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Abstract:

This paper aims to explore the existing behaviors among SMEs in tferms of open innovation
practices and actors involved ; type of company where it still seems difficult to implement an
open innovation approach. The objective is to identify the combinations of practices and
actorsto open up the innovation process, in order to help practitionersin their decision making
regarding the practices fo implement and the actors to collaborate with. Ourresults, based on
a literature review and a survey of 85 SMEsin Normandy, identify 11 open innovation practices
and 10 actors involved in 3 potential steps of the process. As a result, we highlight 3 different
behaviors among interviewed SMEs.
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1. Introduction.

Although since the formulation of the open innovation concept (Chesbrough, 2003), the
literature on open innovation has been evolving exponentially, SMEs generally receive litfle
atftention onthetopic (Brunswicker & Van de Vrande, 2014; Kirschbaum, 2005; Ollila & EImquist,
2011). A systematic review (Usman, Roijakkers, Vanhaverbeke, & Frattini, 2018) of articles
published on Web of Science in the field of innovation management aswell as related fields
such as strategic management shows that the literature on open innovation in SMEs is highly
fragmented and multidisciplinary. Indeed, open innovation is a polymorphic concept (Pénin,
Hussler, & Burger-Helmchen, 2011) that can be approached from a multitude of facets. Building
on the work of Huizing (2011), Battistela et al. (2017) explain that developing and operating
innovation activities in collaboration with external stakeholders requires new decisions that
need to be delineated into: when, how, withwhom, forwhat purpose, and in what way.

Van de Vrande et al (2009) are the first to look at open innovation practices applied by small
and medium-sized enterprises. The study focuses on the levers and barriers perceived by SMEs
when adopting an open innovation approach, which is measured using eight practices
reflecting technology exploration and exploitation. They show that companies rarely focus on
tfechnology exploitation or exploration but rather tend to combine these two aspects. They
also conclude that the so-called "open" firms are generally the largest firms. Finally, the study
implicitly suggests a sequence in the adoption of open innovation, starting with customer
involvement, followed by employee involvement and external networking, and ending with
more "advanced" practices such as intellectual property licensing, R&D outsourcing and
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venture capital. To understand the adoption of open innovation, Bianchi et al. (2011) propose
a framework including organizational modes (main open innovation practices organized
according to the direction of knowledge flow: outside-in or inside-out), types of partners and
phases of the R&D process. However, this framework was developed specifically for firmsin the
biopharmaceutical industry and therefore cannot be generalized to other industries or firm
sizes. Huizing (2011) reviews the understanding of the concept of open innovation by
addressing questions of what (the openness model), when (the dependence on the context
characterized by by factors internal and external to the firm) and how (the process). He
advocates a framework that helps managers decide at what stage of the innovation process
and with which with which external parties to collaborate in order to capture the value of
development and exploit the innovation activities. Theyel (2013) evaluates the adoption of
open innovation activity during different value chain activities (fechnology development,
product development, manufacturing, and marketing) with different actors (customers and
suppliers). The study highlights the importance of careful selection of open innovation activities
and partners. Bigliardi et Galati (2016) identify SME profiles focusing on the open innovation
practices adopted by Italian SMEs as well as the barriers and levers to open innovation
adoption. Thus, they highlight four main barriers and three company profiles. However, the list
of open innovation practicesidentified is not complete and previous studies have proposed
other practices that were not included in the survey. Only the most widespread practices in
the literature were considered. Finally, the study refers to a specific country and the sample is
too small for the results to be generalized. Battistela et al. (2017) explore the different practices,
actors, and ftools adopted by SMEs to open up their innovation process. They propose a
conceptual framework and an exploratory analysis conducted with companies from different
industries. The study revealsthat outside-in practices are more present thaninside-outpractices
and that they involve a wide variety of actors and tools. Coupled process practices were
mainly observed within established partnerships and collaboration is mainly done through a
co-creation process. However, this study is exploratory and requires empirical validation.
Starting from the observation that further research has not yet conftributed fully to the
understanding of the adoption of open innovation by the SME, we propose to explore the link
between open innovation practices, actors involved and essential steps of the open
innovation process in order to address three of the five decision domains proposed by Huizing
(2011), namely the how (the practices), the with whom (the actors) and the what purpose
(steps of the open innovation process). The objectiveis to identify existing behaviors among
SMEs in terms of open innovation practices and actorsinvolved, in order to assist practitioners
in their decision-making regarding which practices to implement and with whom tfo
collaborate.

2. Theoretical background.
2.1. Open innovation practices.

Openinnovation practicesare generally approached accordingto the form of openness, and
even though the classification of models remains a complex area(Dahlander & Gann, 2010;
Huizingh, 2011), a frend seems to be emerging: the categorization of approaches according
fo the direction of the knowledge flow (Ahn, Mortara, & Minshall, 2013; Bigliardi & Galati, 2016;
Van de Vrande et al., 2009). Therefore, the study of open innovation practicesis often simply
reduced to the three main logic models (outside-in, inside-out, and coupled process).
However, firms that use more practices are found to be more open to innovation than those
that use few practices (Burcharth, Knudsen, & Sgndergaard, 2014). Open innovation practices
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are therefore more precisely defined than simply defining the three identified logics, and
require the idenfification of activities that firms adopt and deploy when they choose to
innovate in an open manner (Chesbrough & Crowther, 2006; Van de Vrande et al., 2009).

2.1.1.0utside-in practices.
Outside-in includes activities to fap external knowledge to obtain new sources for innovative

ideas. This approach aims to obtain, integrate, and bring an external innovation to market
(West & Bogers, 2014). It involves conducting activities to acquire new external knowledge or
technology.

Companies can develop a co-design practice by directly involving customers or end
users(Gassmann, 2006; Spithoven, Vanhaverbeke, & Roijakkers, 2013; Van de Vrande et al.,
2009). The active involvement of these external stakeholders in the different design phases
allows their needs and expectations to be taken into account(Burcharth et al., 2014;
Gassmann, 2006; Van de Vrande et al., 2009; Von Hippel, 1986) in order to better meet them.
Another way to integrate external resources into the innovation processis crowdsourcing. This
approach aims to outsource an activity from the company to a number of multiple actors
(Howe, 2006; Pénin & Burger-Helmchen, 2012; Schenk & Guittard, 2016). It is an online
participatory activity in which an organization offers a group of individuals to voluntarly
engage in a task by conftributing their labor, money, knowledge, or experience. With the goal
of mutual exchange, the individual will receive social or monetary recognition as a result of
their participation (Arolas, 2012). To acquire technologies, companies may need to acquire or
use intellectual propertyrights such as patents(Gassmann, 2006; Lee, Park, Yoon, & Park, 2010;
Van de Vrande et al., 2009; Wynarczyk, Piperopoulos, & McAdam, 2013). The use of licensing-
into exploit externalknowledge allowsthe firmto reduce time-to-market (Burcharth et al., 2014;
Chesbrough, 2003; Gassmann, 2006). To acquire knowledge, firms resort to know-how
acquisition. This practice aims to acquire technical and scientific services from external entities
(Burcharth etal., 2014; Gassmann, 2006; Harland & Nienaber, 2014; Holzmann, Sailer, Galbraith,
& Katzy, 2014; Wynarczyk et al., 2013) when the company does not have the resources in-
house. Firms can also integrate a network that will allow them to develop relationships or
collaborate with external network partners and thus support the innovation process (Lee et al.,
2010; Van de Vrande et al., 2009; Wynarczyk et al., 2013). To capture strategic skills or
knowledge and attempt to access new markets or innovative technologies, firms can turn to
venture capital (Kim et al., 2008; Vanhaverbeke, van de Vrande, & Chesbrough, 2008; W aites
& Dies, 2006). This arrangement consists of investing funds directly in a promising venture capital
company (start-up orinnovative SME) forinnovative projects. This type of collaboration allows
the investing company to benefit from feedback on niche marketsin which it could not enter.

Outside-in is considered to be the dominant dimension in mature, asset-intensive firms
(Chesbrough & Crowther, 2006), as well as in firms belonging to low-tech sectors (Gassmann &
Enkel, 2004). Firms typically resort to this type of model when the skills or fechnologies are not
availablein-house and theirdevelopmentwould require too much effort, fime, or money to be
done in-house (Greco, Grimaldi, & Cricelli, 2016). This open innovation approach seems
appropriate for companies with limited resources (Huizingh, 2011)and would positively impact



the innovation capacity of these organizations (Laursen & Salter, 2004; Parida, W esterberg, &
Frishammar, 2012).

2.1.2.Inside-out practices.
In ifs inside-out dimension, also called outbound, open innovation consists in offering its

knowledge and technologies to its external environment. This process includes activities that
allow the organization to add value to unused internal assets by selling or revealing them to
other companies. The purpose of revealingis to reveal knowledge without expecting revenue
streams (Ayerbe, 2015). For example, a company that has filed a patent may establish a
licensing agreement with a supplier to enhance the value of its patent, or a prototype may be
resold to an interested customer.

Inside-out activities can be related to licensing-out and consist of selling licenses or
technologies not used by the company in order to maximize profits (Dong & Pourmohamadi,
2014; Gassmann, 2006; Lee et al., 2010; Lichtenthaler & Ernst, 2009; Van de Vrande et al., 2009;
Wynarczyk et al., 2013). Acompany can also develop a disruptive innovation project through
the creation of a new legal entity independent of the parent company (Kirschbaum, 2005;
Lichtenthaler & Ernst, 2009). This is known as a spin-off. The knowledge and fechnologies
acquired by companies are not always valued (Lanzolla & Suarez, 2012). Yet they can be a
source of direct and indirect profit (Cassiman & Valentini, 2016).. Through these various
confractual forms (lincensing-out, and spin-off), companies try to leverage their technological
knowledge, generating additionalrevenues (Lichtenthaler & Ernst, 2007). Apart from licensing,
any knowledge asset can be sold to increase the firm's financial performance (Chiaroni,
Chiesa, & Frafttini, 2010). Firms typically use this type of model to increase profitability, increase
internal R&D flexibility, improve innovation capacity, shorten time-to-market, or expand market
access (Chesbrough & Schwartz, 2007). Selling unused concepts helps to de-clutter the
innovation process (Chesbrough, 2006a). If concepts are not used, the effort generated in the
innovation processis usually lessened because these inventions decrease the perceived value
of the investments. Efforts will be focused more on commercializing these concepts rather than
on finding new profitable trajectories. Inside-out therefore requires the mobilization of
distribution and innovation capabilities, and this approach is generally more prevalent in high-
tech sectors (Gassmann & Enkel, 2004).

2.1.3.Coupled process practices.
The coupling process is, at least from a theoretical point of view, the ultimate goal of open

innovation. This approach consists of combining inside-out and outside-in processes and
sharing them within a network of partners. It allows companies to jointly develop and
commercialize innovations (Enkel & Gassmann, 2010). Two approaches can be
distinguished (Piller & W est, 2014): bidirectional and interactive

In the bidirectional coupled, actors pursue separate efforts to create innovation and other

useful knowledge. This knowledge is then shared in the form of contracts, licenses, etc.

Knowledge flows are used to augment each organization's own internal efforts to create and

commercialize innovation. Research consorfia and collaborative R&D are open innovation

practices that can be linked to this type of approach, since they involve conducting R&D

activities with external partners. A research consortium is an agreement between partners to
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carry out joint R&D activities. It differs from co-development in that the cooperationis not only
aninter-firm alliance, but can involve university laboratories orindependent research centers.
Whetheritis a research or co-development consorfium, the different stakeholders learn from
their partners and transmit information to them (Jullien & Pénin, 2014), to strengthen the
absorption and innovation capacities and enhance the capacity for valorization (Kherraz &
Said, 2018).

In the interactive coupled, the creation of innovation or knowledge takes place outside a
particular company. It is more about an interactive collaboration between different actors
leading to a joint innovation. Open source consists of making available to communities the
technologies and skills that the company masters in order to encourage the emergence of
new technicalsolutions, and then tobe able to exploitknowledge coming from outside (Pénin,
2013). It therefore responds to a coupled interactive approach.In the framework of a strategic
alliance, different entities will join forces with the aim of benefiting from know-how in exchange
for rapid access to a market, for example. The objective is to capture knowledge to quickly
bring an innovation to market, this approachis also part of the coupled interactive process.

The table below summarizes all the open innovation practicesidentified in the literature. More
details are given in Annex 1.

Outside-in Inside-out Coupled process
Co-conception Bidirectional
Crowdsourcing Open-source
Licensing-in Licensing-out M&A
Know-how acquisition Spin-off Interactive
Venture R&D collaborative

Research consortia

Table 1: Synthesis of open innovation practicesidentifiedin the literature.

2.2. Actors involved in the open innovation.

The open innovation model cannot be viewed as a simple dichotomy between an open and
a closed process, but involves different levels of openness (Dahlander & Gann, 2010; Huizingh,
2011) involving different types of actors. The effectiveness of open innovation does not only
depend on infernal knowledge flows (Chesbrough & Bogers, 2014; Dahlander & Gann, 2010;
Huizingh, 2011), but is linked to the active participation of external stakeholders either as
confributors to the creation of new knowledge or asreceivers of knowledge used to generate
innovations. Beyond customers and suppliers, the competences essential to the development
of the firm can be held by competitors, consultants, researchinstitutes, universities, government
institutes, laboratories, start-ups...(Chesbrough, 2003; Dries, Van Looy, & Debackere, 2005;
Tether & Tajar, 2008).Innovationisnolonger limited to partnershipsand integratesactorswhose
positionsin the value chain are different and/orindirect. The logic ofinnovation is therefore no
longer solely centered on the company, buton a network of interconnected actors (Sawhney
& Nambisan, 2007).



In addition to internal employees, the main source actors ofinnovation for SMEs are customers
and suppliers (Battistella et al., 2017). User or customer knowledge is a source of innovative
ideas that companies commonly rely on (Laursen & Salter, 2006; Piller & W est, 2014). Indeed,
end-users and consumers are increasingly important in the innovation process of SMEs
(Brunswicker & Van de Vrande, 2014; Lee et al., 2010; Scuotto, Santoro, Bresciani, & Del Giudice,
2017), as are communitiesthatrepresent an important external source of knowledge, practical
experience, and innovation (Bogers et al., 2017). For technological innovations, SMEs
collaborate more with universities (Marangos & W arren, 2017) orresearch centers. This type of
partnership favors the development of collaborative R&D, the transfer of human resources, or
the commercialization of intellectual property rights (Perkmann & Walsh, 2007). Public research
and innovation institutions and government agencies, on the other hand, can help SMEs
connect, communicate, and collaborate with independent partners and other parties to
renew innovation practices (Gabriele, D'Ambrosio, & Schiavone, 2017; Vrgovic, Vidicki,
Glassman, & Walton, 2012). Indeed, these institutions create the context for regulation,
intellectual property law, financial markets, and industry structuresin which firms can innovate
(Battistella et al., 2017).

Collaborations with external parties tend to benefit the firm not only in terms of innovation, but
also in terms of financial performance. This is the case, for example, with collaborations with
suppliers due to the combination of complementary capabilities and common goals between
the company and suppliers (Un, Cuervo-Cazurra, & Asakawa, 2010). Collaborations with
research centers and universities, on the other hand, have a positive impact on product
innovations (Huang & Rice, 2009; Tsai, 2009; Un et al., 2010). The possible differences between
stakeholders can lead to heterogeneous factors that contribute or not to the adoption of an
open innovation approach. When the knowledge is related to the preferences/needs of
customers/users, or fo a context requiring experts to contribute to the definition of the problem
and the contribution of knowledge to solutions, the integration of external stakeholders is
relevant. Conversely, theirimportance decreasesin situations where knowledge is tacit and ifs
developmentislinked to contextual aspects of an organization (Bogers et al., 2017).

2.3. Essentials steps of the open innovation process.

Different processes have been proposed in the literature to model how firms leverage external
sources of innovation: acquisition, assimilation, transformation, and exploitation (Zahra &
George, 2002); strategy, sourcing, intfegration, and metrics (Chesbrough & Crowther, 2006);
motivating, integrating, and exploiting (W est & Gallagher, 2006); as well as wanting, finding,
getting, and managing (Slowinski & Sagal, 2010). Based on the analysis of these models, W est
and Bogers (2014) propose a four-steps model in which a linear process consisting of three
major steps (obtaining innovations from external sources, integrating innovations, and
commercializing innovations) is combined with interactions between the firm and its
collaborators.

Obtaininginnovations from external sources requires two steps: companies must first identify
the sources of innovation, and then bring those innovationsinto the company. The main
activities involved in obtaining innovation from external sources are search, selection and
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acquisition. W hile important, the innovation idenfification and acquisition step alone is not
sufficient. In order for firms to make the most of external sources of innovation, the acquired
innovations must be fully integrated into the firm's R&D activities. To do this, absorptive
capacity-thatis, a firm's ability fo assimilate and use external knowledge-is a critical element.
The last step, commercializing, is to establish the right business model in relation to the strategy
in order to capture or create value (Chesbrough, 2006b). Note thatresearch on the acquisition
and use of innovation from external sources implicitly assumes that technology from external
sourcesis commercialized in the same way asinternally developed technology. Since the open
innovation modelis not alinear model, but one that includesreciprocal relationships, a fourth
stage of interaction makes the process of advantage interactive. These interactions can take
the form of feedback or mutual exchange (W est & Bogers, 2014).

* Employees
* Customers

* Suppliers

* Universities

* Private R&D providers

® Start-up

* Companies in different
industries

* Competitors in same industry

* Open-source * Communities

* M&A

* Experts and external

* Licencing-out A, consultants

* Spin-off

* Obtaining
* Integrating
* Commercializing

Figure 1 : Research framework



3. Research methodology.
3.1. Data collecting.

Our empirical analysisis based on data from SMEs located in Normandy and belonging to the
manufacturing or specialized, scientific and technical activities sector. To define a company
asan SME, we based ourselves on the European Commission’s definition (2016) of a company
with a payroll of less than 250 and a turnovernot exceeding 50 million euros Data was collected
between July 2018 and March 2019 via a questionnaire specifically designed forour study. SME
managers were asked to fillin information regarding the involvement of different actors in the
innovation process and the collaborative practices deployed.

The survey was organised into several sections:

— General Information - This section collects general data on the type andlocation of the
company orthe employee-base.

— Openlinnovation practices-Thissection focuses on the innovation practicesdeveloped
by companiesto carry out innovation projects. Foreach of the proposed practices, the
respondent was asked to specify if it is adopted or not. Example affirmations are: “The
customer is involved in the design process” or “New technologies are commercialized
through the creation of a new independent entity”.

— Openinnovation actors. Thissection focuses on the company'slinkswith external actors.
As previously, the respondent was asked to specify each of the statements are tfrue or
false. Sample questionsinclude “Employees are involved in the innovation process” or
“Suppliers are involved in innovation project”.

— Innovation process. This section focuses on three of the main step as of open innovation
process (obtaining, integrating and commercializing). The respondent was asked fo
specify in which steps the company involves external actors.

Finally, our sample consists of 85 SMEs. Table 2 presents the descriptive characteristics of the
sample of SMEs investigated

Sector Number % Size classification Nurwaer
of firms of firms
Manufacturing 48 56,5 <50 employees 30
Between 50 and 25 employees 18
Specialized, scientific 37 43,5 <50 employees 30
and technical activities Between 50 and 25 employees 7
Total 85 100 85

Table 2 : Descriptive characteristics of the sample investigated.

3.2. Data Analysis.

In order to identify different profiles of SMEs adopting an open innovation approach, we
perform a principal component analysis followed by a hierarchical ascending classification
and the K-means method. Multivariate descriptive analysis methods such as principal
correspondence analysis are frequently used in a classification approach in order to reduce
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the number of dimensions (Bocquet, Bas, Mothe, & Poussing, 2013). We begin our principal
component analysis (PCA) by looking at the reliability of the measures (Table 3). Measures will
be considered reliable if:

— The Kaiser-Meyer-Olkin (KMO) of each variable is greater than 0.6.

— The overall Kaiser-Meyer-Olkin (KMQO) is greater than 0.7.

— The Cronbach'salpha foreach variable is greater than 0.6.

— The overall Cronbach'salphais greater than 0.7.

— The explained variance is greater than 60%.

— Bartlett'stest of sphericity is significant at 0.0001.

KMO Cronbach’s alpha

Licensing-in 0,701 0,685
Know-how acquisition 0,620 0,724
R&D collaborative 0,720 0,623
M&A 0,734 0,663
Research consortia 0,691 0,631
Open-source 0,666 0,685
Licensing-out 0,746 0,681
Spin-off 0,831 0,670
Global 0,719 0,701

Table 3 : Results of the Kaiser-Meyer-Olkin (KMO) test and Cronbach's alpha for the selected
dependent variables.

We then perform a hierarchical bottom-up classification, using the coordinates of the
observationsobtained by the PCA. The analysisof the variability of alleight components (Table
4) leads us to retain only those componentswhose eigenvalue is greater than 1/8 of the sum,
i.e.0.18. We decide toretain the first two components explaining 55.28% of the total variance.

F1 F2 F3 F4 F5 F6 F7 F8
Eigenvalue 0,55 0,26 0,16 0,15 0,11 0,09 0,09 0,06
Variability (%) 37,28 18,00 10,83 10,21 7,54 6,15 5,90 4,09
cumulative % 37,28 55,28 66,11 76,32 83,85 90,01 95,91 100,00

Table 4: Variability of the 8 PCA components

To group the SMEsin our sample infto homogeneous categories with regard to open innovation
practices and to identify different profiles, we need to have an overview of the classes formed
and to define theirnumber. To do this, we carmry out a hierarchical ascending classification. To
determine the final number of clusters, we used the dendrogram (Figure 2) and the statistical
accuracy of the classification, measured by the ratio of infra- and inter-cluster variances and
the number of firms per cluster (Table 5).



Dendrogram

70 +

60 +

50 +

I
o

Dissimilarity

w
o
'

20 +

N - R

Figure 2 : Dendrogram of the hierarchical ascending classification

Cluster 1 2 3

Size 23 37 25
Ratio of intra-cluster 35,9%
Ratio of inter-cluster 64,1%

Table 5: Results of the decomposition of the three classes according to the CAH

We then proceed to a dynamic clustering (non-hierarchical) or K-means method to identify
relatively homogeneous companies according to the chosen characteristics. By integrating
the number of groups (fixed at three by the hierarchical ascending classification), we obtain
the final distribution of our classes (Table 6).

Cluster 1 2 3

Size 30 31 24
Ratio of intra-cluster 33,7%
Ratio of inter-cluster 66,3%

Table 6: Results of the decomposition of the three classes according to the K-mean

Finally, we characterize the different clusters thus obtained, by comparing the different
modalities of each of the variables (Table 7). A modality is considered characteristic of the
cluster if its abundance in the cluster is judged significantly higher than what would be
expected given its presence in the population. The abundance of a modality is defined by
comparingits percentage in a specific class to its percentage in the population.
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4. Results and discussion.
4.1. Empirical results

Based on previouscriteria, we arrived at a three-class solution. Takinginto account the different
variables, we qualified the groups as "closed innovative SMEs" (cluster 1 - 35.3%), "acquisition
innovative SMEs" (cluster 2 - 36.5%) and "interactive innovative SMEs" (cluster 3 - 28.2%).

Cluster 1 Cluster 2 Cluster 3
(30 SME) (31 SME) (24 SME)
ACTORS
Employees 0,900 0,903 0,958
Customers 0,833 0,935 0,917
Suppliers 0,633 0,839* 0,667
Universities 0,233*** 0,419 0,708%***
Private R&D providers 0,033*** 0,387 0,542%**
Start-up 0,133 0,161 0,458***
Companiesin different industries 0,267** 0,452 0,708***
Competitors in same industry 0,033 0,129* 0,000
Communities 0,000 0,000 0,042
Experts and external consultants 0,167*** 0,484* 0,417
PRACTICES
Licensing-in 0,033* 0,161 0,208
Know-how acquisition 0,000%** 0,742%** 0,250
Qutside-in | Co-conception 0,833 0,935 0,958
Crowdsourcing 0,033 0,000 0,042
Venture 0,067* 0,097 0,375%**
R&D collaborative 0,133*** 0,355 1,000%**
Coupled | Research consortia 0,033*** 0,226** 1,000*
process M&A 0,000%** 0,710%*** 0,583***
Open-source 0,100 0,129 0,375%**
) Licensing-out 0,000** 0,032 0,333***
Inside-out s o 0,067+ 0,065 0,500
STEP PROCESS
Obtaining 0,333* 0,581 0,500
Integrating 0,533 0,645 0,708
Commercializing 0,333 0,323 0,708***
DESCRIPTIVE CHARACTERITICS
Service sector (vs. manufacturing) 0,167*** 0,484 0,708***
50 - 250 employees (vs. less than 50) 0,433** 0,258 0,167

Note : p-value significant at the level of 1% ***, 5% ** and 10%*

Table 7 : Characterization of clusters.

The three clusters obtained can be described as follows. The first cluster is composed by 30
SMEs mainly operating in manufacturing sector. With the exception of co-conception
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(although thisis the lowest score of the three clusters), our analyze showsthat SMEsin this cluster
have low scores on all open innovation practices and external actors (except customers and
suppliers although this is the lowest score of the three clusters) are little involved in the
innovation process and these SMEs mainly seek for intfegrating knowledge. Openness is
therefore only very slightly developed. We named this cluster "closed innovative SMEs" in
accordance with the work of Chesbrough (2003) who contrasts open innovation and closed
innovation where only the role of internal resources is privileged. The second cluster is
composed by 31 SMEs with mainly less than 50 employees, operatingin both manufacturing
and service sector. In addition toemployeesand customers, SMEs in this clusterinvolve suppliers
and competitors more than SMEs of other clusters for obtaining and integrating innovation.
They mainly adopt know-how acquisition and M&A practices. As a reminder, a M&A is an
association of different entities with the aim of taking advantage of know-how in order to
capture knowledge to quickly bring an innovation to market. The name of this cluster,
"innovative acquisition SMEs"isinspired by the work of Dahlanderand Gann (2010). The authors
propose four forms of openness categorized according to the approach used (outside-in or
inside-out) and according to the financial criterion (with or without financial cost). They define
acquisition innovation as the enrichment of an R&D process through the purchase of external
resources, which seems to correspond to the practice of SMEs in this group. Finally, the third
clusteris composed by 24 SMEs mainly operating in service sector with less than 50 employees.
Also in addition fo employees and customers, SMEs in this cluster involve universities, private
R&D providers, starf-up and companies in different industries for integrating and
commercializinginnovation. These SMEs have high scores on collaborative R&D and research
consortia, as well as a high adoption of spin-offs. The SMEs in this group are the ones that use
intellectual property titles the most, both for licensing-in and especially for licensing-out. They
also adoptopen-source and venture capitalmore than SMEsin the other two clusters, although
these are not major practices. Strategic alliances are also developed. In naming this class
"interactive innovative SMEs," we drew on the two approaches to coupled process
distinguished by Pillerand West (2014). As areminder, in theinteractive approach, the creation
of innovation or knowledge takes place outside a particular firm. It is more of an interactive
collaboration between different actorsleading to a joint innovation.

Figure 3 summarizes this analysisin the form of a diagram showing the salient features of each
group of SMEsin our sample.
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. . Innovative acquisition Innovative interactive
Closed innovative SMEs SMEs SMEs
(cluster 1)
(cluster 2) (cluster 3)

Practices: Practices: Practices:
* No specific practices adopted * Know-how acquisition * Collaborative R&D
* M&A * Research consortia
* M&A
— — — * Spin-off

* Capital venture
* Open-source

* Licensing-out
* Licensing-in

Actors: Actors: Actors:
* No specific actors involved * Suppliers * Universities
| * Competitors |__ * Private R&D providers
* Start-up

* Companies in different industries

Steps: Steps: Steps:
L * Integrating L » Obtaining L * Integrating
¢ Integrating ¢ Commercializing

Figure 3: Summary of the classification

4.2. Discussion.

As mentioned previously, Chesbrough and Brunswicker (2013) find that internal employees are
mentioned as a major source of innovative ideas. Ourresults seem to support this by showing
that regardless of the SME's behavior towards open innovation, employees are very much
involved in the process. In fact, in the three cluster, more than 90% of SMEs involve their
employees. Our results also show that customers and supplier are also the most involved
stakeholder. It is in accordance with several authors who highlight that in addition to internal
employees, the main source actors of innovation for SMEs are customers and suppliers
(Battistella et al., 2017; Laursen & Salter, 2006; Piller & W est, 2014). Moreover, previous studies
show that collaborative R&D (Marangos & Warren, 2017) and the commercialization of
intellectual property rights (Perkmann & Walsh, 2007) are developed in partnership with
universities or research centers. In the third cluster, SMEs are in partnership with universities and
private R&D providers and it is the cluster where licensing-in, licensing-out and collaborative
R&D are the most adopted.

Van de Vrande et al. (2009) observe that SMEshave a preference for non-monetary innovation
activities .i.e. practices such as co-design, research consorfium, crowdsourcing or networking
(Chesbrough & Brunswicker, 2013). They even state that user involvement in the innovation
process is the most common open innovation practice in SMEs. In our sample, the most
adopted practice is indeed co-design: more than 90% of SMEs have adopted this practice.
Collaborative R&D, strategic alliance and research consortium are also highly developed
practices. However, crowdsourcing is the least adopted open innovation practice by SMEs.
Therefore, the SMEs in our sample do not favor non-monetary open innovation practices, but
those whereintellectual property iseasiest to manage and where financial expensesare lower.
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Whereas Van de Vrande et al. (2009) find that SMEs in industry and services adopt Ol
approachesin relatively similarways, Mina et al. (2014) and Rangus and Drnovesk (2013) find
difference differences in Ol adoption between the industry and service sectors (Mina et al,,
2014; Rangus & Drnovsek, 2013). Ourresults show that innovative closed SMEs (mainly industrial)
do nothavethesame practicesasinnovativeinteractive SMEs (mainly service). However, there
is no differentiation in the case of innovative acquisition SMEs, which are as much industrial as
service SMEs. Our results can thus help explain the difference in the results found by Van de
Vrande et al. (2009) and Mina et al. (2014) and Rangus and Drnovesk (2013). Also, according
to Rangus and Drnovesk (2013) service firms are more involved in most open innovation
activities than industrial firms especially in licensing activities and in involving employeesin the
innovation process. Our classification shows that interactive innovative SMEs are mainly
specialized activity firms that adopt the most open innovation practices, and whose
employees are involved in the innovation process, while closed innovative SMEs are mainly
industrial firms that adopt few open innovation practices, and whose employees are little
involved in the innovation process. It therefore validates the findings of Rangus and Drnovesk
(2013).

5. Conclusion.

The objective of this research was to examine the existing behaviors among SMEs in terms of
open innovation practices and actorsinvolved. To reach this goal, we used a literature review
fo propose a framework with 11 open innovation practices for the “how” dimension, 10
stakeholders for the "with whom" dimension and three linear steps for the “what purpose”
dimension. Then, we survey 85 SMEs in Normandy to collect our data. To finish, we carried out
a classification that revealed three clusters of SMEs. One cluster of SMEs known as closed
innovators, which do not practice much open innovation. Asecond cluster named acquisition
innovators, where SMEs seek to enrich their R&D process by purchasing external resources. A
third cluster of interactive innovators, which promote collaboration between different actors
to achieve jointinnovation.

Several contributions emerge from our research. From a theoretical point of view, it attempts
to contribute to open innovation research by providing a better understanding of SMES’
behaviorin terms of open innovation practices and actorsinvolved. By focusing on 3 of the 5
dimensions, it follows the call of Huinzigh (2011) for developing and operating collaborative
activities for innovation into *when, how, with whom, what purpose, and in what way”
dimensions. Another theoretical contribution concerns the identification of three groups of
SMEs with distinct profiles in terms of adoption of open innovation practices. This theoretical
confributionisimportant because it can explain some of the confradictory resultswe findin the
literature, especially regarding the adoption of open innovation practicesin the industry and
service sectors.

From a managerial point of view, a better understanding of the open innovation practices
adopted and the main actorsinvolved in the different stages of the open innovation process
could lead to a more thoughtful implementation of open innovation by SMEs. It offers a
framework based on practices, actors and essentials steps that managers can refer to when
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decidinghow (withwhom and whatpurpose) to deploy the different practices. Thisstudy could
therefore help SME managers to better identify open innovation practicesto set up, and to
better identify actors to be involved in implementing this approach. Thus, SMEs wishing to
develop an open approach forintegrate or commercialize innovation, collaborate more with
universities, private R&D providers, start-up and companies in different industries.

Finally, we recognize some limitationsto our study that require further research contributions.
First, our study refers to a specific region and two sectors of activity. In order to generalize the
results, we would need a more diversified sample of companiesin terms of activity sector as
wellas a comparison with SMEs operatingin different regions or even countries. Alarger sample
would also allow for the identification of additional behaviors. In addition, furtherresearch is
needed not to modify the theoretical framework, but to complete it with the two others
dimensions proposed .i.e.in what way and when.
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Annex 1 - Open innovation practices reviewed in literature

- Inward IP licensing

time-to-market and find new ideas

Practices Definition References
OUTSIDE-IN
Li L (Burcharthetal.,2014; Chesbrough,
- Licensing-in .
- Insourcing Exploiting external knowledge to reduce 2003; Gassmann, 2006; Leeetal .,

2010;VandeVrandeetal., 2009;
Wynarczyketal., 2013)

- Venture Invest in promising venture companies to (Kimetal.,2008; Waites & Dies,
- Spin-in bring new ideas 2006)
(Burcharthetal.,2014; Gassmann,
- Know-how Buy R&D services provided by external 2006; Harland & Nienaber, 2014;
acquisition organizations Holzmannetal.,2014; Wynarczyk et

al. 2013)

- Co-conception

- Co-design

- Customer
involvement

Accessing new ideas by involving
customers in the R&D or design process.

(Burcharthetal.,2014; Gassmann,
2006;VandeVrandeetal., 2009;
Von Hippel, 1986)

- Crowdsourcing

Outsource an activity to a large number of
anonymous actor.

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

COUPLED PROCESS

- R&D collaborative
- Co R&D

Conducting R&D with external partners

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

- Research consortia

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

Open aninternal project to form a new
market and test customers’ response

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

INSIDE-OUT

- Licensing-out
- Out-sourcing

Licensing or selling unused technologies to

(Dong & Pourmohamadi, 2014;
Gassmann, 2006; Leeet al., 2010;
Lichtenthaler & Ernst, 2009; Van de

. (.)utw.ard P maximize profit. Vrandeetal., 2009; Wynarczyk etal.,
licensing 2013)

) SmeOﬁ Spin-off internal organizations to ,

- Essaimage - . . . (Kirschbaum, 2005)
Spin-out commercialize disruptive technologies
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