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Exploring SMEs’ open innovation practices diversity
from four countries.

Elodie PILLON!2, Thomas LOILIER?

1. LINEACT, CESI de Rouen - 1 rue Marconi, 76130 Mont-Saint-Aignan, France
2. NIMEC, IAE de Caen - 3 rue Claude Bloch, 14000 Caen, France

Abstract — As far as we know, this paper constitutes a first approach to a cross-country
comparison of open innovation practices in SMEs, a little explored field whose the surge of
articles on this topic has increased significantly in recent years. Recent reviews have highlighted
the need to consider context dependencies. Hence, this paper takes the fact that criteria of
innovation country performance is a relevant factor into consideration. This paper proposes a
meta-analysis to accumulate the results of four different studies, thus, to examine open
innovation practices of SMEs in different environments. The aim is to highlight on how open
innovation practices in SMEs can be in relationship with to the environment. We find that joint
some practices could not be adopted at the same time because they are in relationship with
opposite context. Other practices show that even if it is important to consider external
characteristics to understand fully the open innovation adoption, contextual effect alone is not
enough to explain the diversity in adoption of open innovation. By this way, we confirmed that
open innovation is not a universal character.

Keywords — Open innovation, SME, practices, adoption, and contextual effect.

1. Context

In unlocking innovation, establishing the appropriate complementarity between internal and
external resources is critical (Cohen & Levinthal, 1990). The company’s ability to use inflows
and outflows knowledge to accelerate internal innovation is named open innovation
(Chesbrough, 2003). This concept emphasizes the importance of resources from inside and
outside firm boundaries according to the value capture and value creation through three
different processes which are outside-in, inside-out and coupled-process (Gassmann & Enkel,
2004). Each process corresponds to a specific strategy and uses different skills. The
implementation of open innovation within a structure entails significant impacts on the
organization itself and its management (Dodgson, Gann, & Salter, 2006). However, a
company's internal structure affects its ability to collaborate and exchange information with
external entities (Argote & Miron-Spektor, 2011). Not all models are therefore equally relevant
for companies (Gassmann & Enkel, 2004) and some organizational models seem more
favourable to open innovation processes than others. Despite the fact that the transition from a
fairly closed to a very open world has posed significant challenges, open innovation processes
have not been explicitly analysed in the context of SMEs. The concept has been studying for a
long time in large firms(Chesbrough, 2006a), such as P&G (Dodgson et al., 2006), IBM
(Chesbrough, 2003) or Lindt & Spriingli (Manzini, Lazzarotti, & Pellegrini, 2017). Its study in
SMEs context is a relatively recent phenomenon and shows that this model seems to be
especially relevant for them. SMEs organize and manage open innovation in an entirely
different way from large companies (Usman, Roijakkers, VVanhaverbeke, & Frattini, 2018).
Researchers have generated many contributions on open innovation in the context of large
enterprises. Hence, SMEs have received only little attention (Kirschbaum, 2005; Ollila &
Elmquist, 2011; Usman et al., 2018) and knowledge about open innovation practices in SMEs
is still relatively limited. An explicit focus on the SMEs context when studying open innovation
is thus warranted. Hence, the purpose of this article is to fill this gap by contributing to the
undertsanding the open innovation practices adoption in SMEs context. The first step is to
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identify existing works on open innovation practices adopted by SMEs and then identify wich
open innovation practice is the most adopted by SMEs.

2. Open innovation and SMEs.
2.1. Relevance of the open innovation model for SMEs.

Compared to large firms, SMEs have different strengths that would enhance their ability to
innovate (Scherer, 1981) like a decentralization of their decisions with an efficiency of their
decision-making system due to the low number of hierarchical levels, a strong involvement of
their employees, a rapid communication based on tacit information that is conducive to
innovation, a mimetic behavior, their speed of learning, which is made possible by the high
versatility of workforce (Creton, 1985), a direct and informal relationship with the market to
capture ideas (Nonaka, 1994) and their flexibility for initiative and creativity (Rothwell, 1989).
Regarding large companies whom processes are generally deliberate and formal and whom
strategy is defined for long term, SMEs strategic processes are incremental and heuristic, and
the strategy is defined in short time. So, SME’s structure and processes are more simple,
flexible and adaptable than large firms (Carrier, 1992; Marchesnay, 1991).

However, SMEs have to face up to a lack of resources (Lee, Park, Yoon, & Park, 2010; Van de
Vrande, De Jong, Vanhaverbeke, & De Rochemont, 2009) and competences (Bougrain &
Haudeville, 2002; Dahlander & Gann, 2010; Lee et al., 2010; Rahman & Ramos, 2010;
Wynarczyk, Piperopoulos, & McAdam, 2013). In fact, SMEs have limited human, financial,
technological and information resources (Hausman, 2005), due to an insufficiently qualified or
trained staff (Romano, 1990), insufficient knowledge to initiate in-house R&D activities, or
information on difficult technologies and markets. This limited resources impacts also the
relationship related context : anonymity is more difficult in SMEs than large firms (Carrier,
1994).

Unlike large companies generally more rigid, SMEs’ flexibility and unbureaucratic nature make
them particularly suited to implement open innovation practices, thus increasing the probability
of adopting the approach effectively (Dufour & Son, 2015; Gonzélez-Benito, Mufioz-Gallego,
& Garcia-Zamora, 2016; Parida, Westerberg, & Frishammar, 2012). Several researchers have
identified open innovation as a lever strategy to overcome these typical weaknesses of SMESs
(Van de Vrande et al., 2009; Verbano, Crema, & Venturini, 2015).

2.2. Variety of open innovation practices in SMEs.

Open innovation consists of three different processes: outside-in, inside-out and coupled-
process (Gassmann & Enkel, 2004). Outside-in process stands for capturing assets in external
entities and associating them with firm’s own resources and skills in order to renew and enrich
its knowledge capital and thus energize its innovation process. This involves conducting
exploration activities that allow the company to acquire new knowledge or technology from
outside. Inside-out process stands for bringing its knowledge and technologies to its external
environment. This involves operating activities that allow the company to evaluate unused
internal assets by transferring them to other firms. These activities may consist of selling
licenses, selling knowledge, transferring part of the business such as spin-off innovation project
into the creation of a new innovative company. Coupled-process consists of combining the
processes of inside-out and outside-in and sharing them within a network of partners. This
approach, which allows companies to jointly develop and market innovations (Enkel &
Gassmann, 2010), includes cooperation activities, co-creation through alliances with partners
or the creation of joint ventures (Lichtenthaler & Frishammar, 2011; Un, Cuervo-Cazurra, &
Asakawa, 2010).

These three open innovation processes are developed by companies to explore themes far from
their filds of competence and thus to produce complex innovations that would not have been
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possible if they had been developed individually (Almirall & Casadesus-Masanell, 2010). The
three processes are implemented by companies through different practices. Based on research
work addressing open innovation practices, a list of twelve open innovation practices was
obtained (Table 1). The knowledge exchange is not always a two-way flow, but can be a one-
time transfer from the environment to the company (inflow) or from the company to the
environment (outflow). Also, these practices could be classified according to their knowledge
flow direction (Bigliardi & Galati, 2018; Cosh & Zhang, 2011; Jullien & Pénin, 2014; Mazzola,
Bruccoleri, & Perrone, 2012).

The activities included in an open innovation process focus mainly on licensing agreements,
strategic alliances and scientific and technical services (Bianchi, Cavaliere, Chiaroni, Frattini,
& Chiesa, 2011). Nevertheless, companies seem to perform better in activities related to the
outside-in process than in those related to the inside-out process (Chesbrough & Crowther,
2006), thus limiting opportunities to capture new benefits (Chesbrough, 2003; van de Vrande,
de Jong, Vanhaverbeke, & de Rochemont, 2009). Along with collaborations with suppliers,
competitors and universities, licensing is one of the most common practices used to acquire
external technologies (Tsai & Wang, 2009). Through a study based on the journey that an Italian
leading cement manufacturer has undergone to move from a closed to an open innovation
paradigm Chiaroni and al. (2011) show how firms implement open innovation in practice.
Develop at the same time the two dimensions of open innovation, outside-in and inside-out, is
quite difficult. Companies can therefore decide to start by focusing only on one of the two
dimensions. Firms seem to be adopting an outside-in process before implementing the inside-
out process (Chesbrough & Crowther, 2006; Chiaroni et al., 2011; Gassmann & Enkel, 2004).
This can be explained by a first need to explore new areas of knowledge different from those
traditionally controlled by the firm. Once the R&D phase is over, companies face difficulties
in disseminating their innovation, which triggers the need to implement an internal-out process
(Chiaroni et al., 2011).



Flow direction Pratices Definition Main references
. . (Burcharth, Knudsen, & Sgndergaard, 2014; Chesbrough,
Licensing-in Ej);z!sogfjxttgrrne?jlulégci\év;i?r%i-t'g) ngrﬂgrv 2003; Gassmann, 2006; Lee et al., 2010; Van de Vrande et al.,
' 2009; Wynarczyk et al., 2013)
Venture Invest into a venture to capture new ideas (Kim et al., 2008; Waites & Dies, 2006)

Outside-in

Acquisition of know-how

Buy R&D services provided by external
organizations

(Burcharth et al., 2014; Gassmann, 2006; Harland & Nienaber,
2014; Holzmann, Sailer, Galbraith, & Katzy, 2014; Wynarczyk
etal., 2013)

Networking

Develop relationships or collaborate with
external netwok parteners to support the
innovation process.

(Lee et al., 2010; Van de Vrande et al., 2009; Wynarczyk et al.,
2013)

Co-conception

Involve the customer in the design process
to access to new ideas

(Burcharth et al., 2014; Gassmann, 2006; Van de Vrande et al.,
2009; Von Hippel, 1986)

Crowdsourcing

Externalize an activity toward various
anonymous stakeholders.

(Howe, 2006; Pénin & Burger-Helmchen, 2012; Schenk &
Guittard, 2016)

R&D collaborative

Coupled process

Conduct R&D activities with external
partners

(Burcharth et al., 2014; Chesbrough, 2006b; Gassmann, 2006;
Harland & Nienaber, 2014; Holzmann et al., 2014; Lee et al.,
2010; Montelisciani, Gabelloni, Tazzini, & Fantoni, 2014;
Tennenhouse, 2004; Van de Vrande et al., 2009; Wynarczyk et
al., 2013)

Research consortium

Pool resources and commit to perform
services to achieve a contracted research
project

(Cassier & Dominique Foray, 2001; Jullien & Pénin, 2014)

M&A

Absorb corporate knowledge by building or

redeeming an alliance strategy.

(Enkel, Gassmann, & Chesbrough, 2009; Gassmann & Enkel,
2004)

Open-source

Make a product accessible for free.

(Chesbrough, 2004; Lerner & Tirole, 2005; Loilier & Tellier,
2004, 2011; Pénin, 2013; West & Gallagher, 2006)

Inside-out Licensing-out

Sell licenses or technologies not used by the

company to maximize profits.

(Dong & Pourmohamadi, 2014; Gassmann, 2006; Lee et al.,
2010; Lichtenthaler & Ernst, 2009; Van de Vrande et al., 2009;
Whynarczyk et al., 2013)

Spin-off

Commercialize disruptive technologies
through the creation of a new independent
entity

(Kirschbaum, 2005)

Table 1: Open innovation practices according flux direction



3. Literature gap and research questions

As previously mentioned, open innovation paradigm was initially based on large high-tech
companies (Chesbrough, 2006a) and research on open innovation in SMESs has quickly grown
in recent years (Lee et al., 2010; Van de Vrande et al., 2009). So, the same models cannot be
applied to both small and large entities (Stanistawski & Lisowska, 2015) because in the open
innovation paradigm, organizational boundaries are porous to promote interaction between the
firm and its environment (Chesbrough, 2003; Gassmann, 2006; Gassmann, Enkel, &
Chesbrough, 2010; Huizingh, 2011). Hence, it seems plausible that different external contexts
lead to variances in SMEs* innovation practices. In this regard, this paper intends to examine
the open innovation practices of SMEs in different countries with varying degrees in
innovation. The aim is to shed light on how open innovation in SMEs can vary according to the
environment. So, the addressed question is: are there some socio-economic and scientific
characteristics that influence open innovation practices adoption?

4. Methodology: a meta-analytical study.
4.1. Meta-analysis method.

Meta-analysis is a method to combine empirical results of individual studies on the same subject
in order to formulate conclusions combining all the variables included in these studies and to
obtain information that none of these studies taken in isolation could provide (Laroche &
Schmidt, 2004). The meta-analytical approach is based on five main steps (Glass, Smith, &
McGaw, 1981). The first step consists in formalize a research question and define inclusion and
exclusion criteria . The second step is the data collection. An exhaustive search of existing
studies must be achieved and studies must to be selected according to criteria previously
established. The third step is to ensure the quality of the studies. We need to control the
methodological and scientific rigor of the selected studies to avoid bias from original studies,
ensure that studies are not too different to prevent selection bias or are based on results issued
of a same research to obviate over-representation bias. The fourth step is the statistical analyze.
Results of each study must be converted into a common metric, we need to ensure that the
independent variable is the same in each study and verify that the data collection method and
the definition of variables are similar and can be combined. Finally, verify the impact that the
characteristics of the individuals studied can have.

4.2. Selection of the studies.

The data collection was initiated by searching articles listed on Google Scholar from January
2003 to March 2018 where open innovation practices were examined. Only English and French
language sources were considered. Studies were included in the meta-analysis if they met the
following criteria: the study was published in a scholarly journal or book and the study provides
the percentage or the number of companies that have adopted open innovation practices (Table
2).



Inclusion criteria

Articles, books’ chapter indexed in All major journals and other publications indexed in the
Google Scholar. Google Scholar database.

The study provides the percentage or
the number of companies that have
adopted open innovation practices

The results of each study must be converted into a
common metric and selection bias must be prevented

Exclusion criteria

The concept of open innovation was created in 2003.

Studies published before 2003. Studies prior 2003 are therefore not taken into account.

Due to language constraints, only articles published in
Other language than French or English.  English and French were considered. Publications in
other languages were not selected.

Table 2: Inclusion and exclusion criteria

Applying these criteria allows to identify four different studies (Table 3) to extract data
analysis.

Van de Ahn, T
Vrande et al., ZhCOSh 5311 Minshall, & g‘%ht‘?‘“;)fg
2009 ang, Mortara, 2015 alad,
Country Germany Great Britain Korea Italy
Sample size 288 923 306 157
. . 10-99 5-99 3-300 1-250
Size ranging
employees employees employees employees

manufacturing  manufacturing
Sector interviewed  and business and business  manufacturing
service service

Survey year 2005 2010 2013 2014

manufacturing
and service

Table 3 : Descriptive characteristics of the four studies.

4.3. Dependent variables: open innovation practices.

One was carried out in December 2005 through telephone interviews in German companies
with 10 to 500 employees (Van de Vrande et al., 2009). SMEs with less than 10 employees
have not been taken into account, because in Germany this class usually contains many start-
ups. Also, the sample was disproportionately segmented across two sectors (manufacturing and
business service) and two size classes (10 to 99 employees and 100 to 499 employees). Because
our study focuses on SMEs, we will only retain the results collected for the size class 10 to 99
employees, i.e 288 SMEs (Table 4). A second study (Cosh & Zhang, 2011) has focused on open
innovation practices of British companies in manufacturing and business services with 5 to 999
employees. The survey was administered by post and posted online between June and
November 2010. Answers are grouped into three classes: companies with a size ranging from
5 to 20 employees, companies with a size ranging from 20 to 99 employees, and finally those
with more than 100 employees. In our study, we selected two of the three classes, representing
923 SMEs: SMEs with 5 to 20 employees and SMEs with 20 to 99 employees (Table 4). A
third survey was carried out by Bigliardi and Galati (Bigliardi & Galati, 2016) between June
and September 2014 to identify factors that hinder open innovation adoption in SMEs. To
define the concept of SMESs, the web questionnaire was conducted on 157 Italian SMEs from
12 sectors that could be gathered in two main sectors, manufacturing and services. To
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characterize SME as a company, authors used the recommendation of the European
Commission (Commision, 2003): a payroll of less than 250, a turnover not exceeding 50 million
euros or a balance sheet not exceeding 43 million euros. As part of our study, we retained all
of Bigliardi and Galati's data (Table 4). The latest study (Ahn, Minshall, & Mortara, 2015)
focuses on Korean SMEs. Data were collected via e-mail, using an on-line survey system and
during the first trimester of 2013 for companies with a payroll between 3 and 300. As part of
our study, we also retained all of Ahn’s data (Table 4).

Percentage of SMEs that have adopted the practice

Practices Germany Great Britain Korea Italy
In-sourcing 25% 35% 31% 29%

Joint R&D 95% 35% 54% 15%
M&A 29% 45% 11% 84%

User involvement 98% 72% 35% 61%
Licensing-out 11% 42% 13% 18%
Open-sourcing / 30% 13% 13%
Know-how acquisition 59% 32% / 39%

Table 4: Summary of data selected in the four studies.

These studies don’t cover all practices previously identified, but they focus on seven practices
(in-sourcing, joint R&D, M&A, user involvement, licensing-out, open-sourcing and know-how
acquisition) frequently observed with positive effects (Mazzola, Bruccoleri, & Perrone, 2012).
An exploratory study (Figure 1) shows that no open innovation practice is mostly adopted and
these practices differ from one country to another. Using specific characteristics to define each
environment and understand their relationship with the various practices seems to be relevant.

100%

80%

60%
40%
-l || I Ll
I 1
‘1—)

Percentage of SMEs

N
«® & 9 P &0
S X QJ . (\QO S O
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Figure 1: Adoption of Ol practices by SMEs in different countries



4.4. Independent variables: criteria of innovation country performance.

To determine if some socio-economic and scientific characteristics influence open innovation
practices adoption, we first need to define specific socio-economic and scientific
characteristics. To identify them, our approach is based on Global Innovation Index (Cornell
University, INSEAD, & WIPO, 2018), and annual ranking of countries by their innovation
capacity. The index was started in 2007 and contains 80 detailed indicators, issued from the
World Bank database, on the innovation performance of countries. These indicators cover a
wide range of areas such as political environment, education, infrastructure or business
development. However, as this report was started in 2007 and our first selected study was
carried out in 2005, it seems irrelevant to use directly the Global Innovation Index. That is why,
we decided to use indicators from the World Bank database related the education, research and
development, knowledge creation and creative outputs (Table 5). These sub-pillar will be
studied because the level and standard of education and research activity seem to be prime
determinant on the innovation capacity. Using data available from the World Bank, for each
country in relation with the year of the sutdy, we were interested by the number of patent
applications, research and development expenditure, researchers in R&D, the number of
scientific and technical journals, the number of trademark applications and the labor force with
advanced education.

Germany Great Britain  Korea Italy
2005 2010 2013 2014
Research and development
expenditure 2,4 1,7 41 1,3
(% of GPD)
Researchers in R&D 3350 4001 6457 2006
(per million people)
Scientific and tgchnlcal journal 81765 91788 58844 67000
articles
Patent applications
(% of total patent applications at the 9,0 2,6 8,7 11
world level)
Trademark applications
(% of total trademark application at the 2,6 1,0 3,3 0,8
world level)
Labor force with advanced
education o5 36 35 19

(% of total working-age population
with advanced education).

Table 5: Criteria of innovation for the country performance of the four studies.

4.5. Meta-analytic procedure.

To determine how the open innovation practices are correlated to our criteria of innovation
country performance, we applied a correlation test. First of all, the correlation between each
independent variables was evaluated using a correlation matrix. The distribution of these
variables being non-parametric and non-montonic, the Kendall correlation was used (Table 6).



1) ) @) (4) (5) (6)

(1) Research and development  1.00

expenditure
(2) Researchers in R&D 0.67 1.00
(3) Scientific and technical -0.33 0.00 1.00

journal articles
(4) Patent applications 0.67 0.33 0.00 1.00
(5) Trademark applications 1.00 0.67 -0.33 0.67 1.00
(6) Labor force with advanced  0.33 0.67 0.33 0.00 0.33 1.00

education

Table 6: Correlation matrix for independent variables

To avoid a mulcollinearity problem that appears when collinearity exists between at least three
variables, we used this correlation test to eliminate two indicators researchers in R&D and
trademark applications, as independent variables because they seem to be strongly correlated
to the others, e.g. research and development expenditure, scientific and technical journal
articles, patent applications and labor force with advanced education. Finally, a correlation
matrix was also used to evaluate the dependency between innovation country performance
variables and open innovation practices (Table 7). The distribution of these variables being also

non-parametric and non-montonic, the Kendall correlation was used too.

Research and Scientific and Patent I__abor force

development technical o with advanced

expenditure  journal articles applications education
In-sourcing 0.00 0.00 -0.33 0.67
Joint R&D 0.67 0.00 1.00 0.00
M&A -1.00 0.33 -0.67 -0.33
User involvement 0.00 0.67 0.33 0.00
Licensing-out -0.33 0.33 -0.67 0.33
Open-source -0.18 0.91 0.18 0.55
Know-how acquisition 0.33 -0.33 0.67 -0.33

Table 7: Correlation matrix for country performance indicators and open innovation

5. Findings

practices

As already mentioned, none of these seven open innovation practices is mainly adopted by
these four countries. The issued correlation matrix (Table 7) allows to determine if there is a
positive (+), negative (-) correlation or no correlation (0) between each depenant and

indepedent variables (Table 8).



Research and  Scientific and Number of Labor force

development technical patents with advanced
expenditure journal application education
articles
In-sourcing 0 0 0 +
Outside-in  User involvement 0 + 0 0
Know-how acquisition 0 0 + 0
Coupled Joint R&D + 0 + 0
process M&A - 0 - 0
Inside-out Licensing-out 0 0 - 0
Open-source 0 + 0 +

Table 8 : Relationship between different criteria of innovation country performance and open
innovation practices in SMEs.

The results show that in-sourcing is positively correlated with a labor force with advanced
education. Also, in-sourcing is adopted by SMEs operating in an environment where working
population has an advanced level of education. As open-sourcing, user-involvement is in
relationship with the number of scientific and technical journal articles. SMEs use these
practices more easily in environments where the number of scientific and technical journal
articles is meaningful. However, open-source is mainly developed in environment with an
advanced education. M&A and licensing-out are both negatively correlated to the number of
patents application, whereas joint R&D and know-how acquisition are both positively
correlated to that criteria of innovation country performance. It seems to be reveal that joint
R&D and know-how acquisition could not be developed at the same time that M&A or
licensing-out. SMEs in environments with a higher number of patents applications adopt joint
R&D and know-how acquisition more than M&A or licensing-out. It should be noted that joint
R&D is positevely correlated to research and developement expenditure whereas M&A is
negatively correlated to this criteria. Also, unlike know-how acquisition, joint R&D is adopted
by SMEs only in environments where the research and development expenditure are significant.
Unlike know-how acquisition, M&A is adopted by SMEs only in environment where the
research and development expenditure are relatively low.

6. Discussion of results

While the adoption of inside-out or outside-in seems to be completely independent from the
research and development expenditure, the adoption of coupled process by SMEs is related to
research and development expenditure as well as the number of patents application. Chiaroni
and al. (2011) explained that developing at the same time outside-in and inside-out approach is
quite difficult because firms need to explore new areas before disseminating their innovation.
Our study shows that this results is particularly true for know-how acquisition and licensing-
out, because they occur under opposite conditions. However, for the other practices, the
contextual effect alone is not enough to explain the diversity in adoption of open innovation or
process. Also, to have a better understanding of adoption of open innovation practices, it could
be interesting to examine the internal charactaristics of the SMEs.

This study considers a broad range of SMES’ open innovation practices by including different
environment represented by four different countries. To our knowledge, this is among the first
study on open innovation to encompass so many practices adopted by SMEs.

7. Conclusion

This paper constitutes a first approach to a cross-country comparison of open innovation
practices in SMEs, a little explored field whose the surge of articles on this topic has increased
significantly in recent years. Recent reviews have highlighted the need to consider context
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dependencies. In this regard, this article takes the fact that criteria of innovation country
performance is a relevant factor into consideration. This paper proposes a meta-analysis to
accumulate the results of four different studies thus to examine open innovation practices of
SMEs in different environments. The aim is to shed light on how open innovation practices in
SMEs can be in relationship with the environment.

Firstly, we started by defining criteria of literature research where open innovation practices
were studied. To realize our study, we selected four papers from the literatude review. Based
on these four previous studies, this article examine the correlation between open innovation
practices developed by SMEs and innovation performance of the environment in terms of socio-
economic and scientific characteristics issued from the World Bank database and related the
different sub-pillars of the Global Index Innovation. We find that joint R&D and M&A, which
are both issued from coupled-process, seem not to be adopted at the same time because they
are in relationship with opposite context. For the others practices, even if our results highlight
the importance to consider external characteristics to understand fully the open innovation
adoption, they also show that the contextual effect alone is not enough to explain the diversity
in adoption of open innovation. It seems to be interested to take account the internal
characteristics. By this way, we confirmed that open innovation is not a universal character.

No study is without limitations, and our study have few limitation which could be addressed by
future research. For instance, this study encompass only for different country in developed
countries. It could be completed by studies in emerging countries to have a more diversified
context. Future research may also focus on internal characterics of SMEs that need to be
considered to have a fully undestranding of the adoption of open innovation practices by SMEs.

8. References

Ahn, J. M., Minshall, T., & Mortara, L. (2015). Open innovation: a new classification and its
impact on firm performance in innovative SMEs. Journal of Innovation Management,
2(November), 33-54.

Almirall, E., & Casadesus-Masanell, R. (2010). Open versus closed innovation: A model of
discovery and divergence. Academy of management review, 35(1), 27-47.

Argote, L., & Miron-Spektor, E. (2011). Organizational learning: From experience to
knowledge. Organization science, 22(5), 1123-1137.

Bianchi, M., Cavaliere, A., Chiaroni, D., Frattini, F., & Chiesa, V. (2011). Organisational
modes for Open Innovation in the bio-pharmaceutical industry: An exploratory analysis.
Technovation, 31(1), 22-33.

Bigliardi, B., & Galati, F. (2016). Which factors hinder the adoption of open innovation in
SMEs? Technology Analysis & Strategic Management, 7325(August), 1-17.

Bigliardi, B., & Galati, F. (2018). An Open Innovation model for SMEs. In Researching Open
Innovation in SMEs (p. 71-113). World Scientific Publishing Co Pte Ltd.

Bougrain, F., & Haudeville, B. (2002). Innovation, collaboration and SMEs internal research
capacities. Research Policy, 31(5), 735-747.

Burcharth, A. L. de A., Knudsen, P. M., & Sgndergaard, H. A. (2014). Neither invented nor
shared here: The impact and management of attitudes for the adoption of open
innovation practices. Technovation, 34(3), 149-161.

Carrier, C. (1992). Gérer la croissance de sa PME. Montréal: Editions de I’entrepreneur.

Carrier, C. (1994). Intrapreneurship in Large Firms and SMEs: A Comparative Study.
International Small Business Journal, 12(3), 54-61.

Cassier, M., & Dominique Foray. (2001). Economie de la connaissance : le role des
consortiums de haute technologie dans la production d’un bien public. Economie et
Prévision, 4(5), 107-122.

Chesbrough, H. (2003). Open innovation: The new imperative for creating and profiting from
technology. Harvard Business School Press.

Chesbrough, H. (2004). Open innovation: Renewing growth from industrial R&D. 10th

11



Annual Innovation Convergences, Minneapolis, 27.

Chesbrough, H. (2006a). Open business models : How to Thrive in the New Innovation
Landscape.

Chesbrough, H. (2006b). The era of open innovation. Managing innovation and change,
127(3), 34-41.

Chesbrough, H., & Crowther, A. (2006). Beyond high-tech: early adopters of Open
Innovation in other industries. R&D Management, 36(3), 229-236.

Chiaroni, D., Chiesa, V., & Frattini, F. (2011). The Open Innovation Journey: How firms
dynamically implement the emerging innovation management paradigm. Technovation,
31(1), 34-43.

Cohen, W., & Levinthal, D. (1990). A new perspective on learning and innovation.
Administrative Science Quarterly, 35(1), 128-152.

Commision. (2003). Recommandation de la commission du 6 mai 2003 concernant la
définition des micro, petites et moyennes entreprises. Journal officiel de I’Union
européenne, 36-41.

Cornell University, INSEAD, & WIPO. (2018). The global innovation index 2018:
Energizing the World with Innovation. Ithaca, Fontainebleau, and Geneva.

Cosh, A., & Zhang, J. J. (2011). Open Innovation Choices - What is British Enterprise
doing ?, 1-57.

Creton, L. (1985). La PME en devenir dans un monde en mutation. Revue d’économie
industrielle, 32(1), 110-118.

Dahlander, L., & Gann, D. (2010). How open is innovation? Research Policy, 39(6), 699-709.

Dodgson, M., Gann, D., & Salter, A. (2006). The role of technology in the shift towards open
innovation: the case of Procter & Gamble. R&D Management, 36(3), 333-346.

Dong, A., & Pourmohamadi, M. (2014). Knowledge matching in the technology outsourcing
context of online innovation intermediaries. Technology Analysis & Strategic
Management, 26(6), 655-668.

Dufour, J., & Son, P.-E. (2015). Open innovation in SMEs : towards formalization of
openness. Journal of Innovation Management, 3(3), 90-117.

Enkel, E., & Gassmann, O. (2010). Creative imitation: exploring the case of cross-industry
innovation. R&D Management, 40(3), 256-270.

Enkel, E., Gassmann, O., & Chesbrough, H. (2009). Open R&D and open innovation:
exploring the phenomenon. R&D Management, 39(4), 311-316.

Gassmann, O. (2006). Opening Up the Innovation Process : Towards an Agenda. R&D
Management&d Management, 36(3), 223-228.

Gassmann, O., & Enkel, E. (2004). Towards a theory of open innovation: three core process
archetypes. In R&D Management Conference. Lisbonne, Portugal.

Gassmann, O., Enkel, E., & Chesbrough, H. (2010). The future of open innovation. R&D
Management, 40(3), 213-221.

Glass, G., Smith, M. L., & McGaw, B. (1981). Meta-analysis in social research. Sage
Publications, Incorporated.

Gonzalez-Benito, O., Mufioz-Gallego, P., & Garcia-Zamora, E. (2016). Role of collaboration
in innovation success: differences for large and small businesses. Journal of Business
Economics and Management, 17(4), 645-662.

Harland, P., & Nienaber, A.-M. (2014). Solving the matchmaking dilemma between
companies and external idea contributors. Technology Analysis & Strategic
Management, 26(6), 639-653.

Hausman, A. (2005). Innovativeness among small businesses: theory and propositions for
future research. Industrial Marketing Management, 34(8), 773-782.

Holzmann, T., Sailer, K., Galbraith, B., & Katzy, B. (2014). Matchmaking for open
innovation--theoretical perspectives based on interaction, rather than transaction.
Technology Analysis & Strategic Management, 26(6), 595-599.

Howe, J. (2006). The rise of crowdsourcing. Wired magazine, 14(6), 1-4.

Huizingh, E. K. R. . (2011). Open innovation: State of the art and future perspectives.
Technovation, 31(1), 2-9.

12



Jullien, N., & Pénin, J. (2014). Innovation ouverte : vers la génération 2.0 (Vuibert).

Kim, S. ., Ahn, D. ., Song, J. ., Lee, J. ., Bae, Y. ., & Jun, J. . (2008). Building Open
Innovation System: Theory, Practice and Policy Implication. In STEPI. Seoul.

Kirschbaum, R. (2005). Open innovation in practice. Research Technology Management,
48(4), 24-28.

Laroche, P., & Schmidt, G. (2004). La méta-analyse en sciences de gestion : utilisations et
débats. In Crossing frontiers in quantitative and qualitative research methods. Lyon.

Lee, S., Park, G., Yoon, B., & Park, J. (2010). Open innovation in SMEs-An intermediated
network model. Research Policy, 39(2), 290-300.

Lerner, J., & Tirole, J. (2005). The economics of technology sharing: Open source and
beyond. The Journal of Economic Perspectives, 19(2), 99-120.

Lichtenthaler, U., & Ernst, H. (2009). Opening up the innovation process: the role of
technology aggressiveness. R&D Management, 39(1), 38-54.

Lichtenthaler, U., & Frishammar, J. (2011). The impact of aligning product development and
technology licensing: A contingency perspective. Journal of Product Innovation
Management-Bognor Regis, 28, 89.

Loilier, T., & Tellier, A. (2004). Comment peut-on se faire confiance sans se voir? Le cas du
développement des logiciels libres. Management, 7(3), 275-306.

Loilier, T., & Tellier, A. (2011). Que faire du mode¢le de 1’innovation ouverte ? Revue
francaise de gestion, 210(1), 69-85.

Manzini, R., Lazzarotti, V., & Pellegrini, L. (2017). How to remain as closed as possible in
the open innovation era: the case of Lindt & Sprungli. Long range planning, 50(2),
260-281.

Marchesnay, M. (1991). La PME: une gestion spécifique. Economie rurale, 206(1), 11-17.

Mazzola, E., Bruccoleri, M., & Perrone, G. (2012). The effect of inbound, outbound and
coupled innovation on performance. International Journal of Innovation Management,
16(06), 1240008.01-1240008.27.

Montelisciani, G., Gabelloni, D., Tazzini, G., & Fantoni, G. (2014). Skills and wills: the keys
to identify the right team in collaborative innovation platforms. Technology Analysis &
Strategic Management, 26(6), 687-702.

Nonaka, 1. (1994). A dynamic theory of organizational knowledge creation. Organization
science, 5(1), 14-37.

Ollila, S., & Elmquist, M. (2011). Managing open innovation: exploring challenges at the
interfaces of an open innovation arena. Creativity and Innovation Management, 20(4),
273-283.

Parida, V., Westerberg, M., & Frishammar, J. (2012). Inbound Open Innovation Activities in
High-Tech SMEs: The Impact on Innovation Performance. Journal of Small Business
Management, 50(2), 283-309.

Pénin, J. (2013). Are you open? An investigation of the concept of openness for knowledge
and innovation. Revue économique, 64(1), 133-148.

Pénin, J., & Burger-Helmchen, T. (2012). Crowdsourcing d’activités inventives et frontiéres
des organisations. Management international, 16, 101-112.

Rahman, H., & Ramos, I. (2010). Open Innovation in SMEs: From closed boundaries to
networked paradigm. Informing Science and Information Technology, 7(4), 471-487.

Romano, C. (1990). Identifying Factors Which Influence Product Innovation: A Case Study
Approach. Journal of Management Studies, 27(1), 75-95.

Rothwell, R. (1989). Small firms, innovation and industrial change. Small Business
Economics, 1(1), 51-64.

Schenk, E., & Guittard, C. (2016). Crowdsourcing et développement d’un écosystéme
d’affaires : une étude de cas. Innovations, 1(49), 39-54.

Scherer, F. (1981). Innovation and growth Schupeterian perspectives. MIT Press.

Stanistawski, R., & Lisowska, R. (2015). The Relations between Innovation Openness (Open
Innovation) and the Innovation Potential of SMEs. Procedia Economics and Finance,
23(October 2014), 1521-1526.

Tennenhouse, D. (2004). Intel’s open collaborative model of industry-university research.

13



Research-Technology Management, 47(4), 19-26.

Tsai, K.-H., & Wang, J.-C. (2009). External technology sourcing and innovation performance
in LMT sectors: An analysis based on the Taiwanese Technological Innovation Survey.
Research Policy, 38(3), 518-526.

Un, C. A, Cuervo-Cazurra, A., & Asakawa, K. (2010). R&D collaborations and product
innovation. Journal of Product Innovation Management, 27(5), 673-689.

Usman, M., Roijakkers, N., Vanhaverbeke, W., & Frattini, F. (2018). A systematic review of
the literature on open innovation in SMES. In Researching Open Innovation in SMEs (p.
1-28).

van de Vrande, V., de Jong, J. P. J., Vanhaverbeke, W., & de Rochemont, M. (2009). Open
innovation in SMEs: Trends, motives and management challenges. Technovation,
29(6-7), 423-437.

Van de Vrande, V., De Jong, J. P. J., Vanhaverbeke, W., & De Rochemont, M. (2009). Open
innovation in SMEs: Trends, motives and management challenges. Technovation,
29(6-7), 423-437.

Verbano, C., Crema, M., & Venturini, K. (2015). The Identification and Characterization of
Open Innovation Profiles in Italian Small and Medium-sized Enterprises. Journal of
Small Business Management, 53(4), 1052-1075.

Von Hippel, E. (1986). Lead users: a source of novel product concepts. Management science,
32(7), 791-805.

Waites, R., & Dies, G. (2006). Corporate research and venture capital can learn from each
other. Research-Technology Management, 49(2), 20-24.

West, J., & Gallagher, S. (2006). Challenges of open innovation: the paradox of firm
investment in open-source software. R&D Management, 36(3), 319-331.

Whynarczyk, P., Piperopoulos, P., & McAdam, M. (2013). Open innovation in small and
medium-sized enterprises: An overview. International Small Business Journal, 31(3),
240-255.

14



