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Abstract. Open innovation (Ol) assumes that businesses combine external and internal
ideas as the primary means to accelerate internal innovation or access the market to
commercialize their technologies. Ol has recently been studied in small and medium-sized
enterprises (SMEs). However, to date, little has been done to create a conceptual
framework for these studies, particularly in terms of classifying them by specific
characteristics and determinants of Ol. We propose such a framework, based on a
systematic literature review of 130 papers. The papers were critically evaluated and
examined to see how the literature has evolved in recent decades. Theoretical and
managerial implications are discussed. The study reveals that much progress has been
made on this subject, although the literature is very recent and many areas remain

unexplored.

Keywords. Open innovation, SMEs, determinants, characteristics, systematic literature

review.

Results and views expressed in this publication are the sole responsibility of the authors and do not necessarily
reflect those of CIRRELT.

Les résultats et opinions contenus dans cette publication ne refletent pas nécessairement la position du
CIRRELT et n'engagent pas sa responsabilité.

* Corresponding author: Carene.Tchuinou@cirrelt.ca

Dépdt Iégal — Bibliothéque et Archives nationales du Québec
Bibliothéque et Archives Canada, 2020

© Tchuinou, Poulin, Veilleux and CIRRELT, 2020



Specific Characteristics and Determinants of Open Innovation in SMEs: A Systematic Literature Review

1. Introduction
Recent years have seen a dramatic increase in Open Innovation (Ol) research in the
literature on business innovation. This kind of openness works in two directions: on the one
hand, a business opens itself up to knowledge from outside actors; on the other hand, it
deliberately makes commercially useful internal knowledge available to the market
(Chesbrough, 2003; West et al., 2006).

Previous studies have focused on Ol in large R&D-intensive enterprises that use external
technological knowledge to strengthen internal research (outside-in) and that outsource
internal knowledge to generate additional funds (inside-out) (Chesbrough, 2003). In these
studies, Ol takes various forms depending on the direction of knowledge flows (Chesbrough
et al., 2006) and is primarily technology-driven. It has three main determinants: use of ICTs
and knowledge management systems (Dodgson et al., 2006); available resources,
especially innovation networks (Dittrich and Duysters, 2007); and, most importantly, the
sector and industry (Gassmann, 2006). The benefits of opening up the innovation process
are widely accepted by large corporations, such as Philips, Xerox, Eli Lily, BASF, and
Procter & Gamble, and within the software development community (Chesbrough, 2010).

More recently, researchers have been looking at Ol in SMEs and have begun to explore its
characteristics and determinants (Brunswicker and Vanhaverbeke, 2015; Spithoven et al.,
2013; Usman and Vanhaverbeke 2017). Some studies have shown possible advantages for
SMEs, in particular an improved capability to cope with the limitations of being a small
business that lacks resources and skills (Bianchi et al., 2010; Van De Vrande et al., 2009;
Chesbrough et al., 2006). Other studies have shown possible disadvantages: SMEs are
highly sensitive not only to the costs of Ol but also to its risks, and such risks may hinder
their development (Ham et al., 2017; Huang et al., 2015; Taheri et al., 2018). Use of Ol
seems to be favoured by some SME characteristics, in particular flexibility, informality and
risk-taking, and hindered by others, particularly small size, lack of human and financial
resources, limitations of scale and absence of technological assets (Spithoven et al., 2013;
Ahn et al., 2015; Basco and Calabro, 2016). Thus, SMEs are an interesting subject for study
of Ol.

Despite recent interest in the subject, research remains limited and studies scattered,
fragmented or sometimes contradictory. There is a need for a conceptual framework that
will consolidate and bring together all relevant studies about Ol in SMEs, so that we may
explore its specific characteristics and identify the determinants that enable SMEs to
innovate in an open environment. For these reasons, we did a systematic review of the
literature.

Our research questions were:

- What are the characteristics of Ol in SMEs?
- What are the main determinants of Ol in SMEs?
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- How do these different elements relate to each other within an integrated conceptual
framework?

The answers would be helpful in theoretical and practical ways. In academia, they would
improve understanding of Ol in SMEs and help identify its characteristics and determinants
in that specific context. To our knowledge, no systematic review of the literature has brought
these different elements together into a framework that could be used to analyse their
interconnections and complementarity. We could thus better understand the complex
relationships between Ol characteristics and Ol determinants. Researchers would also have
a road map with which they could go further and test whether previous research results can
be generalised to different contexts. Finally, our findings would in practice help SME
managers and decision-makers make evidence-based recommendations on Ol in their
organisations.

The rest of the paper is structured as follows. The next section will present a brief theoretical
framework for the Ol concept, a discussion of Ol characteristics that have mainly been
studied in large businesses and an overview of the emerging literature on Ol in SMEs. The
following sections will discuss the relevance of using a systematic literature review to
address this issue and our methodology. Next, we will review the current state of the
literature, as shown by selected articles on Ol characteristics and determinants in SMEs and
propose an integrated conceptual framework. The paper will end with the theoretical and
managerial implications of our review as well as its originality. We will also identify what
remains to be learned about Ol in SMEs and develop a roadmap for future research.

2. Theoretical framework

2.1. Definition of open innovation

Open innovation is “the use of the purposive inflows and outflows of knowledge to accelerate
internal innovation, and to expand the market for external use of innovation, respectively”
(Chesbrough et al., 2006, p.1). This definition implies that the business opens itself up in
order to benefit from external knowledge and to create opportunities for co-operative
innovation processes with partners, customers and/or suppliers (Gassmann and Enkel,
2004). For Van der Ploeg (2011), Ol is simply the integration of external knowledge to create
value for customers. It refers to an emerging model of innovation in which businesses use
research and development that may be outside their organisational boundaries
(Chesbrough, 2003). Thus, they resort to collaborative strategies to access and use
knowledge available outside their boundaries and, reciprocally, to make their own
knowledge and technologies available to the market.

2.2. General characteristics of Ol: practices, tools and actors
Ol is defined not by a single activity but by a set of elements, activities and practices that,
together, complement each other and affect the purpose and outcome of the innovation
process. Thus, to understand the characteristics of Ol, we looked to the approach developed
by Battistella et al. (2017). We chose this approach because it provides a broader look at
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studies on the subject. According to the authors, Ol can be understood in terms of three
main characteristics: practices, tools and actors.

2.2.1. Ol practices

Ol practices are activities that businesses adopt and deploy to implement Ol (Vrande et al.,
2009). The literature on Ol in large businesses tells us that it can be implemented through
inbound (outside-in), outbound (inside-out) and coupled processes. The following Table 1
presents the main OI practices (inbound, outbound and coupled processes) identified in
large businesses with some associated examples.

Table 1: Main Ol practices

Ol practices

Examples

Authors

Outside-in (inbound process):
integration of knowledge from
external sources to increase
innovation

Customer involvement; external
networking; external knowledge sourcing;
R&D collaboration; mergers and
acquisitions; strategic alliances; IP-in
licensing/inward licensing of IP; mass
customisation; crowdsourcing

Chesbrough et al. (2006);
Lichtenthaler (2008,
2011); Gassmann (2006);
Henkel (2006)

Inside-out (outbound process):
the process of a business earning
money by putting its ideas on the
market, by selling intellectual
property and by transferring ideas
to the external environment

Sale of intellectual property licences;
open-sourcing; sale of innovation projects;
joint ventures for commercialisation of
technology

Chesbrough et al. (2006);
Lichtenthaler (2008,
2011); Gassmann (2006);
Henkel (2006); Vrande et
al. (2009); Gassmann and
Enkel (2004)

Coupled process: co-creation
with complementary partners in
strategic networks, both to
integrate external knowledge and
skills and to outsource its own
knowledge and skills

R&D collaborations; strategic/technology;
alliances/consortia; joint ventures

Gassmann and Enkel,
(2004); Enkel et al. (2009)

2.2.2. Oltools

Ol tools are instruments, interfaces and technologies that help businesses adopt and
implement Ol. Aloini et al. (2015) have studied these tools and identify three main types:
technological, organisational and management. Table 2 presents some examples of
technological, organisational and managerial tools used to implement Ol.
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Table 2: Technological, organisational and managerial tools for Ol

Ol tools

Examples

Authors

Technological tools: related to
information and communication
technologies (ICTs), such as Web
2.0 or social media networks, which
enable businesses to interact with
different sources of knowledge

Free software; crowdsourcing
platforms; web-enabled innovation
brokers; new technologies for data
mining, simulation, prototyping and
visual representation to support
development of new products (DNP)

Krogh and Hippel (2003),
Dahlander and Gann (2010);
Lee et al. (2010); Krogh and
Hippel (2003); Di Gangi and
Wasko (2009); Leimeister et
al. (2009)

Whelan et al. (2014); Dodgson
et al. (2006);

Organisational tools: researchers
have discussed how theories about
organisational structure can be
coupled with the OI paradigm, and
which concepts from these theories
meet the needs of the Ol paradigm

Such concepts as specialisation,
formalisation and decentralisation are
being increasingly studied to
understand their influence on Ol gains

Ihl et al. (2012)

Managerial tools: combination of
routines, practices and incentives to
support Ol implementation

Suggestion boxes, which promote
exchange and sharing of ideas
Workshops or collaborative projects,
which jointly support sharing of high
levels of uncertainty and risk

Igartua et al. (2010)

2.2.3. Olactors

The actors involved in the Ol process can be either internal or external to the organisation,
related or not to the value chain. Table 3 presents the different actors who may be
associated with implementation of Ol: suppliers and customers, users and consumers, spin-
offs and spin-outs, internal employees, CEOs, geographic communities and communities of
practice, governments, policy makers and other political and economic institutions,
universities and research centres, etc.
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Table 3: Examples of Ol actors

Ol Actors Examples Authors

Actors related to the value  Suppliers and customers; users and Chesbrough and Brunswicker
chain consumers; spin-offs and spin-outs (2014); Theyel (2013)
Internal actors Internal employees and CEOs Chesbrough and Brunswicker

(2014); Chesbrough (2003);
Burcharth et al. (2014);

External public actors Communities and communities of practice; Chesbrough (2006)
government, policy makers and other political
and economic institutions; universities and
research centres

External private actors Intermediaries: Many companies are Giannopoulou et al. (2011);
supporting the Ol process more and more West and Lakhani (2008)
through direct involvement in communities
(as members) or through indirect involvement
(as sponsors)

2.3. Openinnovation and SMEs: foundational studies

Within the extensive literature on adoption of Ol, research on small and medium-sized
enterprises (SMEs) has gained considerable momentum. Indeed, the latest studies
show that business size has an impact on Ol use and implementation (Keupp and
Gassmann, 2009; Lichtenthaler and Ernst, 2009; Vrande et al., 2009). Although SMEs
are able to implement the Ol paradigm, they do so less often and differently (Harland
and Nienaber, 2014; Holzmann et al., 2014; Vrande et al., 2009). Earlier work has
shown a big difference in innovation strategies between small and large businesses
(Acs and Audretsch, 1990; Vossen, 1998). Ol in SMEs has its own characteristics, which
are poorly described by the existing literature on Ol in large businesses. The lessons
learned from the latter are not transferable to the former. Despite similarities between
the two business models, the differences are so substantial that managers need a
specific conceptual framework to successfully manage Ol in SMEs. To this end, several
authors have tried to identify the differences. For Vanhaverbeke (2017), SMEs differ
from large businesses in that they lack a portfolio of innovation projects; consequently,
they do not need to frame their innovation activities in a closed or open innovation
funnel. Furthermore, because Ol is managed by the entrepreneur or founder of the
SME, and not by the manager of research and development, it becomes integral to the
entrepreneurial process. Finally, Ol networks are managed differently in SMEs than in
large businesses. An SME deals with its innovation partners much more through
individual relationships based on trust and informal communication. These differences
thus warrant a specific focus on Ol in SMEs.

This specific focus is especially justified by the inherently contradictory position of SMEs
with regard to Ol. On the one hand, they seem naturally suited to Ol. For Brunswicker
and Vanhaverbeke (2015), SMEs are generally more flexible, less formal and better
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able to make fast decisions than larger businesses. They are less risk-averse and often
have specialised knowledge in one area. As a result, they can better identify and seize
opportunities more quickly, especially opportunities to innovate with external partners.
For Chesbrough (2010), they have several advantages in this respect over large
businesses: their small size makes them a good fit for small markets (which are less
interesting for large businesses); they are more focused than larger and more
diversified businesses, which have more diffuse objectives; they are better able to offer
services in specialised or limited fields; their entrepreneurial vision attracts more
enterprising and dynamic R&D employees; their faster decision making enables them
to respond more quickly to customer feedback or the challenges of their competitors
and evolve their own business models. On the other hand, SMEs are disadvantaged by
their lack of human and financial resources, limitations of scale and lack of technological
assets (Ahn et al., 2015; Basco and Calabro, 2016; Spithoven et al., 2013). These
disadvantages are a hindrance to what they can offer to innovation partners. Thus,
SMEs have characteristics that both enable and hinder their use of Ol. In this respect,
they provide an interesting context for study (Ramirez-Portilla et al., 2017). All these
reasons explain the need to learn more about Ol in SMEs, its different modalities and the
conditions or determinants of its effectiveness.

To our knowledge, the literature does not currently offer an integrated conceptual framework
for Ol in the specific context of SMESs. In addition, researchers have not yet grouped together
Ol characteristics and determinants to provide a comprehensive picture. To get such a
picture, one must go through the literature and consult a large number of scientific papers.
Our paper will help remedy this shortcoming.

3. Relevance of a systematic literature review
A systematic literature review identifies, selects, evaluates and summarises primary studies,
data and research findings on a specific subject (Becheikh et al., 2006; Cook et al., 1997;
Tranfield et al., 2003). It is now widely viewed as the least biased and most rational way to
synthesise research data and as a powerful tool to collect the best available knowledge for
decision making.

In this research, use of a systematic review has several justifications. First, it would be new.
We searched the ABI/INFORM Global, Business Source Premier and Web of Science
databases for systematic literature reviews of peer-reviewed journals on Ol in SMEs. The
search was for titles that had the terms “Open innovation” and “SME” or “small and medium-
sized enterprises” and “literature review” or “overview” or “review”. To date, there have been
four general systematic literature reviews on Ol in SMEs, but none of them was focused on
the specific characteristics and determinants of Ol in SMEs. Table 4 shows how our review
compares to the previous ones.
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Table 4: Comparison between previous literature reviews and ours

Hossain (2015) Hossain and Odriozola- Torchia and Our review
Kauranen (2016) Fernandez et al. Calabro (2019)
(2019)
Type Systematic Systematic review  Bibliometric analysis. Systematic review  Systematic review
review
Purpose To examine To synthesise the  To provide a To assess the To examine the
current research  extant literature on comprehensive current state of specific
on Ol in SMEs Ol in SMEs overview of research  research on Ol in characteristics of
on Ol in SMEs. SMEs to Ol in SMEs and
understand why explore its
and how SMEs determinants.
apply Ol
Period 2003-2014 No restrictions No restrictions 1983-2017 2003-2019
Results The paper The paper The paper The paper The paper
presents presents some Ol  summarises the identifies five main  identifies the main
challenges for practices in SMEs  main areas of research focuses Ol practices in
innovation (networking and interest in Ol: impact  on open innovation SMEs, Ol
management, collaboration), of Ol on a in SMEs: Ol, determinants and
absorptive and transformation of company’s internal the relationships
desorptive an SME from a performance and capabilities, between practices
capacities, policy closed to an open  organisational innovation and determinants
for open approach, structure; Ol as a performance,
innovation, relationship mechanism to methodologies and
dynamic between hasten new product  tools, regional and
capabilities, innovation and development; industry insights
some Ol technology analysis of the
practices in management and inbound/outbound
SMEs overall Ol dimensions of Ol;
(collaboration, performance of legal issues involved
networking, SMEs in managing
patenting), intellectual property
benefits of Ol and rights when Ol is
relationship implemented
between OI and
performance
Databases Web of Science Web of Science Web of Science Business Source Web of Science,
and Scopus and Scopus Premier, Scopus ABI/INFORM

(Elsevier), EBSCO

Global and EBSCO

Second, a systematic literature review is indicated when the concept under study has an
abundant literature. To ensure the literature was sufficiently abundant, we did a search using
the keywords “Open innovation” and “SME” in the main databases on management
(ABI/INFORM Global, Business Source Complete and Web of Science). Because several

CIRRELT-2020-08



Specific Characteristics and Determinants of Open Innovation in SMEs: A Systematic Literature Review

thousand texts were obtained from each of the databases, we concluded that a systematic
literature review was justified.

Third, such a review would be useful because several cited studies have demonstrated the
growing importance of Ol in SMEs (Wynarczyk et al., 2013; Parida et al., 2012). This practice
is encouraged by more and more public policies. Nevertheless, decision-making and
diagnostic tools are currently lacking to identify Ol characteristics and determinants. To date,
despite a large number of studies on the subject, little effort has been made to produce a
systematic synthesis of current knowledge. A systematic review is therefore relevant and
needed. It will ultimately provide managers, stakeholders and policy makers with
conclusions and lines of action that can help them develop and promote innovation in SMEs.

4. Methodology

In our review of the literature, we were inspired by the method of Tranfield et al. (2003).
According to these authors, the systematic review process should go through the following
stages: 1) formulating an explicit research question, 2) setting the inclusion and exclusion
criteria, 3) searching for relevant studies, 4) selecting studies according to the inclusion and
exclusion criteria, 5) evaluating the selected studies, 6) summarising and synthesising the
results of the review, and 7) interpreting the results. This section will cover stages 1) to 4).
The other stages will be discussed in the Results section.

4.1. Formulating the research questions
Our systematic review aims to answer three research questions:
1) How can Ol in SMEs be characterised?
2) What are the main determinants of Ol in that context?
3) How do these determinants relate to each other within an integrated conceptual
framework?

4.2.  Setting the inclusion and exclusion criteria
To be included in the literature review, the study must meet a set of criteria. Table 5
summarises the inclusion and exclusion criteria used to select papers for study.

8 CIRRELT-2020-08



Specific Characteristics and Determinants of Open Innovation in SMEs: A Systematic Literature Review

Table 5: Inclusion and exclusion criteria for study selection

Inclusion criteria Exclusion criteria

1) Be about Ol in SMEs as the main concept (particularly Are not included:
the characteristics and/or determinants of Ol) and answer 1) Dissertations, theses, or books
at least one of the three previously identified research 2) Editorials, book reviews

questions. 3) Single case studies or success stories.

2) Be a scientific article published in a peer-reviewed
journal because these publications are peer-reviewed
and thus meet a certain level of rigor and quality
determined by committees of researchers in the field.

3) Was published between January 2003 and December
2018. In 2003, Chesbrough introduced the concept of Ol
in his book "Open Innovation: The New Imperative for
Creating and Profiting from Technology”.

4) Be written in English or French, the two languages
most often used by the most relevant management
databases.

5) Include empirical work or be a conceptual study.
Because the Ol concept is still new and has only been
recently applied to SMESs, we included any relevant article
we found on the subject, whether empirical or conceptual.
Such papers provided us with broader coverage of the
subject.

4.3. Searching for relevant studies

With assistance from an expert social science librarian, we selected the following databases
for the literature review: ProQuest ABI/INFORM Global, EBSCO and Web of Science. In
addition, the recentness of the subject led us to define the search field rather broadly, so as
not to limit the literature search excessively and to include a rather large number of articles
in the results. Thus, as a starting point for each query in the databases, the search was
"everywhere except in the full text". The literature search in each database was conducted
using a pre-established string of characters in both English and French. The search string
used key words from previous Ol scientific literature reviews. It had two distinct components:
“open innovation” and “SMEs”. The first component included key words related to “open
innovation”. The literature reviews we consulted on Ol showed us that authors generally use
several synonyms to describe the subject. We chose the terms “network innovation”,
“distributed innovation”, “collaborative innovation”, “co-creation”, “crowdsourcing”, and
“openness”, as suggested by Grimaldi et al. (2017) and Randhawa et al. (2016) in their
systematic reviews of the Ol literature. Each of the strings was then entered into the
previously selected databases. A total of 1,050 papers were identified from all 4 databases.
All identified documents were processed using EndNote software to identify and eliminate
duplicate studies. Figure 1 summarises our search for relevant studies.
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Figure 1. Summary of our search for relevant studies

[ Databases selected: ProQuest ABI/INFORM, EBSCO and Web of Science. ]
4 0
[ Search field: everywhere except in the full text \/ ]
[ ]
J G
A4

String of characters: ("open innovation" OR "networked innovation" OR "distributed
innovation" OR "collaborative innovation” OR "co-creation” OR "crowdsourcing” OR
"openness "OR" inside-out "OR" outside-in "OR" inbound "OR" outbound "OR"
coupled activities ") AND (" SME "OR" SMEs "OR" small and medium")

4.4. Selecting the studies

After compiling the data in Endnote, we performed a triple sort.

1) During the first sort, we searched the databases, applied the inclusion and exclusion
criteria and eliminated duplicates. At the end of this initial sort, 736 unique papers
were selected.

2) During the second sort, we verified the initial sort by reading the title and the
summary of each paper. We exercised much caution throughout this stage and, in
case of doubt, kept the papers for the next sort. The papers we selected here focused
on Ol in SMEs. We set aside papers that did not discuss OI or any of its practices
(inbound, outbound or coupled process) as a dependent variable. The list was thus
reduced to 173 papers.

3) During the third sort, we read the full text of each selected paper and verified the
inclusion and exclusion criteria. As a result, 51 documents were excluded because
they did not meet any of the criteria. At this point, 122 papers were kept.

After the sorts, we manually searched through the reference lists of the selected papers as
well as the ten most recurrent academic journals in our sample of 122 papers. The objective
was to identify scientific articles that met our inclusion and exclusion criteria but had not
been identified using the pre-established character strings and in the selected databases.
The manual search led us to add 5 articles to our previous total.

Finally, a personalised email was sent to the main authors of each of the selected papers.
The answers obtained were again analysed according to our inclusion and exclusion criteria,
leading us to add 3 more articles. Our final total was therefore 130 articles.
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A summary of the selection process is given in Figure 2.

Figure 2. Method for selecting scientific papers

Proquest ABI/INFORM
Global
(n=244 papers)

Business Source
Premier
(n=377 papers)

Web of Science
(n= 429 papers)

Initial search results (n=1,050 pap

ers)

1st sort: elimination of duplicates

\ 4

(n = 314 papers)

Selected papers
(n=736 papers)

2nd sort: verification of inclusion and exclusion criteria by

reading the title and summary
Records excluded (n=563 papers)

- Not relevant, does not relate to Ol (n = 405)

- Does not relate to the characteristics and
determinants of Ol (Focus on motivations for Ol,
challenges and risks, advantages / disadvantages,
Ol and internationalisation, Ol and performance,

Ol and eco-innovation etc.) (n = 78)

- Ol as a secondary subject (focus on
crowdsourcing and crowdfunding, Living labs,
circular collaborative innovation, new business
models, Business model innovation etc.) (n = 74)

- Editorial and book chapters, language, no focus on
SMEs (n = 6)

Selected papers
(n=173 papers)

3rd sort: verification of inclusion and exclusion criteria when
reading the full text

Full text excluded (n=51)
- Not relevant, does not relate to Ol (n=5)
- Does not relate to characteristics and

Selected papers from databases
(n= 122 papers)

v

v

determinants of Ol (relates to |10 and performance,
advantages of Ol, challenges associated with use
of Ol, analysis of Ol internationally, Ol constraints
and opportunities) (n = 21)

- 10 as a secondary subject (Living labs, licensing,
intellectual property, spin-offs, links between co-
creation and customer loyalty) (n = 9)

- Not a scientific article, sample not specific to
SMEs, language (n = 7)

Manual search in
databases and in
reference list of each
paper
Texts included n=5
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On a Microsoft Excel spreadsheet, we listed the bibliographic data (author, title, year,
journal) for each selected paper, the type of research (qualitative, quantitative or
conceptual), the country of the study, the industry or area of activity and the subject of the
paper (practices, tools, actors, determinants or multiple subjects). This document is
available upon request to the authors. Appendix 1 provides summary information on each
selected paper of the systematic literature review.

5. Results of the review
This part of our paper will explore the results of our systematic literature review. We analysed
the results descriptively and analytically. The descriptive analysis presents the main trends
by year of publication, by academic journal, by geographic area, by methodology, by industry
and by topic. The analytical synthesis provides answers to our research questions by
identifying the main characteristics (listed in terms of practices, tools and actors involved in
Ol) and the main determinants associated with the practice of Ol in SMEs.

5.1. Descriptive analysis

5.1.1. Year of publication:

All of the selected texts were published between 2006 and 2019. No article was published
before 2006, and research on Ol in SMEs truly started in 2009. Indeed, from 2006 to 2009,
the term "open innovation" was still unknown, and studies on the subject used various
names, without explicitly mentioning the term "open innovation". It was in 2009 that the
expression really began to take off, with the main paper by Van de Vrande et al. (2009) on
Ol practices in a sample of Dutch SMEs. Since then, the literature on the subject has grown
considerably with a peak in 2017, when 24 articles were published on the subject.

5.1.2. Academic journals:

The selected 130 papers come from 92 academic journals, an indication that this literature
is very fragmented and especially multidisciplinary. Several fields of research now include
studies on Ol in SMEs. Of the 92 journals we identified, the leading ones are: Technology
Innovation Management Review (6 papers), Business Process Management Journal (4
papers), R&D Management (4 papers), Technology Analysis & Strategic Management (4
papers), International Small Business Journal (4 papers), Journal of Technology
Management & Innovation (3 papers), Journal of the Knowledge Economy (3 papers),
Technovation (3 papers), Small Business Economics (3 papers) and Technological
Forecasting and Social Change (3 papers).

5.1.3. Geographic areas:

Most of the papers concerned Europe (64 articles) and Asia (20 articles). Italy, Spain and
South Korea were the top three countries, with respectively 12 papers, 11 papers and 8
papers. Other papers adopted a multi-country approach, studying SMESs in several contexts.
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Most of the time, the contexts were European and American, the authors often taking a
comparative approach. There was very little interest in Ol in South American or African
SMEs (2 papers each).

5.1.4. Methodologies

The methodology was most often qualitative (53 papers) or quantitative (52 papers). In
guantitative studies, researchers extensively surveyed international or national institutions
to validate their hypotheses. The latter studies were a response to earlier calls for more
guantitative research in order to generalise results, validate hypotheses and enable policy
makers to justify and develop more policy to support Ol (Van de Vrande et al., 2009). Among
the different qualitative methods, the leading one was the case study (36 papers). The others
were mixed-method studies (14 papers) and conceptual articles (11 papers).

5.1.5. Industries

Most of the papers took a multi-sectoral approach, selecting different SMEs from different
industries. Single-industry studies were mostly on manufacturing (41 papers) or services (13
papers). Other industries were trade distribution, natural resources or mining.

5.1.6. Themes

In addition, we categorised the selected papers according to whether they were about
practices, tools, actors or determinants of Ol. Most of them dealt with determinants of Ol (54
papers) or practices associated with implementation of Ol in SMEs (26 papers). A large
proportion dealt with two or more of these characteristics simultaneously (30 papers).

5.2. Analytical synthesis
We synthesised the selected papers analytically in order to answer our research questions.
An integrated conceptual framework which summarise the relationships between the
different results was then proposed and studied. Most of the time, the various papers did not
categorise the characteristics of Ol. We thus made an effort to do so through analysis and
integration. This categorisation makes it easier to understand the current state of knowledge.

The following Figure 3 summarises the main characteristics of Ol in SMEs.
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Figure 3. Main Ol characteristics in SMEs

Actors

. Practices
Customers; )
Research Co-creation,
institutes and external
universities; knowledge
Intermediaries; sourcing, R&D

collaboration;
Networking

Governments;
CEOs;
Employees

Tools

Information systems;
ICTs and the Internet;
social media networks;
crowdsourcing

5.2.1. Ol practices in SMEs

The literature shows that Ol in SMEs mainly takes the form of inbound practices (outside-
in) (Battistella et al., 2017; Bianchi et al., 2011). Of these practices, the main one is
collaboration or partnership with external actors. The authors study different forms of
collaboration that SMEs can carry out with external partners: participation/involvement by
customers (or end users) and suppliers during the innovation process (Theyel, 2013; Vrande
et al., 2009; Yun and Mohan, 2012; Haukipuro et al., 2018; Morgan et al., 2018), external
knowledge sourcing (Brunswicker and Vanhaverbeke, 2015; Deutsch, 2013; Tripathi, 2016;
Pustovrh et al., 2017; Su et al., 2016) and collaboration in R&D (Spithoven et al., 2013;
Vrande et al., 2009; Mitze et al., 2015; Rodriguez-Ferradas and Alfaro-Tanco, 2016). Other
forms include collaboration between start-ups and large businesses (Usman and
Vanhaverbeke, 2017; Jang et al., 2017), acquisitions (Mawson and Brown, 2017) and
collaboration in technology. All of these forms contribute positively and significantly to SME
inbound processes and financial performance. Other forms of collaboration, such as
networking, also appear in the literature. For some authors, a business can accelerate its
internal innovation by participating in innovation networks with different agents who are
involved in co-creation activities (Corréia et al., 2015; Vrande et al., 2009; He and Wang,
2016).

5.2.2. Oltoolsin SMEs
The literature most often mentions technological tools. The Internet and new technologies
enable SMEs to generate value through collaboration with other businesses and through co-
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creation with customers (Bell and Loane, 2010). One such tool is crowdsourcing, which has
enabled many co-creators, often amateurs, to perform tasks that were formerly the preserve
of a few specialists (Ruiz et al., 2016). Advancement in virtual technology may offer new
platforms for external engagement. Some authors have, for example, explored how
suppliers and customers use videoconferencing as a tool for collaborative innovation.
Videoconferencing is a platform when distance is a barrier, being used for engagement in
both directions to facilitate cognition and affect, thereby helping form and cement trusting
relationships. (Hardwick and Anderson, 2019). Businesses can also collaborate with their
stakeholders via their websites or social media platforms. They may collaborate via email,
enquiry forms, surveys, blogs and online communities (e.g., clubs, friends of the company).
Interaction beyond the company website may take place on various social networking sites,
such as Facebook, Twitter, YouTube and LinkedIn, distributor platforms (e.g., Amazon) and
review sites (e.g., Yelp, Ciao) (Mariussen and Ndlovu, 2012). Candi et al. (2018) have
studied social media and suggest that SMEs are likely to benefit in their innovation
processes by connecting to customers through social media. Social media provide a new
way to access knowledge and can thus promote innovation, specifically by positively
influencing knowledge creation and helping foster the innovation process (Papa et al., 2018).
The authors found that Ol in SMEs can be accelerated through exchange of knowledge via
social networks, such exchange being key to innovation (Hitchen et al., 2017; Scuotto et al.,
2017). In addition to these technological tools, 10 can be encouraged via idea development
contests, suggestion boxes or collaborative project workshops, all of which promote and
support knowledge sharing among collaborative partners (Battistella et al., 2017; Igartua et
al., 2010).

5.2.3. Ol actors in SMEs
The literature indicates that Ol can benefit from external and internal actors. External actors
are non-competitive partners, such as customers, consultants/intermediaries and public
research institutes. The main sources of innovation, and the most valued ones, are value
chain actors, such as suppliers and customers (Battistella et al., 2017). End users and
customers are also considered to be proactive participants in the development process.
SMEs thus increasingly bring end users into development of products or capabilities
(Chesbrough and Brunswicker, 2014; Lee et al., 2010; Scuotto et al., 2017). In addition, by
collaborating with research and development laboratories, technology centres, industry
associations, universities and public research and innovation institutions, SMEsS can
overcome the limitations of their small size and compete with larger businesses (Hitchen et
al., 2017; Carvalho and Moreira, 2015; Gabriele et al., 2017; Roper and Hewitt-Dundas,
2013; Deschamps et al., 2013). SMEs are increasingly willing to work with academic groups
and universities, seeing them as their main source of technological knowledge (Marangos
and Warren, 2017). In other cases, a central role is played by government programs and
policies (Vrgovic et al., 2012). Although the SME itself decides to move from closed
innovation to open innovation, the government can influence this decision through direct and
indirect financial incentives and initiatives (Rangus and Drnovsek, 2013). Governments,
policymakers and other political and economic institutions create the context for regulation,
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intellectual property law, capital markets and industry structures in which businesses can
innovate (Battistela et al., 2017). These external actors (R&D laboratories, technology
centres, industry associations, universities, governments, public research and innovation
institutions) are often called intermediaries. In general, intermediaries are considered to be
the main drivers for development of innovation networks (lturrioz et al, 2015; Thi Mong Chau
and De la Ville, 2012). Several studies have highlighted the role of context-dependent
intermediaries in developing a shared innovation strategy. As stated by Deschamps et al.
(2013), the Ol process has eight main categories of intermediaries: technology transfer
offices, university technology commercialisation offices, industry associations, R&D
consortia, college technology-transfer centres, private consultants, university research
centres and government agencies (advisors affiliated with industrial R&D support programs).

In addition, the main Ol internal actor is the CEO. Indeed, the CEQO’s characteristics will
strongly influence major decisions, such as adoption of Ol, because decision making is
usually highly centralised (Ahn et al., 2017). Using data from Korean SMEs, Ahn et al. (2017)
show that a positive attitude in the CEO, as well as entrepreneurial orientation, patience and
education, can play an important role in facilitating Ol. Also important is the role of the start-
up manager, whose prior experience with large businesses is crucial to determining the
success of the relationship between the start-up and a large business. Internal employees
are also mentioned as a critical source of innovative ideas (Usman and Vanhaverbeke,
2017; Chesbrough and Brunswicker, 2014). Finally, most SMEs benefit from new knowledge
gained during internal foresight workshops with non-R&D employees (Battistela et al., 2017).

5.2.4. Ol determinants in SMEs

Several studies have examined the determinants of Ol in SMEs. Most of these studies
conclude that a set of factors affect the practice of Ol in SME (Dufour and Son, 2015;
Bigliardi and Galati, 2016; Dries et al. 2014; Lahi and Elenurm, 2015; Grama-Vigouroux et
al., 2019; Teirlinck, 2018). Using a multi-level approach, we grouped and classified them as
individual, organisational, network value, industry/product-related and
contextual/institutional. Our approach is summarised in Figure 4.
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Figure 4: Multi-level approach toward Ol determinants in SMEs
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5.2.4.1. Individual determinants

The individual skills of the employees and the CEO will determine Ol in an SME. Human
capital is key to SME involvement in collaborative activities (Comacchio et al., 2012).
Lavrynenko et al. (2018) present the OI skills required of SME employees. They find that
companies put emphasis on hard and digital skills, while general or soft skills (leadership,
communication, etc.) are considered obvious. One must be able to adapt to the use of ICTs
and new technologies; for employees, the most relevant Ol skills seem to be ICT- or Internet-
related (Gryczka, 2014; Lee et al., 2010). Employees often gain such skills through their
absorptive capacities—a prerequisite for benefiting from external knowledge. Absorptive
capacity is the ability to detect, value, assimilate and apply new knowledge to become more
innovative (Grimaldi et al., 2013). Thus, SMEs with good absorptive capacity demonstrate a
greater propensity to access and use external sources of knowledge for innovation (Candi
et al., 2018). The ability to absorb knowledge is key to facilitating the effectiveness of
innovation. Limited absorptive capacity may be a major barrier to Ol adoption in SMEs
(Huang and Rice, 2015). In addition, absorptive/desorption capacities play an important role
in interactions with potential co-operating partners. In the collaborative process, their
importance shifts from the enterprise level to the personal level and concerns each
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employee individually (Braun et al., 2012). SMEs often lack this capacity and therefore need
to rely on technology intermediaries (Spithoven et al.; 2010). Teirlinck and Spithoven (2013)
argue that Ol practices, such as research co-operation and R&D outsourcing, require
internal R&D employees with good absorptive capacity. Thus, employees must be willing
and able to gain external knowledge to improve the effectiveness of their innovations.

For SME managers, it has been proposed that the main Ol influence factor is the innovation
leader, manager or entrepreneur and his/her personal characteristics, commitment,
knowledge and attitudes, which may in turn be helped or hindered by his/her education and
creativity and by societal attitudes (Lahi and Elenurm, 2015). A management team with a
wide range of managerial skills and experience can increase Ol capabilities (Wynarczyk,
2013). The founders' prior experience, education and innovation capabilities determine how
open the SME will be to external knowledge networks (Taheri et al., 2018). Personal
characteristics like openness and leadership are advantages (Lahi and Elenurm, 2015).
Therefore, if an SME embraces Ol, it is much likelier to have a management team with
diverse capabilities, experiences or expertise in both scientific (innovation and R&D) and
non-scientific (finance, marketing or international) areas (Wynarczyk, 2013; Taheri et al.,
2018). The dominant coalition that controls an SME changes its interests, motivations and
behaviours, including a propensity to adopt Ol (Basco and Rodriguez, 2009). Thus, different
management styles may be associated with different Ol strategies (Marangos and Warren,
2017; Brunswicker and Vanhaverbeke, 2015). Also important are the management skills
needed for strategy development and management training in Ol. Leaders need to develop
specific organisational capacities for implementation of Ol activities during an initial learning
period (Salvador et al. 2013). Similarly, engagement-based HR and HR practices positively
influence the innovation climate and contribute to inbound and outbound processes (Popa
et al., 2017).

5.2.4.2. Organisational determinants:

Several research projects have shown that an SME is influenced in its capability to
implement and manage Ol by organisational factors, such as internal R&D capacity,
organisational culture and structure, size, ownership structure, organisational stage and
ability to identify potential partners with complementary resources (Gurau and Lasch, 2011;
Huang and Rice, 2009; Nagshbandi, 2018). A major Ol determinant is the existence within
the SME of an R&D department. The Ol model suggests that internal innovation—often
referred to as internal R&D practice—should be weighed against other sources of
knowledge. Nonetheless, before seeking innovative solutions or increasing innovation
through external sources of technology and knowledge, a business needs to have strong
R&D capabilities (Ramirez Portilla et al., 2017). Internal R&D is thus key to the Ol model.
Combined with inbound and outbound practices, it can help an SME increase its innovation
capability and performance (Hameed et al., 2018). So an SME should first develop a good
capability for internal innovation while partially opening up its innovation process, rather than
opening it up entirely (Verbano et al., 2015). Wynarczyk (2013) also shows that internal R&D
capacity is the most crucial component of the Ol process. Investments in internal R&D are

18 CIRRELT-2020-08



Specific Characteristics and Determinants of Open Innovation in SMEs: A Systematic Literature Review

considered key to invention, innovation and increased productivity. In addition, the size of
the technical staff in the R&D department is seen as critical to Ol practice and success. Ol
in SMEs is influenced by another organisational factor: an open organisational culture that
promotes knowledge sharing and exchange. Ol requires a culture that recognises and
encourages learning and creativity while emphasising motivation to collaborate and
openness to knowledge. Several studies have shown that an innovative and open culture
will foster creativity and support learning, knowledge creation and co-operation among
employees, thus producing more sources of Ol and higher levels of innovation, activity and
financial performance (Fontana et al., 2006; Grimsdottir and Edvardsson, 2018; Rangus and
Drnovsek, 2013; Szymanska, 2016; Mazur and Zaborek, 2016). A favourable climate for Ol
promotes systemic knowledge management, considered a fundamental facilitator of OI (Kim
and Ahn, 2019). According to Scuotto et al. (2017), the knowledge-based approach is one
of the main determinants of Ol, leading to preference for informal inbound Ol modes.
Furthermore, organisational structure is important, particularly specialisation and
centralisation, because both favour use of inbound and outbound Ol (Gentile-Ludecke et al.,
2019). Size is probably another major organisational factor. Earlier works showed that
innovation strategies differ considerably between small and large businesses (Vossen,
1998; Acs and Audretsch, 1990, cited by Van de Vrande et al. 2009). Innovation processes
are generally more structured and professional in large businesses than in small ones. As
an SME grows, it increasingly develops and creates formal structures, which are shaped by
recruitment of skilled workers and by introduction of management rules and procedures. For
Van de Vrande et al. (2009), business size can influence adoption of Ol; they found
significant differences in adoption of Ol practices between different size classes. Ol is used
and adopted less often by small organisations than by medium-sized ones, which have the
scale and resources to organise a broader range of innovation activities. This finding has
been corroborated by several authors, who find differences in Ol implementation between
micro, small, medium and large businesses, with the last size class (large businesses) being
more involved in Ol activities than the others (Rangus and Drnovsek, 2013; Dooley et al.,
2015). Finally, other studies have related Ol in an SME to such factors as the type of SME,
whether it is family or non-family (Basco and Calabro, 2016; Lee et al., 2009; Lambrechts et
al., 2017), its business model (Braun 2015) and its business strategy (Verbano and Venturi,
2014).

5.2.43. Value network determinants

We have previously seen that an SME's contact network is essential to Ol. This network is
effective only under certain conditions, an important one in the literature being
complementarity. Complementarity between innovation partners is essential to sharing of
corporate resources and capabilities and creates synergies within the network (Rehm and
Goel, 2017; Papa et al., 2018; Huang et al., 2015). The actors of the network must exchange
complementary resources. These network relationships require establishment of "fit"
between the partners, who must be able to adapt to each other. An effective network must
be targeted and coherent with a high level of resource complementarity and a relationship
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of trust (Pullen et al., 2012). Another condition is the mode of governance and the
organisational form of the innovation network. It is necessary to evaluate how the network
is to be organised, which coordination and control mechanisms are to be put in place and
which partners are to be involved. Coherence has to be established among a series of
factors (goal identification, content and typology of partners involved in the network) and
with the mode of governance (Lazzarotti et al., 2012). An innovation network will also
succeed to the extent that it is trusted. Anderson and Hardwick (2017) have studied trust as
a social artefact within an innovation network. They see trust as a process and show that
different types of trust are involved in the collaborative process. In this process, the
relationship within a knowledge exchange network goes from transactional to social, the first
stages being characterised by technical knowledge and the later, more mature ones by
better knowledge of the person and greater personal trust. The success of collaborative
innovation is thus due to relationships of increasing trust (Teirlinck, 2018). SMEs should
develop trusting relationships with some of their major customers, who would thus be
encouraged to contribute to the SME innovation process (Tobiassen and Pettersen, 2018).
Finally, an innovation network is helped by proximity between innovation partners, a factor
whose importance was discounted by previous work on Ol but is now considered essential
for SMEs. In fact, regional and national proximity is one of the main factors that lead SMEs
to open up to external sources of innovation. Knowledge is sought within a short distance
mainly because of lack of time, the need to deal with lack of knowledge quickly or the
urgency of a problem. If SMEs do not have the capacity to invest in R&D for innovation, they
will first engage in national collaborations to access new knowledge (Kapetaniou and Lee,
2018). Geographic proximity helps small businesses cope better with Ol costs and risks
(Jespersen et al., 2018; Teirlinck, 2018).

5.2.4.4. Industry and product determinants

The literature also shows that Ol in SMEs depends on the industry or sector and on the
product. SMEs adopt Ol to the same extent in manufacturing and services, there being no
major difference in this respect (Vrande et al., 2009). However, some differences appear in
the type of OIl. For example, service companies generally adopt inbound Ol processes
(Virlee et al., 2009). Rangus and Drnovsek (2013) compared services with manufacturing
and found that service companies are significantly more involved than manufacturers in
external participation, pre-acquisition, outbound IP licensing and employee involvement.
Similarly, Grimsdottir and Edvardsson (2018) found differences in Ol practices between two
businesses, one in software products and the other in agribusiness. The product, particularly
the stage of its development, also influences the adoption of Ol and the type of Ol
implemented. While large businesses focus their collaborative efforts on external sources
during the R&D stage, small ones primarily focus on Ol during commercialisation. Indeed,
insufficient marketing capacity has been identified as a major driver of SME Ol adoption; it
is precisely because SMEs lack marketing channels that they resort more to Ol during
commercialisation of the product. The initial study by Van de Vrande et al. (2009) already
established that SMEs look to Ol primarily for business activities, such as meeting customer
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demand or keeping pace with competitors. Other authors have subsequently come to the
same conclusion: Ol is most important at the end of the innovation process, in particular
during commercialisation (Theyel, 2003; Henttonen and Lehtimaki, 2017; Lee et al., 2010;
Verbano et al., 2015; Yun and Jung, 2013).

5.2.45. Context and institutional determinants

A management concept will likely not have the same effect in all situations; consequently
the effectiveness of Ol will depend on the context. The literature identifies several contextual
determinants of Ol in SMEs: technological turbulence, presence of intermediaries in the
environment, environmental dynamism and role of governments in promoting Ol. The
available sources of external knowledge and its nature (direct or indirect customers,
suppliers, universities and research centres, IP experts, networks) are key to Ol
implementation by SMEs (Brunswicker and Vanhaverbeke, 2015). In addition, Ol is directly
affected by environmental dynamism, measured primarily by Ol supportiveness of
governments and public policies (Martinez Conesa et al., 2017; Popa et al., 2017). The level
of environmental dynamism will determine the effectiveness of the company’s capabilities
and Ol activities. Specifically, when the level of environmental dynamism increases, there is
a corresponding increase in inbound activities, network capabilities and innovation
capabilities, which can enhance radical innovation (Cheng and Sheu, 2018). In particular,
SMEs can be educated about Ol through innovation support systems that are offered by
public actors, public policies and public programs (Gabriele et al., 2017). In fact, if a business
has access to government R&D grants, it is significantly likelier to adopt Ol (Wynarczyk,
2013). Consequently, appropriate policy initiatives, such as tax incentives, may actually help
SMEs become active participants in technological innovation. To this end, it is necessary to
increase the SME orientation of policies, programs, infrastructures, institutional supports,
financial subsidies and agencies that specifically target innovation (Pervan and al., 2015;
Arbussa and Llach, 2018).

Our literature review suggests that these different elements are interrelated. Indeed, most
studies have recognised a movement toward an integrated vision of innovation management
and Ol in particular. Adoption, implementation and success of Ol depends not only on
internal and external factors but also on the tools, the actors in the process and the
relationships between all of these elements. Therefore, it is useful to look for Ol in cases
where SMEs adopt certain practices with technical tools, maintain relationships with certain
actors and have certain characteristics at the individual, organisational, industrial or
contextual level. Figure 5 is a proposed conceptual framework that illustrates how different
elements relate to each other in terms of input-output. The relationships are then explained.
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Figure 5. Conceptual framework of Ol in SMEs
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External environment indicators, named Input 1 here, together with SME-level indicators,
named Input 2 here, contribute to implementation and success of Ol in the SME (Output).
External environment indicators include external determinants (contextual/institutional
determinants and value network determinants) and external actors. SME-level indicators are
internal determinants (individual, organisational, or industry/product-related), internal actors
and technological tools. Previous studies have shown a reciprocal relationship between
determinants and Ol actors, whether internal or external (Verbano et al., 2013; Lee et al.,
2010; Basco and Calabro, 2016). In addition, other studies have shown the existence of
implicit relationships between Ol internal actors (the manager and the employees) and use
of technological tools. For example, one of the individual determinants of OlI, identified
earlier, is the ability of SME employees to develop ICT or Internet skills (Gryczka, 2014; Lee
et al., 2010). Lavrynenko et al. (2018) believe that technical and numerical employee skills
are fundamental to OIl. However, the vast majority of the studies we reviewed have shown
a reciprocal relationship and some interdependence between Ol determinants, actors or
tools on the one hand and adoption of Ol on the other hand. Establishment and success of
Ol in an SME is therefore considered an output in our framework. Generally, businesses
use different types of Ol according to the evolution of the market, the SME'’s internal and
external context, the actors involved, and the tools available. The type of Ol and the
corresponding result will differ from one organization to another because of differences in
needs, in risk-taking ability, in the nature of the business, and in the industry. Furthermore,
specific types of Ol in SMEs will involve specific actors, tools or determinants.

Our framework shows interdependence between the different elements under study,
specifically practices, tools, actors and determinants.

6. Contributions and suggestions for future research
This review has shown what the literature tells us about Ol characteristics and determinants
in SMEs and answers the research questions we initially formulated. We achieved this goal
through a systematic review of the literature. The results show that Ol in an SME differs
considerably from Ol in a large business. Some characteristics are specific to Ol in SMEs.
First, inbound Ol is observed mainly in SMEs because many of them are still struggling to
cope with the outbound activities due to strategic challenges, such as technology pricing or
internal knowledge, disclosure of intellectual property and loss of critical knowledge, that
may enrich a competitor's knowledge base and making the SME less competitive. Second,
technological tools are the ones that most SMEs adopt; organisational and management
tools are less common. Third, the literature review highlights external actors in the Ol
process and, even more so, internal ones. In the case of SMEs, the owner-manager strongly
influences adoption of Ol. His/her risk perception and position on Ol will significantly
influence its use, unlike the situation in a large business, where the executive has less power
than the shareholder committee/owners. Finally, Ol determinants in SMEs were grouped
into five main categories: individual, organisational, network-related, industry-related and
contextual. Of these categories, the organisational, individual and contextual determinants
are the ones that appear in most of the papers we reviewed. Using these findings, we
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propose a conceptual model of Ol in an SME by presenting relationships of reciprocity and
interdependence among the different elements.

Our research is relevant both in theory and in practice. On theoretical level, this research
explains Ol in SMEs by synthesizing the relevant literature on the subject. Indeed, while
large businesses have gradually adopted Ol, less has been known about SMEs in this
respect. Our research fills this gap by providing better knowledge of Ol characteristics in the
specific SME case, as well as the determinants to be taken into account during Ol
implementation. Also, our proposed conceptual framework for the complex relationships
between the characteristics and the identified determinants provides a complete map of
research on the subject. By incorporating the interrelationships and interdependence of the
Ol characteristics with Ol determinants, we complete the framework of Battistela et al.
(2017), who studied Ol practices, tools, and actors. On practical level, better understanding
of the main determinants that influence adoption of Ol could lead to more SME-oriented
innovation strategies for managers. Our results would enable them to formulate evidence-
based recommendations to support implementation of Ol in their organization.

Despite the progress in the literature on Ol in SMESs, significant theoretical and empirical
gaps remain. To fill the theoretical gaps, more research is needed in such areas as outbound
practices (sales of licenses, patents, or innovation projects), collaborations with competitors
or large businesses, the specific case of start-ups, and organisational or managerial tools
that facilitate Ol implementation in SMEs. In addition, the operational aspects of
implementing Ol may show interesting differences from one type of SME to another. Indeed,
SMEs are not a homogeneous group, and there are fruitful avenues for research on the
impact of these factors and characteristics on various forms of SMEs. Such research would
also assess the validity of the circumstances in which the frameworks of the present study
were developed. It could also be interesting to start from the list of determinants identified
to highlight the enablers and barriers of Ol in SMEs. The analysis of risks and failure cases
associated with the implementation of Ol in SME could also be a fruitful research avenue.

Finally, most of the studies we reviewed focus on developed economies, particularly those
of Europe (ltaly, Spain) or Asia (South Korea). Little is known about the Ol practices of SMEs
elsewhere, such as in economies of North America, South America and Africa where SMESs
account for much of the economy and face various obstacles to Ol implementation. Because
SMEs confront specific problems in such environments, due to contextual/cultural
differences, more attention should be paid to the challenges of Ol in those parts of the world.
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