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Influential factors of initiating open innovation collaboration between

universities and SMEs: Systematic Literature Review

Abstract— Academia-Industry collaboration is increasingly seen as an essential engine
of local economic development and the open innovation model is a key element in such
collaboration. The aim of this paper is to explore the existing literature in a systematic
way to identify the factors that influence decision makers to start an open innovation
collaborations between universities and SMEs. The review shows that open innovation’
in the context of university-Industry is receiving more and more attention. The majority
of the existing research focus on knowledge and technology transfer. We used the Content
Analysis method to analyze the final sample, the findings fall into four categories of
factors: Organizational Structure, External Resources, Performance Indicators and

Proximity. The article concludes with suggestions for future research.

Keywords: university-Industry collaboration, open innovation, early-stage development

knowledge and technology transfer, systematic review, SMEs

Introduction

Developed states have implemented different policies to bring Academia and industry
to collaborate, which ensure dynamic innovation environment and improve economies based
on fostering local and countrywide competitiveness (Vega-Jurado et al, 2015). The benefits of
closing the gap between academia and industry are reducing the development risk, increasing
the efficiency of knowledge sharing , gaining the trust which leads to additional network
linkages (Wang et al, 2006) and acknowledging the positive role of academia in the research
and development (Wang & Shapira, 2012) (Festel, 2015). These benefits are bi-directional
knowledge flow and learning gains (Pinheiro & Lucas, 2015). However it is very difficult to
maintain the collaboration mechanisms since organizations will have to interact with multiple

and external actors (Liliana, 2013).

In highly competitive environment, the innovation model is evolving rapidly in which

the sources of sustainable competitive advantage could be new ideas, shorter product



development and company’s capacity to innovate (Liliana, 2013). Open innovation is one of
the recent trends of innovation practices. Open innovation model is defined as “the use of
purposive inflows and outflows of knowledge to accelerate internal innovation, and expand the
markets for external use of innovation respectively” (Chesbrough, 2006, p.2). The essence of
open innovation is that, the ideas come from external source which means of cross-disciplinary,
cross-border and cross-institutional innovation (Mayer, 2010). Open innovation practices are
very useful as competitive strategies for small and medium-sized enterprises (SMEs) and have
positive impact on Knowledge flow (Cleveland et al, 2015). Open innovation practices also
help in closing the gap between academia and industry to collaborate and profit together from

the state funds and other forms of support (Petroni, Venturini, & Verbano, 2012).

Most studies regarding university-industry collaboration focus on describing the
downstream processes associated with technology transfer and commercialization (Pinheiro &
Lucas, 2015). The upstream part of the process is poorly studied, particularly few is known
about the factors that lead decision makers to initiate the collaboration project. This paper
proposes a systematic review to explore this upstream process in open innovation collaboration
between universities SMEs and aims to identify influential factors that help to initiate open
innovation collaboration. These factors will help in convincing the decision-makers to invest in

the potential collaboration project and increase the possibility of commercialization.

The paper is structured as follows: Firstly, we present the theoretical framework of our
research, secondly the methodology of the systematic review, and then we present our findings,

finally the conclusion and suggestion for further research.

Theoretical background

In recent years, public policy supports the university-industry collaboration to accelerate

knowledge and technology transfer since it has a positive impact on innovation processes



(Sellenthin, 2011), particularly in the emerging fields and the creation of new high-technology
enterprises (Wang & Shapira, 2012). University—industry collaboration acts as a mean to foster
economic growth and provides an additional revenue for the university and employment
opportunities for academic researchers and students for the industry (Caldera & Debande,
2010). The role of industry—university collaboration is to close the gap between industry and
academia to accelerate the collaboration and innovation process, accumulate knowledge, and
construct intellectual property rights (Lai, 2011).

The process of collaboration involves multiple and diverse actors, that requires a great
deal of efforts to manage the interests of these actors. Process is critical in managing inter-
organizational relationships but also it has important implications for performance. Ring and
Van De (1994) highlighted the fact that the process influences the inter-organizational
relationships in which they can emerge, grow and dissolve over time. The collaboration
interaction pattern in different fields is not uniform. In science-based fields, university
departments have a distinct focus on basic research and the major interest of industry is the
observation of science, however in less science-based fields, the solution of technical problems
is a major concern of industry (Meyer-Krahmer & Schmoch, 1998).

An effective university-industry collaboration involves knowledge transfer however,
knowledge characteristics will have direct impact on the university-industry collaborations
itself (Schofield, 2013). Resistance of external knowledge within the organization is a common
issue in such collaboration, but by expanding the capacity for internal knowledge transfer
organization can favor external knowledge integration (Segarra-Ciprés et al, 2014). The process
of creating, sharing, using and managing knowledge is still limited in SMEs (Durst &
Edvardsson, 2012) but an important element of success in managing knowledge within
networked innovation is to be able to understand the motivations, interests, intents and the

benefits of the partners (Valkokari et al, 2012).



Formal technology transfer takes forms of patenting and licensing of academic
inventions to third parties for the purpose of commercialization while informal process known
as complementary step for formal technology transfer includes academic presentation,
scientific publication, scientific consulting, internships, informal meetings, personal contacts
and research contracts (Agrawal, 2001).

In the literature, the link between open innovation and university-industry collaboration
has traditionally concentrated on knowledge flowing from one organization to another and the
university role as a knowledge and technology supplier (Roshani et al , 2015). In open
innovation model, enterprise should take advantage of external resources (Chesbrough, 2006,
p.2), enterprises boost their ability to learn in strategic settings by tapping into the experience
of others through sharing knowledge (Berends, 2005). Industry has several motivations to be
involved in an open innovation collaboration with the university. Some of these motivations
are, accessing new knowledge, reducing cost, acquiring competencies and talents (Roshani et
al , 2015). Another important motivation is reducing the risk, universities and public research
perform basic research with high risk (Saito & Sumikura, 2010) in which academia act as
external partner for companies. For that reason, most companies no longer maintain their own
in-house, early-stage, exploratory scientific research organizations, hence universities play a
crucial role within this institutional framework (Razak, Murray, & Roberts, 2013).

The open innovation model is substantially more complex than the closed innovation,
that is because there are different actors involved in the collaborations and each has different
motivations and expectations (Gould, 2012; Ankrah & AL-Tabbaa, 2015). It is important to
coordinate the academia’s mission for science and the industry’s mission to make products
(Saotome et al 2012). Timeline for each actor is different, and the technology transfer time is
an important issue (Heinonen, 2015). Another issue for academia is that, they have teaching

responsibilities and external activities (Caldera & Debande, 2010). In addition identifying open



innovation partners is far from straightforward and includes several aspects to be analyzed
before making a decision (Guertler & Lindemann, 2016).

SMEs differ from large enterprises in their use of open innovation since they do not
have the in-house capabilities to detect, assimilate and integrate external knowledge
(Spithoven, et al., 2013). Research and development investment strategies of large and SMEs
are different (Saito & Sumikura, 2010). SMEs decision to be involved in a new collaborations
with academia depends on the current value of the expected future profits (Calcagnini et al,
2016).

In the literature, university—industry relationships have been extensively studied
however, there is little systematic understanding of organizational practices of the different
actors considering the differences in motivations, behaviors and environment (Freitas, Geuna,
& Rossi, 2013;Siegel, Waldman, Atwater, & Link, 2003; Ankrah & AL-Tabbaa, 2015). The
organizational characteristics of open innovation is studied in general but these characteristics
are never analyzed at each early micro phase of the inbound open innovation process (Liliana,
2013). There is a lack of investigation done to improve the efficiency of a process of open
innovation (Buganza et al, 2011) even though some tools were developed in order to bring
known products into the supply chain which is different from acquisition of earlier-stage
technologies since the risk is very high (Ford, Mortara, & Probert, 2012). Furthermore most
early studies as well as current work focus on highlighting the downstream processes associated
with technology transfer and commercialization (Pinheiro & Lucas, 2015).

One Important aspect of the university-industry collaboration is the organization
structure. The organizational structure is a key in stakeholders’ identification and analysis
where the power, interests, motivations, attitudes and legitimacy influence the stakeholder’s
actions. Mitchell, et al., (1997) and Might & Fischer, (1985) discussed the role of structural

factors in determining project management success. Furthermore, different R&D organizational



structures have different practices in transferring knowledge or integrating capabilities (Chen,
2014). Sharing knowledge between units within an organization and or with other organizations
depends on four sets of factors according to Rashman et al.,( 2009): features of the source
organization, features of the recipient organization, the characteristics of the relationship
between organizations and the environmental context. Knowledge flowing in and out the
organization represents one essential element of open innovation model.

External resources is another important aspect in the university-industry collaboration.
The external resources of organizations do not just maximize their power but also affect the
behavior of the organization (Davis & Cobb, 2010). Some stakeholders still question the
openness and to which limit to be open? there are different interpretations of the openness when
it comes to sourcing, acquiring or providing access, (Dahlander & Gann, 2010). This openness
mindset is a major key in open innovation model. Moreover, the openness will have a direct
impact of the quality and progress of the collaboration

Neely et al., (2005) highlighted the importance of performance Indicators has long been
for academics and practitioners from a variety of functional disciplines. In university—industry
knowledge transfer performance indicators should include wide range of activities and reflect
a variety of impacts to accurately represent their performance (Rossi & Rosli, 2014). Enhancing
companies’ performance is one of the reasons in the shift towards open innovation model.

Based on these preliminary key themes in the literature, the organizational structure,
external resources and performance indicators will be our pre-determined themes for further

analysis.

Methodology

We employed a systematic review to answer our question: what are Influential factors
of initiating open innovation collaboration between universities and industry?. A systematic

review is a study that seeks to answer a clearly formulated question by identifying relevant



studies and evaluating their quality then summarizing the evidences by use of explicit
methodology to answer that question (Khan et al, 2003). Systematic literature reviews are
recognized methods for conducting evidence-based policy for medical research (Victor, 2008,
Black, 2001).However, there is growing interest in methods of systematic research review
as a means to accumulate a solid evidence for social science and management (Pittaway
& Cope, 2007).

Systematic reviews differ from traditional narrative reviews in several ways. One
difference is that, systematic reviews, typically involve a detailed steps defined a priori, to avoid
any bias in selecting the relevant studies on a particular topic. Another difference is that,
traditional reviews unlike systematic reviews where they do not seek generalizations or
cumulative knowledge of what is reviewed (Ankrah & AL-Tabbaa, 2015)

The main objective of this systematic review is to explore upstream process in open
innovation collaboration between universities and industry to identify influential factors that
help to initiate open innovation collaboration. We selected some keywords to establish state of
the art from articles held by Business Source Complete (EBSCOhost) database. These
keywords were: Open innovation, University-industry collaboration, Technology Transfer,
Investment incentives and Stakeholders. We conducted the research using all possible
combinations between two keywords with all possible arrangements of combination of two

keywords from the five keywords in titles, abstracts and author keywords as shown in table 1.



For a better understanding of table 1, in the first part of the table each keyword is given
a number 1 to 5. In the second part, we listed all possible combinations of two keywords (10
possible combinations). For the third part, we searched whether these two words (for example
keyword 1 and keyword 2) can be found together in the title (Title(1)+Title(2)); or one in the
title and second in the abstract (Title(1)+Abs(2)); or one in the author keywords and second in
the abstract (KW(1)+Abs(2)), and so on which leads to 9 possible arrangements. We carried
out this procedure for all keywords combinations. As part of the identification process, our
search was limited to within peer-review journal articles written in English for the period of

January 2003 to November 2017.

Keywords

Open innovation

University industry

Technology Transfer
Investment incentives
/motivations/ Factors

Stakeholders

BlW |-

W

All possible combination
between the keywords

12 [ 1-3 [1-4 [ 1-5
2:3 .24 |25
3-4 | 3-5

4-5

Example of the arrangement of kevwords1 & 2 in
title, Abstract and Author keyvwords
(this was applied for all the other combinations)
Title(1)+Title(2) | Abs(1)+Title(2) | KW(1)+Title(2)
Title(1)+Abs(2) Abs(1)+Abs(2) | KW(1)+Abs(2)
Title(1)+KW(2) Abs(1)+KW(2) | KW(1+KW2

Table 1- Identification process

For keyword 4 (Investment incentives),we have noticed that, whenever it is combined with other
keywords the research result was very low, therefore we replaced the word incentives with
motivations and again with factors and we added all results of these words. The research

retrieved 1988 articles, we excluded the duplicated ones and we introduced our first excluding



criteria, we excluded all articles that discuss open source collaboration and Industry-industry
collaboration in general, at this stage, we had 224 articles.

We gathered all author keywords of the 224 articles to perform statistical analysis, to
check the recurrence of the authors’ keywords; we found the following 10 most frequent

keywords as shown on figure 1.

Recurrence of keywords in the articles
unw¥ersty
commercialzaion
censng
entrepreneurship
unwversties
unersty-ndustry collaboraion
knowledge transfer
nnovation

open nnovarion

technology transfer

Figure 1- Recurrence of keywords in the articles

We decided to take into consideration the first five most frequent keywords, but before
that, it was obvious that there are words, which are considered broader for example (innovation)
is used for open innovation, or repeated such (universities and university). Therefore our first
five most frequent keywords are: Technology transfer, Open innovation, Knowledge transfer,
University-industry collaboration and entrepreneurship.

As part of the screening process, we went back to the 224 articles resulted from the
identification process and check the author’s keywords of each article, we included the articles
have at least one of the most frequent keywords, the screening process results in 157 articles

for the eligibility process.



These studies are based on interviews and surveys of key university-industry
stakeholders (i.e., university administrators, academics, industry scientists, business managers,
and entrepreneurs) as well as case studies of collaboration projects and qualitative studies from
the literature. For the eligibility process, we screened the aims and main topics of the 157
articles to exclude the articles that are distant from our study but at the same time, we tried to
ensure high quality relevant work is included. As shown in figure 2, we excluded the articles

that are beyond the scope of our study. The final sample is 49 articles.

UC Berkeley established its new Intellectual Property and Industry Research Alliances (1)

Iy Innovation (16) Outsourcing (1) ﬁ\iz}glab(l) :
Business In I';myersﬂsy - Industry (17) Technology Transfer in Univrsity setting (1)
ulsmess cubation (5) region with no university Knowlege Transfer- Consultants (1)
Academic entrepreneurs (3) (6)] Cotrol modes (1)
Transition B (1
ket cosomi ) work-itegrated learning (WIL) (1) Platforms (2)
Multi National Companies (3) Strategic Planing (1)
PG
@ Patents (1) Manpower (2)
Itra-Industry (3
a-Industry 3) ‘v PhD holders - Knowlege Transfer (1)
Retracted (1) Excluded R PoC ()
Bie C ies (4 -t Articles g
ig Companies (108) spectic B Public Poticy (1)
Science to Market (1) T Triangular model (1)
Technology Transfer (5) Social cost (1)
Social network analysis (SNA) (1)
» Open The use of pesticides (1)
Globalization (3) i government (1) Idea generation (1)
: owledge
Aradenic Restarch (3} L S /go\ Communication Corvorate soin off vs Universitv sin off (1)
Geographic proximity in U (2) assessmet of Tecnology transfer in UL (6)

Ul'vwith smallfirms (2) Universiy fncubators and technology transfer (1)
Oin U colaboration () Of assessent 1
Technology Transfer n Ul collaboration (§) Stakeholders practices i O1 (2)
U collaboration factors (1)
ey U cosborion () ‘ | Succes factor of technology transfer as university spin off (1)

Stakeholders of Ul colaboration Q) ~ M| Inchld;fg:;\rhcles OI- Organizational framewwork (6)
Organizational factors faciltate technology tranfer (1) y 0[ in Ul and govermment ol (1)
Technology Transfer in Ul comparision between US and UK (1) e
Olin SMEs (2)

Critcal issues decision makers consider for early stage technology Acquisition (1)

Figure 3 - Main topics covered in the final sample
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We decided to use Qualitative Content Analysis (Hsieh, 2005) to code and analyze the
final sample. Directed Content Analysis is applied by using existing theory or prior research
(Hsieh, 2005). We started by identifying the general themes of the factors that influence the
stakeholders, as predetermined categories for initial coding (Potter & Levine-Donnerstein,
1999; Hsieh, 2005). The predetermined factors categories were the following: Organizational

Structure, External Resources and Performance Indicators as introduced in the theoretical

P
5 keywords, EBSCOhost Research Database
- Jan 2002-Nov 2017
- Peer reviewed
8 .
® |
= <+ <
2‘:-' v v
= 10 possible combination of 9 possible arrangements
= the 5 keywords
| ]
| |
1
v
(1988) Articles, 1% excluding criteria applied
— - Duplicated
- Open source collaboration
- industry - industry collaboration
- Records screened
S (n =224)
@
o
L3
& I
No Keywords Most frequent S keywords Records excluded
. (n=34) in all articles = (n=67)
=
E
&
= Articles aims assessed for Full-text articles excluded,
eligibility with reasons
(n=157) (n =108)
Y
o v
@
-] - .
=] Studies included in
E qualitative synthesis
(n=49)
Figure 4 - PRISMA Flow diagram of the methodology
background.
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After defining the predetermined categories, we started analyzing the findings of each
article from our final sample and searched the data for text that matches the themes of the
predetermined categories (Renner, 2000). The amount of data was big hence, it was necessary
to introduce the subcategories (Hsieh, 2005) for a better subsequent analysis. As we continued
analyzing the data, we found texts that could not be categorized with the initial coding scheme
(predetermined categories) hence it was given a new code (Hsieh, 2005). As a result we added

another category (Proximity).

Results & analysis

A. General analysis

The final sample of our data shows that there is an increase research attention over the
last ten years to the open innovation collaboration between universities and SMEs. The general
topics treated by these researches are knowledge transfer, technology transfer. An interesting
finding is the particularities of geographical context where the majority of the studies (59% of

our final sample) have been done in certain countries such the US, Italy, UK and Spain as shown

Publication Analysis - Countries

Figure 5 - Final sample analysis — Countries vs Number of Papers
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in figure 5. In some studies, there is a comparison of university-industry collaboration between
two countries.

In figure 6, there are five articles in the period 2002-2006 all of these articles were from
the US. These articles covered two main topics, firstly the organizational aspects of university-
industry collaboration, the ways in which university interacts with SMEs differ from those with
large established companies. Second topic discussed in these articles was technology and
knowledge transfer in the university-industry framework. Identifying the key issues in

promoting successful technology and knowledge transfers.

Publication Analysis - years
30

25
20

15

S -
0

2002-2006 2007-2011 2012-2017

Figure 6 - Final sample analysis — Years vs Number of Papers

In the period, 2007-2011 there were 19 articles in our final sample that shows an
increase attention in the literature. These studies were from different countries which include
the US, Spain UK, Italy, Canada, Switzerland, Germany, Sweden, Austria, Japan, Korea and
Taiwan. It is worth mentioning that the US and Spain have the majority of the studies where

each has four articles.
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The articles studied the following main topics: the university-industry relationships, the
complexity of intellectual property and exclusivity of licensing and identifying the factors for
success or failure of these collaborations. Another main topic discussed in these studies was
technology and knowledge transfer activities between science institutions and private
corporations through university-based incubators. Some of these articles have examined the
impact of public policies on the emerging model of open innovation and the effects of open
innovation on SMEs performance.

As for the final period 2012-2017, 25 articles are included in our final sample, and a
majority of these studies was from Italy and the UK (5 and 4 respectively). These studies
covered a wide range of topics such as the early-stage technology acquisition, the critical issues
of the external technology acquisition and the effects of collaboration on the enterprises
performance. Another topic covered in these studies is analyzing technology transfer through
resource spill over, which captures the various ways in which enterprises can benefit from
collaborations with university’s scientists. The studies also investigated how geographical
proximity affects the determinative factors for collaboration between universities and private

sector.

B. Review

To identify the influential factors, we started by identifying key concepts in the existing
literature as initial coding categories (as explained in our methodology). The predetermined
factors categories were Organizational Structure, External Resources and Performance
Indicators. As we proceeded with the data, we found new subcategories that did not fit in the
predetermined categories, therefore we introduced new category: proximity. In this section, we

present the factors that we found under the predetermined categories.
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1) External Resources

Stakeholders believe that, adopting open innovation model will increase profitability
and mostly accelerates the process of technology transfer (Calcagnini et al., 2016). SMEs need
innovation to compete with large enterprise, which requires them to access different facilities
and mature technologies therefor finding partners with these facilities is an important factor
(Welsh, Glenna, Lacy, & Biscotti, 2008). Launching new services or product would be faster
thanks to the creation of the partnership and use of various tools and facilities from different
partners (Sherwood & Covin, 2008).

The collaborators try to achieve their organization objectives and avoid conflicts of
interest with other partners (R.McAdam et al, 2012). There is a consensus that the firms will
opt in favor of a partnership when there is an alignment of goals between partners (Guertler &
Lindemann, 2016; Lakatos et al, 2015). Pursuing a common innovative objective is among the
elements that make a collaborative project successful (Bianchi et al, 2011; Padilla-Meléndez &
Aguila-Obra, 2012).

Cost reduction is another influential factor, small firms do not bear the huge cost of
development research and market introduction (Saito & Sumikura, 2010). Cooperating with
academic institutions in the model of open innovation alliances by converting scientific findings
into marketable products can significantly reduce the cost of research (Sherwood & Covin,
2008).

Governments promote innovation through funding research and development, that
makes funding very important factor especially in patenting activity, university that receives
higher amount of public research funding generates more patents and commercialize their
products (Lopez et al, 2009; Hayter, 2013). It is very important to acquire the talented people
(scientific personnel) (Han & Heshmati, 2016; Puslecki & Staszkéw, 2015) and exchanging

key people between partners (Festel, 2015).
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The university-industry collaboration can be done through intermediaries that support
university researchers during their patenting and commercialization efforts, these
intermediaries could be technology transfer offices (De Beer et al, 2017; Sellenthin, 2011) or
science and technology parks which have an influence on university—industry interaction
(Shane, 2002; Muscio & Vallanti, 2014). However, lack of communication and bureaucracy in
intermediaries are huge concerns for the partners (Padilla-Meléndez & Aguila-Obra, 2012), but
some intermediaries such as incubators play a role in addressing several of the conflicts between
partners and moderate the relationship (Maxwell & Levesque, 2011).

According to Arvanitis, et al., (2008) state policy intervention is essential for bringing
universities and business closer. State policies and programs help in stimulating the interaction
between innovation actors and encourage the collaborative projects (Mayer, 2010). Going
through the whole process from basic research to market introduction independently is highly
risky even for large companies (Saito & Sumikura, 2010) hence sharing the risk optimally
between parties involved in the collaboration is always the choice for partners and influence
the decision makers to collaborate (Caldera & Debande, 2010).

Research partnerships between universities and firms increase the efficiency of
knowledge sharing (Di Tommaso & Schweitzer, 2010; Wang & Shapira, 2012). Knowledge
sharing is an attraction for the industry to have an access to the existing knowledge (Ford et al.,
2012). In addition, open innovation is effective when organizations have sufficient capability
to integrate the information obtained from the external sources (Gould, 2012). It is worth
mentioning that geographical advantage is an important element in facilitating knowledge

exchange and motivating actors for collaboration (Myoken, 2013) ).

2) Performance Indicators

A partner with high number of patents, products, projects or services is usually

considered as an attractive partner to be engaged in SMEs partnership (Al-Ashaab et al, 2011).
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Universities have a key role in encouraging university—industry cooperation by developing
patents and licenses as they are an important factor in determining promotions and awards for
university personnel’s (Siegel et al., 2003; Feng, Chen, Wang, & Chiang, 2012). One of the key
performance indicators which attracts university-industry collaboration is the number of
applied environmental-friendly methods in the company per year (Al-Ashaab et al., 2011). In
public funding agreements, the scientific publications are important elements of performance
evaluation (Simeth & Raffo, 2013) since academics tend to concentrate more on publications

than on the patent production (Lopez et al., 2009).

3) Organizational Factors

According to Hung and Chou (2013), engineers and managers need to consider the
changes and complexity in their environment before engaging in external technology
acquisition or external technology exploitation. Some firms might need to have some structure
changes in order to coordinate, integrate and manage external and internal knowledge (Buganza
et al., 2011). Designing flexible university policies on technology transfer was suggested as a
managerial implication by Siegel et al, (2004) to encourage personnel to participate in
collaboration projects. As well, it is demonstrated that intellectual property policies facilitate
knowledge transfer between university and industry (Santoro & Bierly, 2006).

There are some cultural challenges which may discourage partners from initiating a
collaboration and work together (Maxwell & Levesque, 2011). Cultural barriers are pervasive
in university-industry collaboration (Siegel et al., 2003). It is also argued that interactions which
are not based on financial resource provisions do not require greater openness than those were
at least a partial resource provision of the firms is involved (Simeth & Raffo, 2013).

Academics are demotivated by the universities procedures, mechanisms and
environment from engaging in collaborative innovation activities (Miller et al., 2016). The

processes of opening-in/out is very critical factor for the collaboration projects (Lapointe &
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Guimont, 2015). Furthermore controlling the new technology is very is sensitive issue when
there are many partners in the collaboration especially intermediary's transfer process (van den
Berghe & Guild, 2007; Lai, 2011).

Good relationship between partners help in facilitating the work among teams working
on the collaboration project (Bernardos Barbolla & Casar Corredera, 2009; Ki H. Kang & Kang,
2009). Personal relation is very important in defining potential partners (Kwiatkowski et al.,
2016). Decter, et al., (2007) indicated that companies need to establish good relation with
universities in order to access universities knowledge and facilities, moreover the trust between
partners is very important for establishing the relationship (Albors-garrigds et al., 2011;
Gopalakrishnan & Santoro, 2004)

Structure of organization is another factor effects the decision of the partners to be
involved in a collaboration (Petroni et al., 2012). SMEs interact with universities through
personal contractual arrangements, whereas firms with high innovative and research
competences interact institutionally (Freitas et al., 2013). Vega-Jurado et al., (2015) highlighted
the importance of creating an organizational structure to support innovation activities by
centralizing strategic decisions with flexible hierarchical supervision and coordination of the

collaboration activities.

4) Proximity

The collaboration between university-industry happens in a cluster of a geographical
distance (Kwiatkowski et al., 2016). Business funding is more likely to be obtained if the
university is physically closer to the industrial district (Muscio, Quaglione, & Scarpinato,
2012). Arvanitis et al., (2008), indicated that engineering and natural sciences are strongly
represented among institutes with an inclination to patenting which make them potential

partners for those who work in the same industry. Finally, social proximity or the tendency to
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collaborate based on previous relationship, is another factor

projects (Myoken, 2013)

which drives the collaboration

Organizational Structure Performance Indicators External Resources Proximity
Organization Changes Number of Patents /Products /Service | Profitability Social
IP policy Number of Projects Facilities Industry

Openness/Culture

Effectiveness

Alignment of goals

Geographical

Process

Environment impact

Cost Reduction

Relationship Type

Number of Publications

Funding

Structure Human capital
Intermediaries
State Policy
Reducing The Risk
Knowledge
Table 2 - Summary of influential factors
C. Descriptive Analysis of the factors

The categories of the factors have different levels of attention in the literature. Figure 7,

shows that at least one factor from the organizational structure factors has been discussed in

about 91% of our final sample of the articles. The external resources factors come second in
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Figure 7 - Final sample analysis — Articles vs Categories
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our final sample where at least one factor has been studied in 83% of the total articles. The
performance indicators and proximity factors have less attention in these articles with 26% and
14% respectively. This shows some direction for further researches and studies for these two
categories.

As shown in figure 8, the factors (sub-categories) that have been studied with different
levels of attention. The following factors have received more attention in the literature:
Relationship Type, Process, Structure, Knowledge, Intermediaries, IP policy, Funding,

Alignment of goals, Culture of openness, and number of projects.

Sub-categroies vs Articles
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Figure 8 - Final sample analysis — Articles vs Sub-Categories (Factors)
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The type of relationship between the actors of the collaboration is the most frequent
factor that has been investigated in our final sample; over 55% of the total articles have focused
this topic. The studies agreed on the importance of the relationship however, they differ in the
reasons why it is difficult to establish the relationship. Industry have difficulties in developing
strong and long-lasting relationships with universities due to the fact there is a need for
professors and researchers to balance teaching obligations, research and collaboration activities
(Kristel Miller , Maura McAdam, 2014). In contrast, universities scientists see the difficulties
differently, working with industry is very complicated relationship, which can restrict
communication among scientists (Welsh et al., 2008).

Collaboration processes is a challenge for collaboration and demotivate the teams to
collaborate since the teams come from different organization. Around 46% of the final sample
of the articles discussed the collaboration process. The analysis highlighted the importance of
flexibility in the processes of completing activities rather than managing and taking control of
procedures and mechanisms of the collaboration (Liliana, 2013). Contrary to this finding,
centralization of tasks for the working groups is essential to meet the due dates and facilitate
the communication to resolve conflicts between the collaborators (Muscio & Vallanti, 2014).

The structure in universities is seen as a barrier for the industry where teaching
obligations have a negative impact of the collaboration (Arvanitis et al., 2008). In the industry
side, the pre-existing R&D structure faces challenge in integrating the acquired knowledge and
who within the organization will support this integration (Bocquet & Mothe, 2010) (Ford et al.,
2012). Despite the fact that this factor was studied in almost 43% of our final sample, only few
articles demonstrate the industry attempts to overcome this challenge by creating an
organizational structure to support innovation activities rather than squeezing it within the pre-

existing R&D structure (Hung & Chou, 2013; Schweitzer et al, 2011).
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Universities which have long tradition of industry—university collaboration tend to
establish good relationships with the industry and generate more patents (Gopalakrishnan &
Santoro, 2004). However, in universities, openness in innovation requires the desire for the
change and the necessary mindset. The shift to open innovation will have to be gradual where
new procedures, patterns of behaviors, routines and maybe new structure to be implemented
for the university-industry collaboration. Acquiring external knowledge is crucial factor for
industry to find academia partners (Freitas et al., 2013). Government-funded programs
encourage collaboration between industry and universities to ensure the capture and knowledge
in this collaboration. However, knowledge transfer faces difficulties such as the capability to
integrate the information obtained from the external sources into internal processes and
structures, how the geographical advantage still plays a pivotal role in facilitating knowledge
exchange (Gould, 2012) (Muscio et al., 2012).

Intermediaries can help to decrease barriers and ease the interaction between university
researchers and industry (Aquilani, Abbate, & Codini, 2017). Intermediaries play a valuable
and crucial role in collaborative innovation processes ( Agogue, et al, 2013).

IP policy plays an important role in the collaboration however, scientists think of IP
policies bittersweet. They believe the IP policy is needed to protect their work but at the same
time, they do not want it to restrict them from communicating their research and findings with
other scientists. This raise unanswered question for both industry and university, to which limit
can they be open? It is important to note that IP policy is interrelated to other factors such as
relationship between the collaborators where more flexibility in IP policy if the partners have a
strong relationship (Padilla-Meléndez & Aguila-Obra, 2012; Welsh et al., 2008).

Government funding or sponsored research is an influential factor in initiating

collaborations and accelerating technology and knowledge transfer, small companies rely
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heavily on funding programs similarly; university might need the access to private funding. The
openness is required once there is a financial engagement (Simeth & Raffo, 2013).

Finding new potential partners is very complicated, decision makers consider several
elements before considering the new partners, alignment the collaboration goals to the
organizational goals is one of the crucial elements that makes a joint project successful
(McAdam et al., 2012).

The collaborators work on eliminating cultural barriers that impede on the collaboration
process (Siegel et al., 2004), this involve several aspects of the collaboration such as the
openness for sharing knowledge, flexibility regarding R&D operations and mobility of human
capital (Puslecki & Staszkdw, 2015). Another key performance indicator for universities is the

number of collaboration projects per year (Al-Ashaab et al., 2011).

Factors of initiating Success factors of
collaboration collaboration
Motivations/
Objectives Process
lection criteri \{
Selection criteria > A 4 Outcomes
Relationship Structure

Before the collaboration During the collaboration End of the collaboration

Figure 9 - Conceptual framework of the collaboration stages

Another outcome of this review is integrated in Figure 9 as a conceptual framework of
the collaboration stages. We constructed this framework through the summary of the factors we
found in this review Table 2. We divide the collaboration into three stages, before, during and

end of the collaboration. Before the collaboration, the decision makers consider the objectives
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and motivations of the potential partners. Selecting partners is far from straightforward and
includes several aspects to be analyzed before making a decision (Guertler & Lindemann, 2016)
which we indicated as selection criteria in figure 9.

During the collaboration, the collaboration moves to operational stage. The activities of
the stage are influenced by the organizational structures as well as the collaboration process
and interactions. At this stage, there could be different important factors which will facilitate
or inhibit the collaboration success (Ankrah & AL-Tabbaa, 2015). In certain collaboration, the
objective or the result generating knowledge or an idea or reach a proof of concept.

Evaluating the quality of the collaborations’ results is a major issue at the end of the
collaboration. Moreover, at the end of this kind of collaboration, there could be a possibility to
extend the collaboration or involve more actors in the collaboration for further development.

This framework to be further expanded and analyzed for a twofold purpose. First, we
will study the mechanisms and characteristics of the collaboration at the stage of generating,
consolidating and testing ideas and identify the causes of the administrative and operational
lengthy process. Second, we will propose a tool to measure the progress and evaluate the quality

of the collaboration by studying the different types of projects conducted in the collaboration.

Conclusions

In this paper, we tried to explore the existing literature to summarize the factors that
influence decision makers to be engaged in open innovation collaboration in the university-
SMEs framework.

The results of this study clearly show that there are different influential factors of
initiating open innovation collaboration between academia and SMEs. Some of these factors
have been extensively studied especially organizational factors such as the relationship types,
processes of collaboration and openness/culture of the organizations. Multiple partners do not

have the same motivations and interests, which complicates the collaboration’s mechanism.
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The organization changes to support university-SMEs is studied at the SMEs side, further
research is needed to explore the way organization changes at the university side may support
open innovation collaboration.

There are many reasons for industry-university collaboration, but acquiring external
resources, accessing new information, external knowledge, acquiring the people who develop
the technology and funding programs always stimulate interaction between collaboration
partners. Our results show that, in this category, two factors received less attention compared
to the other factors and this open a path for further analysis. The two factors the public policy
to encourage the open innovation and the importance of accessing universities facilities for
SMEs.

The performance of the potential partners’ plays a pivotal role to encourage other
partners to be engaged into collaborations. The performance indicators could be the number of
patents or technology developed per year, moreover the high number of collaboration projects
with external partners shows the openness for collaboration (Su, Lin, & Chen, 2016).

The proximity between partners is considered as another facilitator of the collaboration
even though proximity received less attention from the literature, Geographical, industrial or
social proximity could be further explored as a key factor of success for collaborations.

Collaborations between academics and industry play an essential role in driving
innovation processes. However, poor management of innovation processes between
collaboration actors, these activities are seldom translated into commercialization success
(Razak et al., 2013). Furthermore, more efforts has to be made to overcome certain obstacles
such as managerial complexity of the collaboration and conflicts of culture.

We limited our investigation the influential factors extracted from peer-reviewed
literature. Including papers from leading conferences could be fruitful for future studies to

explore the interrelation between the factors, how factors can affect each other for example
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relationship and IP policy or organization structure and openness. To conclude, we suggest that,
collecting the studies based on a geographical cluster will be very useful in making systematic
analysis based on geographical and culture aspects then comparing the findings of each

geographical cluster
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