

Enterprises for which cooperation with competitors or other enterprises of the same sector is the most
valuable method
Enterprises for which cooperation with clients or customers from the private sector is the most valuable
method
Enterprises for which cooperation with clients or customers from the public sector is the most valuable
method
Enterprises for which cooperation with suppliers of equipment, materials, components or software is the
most valuable method
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Table. 6
Three-way ANOVA.

Origin of the variation Sum of squares Degrees of freedom Mean square F P F sig

Rows 1,23E + 09 15 82189911 28,97644 1,53E-55 1,690247
Columns 2,35E + 08 28 8401412 2,961958 1,33E-06 1,503235
Error 1,19E + 09 420 2836439

Total 2,66E + 09 463

Table. 7
Linear regression 1 – with one-tailed t-test with a = 0,05 and **p < 0,05.

Coefficient Standard
error

T-test Sig < 95% >95% < 95,0% > 95,0%

Intercept 165,8808 56,76759 2,922103 0,010513 44,88352 286,878 44,88352 286,878
Enterprises that licensed in/out or bought/sold a patent, industrial design

right, copyright or trademark owned by another enterprise, university or
research institute

0,257472 0,031188 8,255379 5,84E-07 0,190996 0,323949 0,190996 0,323949

Rmultiplot = 0,90; Adjusted Rsquared = 0,80

Table 8
Linear regression 2 – with one-tailed t-test with a = 0,05 and **p < 0,05.

Coefficient Standard
error

T-test Sig < 95% >95% < 95,0% > 95,0%

Intercept 61,14124 47,74032 1,280704 0,219746 -40,6148 162,8973 -40,6148 162,8973
Enterprises that licensed in/out or bought/sold a patent, industrial design

right, copyright or trademark owned by another enterprise, university or
research institute

0,109161 0,026229 4,161883 0,000835 0,053256 0,165066 0,053256 0,165066

Rmultiplot = 0,72; Adjusted Rsquared = 0,50

Table 9
Linear regression 3 – with one-tailed t-test with a = 0,05 and **p < 0,05.

Coefficient Standard
error

T-test Sig < 95% >95% < 95,0% > 95,0%

Intercept 80,30434 54,39827 1,47623 0,160566 -35,6428 196,2515 -35,6428 196,2515
Enterprises that licensed in/out or bought/sold a patent, industrial design

right, copyright or trademark owned by another enterprise, university or
research institute

0,267934 0,029887 8,964995 2,06E-07 0,204232 0,331636 0,204232 0,331636

Rmultiplot = 0,92; Adjusted Rsquared = 0,82

Table 10
Linear regression 4 – with one-tailed t-test with a = 0,05 and **p < 0,05.

Coefficient Standard
error

T-test Sig < 95% >95% < 95,0% > 95,0%

Intercept 0,764445 12,48348 0,061237 0,951979 -25,8435 27,37235 -25,8435 27,37235
Enterprises that licensed in/out or bought/sold a patent, industrial design

right, copyright or trademark owned by another enterprise, university or
research institute

0,04556 0,006858 6,64291 7,84E-06 0,030942 0,060179 0,030942 0,060179

Rmultiplot = 0,85; Adjusted Rsquared = 0,73

Table 11
Linear regression 5 – with one-tailed t-test with a = 0,05 and **p < 0,05.

Coefficient Standard
error

T-test Sig < 95% >95% < 95,0% > 95,0%

Intercept 307,718 89,01704 3,456844 0,003522 117,9827 497,4533 117,9827 497,4533
Enterprises that licensed in/out or bought/sold a patent, industrial design

right, copyright or trademark owned by another enterprise, university or
research institute

0,379301 0,048906 7,755641 1,26E-06 0,275059 0,483542 0,275059 0,483542

Rmultiplot = 0,88; Adjusted Rsquared = 0,79
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that firms who are able to rapidly access new knowledge and integrate
it into their current processes will most likely be able to achieve com-
petitive advantage.

This can be achieved by interacting with the external environment
through collaborations, which enable firms to create, develop and
sustain inter-organizational relationships, which in turn may facilitate
finding solutions and ideas that they would not find by themselves
(Erfors, 2004). Firms that are adopting this approach must adopt new
organizational mechanisms and strengthen the capacity not only to
identify and assimilate new external knowledge but also to develop the
capabilities to convert knowledge acquired from outside into action
within the organization (Ardito and Messeni Petruzzelli, 2017). The key
to effective use of knowledge in innovation is that knowledge has to be
shared across functional or organizational boundaries (Gibbons, 1994),
and hence, an understanding of how knowledge sharing occurs and
what factors may enhance or hinder knowledge sharing is necessary.

Subsequently, knowledge sharing comes to play a central part in
determining the success of open innovation practices. In line with this,
Boer (2005) states that knowledge sharing is indispensable in order to
obtain a collective outcome from collaboration in an open innovation
environment. Moreover, knowledge flows through the people in the
innovation network (International Chamber of Commerce, 2015).
(Chesbrough, 2012) also acknowledge this fact by stating that one has
to move people in order to move knowledge. Thus, innovation is a
social process and it is only through the people that participate in
collaborations that firms can achieve the benefits of innovation
(Carayannis et al., 2012). Boer (2005) further declares that the parti-
cipants should share knowledge, since it is their part of responsibility in
such collaborations, but it does not always happen in reality.

Since knowledge sharing by and large is a relational process it is of
interest to investigate what factors may affect knowledge sharing from
the participants’ perspective by a qualitative approach. In this way, the
present research can be extended with a deep perspective on micro-
level roles. It can be also improved by looking into each country and
exploring their differences. A cross- cultural analysis can be employed
to analyse this phenomenon (Cooke et al., 2019).

However, it is important to note that knowledge sharing does not
refer to a static transmission of knowledge. Rather, it should be seen as
an iterative process, or a transformation of knowledge from one part to
another. A fundamental assumption is that the participants represent a
central role in the sharing of knowledge. On this regard, it may be in-
teresting collecting more data, including emerging countries as well.
Actually, these countries are more and more brought in international
collaborations to exploit advanced knowledge. Indeed, one of the big-
gest reasons for the actors to get involved in open innovation colla-
borations is to get access to external knowledge. In order for external
knowledge to be created it is of paramount importance that the actors
are willing to contribute with their knowledge to the collaboration.
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