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Abstract

Nowadays, open innovation is a widespread topic among experts and organisations. Open
innovation is a strategy in which organisations interact with external partners and ideas, with the
aim of improving their technology. However, the term is still relatively new, so new research is
continually emerging and there are still certain aspects of the topic that we do not yet know with
certainty. These aspects can be how open innovation affects companies, how it affects their
environment, how important the organisational culture is for a positive performance with the use of
open innovation, among others. This paper will explore this topic, explaining what it is, how it affects
SMEs and what tools can be used to take advantage of this phenomenon. While this is a very
interesting topic for companies, where every company can benefit to a greater or lesser extent,
there are several factors to take into account. It is now expected that this document will provide a
better understanding of this phenomenon, explaining both advantages and disadvantages and
factors to be taken into account when implementing open innovation.



Index

N 1 o To [0 Tox 1 o] o PP P PP PP PP PPPPP PP TPPPN 5
2. OPEN INNOVALION. ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaeas 7
2.1, INDOUND .. 7
2.2 OUEDOUND. ...ttt e e et e e e e s e et e e e e e e e e aaan 11
2.3 Moderating effects of role diVErSity ... 14
P B 1S To V7=V ] = o =SSR 15
3. Development of Open INNOVALioN iN SMES.........coooiiiiiiiieeee e 17
OI1 Protect internal CHVITIES ......uieieiiiiciiiiiiiie e e e e e e s rrrer e e e e e e e e aans 21
OI2 External relations Management ...........ccoviiiiiiiiiiiiiiiiieeeeee e 22
(@ 1SR =] =1 1o 0] a1 o PSP 23
Ol4 Business Model iINNOVALION ..........ccoviiiiiiiiiiiiiiiieeiiee e 24
INNOVALION ENVIFONIMENLE L..eiiiiiiiit ettt e e e e e e e e e e e ee s 26
BUSINESS ENVIFONMENT: ...ttt nnnee 28
4. T0oOIS fOr OPEN INNOVALION .......coiiiiiiiiiie et e e e e e e e e e e 30
Crowdsourcing PlatfOorMIS: ........ooiiiiiiii 30
INAUSTITAL CIUSTEIS. ...ttt ettt e e e e e e e e e e e e e s eeeeens 31
SOCIAI NEIWOTK ..o 32
B2B IMAIKET ... e 33
Incubation and Acceleration ProgrammES............cuuuuiiiieeeiiieeiiee e e e e e e e eeraas 34
Hackathons and innovation COMPETItIONS............uuuuuuiiiiiiiiiiiii e 36
RESEAICN DASES ... 37
B CONCIUSION L. 39

B.  BiIblOGIaPNY ..oeee i e a e 41



Index of figures

Figure 1. Strategic use of Outbound OlI................ [14]
Figure 2. Ol dimensions............ccovoviiiiienenennne. [20]

Abbreviations

APIs: application programming interfaces

OI: open innovation

R&D: Research and development

0O0I: outbound open innovation

0SS: (open-source software)

NIH: Not-Invented-Here

OUH: Only-Used-Here

SMEs: small and medium-sized enterprises

IP: intellectual property

BMI: Innovation in Business Models

MEM: the marginal effects at the means

HR: human resource

UAE: United Arab Emirates

ESMES: emerging market small and medium enterprises
NPD: new product development

ICT: information and communication technology
IT: Information technology

RAC: resource acquisition capabilities



1.Introduction

The beginning of the idea of openness is due to the idea that organizations cannot innovate if they are
cut off from the outside world. They need to relate and communicate with different partners and
different organizations to get a continuous flow of new ideas and resources from an outside circle,
otherwise they have no chance of keeping up with the competition (Chesbrough, 2003; Laursen &
Salter, 2006).

In defining openness Chesbrough (2003a, p. XXIV) argues that “open innovation is a paradigm that
assumes that firms can and should use external ideas as well as internal ideas, and internal and
external paths to market, as firms look to advance their technology”.

In addition to the above definition, the literature has presented us with different concepts of openness
since its inception, in different ways; (Laursen & Salter, 2006) equate openness with the number of
external sources of information, while (J Henkel, 2006) describes openness as a revelation of ideas
that were previously hidden within organizations.

The concept is being used more and more for different reasons. Globalization is one of them. It has
allowed the scope of the market to expand, therefore increasing the number of jobs. It has increased
the use of institutions such as intellectual property rights (IPR), venture capital (VC), and technology
standards, which evolve these institutions and make it easier for organizations to exchange ideas. And
lastly, the advent of groundbreaking innovations of technological advances offers a multitude of
unprecedented opportunities to foster collaboration and facilitate seamless coordination,
transcending the barriers imposed by geographic distances. Both individuals and organizations are
now empowered to engage in novel modes of interaction, enabling them to seamlessly connect,
exchange knowledge, share resources and work cohesively toward shared goals (Dahlander & Gann,
2010).

Some of the disadvantages of openness can be remarkable, although it has not been the principal
object of study in the early literature. One problem is the accessibility of resources that competitors
or other entities may be able to exploit. The challenges lie in the difficulty of appropriating the
advantages of innovation and safeguarding intellectual property.

The arc encompassing openness can be subdivided into two dimensions: (1) inbound and (2) outbound
(Dahlander & Gann, 2010) versus (3) pecuniary and (4) non-pecuniary. In this way we can discuss the
two forms of inbound innovation-Acquiring and Sourcing; and the two outbound-Selling and
Revealing.

In the past decade we have had a great advance in technology and information management. These
new technologies have helped the growth of open innovation.

With this work, a clear understanding of the implications of Open Innovation for small and medium
enterprises (SMEs) is provided. It aims to highlight the advantages and challenges that these
businesses can encounter by implementing open innovation practices. In doing so, it is hoped to add
to the repository of knowledge regarding the use of open innovation in the context of SMEs. This
study's foundation is a thorough review of the literature relating to open innovation and its



implementation in SMEs. The identification of pertinent works was accomplished through a thorough
search in academic data bases like Google Scholar and scientific journal data bases like Elsevier, among
others. Additionally, online searches were conducted on websites with a focus on business innovation,
and relevant books and research articles were reviewed. The papers were chosen based on their
applicability to the subject and their contribution to the analysis of open innovation strategies, using
the article (Dahlander & Gann, 2010) as a starting point.

This work is divided into several chapters that address various aspects of open innovation in the
context of SMEs. Following is a list of the chapters and a summary of its content:

1. Open innovation: It is provided here that you have a thorough understanding of the key terms
associated with open innovation. Exploration of open innovation definitions, focuses, and models is
done while establishing a strong theoretical foundation.

2. Development of Open Innovation in SMEs: This chapter dives into the world of open innovation
development in SMEs, exploring how these businesses can take advantage of external collaboration,
shared knowledge, and shared resources to encourage innovation and keep themselves competitive
in a constantly changing business environment. This document investigates the benefits and unique
challenges that SMEs face when adopting open innovation approaches, as well as the best strategies
and approaches that may be used to successfully navigate this business environment.

3. Tools for open innovation: This chapter focuses on the helpful tools for implementing open
innovation, exploring the many platforms, technologies, and approaches available to foster open
innovation within organizations. It is being researched how these tools could enhance idea generation,
collaboration with external partners, management of innovative projects, and continuous process
improvement, hence enhancing business success and sustainability in a dynamic business
environment.

4. Conclusions: This last chapter summarises the key findings, the problems of implementing Ol in
small and medium-sized enterprises and explains why the distinction is made between digital and non-
digital enterprises. It also focuses on discussing why the lack of adequate competences is a problem
for the successful implementation of Ol in small and medium-sized enterprises.

With this structure, this document will provide a comprehensive overview of Open Innovation in the
context of SMEs, addressing both its advantages and challenges.



2.0pen Innovation

It can be noted that in the past, the insight of innovation was seen as an internal challenge of a
company, to be dealt with by their own departments dedicated to innovation, such as research and
innovation departments. However, open innovation not only considers the value of the internal
research of the company, but also includes the valuable information which exists outside of the
business. Nowadays, companies use open innovation in several aspects depending on the strategic
approach of the business.

Now that we have given an introduction to the topic at hand, we will proceed to explain in more detail.

The popularity of open innovation practice is driven by the rapid growth of technology (i.e., Internet,
smart devices, etc.), whereby the volume and speed of knowledge diffusion is rapidly increasing (A.
Rumanti et al., n.d.)

Open innovation practices allow the organization to utilize and exploit internal and external transfer
of knowledge and technologies with the goal of accelerating internal and external innovation,
expanding markets (Parida et al., 2012.).

As discussed above, Open Innovation can be divided into two dimensions, inbound and outbound on
the one hand and pecuniary and non-pecuniary on the other. In this way, an accurate subdivision can
be identified. Therefore, we find two ways of inbound innovation—Acquiring and Sourcing; and two
outbound—Selling and Revealing.

When inbound openness is high and the goal is to increase technical performance, high levels of
outbound open innovation are advantageous. Combination of strong inbound openness and low
outbound openness is ideal if the organization's goal is to enhance its market performance. As a result,
the strategies for implementing the Inbound and Outbound branches of open innovation should be
taken into account with the specific performance goals to what they showed in the article (A. A.
Rumanti et al., 2023).

2.1. Inbound

According to (Cheng & Shiu, 2015; Meissner, 2015), the inbound dimension encapsulates deliberate
knowledge inputs that enable businesses to investigate and acquire new knowledge and technologies
from external sources, such as customers, partners, competitors, governments, consultants,
universities, or research organizations. An exploratory learning style known as inbound Ol (open
innovation) enables a company to look outside of its comfort zone and expand its body of knowledge.
In this way, businesses that use inbound methods have access to fresh perspectives, new business
prospects, and improved problem-solving skills (Hung et al., 2013; Zahra et al., 2006).

The Ol can be positive or negative, as was already mentioned, depending on the desired purpose. In
the essay (Tang et al., 2021), they research and substantiate the following claims: open

inbound innovation has a negative impact on the project's technical performance and a positive one
on its market performance. This is due to the fact that implementing incoming open innovation



presents new project management challenges and makes it difficult to coordinate knowledge
transfer and absorption, both of which may impede the technical advancement of project
development activities (Du et al., 2014; Fisher & Qualls, 2018).

When maximizing project technical performance is the goal, the coordination costs of open inbound
innovation at the project level exceeds the marginal benefits of having access to a variety of
knowledge sources and have the opposite effect (slower development). On the project market
performance, however, many influences are seen. By expanding access to a variety of knowledge
sources, producing new knowledge (Wal et al., Anne, Criscuolo, & Salter, 2017), and producing more
innovative products (J. S. Johnson et al., 2019), open inbound innovation improves market
performance (Luca et al., n.d.).

Companies can employ a variety of mechanisms, including alliances, Ol intermediates,
crowdsourcing, and licensing agreements (Janssens et al., 2008;Li-Ying et al., n.d.; Brunswicker et al.,
n.d.) to access the ideas, talents, and knowledge of their external partners.

By enhancing the number, quality, and variety of ideas, skills, and expertise, open inbound
innovation increases internal resources and capabilities (Eisenhardt et al., n.d.). This gives businesses
the chance to develop their capacity for innovation. In the early literature on this topic, it was
believed that this approach could improve and lead to better innovation performance (Faems et al.,
n.d.; management, 2017; Salge et al., 2013).

Collaboration with outside partners can also assist businesses in quickly obtaining the resources they
need, which is crucial when it comes to tacit resources (i.e., knowledge and abilities that are difficult
to see) because they take a long time to acquire on their own (Eisenhardt et al., 1996). Anyways, the
invention process can be facilitated and encouraged referring to the search for resources, but it does
not mean that it would lead to greater innovation performance as the effect it actually has is to slow
down the process.

Additionally, it was believed that outside-in Ol can strengthen innovation processes by supplying
resources from external partners, which can lower the costs and risks associated with innovation
(Eisenhardt et al., 1996). This would be ideal for businesses using cost-based strategies to compete
in highly competitive marketplaces (Eisenhardt et al., 1996).

The firm's technological skills (i.e., a collection of activities and procedures that combine external
and internal knowledge) can also be improved by working with external partners to capture their
knowledge. This will enable it to better incorporate external resources into its innovation processes.
Businesses can raise the probability that their innovations will succeed by more easily turning both
internal and external resources into unique combinations (Helfat et al., 2003).

In a cross-sectional study of Dutch businesses, (Belderbos et al., 2004) discovered that companies
are likely to improve their innovation performance in terms of the percentage of total sales
attributable to new products or services by engaging in outside-in Ol with external partners in R&D
projects (i.e., competitors, suppliers, customers, and universities or research institutions). Similar to
this, (Faems et al., 2005) demonstrated that manufacturing enterprises' innovation performance
improves when they undertake Ol from the outside in with external partners as indicated by the
total turnover resulting from new product development. Similar findings were made by Knudsen (M.



K.-J. of product innovation management, 2007), who discovered that participating in outside-in Ol
with private research institutions, universities, and suppliers enhances the share of total revenues
attributable to innovation. Similar to this, Hwang and Lee (Hwang et al., n.d.) shown in empirical
research of Korean enterprises in the ICT industry that firms can enhance their innovation
performance by acquiring knowledge from outside sources, as indicated by the percentage of total
sales of new goods in the market. Finally, (Santamaria et al., 2010) offered empirical support for the
beneficial impact of outside-in Ol mechanisms, such as alliances, on new product development
based on a sizable sample of Spanish manufacturing enterprises. All subjects treated and these cases
led to think that Outside-in Ol is positively related to innovation performance. Nevertheless, this is
not empirically supported, as it has been well demonstrated in the (Bagherzadeh et al., n.d.) article.

In light of this, (Janssens et al., 2008) discovered that in a cooperative research and development
project, the partner businesses organized technical meetings to promote information exchange and
so improve understanding of each other's know-how. These discussions helped both partner
organizations evaluate and use external knowledge that was pertinent to their innovation effort. In
fact, a study of the partnership between DreamWorks and Hewlett-Packard by (Narsalay et al.)
revealed that the companies even encouraged the exchange of private technical and business
information to help them gauge one another's knowledge and innovation needs because, as a
former director of Open Innovation at HP Labs put it, "without knowledge sharing and open
communication between partners, | don't think we could have really gained [valuable knowledge]
from the collaboration" (p. 3). And therefore, knowledge sharing and outside-in Ol are favourably
correlated. This has been verified and corroborated by (Bagherzadeh et al., 2019).

Understanding knowledge demands influences the firm's external knowledge search's scope and
direction, assisting it in locating relevant knowledge for its key innovation areas (Todorova et al.,
n.d.). Additionally, internal procedures are assisted by innovation strategy in identifying external
knowledge and evaluating how well it suits the firm's knowledge requirements (Chesbrough et al.,
2006; Chiaroni, Chiesa, Management, et al., n.d.; Chiaroni, Chiesa, Technovation, et al., n.d.). In line
with this, (Brunswicker, business, et al., n.d.-a) research revealed that small and medium-sized
businesses that use external knowledge sourcing have an innovation strategy, a formal planning
process, and formal control over innovation initiatives. (Chiaroni, Chiesa, Management, et al., n.d.)
demonstrated that organizations who implement outside-in Ol activities build a formal planning
process and a review system to evaluate the success of their innovation initiatives. In a multi-case
analysis of Italian firms, they found a similar pattern. Therefore, Ol from the outside in is positively
related to innovation strategy. This hypothesis was correlated with the studies in the (Bagherzadeh et
al., 2019) article in which it is studied and verified.

In addition to upgrading recognition capabilities (the other two components of absorptive
capability), Cohen and Levinthal (W. Cohen et al., 1990) suggested that assimilation and exploitation
capabilities (the other two components of absorptive capability) are also crucial during outside-in Ol
activities. crucial to the performance of businesses and their ability to innovate. Firms must analyse,
process, and communicate pertinent external knowledge internally (i.e., have assimilation capability)
after identifying it (Zahra et al., 2002). Firms can adapt external knowledge into forms they can use
internally with the help of assimilation capabilities (Zahra et al., 2002). Employees typically take
external knowledge in a format they cannot interpret or understand (A. Z.-). of product innovation
management, 2017). In this regard, information exchange between businesses and outside partners
can assist in giving businesses a better understanding of the features of outside knowledge, making



it easier for employees to comprehend (Zahra et al., 2002). Furthermore, social integration between
external partners and company employees is promoted by knowledge sharing between enterprises
and external partners (Browning et al., 1995; Janssens et al., 2008). Employee attitudes will likely
improve as a result, which is important for better interpreting and comprehending external
knowledge (Zahra et al., 2002). Companies should share knowledge internally as well as with
external partners to make sure that knowledge they have gathered from outside sources is
accessible to relevant business units and departments.

Firms must decide how to use and combine external knowledge with internal knowledge (i.e.,
exploitative capacity) after assimilation (W. Cohen et al., 1990; Zahra et al., 2002). As the actors
involved have a better understanding of the knowledge necessary for innovation processes,
knowledge sharing between businesses and outside partners can facilitate the process of alignment
between external and internal knowledge (Janssens et al., 2008). Firms can enhance the various
combinations of internal and external information as a result of this alignment (A. Z.-). of product
innovation management, 2017). Retrieving previously integrated outside knowledge is also essential
for such combinations. Sharing internal knowledge can encourage this process of recovery, resulting
in a more effective fusion of internal and external knowledge. Firms can use internal and external
information more efficiently and exploit it in new settings and application methods (A. Z.-J. of
product innovation management, 2017; Zahra et al., 2002) by enhancing their combination of the
two types of knowledge.

In light of this, (Lin, 2007) discovered in a cross-industry study that internal information sharing is
favourably correlated with innovation performance. Similar to this, (Foss et al., 2011) demonstrated
that information sharing between employees from various departments within a corporation
enhances innovation performance as determined by innovativeness and profitability, in comparison
to rivals, using a dataset of 169 big Danish enterprises from 29 industries. Similar to this, (Wang et
al., 2012) demonstrated that information sharing within organizations has a favourable impact on
innovation performance in a survey-based empirical study including high-tech firms in China.
Similarly, (Janssens et al., 2008) discovered in a joint research and development project that
partners perform better in terms of innovation when they share technological information. Overall,
knowledge sharing within organizations and with outside partners can open up opportunities for
assimilating and utilizing outside knowledge, which in turn can improve innovation performance. We
therefore postulate the following: Overall, knowledge sharing within organizations and with outside
partners can open up opportunities for assimilating and utilizing outside knowledge, which in turn
can improve innovation performance.

Consequently, innovation strategy is positively related to innovation performance, as a good
innovation strategy supports the assimilation of external knowledge, clarifies the characteristics of
the knowledge required for innovation and as a result helps firms to understand and interpret
external knowledge (Bagherzadeh et al., 2019).

2.1.1 Acquiring

This kind of openness entails obtaining feedback on the innovation process from the market. In light
of this logic, openness might be interpreted as the process through which businesses acquire outside
expertise and license in.



For being able to buy or in-source external ideas to the organization, expertise is required to search
for and evaluate them. One of the disadvantages is the fact of acquiring databases that are too close
to those that the company already has. If the input is too distant, it is more difficult to combine it with
existing practices, and if the databases are too similar, it is difficult to take advantage of them and find
new ideas (Sapienza et al., 2004). So, this business model depends on the resources of the partner
organization.

2.1.2 Sourcing

This kind of openness concerns how businesses are able to utilize outside sources of innovation.
According to (Chesbrough et al., 2006), businesses conduct an external environment scan before
beginning internal R&D activity. The businesses make use of pre-existing concepts and technologies
when they are accessible.

According to (Rothwell, 1994, p. 19) “accessing external know-how has long been acknowledged as a
significant factor in successful innovation”. In keeping with this body of literature, (Laursen)(2004, p.
1204) describe openness as "the variety of external knowledge sources that each firm uses in its
innovative activities." According to their reasoning, the firm's search approach will be more open the
more external sources of innovation there are.

Companies that are successful in achieving a synergy between their internal processes and externally
available ideas may be able to take advantage of the innovative ideas of others to develop successful
new goods and services. Firms have to pay close attention to not over-search or come to rely too
heavily on external sources of innovation, because then they will experience a problem of lack of
attention and possible dependency (Dahlander & Gann, 2010).

2.2 Outbound

According to (Hung et al., 2013; Zahra et al., 2006), outbound practices are the exploitation of
internal ideas or technological know-how that move outside the company through licenses, patents,
or contractual agreements in order to gain financial or non-financial benefits. According to earlier
research (Bianchi et al., 2011; Chesbrough et al., 2006), companies are more likely to engage in entry
than exit procedures. Nevertheless, these two kinds of activities are not incompatible with one
another (Cheng & Shiu, 2015; Tranekjer et al., 2012). According to (Hung et al., 2013; Laursen &
Salter, 2006), companies that use entry methods are also more likely to spot fresh chances for
innovation. This enhances their capacity to use exit practices successfully. One of the big problems of



implement outbound Ol is that people lose desire to put their best effort in an open project when
they start to wonder if they will be acknowledged publicly for their contributions. Therefore, a high
level of openness may discourage participants from offering the project with high-quality
information (Tang et al., 2021).

A high level of outward openness weakens the link between outward open innovation and project
market performance by raising contributors' fears of losing credit for their original work. In
conclusion, the revelatory approach of outward open innovation encourages team members to
contribute quickly to "build momentum behind a technology" to aid the technical advancement of
the project, but it also decreases their motivation to contribute critical information and knowledge
(Boudreau, 2010, p. 1849), which lowers the quality of product output and harms market
performance. As a result, this implies the following moderating connections for initiatives including
linked open innovation: Outbound open innovation (a) positively moderates the relationship
between inbound open innovation and the technical performance of the project, and (b) negatively
moderates the relationship between inbound open innovation and the market performance of the
Project (Tang et al., 2021).

(Masucci et al., 2019) propose that a centric firm can profit from outbound open innovation (00l), a
strategy for commercially utilizing internal assets and inventions outside of the firm's boundaries. -
to persuade companies that provide related services or goods to accelerate technical development
in order to resolve technical limitations. According to earlier research, businesses can use OOl to
diversify their revenue sources, access complementary expertise, create new industry standards, and
boost the market for their products and services (Alexy et al., 2009; Chesbrough, 2007; Bidault,
2004). When coordination costs are significant, OOl can be used as a tactical tool to bring other
businesses together around a focal firm's innovation and promote ecosystem collaboration.
According to (Chesbrough et al., 2009; Leten et al., 2013), complementary innovation can assist
develop new goods and markets. We advance this and the ecosystem literature by exposing the
mechanisms underlying this strategic orchestration process, specifically how the focus firm can
strategically leverage OOI to influence other firms in its business ecosystems.

(Masucci et al., 2019) evaluate and contrast the implementation outcomes of various OOl initiatives
carried out by a significant oil and gas producer through its internal corporate unit, with an emphasis
on the upstream oil and gas sector. These initiatives were started in areas where the producer
normally outsourced work in the hopes that the use of cutting-edge technologies would increase the
effectiveness of complementary vendor services. By offering their technology for sale or license and
generating new revenue streams, the companies can fully profit from their own knowledge (Alexy et
al., 2009; Chesbrough, 2007; Bidault, 2004). Cross-licensing agreements are a means of achieving
strategic objectives such as creating new standards for the sector, increasing the market for their
products and services, and getting access to complementary data (Grindley and Teece, 1997;
Lichtenthaler, 2010; West, 2003).

The next image shows us different ways to move ideas outside the organisation, with the respective
strategic objectives and mechanisms.
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Figure 1 Strategic use of Outbound Ol. Source: (Masucci et al., 2019)

2.2.1 Selling

This kind of openness refers to how businesses sell or license resources developed to other
organizations in order to commercialize their discoveries and technology (Dahlander & Gann, 2010).

Firms can more effectively use their R&D investments by selling or out-licensing, working with partners
who are skilled at bringing innovations to market.

Some firms have made it a strategic priority to out-license technologies and inventions (Fosfuri, 2006).



Market failure can also result from innovators' reluctance to disclose their innovations. It is vital to
share some details to the potential customer when an inventor is willing to license its information.
The 'disclosure dilemma' suggests that the prospective licensee receives the information without
paying for it and could, in theory, act opportunistically and steal the concept. According to Arrow’s
(1962) seminal paper, these issues lead to market failures because they discourage inventors from
revealing their technology or knowledge.

Open innovation requires that both the seller and the buyer reach an agreement, so that the seller
can disclose information in a secure manner to the buyer. An obstacle that often prevents firms from
out-licensing technologies is that they have difficulty anticipating the potential value (Chesbrough et
al., 2002).

2.2.2 Revealing

This sort of openness refers to how internal resources are made accessible to the outside world. This
method focuses on how businesses reveal internal resources while pursuing indirect financial benefits
for the target company.

Openness, caused by voluntarily or unintentionally divulging information to outsiders, does not always
reduce the probability of being successful (Hippel, 2007; J Henkel, 2006; von Hippel, 2006; Von Hippel
& Von Krogh, 2003). For instance, (J Henkel, 2006) proposes that businesses use techniques to
selectively share portions of their technology to the public in an effort to inspire collaboration, but
without any contractual requirements that guarantees it.

The reality of phenomena like Wikipedia and free and open-source software, where people
collaborate to create innovative solutions, serves as evidence for this claim (West and Gallagher,
2006). For instance, it is well recognized in the literature on standards that being open and putting
less emphasis on ownership increases the chances of attracting interest from other parties.

The difficulty in reaping gains that occur is a clear drawback of divulging internal resources to keep up
with technology advancement in general (Helfat & Quinn, 2006). Competitors may be better
positioned to take advantage of the technological advancement if they have complementary
resources and production facilities.

2.3 Moderating effects of role diversity

Role diversity refers to how many diverse and specialized responsibilities development team members
perform in open innovation projects (Daniel et al., 2018).

For open innovation projects that lack formal organizational power to establish tight norms for job
performance, the challenges of project coordination resulting from role variety are particularly
important (G. Fisher et al., 2018). While the project waits to get the attention of specialized
collaborators, role variety can cause delays in the technical progress of the project. This hinders the
relationship between open innovation and the technical performance of the project. The coordination



issues brought on by task specialization and role variety, therefore, outweigh the marginal benefits
and have an adverse effect when the objective is to maximize the technical performance of the
project(Tang et al., 2021). On the other hand, the variety of roles may benefit the project in other
ways by encouraging an expansion of the range of perspectives that are employed in it. The project
team members contribute a variety of skills that may improve the quality of the project's outcome
due to the increased role diversity (Daniel et al., 2017).

The ability of project team members to accomplish NPD (new product development) tasks that add
value to the finished product and satisfies better a variety of market needs is therefore increased by
more role diversity (Daniel et al., 2017). Therefore, the marginal gains to product quality outweigh the
challenges of coordinating knowledge inputs to the project when the purpose of the project is to attain
market success. In conclusion, (Tang et al., 2021) forecast that role diversity will have a negative
moderating influence on its interaction with open innovation, which will harm technical performance,
but a positive moderating influence on this interaction, which will help market performance

(Tang et al., 2021) research suggests that high role diversity negatively modifies the interaction effect
of outward and internal open innovation on 0SS (open-source software) project technical
performance, with combined open innovation strategies used in conjunction with low role diversity
resulting in the highest technical project performance. Higher levels of outward openness increase the
commitment of OSS team members to push forward the project, overcoming the coordination issues
brought on by inward open innovation to enhance the project's technical performance (Tang et al.,
2021). When role diversity is minimal, these effects are amplified because team members take on less
specialized tasks to make it easier to coordinate and incorporate the contributions of other
participants.

(Tang et al., 2021) research demonstrates that the interaction effect of incoming and outgoing open
innovation on the market performance of OSS projects is positively moderated by team role
diversity. A combined open innovation strategy is not the best for market performance, according to
our data, but this adverse effect can be mitigated if the project team contains a wide range of roles.
Role diversity improves the range of knowledge inputs and offers various viewpoints that might
improve the project's quality of outcome, thereby boosting its market performance. Role diversity
therefore significantly reduces the negative moderating effect of outbound open innovation on the
market success of OSS initiatives.

2.4 Disadvantages

One of the primary barriers to Businesses adopting Ol procedures has been highlighted as the Not-
Invented-Here (NIH) syndrome (Chesbrough et al., 2006; Lichtenthaler et al., 2009; Spithoven et al.,
2013). The NIH syndrome is a reflection of an organization's internal resistance among its employees,
particularly among its technical team, which restricts businesses from utilizing outside expertise
(Laursen & Salter, 2006). This barrier consists of the behaviours of solid project groups who reject
outside knowledge because they believe they have a monopoly on that knowledge. As a result,
knowledge inputs are the main focus of the NIH condition. Resistance, however, might also result from



the Only-Used-Here (OUH) syndrome, which creates obstacles to the deliberate movement of
knowledge outside of enterprises (Lichtenthaler and Ernst, et al., 2009)

These obstacles highlight how crucial organizational elements like the climate for innovation and
employee dedication are for the adoption of Ol methods.



3. Development of Open Innovation in SMEs

The implementation of Open Innovation (Ol) in small and medium-sized enterprises (SMEs) is often
based on its positive diagnosis by senior management teams and/or entrepreneurs. Because of the
mixed results that can be achieved through SME openness, managers must weigh the beneficial
aspects of boundary spanning against the complexities arising from inter-organizational arrangements
and knowledge transfer (Marzi et al., 2022). Adopting and implementing open innovation is a strategic
tool that builds long-term sustainable competitive advantage and improves an organization's overall
performance. Open innovation integration is highlighted as a crucial component that improves and
contributes to the performance of small and medium-sized businesses (SMEs).

By utilizing outside resources and promoting cooperation, co-creation, and knowledge sharing, open
innovation enhances corporate performance. Due to this, businesses now experience exponential
growth, increased agility and a significant competitive advantage in today's marketplace. According to
academics and business professionals, networking skills, constant innovation, and knowledge sharing
activities appear to be increasingly important for firm growth and survival (Bogers et al.,, 2017;
Chesbrough, 2020; De Marco et al., 2020)(Bogers et al., 2017; Chesbrough, 2020; De Marco et al.,
2020).

It is essential that all parties involved in the current business environment, particularly the leader and
upper management, adopt an open innovation policy. This will enable them to successfully adapt to
changes in digital technology and collaborate on a global scale. By gaining access to talents,
knowledge, and resources on a global scale, open innovation gives people the chance to benefit from
the advantages of a dynamic and fiercely competitive environment. By encouraging an open
innovation culture, organizations are better equipped to take on current challenges and achieve
sustainable growth (A. A. Rumanti et al., 2023).

Small and medium-sized businesses (SMEs) typically devote less resources to innovation and research
and development (R&D) than larger companies (Teirlinck et al., 2013; Stoji, 2021; Van De Vrande et
al., 2009), making the ability to build a successful network of collaborations that foster innovation
activity crucial. Greater organizational success is facilitated by greater open innovation deployment,
as seen by its more extensive application.

Ol represents one of the possible routes for SME development and innovation, as it allows them to
gain a competitive advantage by accessing and leveraging a network of resources and knowledge
(Bogers et al., 2017; Chesbrough, 2020; Dahlander et al., 2021). The somewhat dangerous adoption
of 10 forces firms to commit and allocate resources in the present in exchange for deferred benefits
in the long term (Bigliardi et al., 2016; Van De Vrande et al., 2009).

In addition, open innovation is expected to accelerate the entry into new markets and shorten the
time required to develop new goods or processes (S. Lee et al., 2010). Opening their borders allows
businesses to take advantage of the complementary assets of their partners, increase revenue by
selling off unused intellectual property (IP), develop innovations more quickly and cheaply, engage
potential customers in the production process, and establish new technological standards through
partnerships (A. A. Rumanti et al., 2023).



Due to their historical lack of resources—both human and financial—and their need to stay current
on innovation advancements in order to maintain their competitive edge, SMEs are more vulnerable
when faced with joint innovation projects. Due to their constraints (i.e., the liability of smallness,
Spithoven et al., 2013) SMEs are driven to go outside of their immediate surroundings and employ Ol
techniques to make up for lost assets (Van De Vrande et al., 2009). Previous studies have shown that
SMEs turn to Ol to address internal asset shortages, whereas large enterprises use Ol to better use
complementary assets and talents realized by partners (Di Minin et al., 2016; Hossain and Kauranen,
2016; Spithoven et al., 2013).

While the maintenance expenses are immediate, the benefits of cooperation in terms of benefits offer
a potential gain. Due to their financial limitations, SMEs should take into account the cost of
implementing Ol in particular (Van De Vrande et al., 2009).

Firms, especially SMEs, experience difficulties implementing Ol since they must find and assimilate
external knowledge as well as modify organizational structures and tactics. (Marullo et al., 2018)
used three distinct theoretical dimensions in their study to shed light on the hidden costs that could
impede and alter Ol implementation paths: The three factors are: 1) the overlap between Ol
approaches and the firm's governance mode; 2) the nature of the information communicated; 3) the
sectoral innovation system to which the firm belongs.

Additionally, finding appropriate sources of outside knowledge to absorb can be expensive for
businesses. They also need to prevent these partners from using such knowledge transfers to their
advantage in a way that only benefits them. These expenses include the capacity to enhance internal
capacities to scan the external environment, to find appropriate sources of external knowledge, to
adopt measures to safeguard internal assets (Costa, Crupi and Marco et al., 2023).

The SMEs are well positioned to deal with potential internal challenges given their agile and flexible
internal structures, however they frequently have several resource deficiencies when dealing with
external challenges.

De Marco et al. (2020) focused on external challenges, conceived as "representatives of SMEs'
unobservable engagement in challenging dimensions of Ol strategy realisation". These dimensions,
called DeMarkers, are: OlI1) Internal Asset Protection, OI2) External Relationship Management, OI3)
Relationship and Ol4) Business Model Innovation (Fig. 2).
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Figure 2 Ol dimensions. Source: (Marco et al., 2020).

With the introductory definition of (Marco et al., 2020), (Costa, Crupi and Marco et al., 2023) further
elaborates on each DeMarker, investigating hypotheses with the Demarkers as a basis.

Ol1 Protect internal activities: Specifically, the protection of internal activities involves the challenge
of preserving internal knowledge throughout Ol activities and ensuring the returns on Ol
investments by implementing appropriate risk-reduction strategies to reduce the likelihood of losing
important internal activities.

012 External Relations Management: This task involves managing the agency and transaction costs
associated with managing associations and opportunity-seeking behaviours through time-consuming
searches for external investors, negotiations, and collaboration management.

013 Relationship: This refers to the relationship between discoveries and your company, which must
be seen as moving forward. The article discusses the costs of excessively broad external
environment exploration, which can result in ineffective opportunity exploitation and inefficient
activity integration processes.

014 Business Model Innovation refers to the challenge of ensuring Ol success and long-term
sustainability through balanced firm resource allocations between the Ol projects and the traditional
ones, in order to market innovation projects and extract value from them.

Some studies highlight the positive relationship between open innovation (Ol) and company
rentability, attributing it to the ongoing introduction of new technologies that foster the growth of



profits. Others argue that Ol does not necessarily result in a higher level of corporate performance
or more profitability (Rosenbusch et al., 2011). These outcomes are highly context-dependent.

Given that both digital and non-digital SMEs rely on different entry and exit strategies to achieve
positive, sustainable growth and have unique organizational and human structures, (Costa, Crupi and
Marco et al., 2023) argue that even if they could potentially benefit from higher Ol than larger
businesses (Spithoven et al., 2013), the impact of the opening could be significant. As a result, the
SMEs may be more vulnerable to adverse effects that could harm their chances of positive
performance.

This is consistent with (Laursen & Salter, 2006), who suggest that businesses are better prepared to
manage and transform external knowledge in the early stages of opening. However, when
businesses acquire more technology, they must bear higher costs for knowledge integration and
transformation processes. This could increase the cost of opening and, as a result, reduce the
benefits of Ol. Additionally, taking into account the different levels of digital orientation between
digital and non-digital SMEs, (Costa, Crupi and Marco et al., 2023) hypothesize that open innovation
has a more negative effect on financial performance for digital SMEs due to the greater difficulties
they face in utilizing digital-based knowledge as a sustainable competitive advantage in
environments that are rapidly evolving.

As a result, (Costa, Crupi and Marco et al., 2023) establishes the initial set of hypotheses as the
foundation for further investigation by suggesting that:

H1:

The digital SMEs adherence to the opening has a detrimental impact on the likelihood of a
profitable financial return.

Particularly, the marginal effect the studies of the article (Costa, Crupi and Marco et al., 2023) has
shown suggests that digital platforms with a higher participation in Ol practices have 9% fewer
chances of having a positive financial return.

Even though it seems like the likelihood of a positive financial return is negatively impacted by the
non-digital SMEs commitment to the opening, (Costa, Crupi and Marco et al., 2023) estimates
demonstrate that this hypothesis is not supported. More specifically, even while higher levels of
opening result in a 1% lower likelihood of having a positive financial outcome, their impact is not
statistically significant.

Additionally, in order to better understand how different Ol practices affect businesses' financial
success, (Costa, Crupi and Marco et al., 2023) use DeMarkers indicators for each of the four
dimensions of Ol, namely OlI1, 012, OI3, and Ol4.

Less digitally oriented SMEs are less likely to embrace behaviours that support the creation and
intensive use of technological innovation as well as the openness to new ideas when it comes to Ol
implementation strategies (Quinton et al., 2018). As a result, while implementing Ol strategies, non-
digital tactics primarily focus on market-based relationships that are very sensitive to knowledge
proximity (Aslesen et al., 2012). This means that non digitals SMEs do prioritize a clear managerial
focus on the target market (Brunswicker, business, et al., 2015), which results in fewer risks
associated with managing external relationships and lower transaction costs related to excessively



extensive external environment exploration (Marco et al., 2020), maintaining the short-term viability
of businesses in the process. The results for other variables are mixed.

Ol1 Protect internal activities

Particularly, OI1 reflects the SMEs commitment to safeguarding internal activities. It would be
possible to hope that both digital and non-digital businesses committed to this Ol challenge would
demonstrate effective protection against knowledge loss. However, the protection of assets
continues to be a major concern that deters SMEs from taking part in open innovation strategies,
particularly those that call for collaboration. Due to the uncertainty surrounding the appropriate
application of knowledge, businesses in general and SMEs in particular show lack of confidence in
collaborative innovation. (Moser et al., 2005) and (Jaffe & Lerner, 2011)) argued that intellectual
property protection could hinder innovation processes, particularly in industrial sectors where
knowledge is shared among many parties and alternative and complementary business strategies
exist. This is especially true when the goals of the policies are to safeguard important internal
technical know-how and maintain control over the innovation process. Additionally, because
intellectual property protection mechanisms are expensive, SMEs frequently patent their inventions
when there is a reasonable likelihood that they would benefit from this protection and achieve
commercial success (Van De Vrande et al., 2009). This could be true for non-digital businesses that
often devote themselves to intellectual property protection as a measure of security to ensure
commercial success. The formal IP mechanisms are preferred tools for managing external
collaborations at these businesses since they provide as a way to identify potential customers and
investors.

On the other hand, it is more likely that they will experience the paradox of disclosure if the digital
SMEs are thought of as businesses with a stronger digital orientation (Arrow, 1972; Dahlander &
Gann, 2010). Due to the inherent openness of digitally oriented technologies and activities, which
are based on integration and interoperability requirements, these businesses must devote more
attention and management effort to protecting intellectual property and choosing how and when to
share their knowledge in order to benefit from the benefits of innovation. As a result, even though
each business must develop an appropriate appropriation strategy in order to benefit from
intellectual property protection, it is reasonable to anticipate that increasing levels of internal
activity protection and an excessive emphasis on adequacy will have a negative impact on the
external environment. The main risk is that a solid IP strategy could hold back the establishment of
certain collaborations, particularly where there is a significant fear of legal infraction (Dahlander &
Gann, 2010). Additionally, it is more likely that digital platforms will regard some approaches as
alternatives to appropriateness while maintaining their competitive edge, which might translate into
a replacement for formal IP rights.

Therefore, even though the final decision about the protection of assets is a commercially strategic
one, it is reasonable to anticipate that non-digital businesses will experience a positive impact from
IP protection as a guarantee of the successful commercialization of their innovation. On the other
hand, a solid intellectual property strategy could easily translate into a negative financial return for
digital SMEs. (Costa, Crupi and Marco et al., 2023) test the following hypothesis:

H2:

The involvement of digital SMEEs in internal data protection practices has a detrimental impact on
the likelihood of a successful financial outcome.

The (Costa, Crupi and Marco et al., 2023) studies support the hypothesis, which predicts a negative
impact on the financial results of the highest-level SMEs digital's participation in Ol1 strategies due



to the effect of dominant negative external signposting that easily could prevent the establishment
of productive collaborations. (Dahlander & Gann, 2010)

Participation by non-digital SMEs in internal activity protection procedures has a positive impact on
the likelihood of positive financial performance. This hypothesis is incompatible with non-

digital SMEs. Therefore, it appears that an increase in internal protection won't necessarily translate
into a higher financial return. This refutes the notion that IP protection in non-digital SMEs is an
effective way to exploit the fruits of their innovations (Gonzalez-Alvarez et al., 2007; A. A.-R. policy,
2001) and serves as a deterrent to imitation of the competition (e.g., Graham et al., 2009;
MacDonald, 2004). Additionally, (Costa, Crupi and Marco et al., 2023) findings imply that digitals
SMEs could not participate in OI1 strategies to safeguard inventive activities that are not necessarily
integrated into new goods or services but rather aim to safeguard already-established businesses.
Last but not least, since many protection mechanisms are expensive, intellectual property protection
can easily transformed into one of the primary financial bottlenecks for businesses; It's possible that
businesses with a less advanced digital strategy and who are not at the forefront of technology
won't be able to use intellectual property protection as a strategic tool to counteract unfavourable
applicability conditions in extremely dynamic industries, instead opting to use more informal
protection strategies (Paula et al., 2019).

OI2 External relations management

Given that SMEs frequently suffer from a lack of financial resources, human capital, managerial skills,
and knowledge (Bigliardi et al., 2018; Spithoven et al., 2013), they see the creation of networks as a
way to improve their technological competencies. Research suggests that SMEs tend to prefer
informal knowledge sharing and the establishment of networks over complex transactions like the
acquisition and granting of licenses, taking into account the SMEs resource limitations (Brunswicker,
2015). The SMEs could reduce the costs associated with innovation investments and adapt and
reconfigure the innovation processes by utilizing external collaborations. But even if managing
external relationships has advantages that are more obvious, there are also significant drawbacks.
(S. Lee et al., 2010) identified a potential drawback of external relationships: managing external
relationships is expensive and increases the likelihood that central knowledge will be filtered. The
diversity and combination of various sources requires a significant effort to benefit from the creation
of new value, and the value in each case may differ significantly (Brunswicker, 2015). Additionally,
SMEs may exhibit various supply patrons.

Therefore, using and managing more complicated and research-based relationships could negatively
impact how well businesses perform. Engaging in a thorough search, choosing the right partners,
and managing relationships could all pose significant challenges to the sustainability of businesses'
organizational capabilities. Furthermore, (Laursen & Salter, 2006) discovered that, beyond an ideal
level, businesses with a greater variety and complexity of external relationships have declining
performance in terms of innovation.

When assessing the trade-off between costs and benefits arising from managing multiple external
collaborations with different types of partners for digital and non-digital SMEs, the findings are
mixed. The benefits derived may outweigh the associated management costs for non-digital

SMEs operating in low-intensity R&D sectors because these businesses are more likely to participate
in demand-side collaborations and exploitation activities. This is especially true when businesses are
looking for downstream to get new knowledge because they are more interested in the
commercialization phase of the same thing than their testing phases (Verbano et al., 2015). On the



other hand, digital SMEs tend to strengthen innovative partnerships based on research for
exploration-related activities, with partners from the offer side, characterized by higher risks and
uncertainty that enable them to be competitive in more complicated and globally oriented
environments. The ability to investigate partnerships with universities and research organizations
focused on effective knowledge transfer would aid SMEs in seizing opportunities, adopting
strategies, and achieving long-term sustainability, even though doing so might result in a worse
financial performance and be riskier than long-term planning (Parida, Patel, et al., 2016). As a result,
(Costa, Crupi and Marco et al., 2023) proposed the hypothesis that:

H3:

Digital SMEs involvement in managing external relationships has a detrimental impact on
the likelihood of a successful financial outcome.

And this, indeed, is supported. Even though digital SMEs tend to be businesses that invest more
heavily in research and technology, they frequently lack the internal capacity to absorb outside
knowledge and lack the appropriate infrastructure to benefit from this type of network, which
increases the risks associated with it due to the more volatile nature of the exchanged technologies
and knowledge.

H4:

Participation of non-digital SMEs in managing external relationships has a positive impact
on the likelihood of a successful financial outcome.

This is partially corroborated, meaning that it has a positive effect even though it is not significant.
Results from (Costa, Crupi and Marco et al., 2023) show that their commitment to managing
increased demand and market-based collaborations does not translate into a statistically significant
improvement in their financial results for non-digital SMEs (Macpherson et al., 2003).

OI3 Relationship

The third DeMarkers indicator, OI3, is the relationship and it measures how well SMEs can balance
external knowledge flows with the company's priorities within the boundaries of their organizational
structure (Marco et al., 2020). Traditional literature emphasizes that small and medium-sized
enterprise are typically less likely to conduct formal R&D than large corporations, which clearly have
an advantage in R&D due to the greater volume of output on which they may focus their R&D
expenditures (Ortega-Argilés et al., 2009). In addition, OI3 illustrates an organization's capacity to
capitalize on synergies and economies using internal resources by exploring the concept of relation
as a theoretically grounded construction based on the resource-based vision (RBV) of diversification
(Tanriveldi, 2005). Exploration of new opportunities might be seen as a less desirable alternative to
pursue because it is a double-edged sword, which would cause the opposite firm response—an over-
commitment to internal resources—instead (Dahlander & Gann, 2010; Minin et al., 2016). As a
result, (Costa, Crupi and Marco et al., 2023) claims that the involvement of the SMEs in relation to
R&D (OI3) may have a positive impact on their financial performance because it allows them to focus
on their core competencies and increase efficiency. As a result, (Costa, Crupi and Marco et al., 2023)
tested the following hypotheses:

H5a

Digital SMES involvement in the relationship has a favourable impact on the likelihood of a
successful financial outcome.



The study's findings, which are summarized in the article (Costa, Crupi and Marco et al., 2023),
confirm that digital SMEs have a natural tendency toward Ol, which is primarily due to the
complexity of the architecture of digital solutions and their need for integration and modularity with
a variety of different solutions.

H5b
The likelihood of a positive financial return is positively impacted by non-digital SME
participation in the relationship.

This hypothesis has not yielded a significant result.

Ol4 Business model innovation

Finally, Ol4 is linked to Innovation in Business Models (BMI), a source of sustained value creation and
competitive advantage (Chesbrough, 2010). The literature demonstrates that many SMEs still fail in
the BMI processes because BMI calls for the development of new commercial theories and
approaches to capture value (Casadesus-Masanell et al., 2013). The two main factors that hinder the
BMI are resource limitations and organizational inertia (Guo et al., 2017). Additionally, the

SMEs must balance simultaneously the allocation of resources across various activities and
organizational relationships using resources that are neither entirely internal nor entirely external.

The strategic goals of the participating businesses in BMI must deal with the exploration and
exploitation of new knowledge as well as the planning of BMI reconfiguration (Clauss et al., 2019). As
a result, (Costa, Crupi and Marco et al., 2023) anticipate that efforts related to the SMEs BMI won't
produce the desired results given the limited resources (Chesbrough, 2010).

Therefore, (Costa, Crupi and Marco et al., 2023) formulates the following hypotheses:
H6a:

The involvement of digital SMEs in business model innovation has a negative impact on the
likelihood of a positive financial return.

H6b:
The involvement of non-digital SMEs in business model innovation has a negative impact on
the likelihood of a positive financial return.

None of the two hypotheses has been proven true. Even if digital and non-digital platforms involved
in BMI challenges are more likely to experience a loss of viability, the corresponding effects are not
statistically significant. The marginal effects show that the negative impact of BMI is greater in
maghnitude for digital SMEs, whose participation in BMI decreases the likelihood of having a positive
financial return. Depending on how each company implements the BMI, the SMEs may have both a
sustainable growth and financial difficulties when addressing them (Hartmann et al., 2013). Given
that the BMl is frequently closely related to the transformation of the entire organization, a
significant shift in organizational culture must come before any successful organizational
transformation (Audzeyeva et al., 2016).

Only for digital SMEs does the impact remain significantly negative: its marginal effect, statistically
significant at the level of 10%, shows that an increase in patent value results in a decreasing



likelihood of an effective financial performance of 10.9%. This conclusion demonstrates the
defensive nature of these companies' patent usage and the effect that patents have on their own
innovation capabilities, which are helpful for gaining leverage in the future in dealings with larger
and technologically more powerful partners (Costa, Crupi and Marco et al., 2023).

The MEM (the marginal effects at the means) emphasizes that, generally, they have a more
detrimental effect on the likelihood that the digital SMEs will have a positive financial outcome, both
for Opening and the four key Ol practices. In terms of the four different DeMarkers indicators, OI2
participation by digital businesses has the worst effect (32,9%) on the likelihood of financial success,
while OI1 has the greatest adverse impact (26,9%) for SMEs that are not digital.

(Costa, Crupi and Marco et al., 2023) findings generally show that short-term Ol practices have a
significant impact on the financial performance of businesses, and this is true of both digital and
non-digital SMEs. However, when the four Ol challenges are examined in more detail, the results
show intriguing differences between digital and analogue processes. In fact, the costs of Ol have less
of an immediate impact on non-digital products. In contrast, digital data are more exposed to Ol
costs in the near future. (Costa, Crupi and Marco et al., 2023) findings are consistent with previous
research that shows the risk of immediate financial difficulties businesses face when implementing
Ol due to the effect of rising costs and growing demand for value absorption (Bogers et al., 2017,
Duran et al.,, 2016; Faemes, Visser, et al., 2010). However, they need to better understand how the Ol
affects the financial performance of businesses, particularly digital SMEs that tend to experiment a
lot and use their technological skills and knowledge to take advantage of novel solutions based on
technology and knowledge exchange, which increases their exposure to risk.

Ol continues to be a crucial option for ensuring that the SMEs can compete in very competitive
environments; it is a short-term financial effort. Additionally, our findings suggest that while
collaboration is necessary to maintain the pace of technological advancement, it also comes with
immediate costs that businesses must be ready to deal with, particularly when it comes to balancing
absorption capacity and open innovation (Kim et al., 2015). This supports the concept that the
formation of knowledge value and the organization of networks serve as factors that feed the
intimidating shadow side of open innovation (Hurmelinna-Laukkanen et al., 2023).

Contrary to large companies, which employ a "single search path" strategy for acquiring external
knowledge, SMEs frequently activate multiple search paths, typically one to four at once
(Chaochotechuang et al., 2019). As a result, some coordination is necessary, and open innovation
frequently involves what has been referred to as orchestration (Hurmelinna-Laukkanen et al., 2023).
Due to their involvement in different search routes, SMEs are compelled to seek for far-off external
knowledge to include in order to advance the development of their technology (Afuah et al., 2012.;
Bogers et al., 2019; Jacobides et al., 2018). Due to the more expensive work necessary to find,
integrate, and utilize multiple types of partners at once, these activities typically result in increased
costs when increasing the number of partners engaged (Dahlander & Gann, 2010).

(Costa, Crupi and Marco et al., 2023) study alerts the players to carefully balance the knowledge
exchange with IP mechanisms in line with (Hurmelinna-Laukkanen et al., 2023). Utilizing a variety of
appropriate mechanisms could help businesses in the open innovation context create and capture
the value created by their open innovation partners, prevent unintended indirect effects of
knowledge, and address risks associated with both inappropriate innovation appropriation and idea
imitation. However, the need for additional financial resources as well as the more tangible risk of a
negative effect on the external environment (Dahlander & Gann, 2010) may make it difficult for the



SMEs to perform financially. This prevents the establishment of some productive collaborations with
outside investors.

In order to reduce inefficient resource allocation, unneeded risks related to the protection of
intellectual property, and external knowledge about search, SMEs are called upon to better balance
the entry and exit points for knowledge, frequently by limiting the number of potentially committed
parties (Molina-Morales et al., 2011).

Now that it has been talked about the DeMarkers and studied both digital and non-digital SMEs
cases, we will talk now about how important it is to empower the employee. Empirical proof of the
beneficial impact of employee empowerment on the inventiveness of SMEs is provided by (Cakar et
al., 2010), letting now that indeed, the organisations have to encourage the empowerment.
Nevertheless, a lack of employee participation in decision-making may impede openness and
internal commitment. Thus, it is anticipated that the development of an organizational culture for
innovation will be limited by the centralization of decision-making.

Due to their higher flexibility and responsiveness to market needs, SMEs are more likely than their
larger counterparts to benefit from Ol practices, according to recent study (Spithoven et al., 2013).

Ol efficacy may lead to reduced costs, a quicker time to market, increased sales, a stronger
technological position, and access to new markets (Lichtenthaler, 2007; Huizingh, 2011).

Innovation environment:

"Innovation environment" refers to organizational environments that encourage employees'
inventiveness, creativity, risk-taking, and personal development (Menzel et al., 2007). According to
prior research, engagement-based human resource (HR) practices can foster a favourable social
climate that motivates workers to act in accordance with the company's goals by acting as facilitators
of a favourable social climate for innovation (Soto-Acosta et al., 2017). This is consistent with the Social
Exchange Theory. According to (Collins et al., 2006), engagement-based HR strategies promote
flexibility, teamwork, cooperation, and knowledge sharing over the long term. Therefore, it is
anticipated that commitment-based HR strategies will aid in creating an innovative environment.

The climate for innovation is anticipated to depend on interdepartmental connectivity. Nevertheless,
new study (Prakash et al., 2008) contends that open communication, decentralization, and high job
autonomy are crucial elements in fostering creativity.

The following theories are put forth:

Hypothesis 1

Engagement-based HR practices have a positive effect on the innovation climate.



Hypothesis 2

Interdepartmental connectedness has a positive effect on innovation climate.
Hypothesis 3

Centralisation of decision-making has a negative effect on innovation climate.

Previous studies suggest that a high level of involvement is more likely to occur in firms that have a
strong internal innovation climate (Carayannis et al., 2017; Oke et al., 2013).

Hypothesis 4

Innovation climate has a positive effect on Ol.

Hypothesis 5.

Environmental dynamism strengthens the positive effect of innovation climate on Ol.
Hypothesis 6

Environmental competitiveness strengthens the positive effect of the innovation climate in Ol.
Hypothesis 7

Ol practices have a positive impact on SME business performance.

After (Popa et al., 2017) studied the different hypotheses, the following results were reached:
-Hypothesis 1 was confirmed. These results show that HR practices based on commitment are an
important factor for the development of an innovation climate.

-Hypothesis 2, Hypothesis 3 found no support, indicating a non-significant relationship between
interdepartmental connectedness and innovation climate and a non-significant relationship between
centralisation of decision-making and innovation climate.

-Hypothesis 4 was confirmed. The results show that innovation climate contributes positively to both
incoming Ol and outgoing Ol.

-Hypothesis 5 found moderate support. Environmental dynamism strengthens the positive effect of
innovation climate on outgoing Ol, while it does not moderate the relationship between innovation
climate and incoming Ol.

-Hypothesis 6 found no support, suggesting that environmental competitiveness does not moderate
the relationship between innovation climate and Ol.

-Furthermore, the results show that outgoing Ol and incoming Ol contribute positively to firm
performance. Therefore, Hypothesis 7 found support.



The innovation climate is positively impacted by commitment-based HR strategies, and development
and incentive HR practices have a higher impact than selection HR policies.

While prior research has shown that interdepartmental connectedness and centralization do matter
in the role of innovation development and exploration in large firms (Jansen et al., 2006; journal, 2003;
Lantos, 2006), the effects of these factors on innovation climate were not found to be significant.
SMEs, on the other hand, are less bureaucratic and more adaptive, as a result it is less important to
them.

The findings imply that both incoming and outgoing Ol are positively impacted by the innovation
climate. These results corroborate earlier research that, while not focusing on Ol, found that an
environment that encourages innovation increases the inventiveness of SMEs (Kmieciak et al., 2012).
Strong internal innovation cultures encourage risk-taking and lateral thinking in businesses (Oke et al.,
2013), which encourages them to use outside knowledge (Carayannis et al., 2017; Laursen & Salter,
2006).

SMEs have significantly fewer resources than their larger competitors to sort through the outside
world for useful information (Dahlander & Gann, 2010; Van De Vrande et al., 2009). Because they can
perceive a clear financial gain from commercializing domestically produced innovations, SMEs can
only take environmental dynamism into account while producing outbound Ol.

According to recent studies, SMEs have an advantage over large companies in that they are more likely
to gain expertise from outside sources since they are less bureaucratic, more receptive to customer
needs, and more adaptable (Spithoven et al., 2013). This argument contends that both inbound and
outbound Ol can help SMEs increase the performance of their businesses.

Business environment:

Let's talk about the business environment. According to earlier research (Gulati et al., 1998;
Sutcliffe et al., 1998), many external collaborations fail because they are unable to adapt to
environmental dynamism. According to (Krishnan et al., 2016, p. 57), "Environmental dynamism,
the difficulty of predicting external changes outside the control of the partnership, is a key factor
underlying coordination difficulties that are innocent and non-strategic".

(1) "How much do organizational learning culture and environmental dynamic influence OI?
likewise, how does the relationship between organizational learning culture and Ol get
moderated by relational capital?”. The article (Zahoor et al., 2023) gathered survey
information from 209 emerging market SMEs operating in the United Arab Emirates (UAE), a
developing market in the Middle East, to answer these questions.

According to (Heyden et al., 2013), environmental dynamism describes the rapidity and
unpredictable nature of changes occurring in the external environment. The Ol operations of
emerging market small and medium enterprises (ESMEs) suffer whenever environmental
dynamism in emerging economies increases. ESMEs can concentrate on matching their
collaborative innovation activities with known requirements when operating in predictable
contexts (Cruz-Gonzalez et al., 2015; Huang et al., 2023).



Additionally, SMEs can obtain and process more accurate information and knowledge to support
Ol because the rate of environmental change in emerging markets is modest or predictable
(McKelvie et al., n.d.). Additionally, these predictable environmental factors suggest that ESMEs
can easily coordinate partnership work and communicate in order to develop a thorough
understanding of operational concerns, acquire tacit knowledge, and possibly increase efficiency
through Ol activities (Schilke et al., 2014). But as the environment becomes more dynamic, it calls
for quick and flexible decision-making based on an abundance of precise data supplied by alliance
partners (Hao et al., 2020). Information overload issues result from this, which might impede joint
Ol efforts and lead to bottlenecks (Ringov, 2017). High levels of environmental dynamism also
cause variability and call for mutual adjustment, which makes coordination extremely difficult
(McKelvie et al., n.d.; Zheng et al., 2015). Emerging markets confront considerable adjustment
issues with alliance partners due to the comparatively low levels of standardization present in
these markets, especially in environments of strong interdependence (Dyer et al.,
2018). According to (Kwok et al., 2019, p. 5), "any changes by one partner affecting the other in
an unplanned way and mistakes by the partners would lead to a more immediate and severe
adverse impact on each other" in such situations. Alliance partners are more likely to break the
terms of their agreements and pursue personal gain in dynamic circumstances (Zhang et al., 2010),
which can have a major financial impact on the parties involved. the creation of innovative
products.

In the context of the UAE (United Arab Emirates), there are three unfavourable relationships. Starting
with environmental instability. It can be challenging for organizations to participate in open innovation
activities in the UAE due to the country's heavily regulated economic environment (Zarrouk et al.,
2021). Regulatory restrictions and bureaucracy may make it more difficult for organizations to work
with outside partners and may make it more difficult for new competitors to enter the market. Third,
the UAE market is also very competitive, with an emphasis on innovation and rapid growth (Nuseir et
al., n.d.; Pervan et al., n.d.). Organizations may find it challenging to engage in open innovation in this
competitive environment because they may be reluctant to share their discoveries and ideas with
potential rivals.

Environmental dynamic poses Ol challenges for ESMEs, including knowledge gaps, challenges with
information verification and contract enforcement, and a higher risk of partner opportunism (Dyer et
al., 2018; Marino et al., 2008).

Hypothesis 1:
Open innovation is adversely correlated with environmental dynamism.

A sample of technological ESMEs functioning in the United Arab Emirates, a nation in the middle
east, were used by the authors of the paper (Zahoor et al., n.d.) to examine this idea. The UAE is a
relatively developing market in the Middle East that has undergone political interventions as well as
economic transformations (Donbesuur et al., 2021; Nakos et al., 2018). The findings show that it
does, in fact, have a detrimental effect on environmental dynamism.



4.Tools for open innovation

Open innovation tools play a critical role in facilitating communication, collaboration and co-creation
among these participants. From online platforms that foster the exchange of ideas to open
challenges that convene innovative solutions, these tools drive synergy between different
perspectives, accelerating the generation and application of disruptive ideas. Below, we explore
some of the key open innovation tools that are transforming the way companies innovate today.

Crowdsourcing platforms:

The term "crowdsourcing" is a combination of two English words, "crowd" (for multitude) and
"outsourcing" (for external assistance). The term first appears in a 2006 article by Howe for the
magazine Wired, in which crowdsourcing initiatives were described as a cutting-edge business model
based on the use of "collective creativity" through online networks (Howe, 2006).

The study (Schenk & Guittard, 2009) contributes one of the first approaches that effectively conduct
a theoretical analysis by examining the origins, potential applications, and relationships of the tool
with other practices, and by proposing a classification based on a practical and conceptual analysis:
Crowdsourcing is a method of assigning tasks to the masses through an open call for submissions on
an online platform, rather than to other businesses. This invitation should not be restricted to
professionals or preselected candidates. The benefit to the companies is substantial, as they are able
to externalize the risk of failure and only pay for goods or services that meet their expectations.
(Geiger et al., 2011) carried out the following categorization of processes:

1. Candidate selection procedures, including limitations on who is eligible to participate in a
call for candidates.

2. Access to peer contributions: the extent to which participants may access one another's
contributions.

3. Usefulness of Participations: Explain how the Online Mass Contributions to Multitudinous
Processes might be used by the Process Organising Organization to achieve the Desired
Results.

4. Participant compensation: decide how to pay participants for their contributions.

(Hosseini et al., 2014) provide a typology that is quite detailed with regard to the fundamental
components (pillars) of the process, which are:
¢ The online mass should have the following qualities: diversity, a large number of
participants, anonymity, aptness, and borderless action.
¢ The process's organizer should have rewards and incentives, an open nomination process,
and confidentiality.
¢ The task that needs to be finished must include a traditional process, outsourcing,
modularity, complexity, solvability, animate characteristics, be user-driven, and specify the
kind of contribution that is desired.
¢ The technological platform needs to be connected to the masses, interact with the process
organizer, and be structured appropriately.

The quality and quantity of user-submitted ideas are a major factor in the success of crowdsourcing
communities. More ideas will increase the likelihood of discovering novel ideas, but more poor ideas
will raise the expense of doing so.



In the past ten years, businesses have been more and more interested in using crowdsourcing
platforms as a way to involve consumers in the process of developing new products (NPD) (Prpié et
al., n.d.). In these communities, businesses involve customers in the creative process by inviting
them to submit suggestions for new products (Dahlander & Gann, 2010; Huang, Singh, et al., n.d.) or
ways to improve existing ones (Mahr et al., n.d.; Yang et al., 2021).

More ideas will increase the likelihood of discovering novel ideas (Boudreau et al., 2011). However,
only few people are able to contribute novel or highly potential ideas (Huang, Singh, et al., n.d.; B.
B.-M. science, 2013). Therefore, receiving a lot of low-potential ideas when there are more ideas
increases the cost of finding novel ideas for organizations (Piezunka & Dahlander, 2014). In the
context of NPD, there is frequently a general description of the issue that invites users to come up
with ideas (e.g., Lego game design ideas), whereas in the context of product improvement, ideas are
typically the result of a consumer identifying a problem or error with the company's software (B. B.-
M. science, 2013)Users are recognized by the community and/or the company on platforms for
crowdsourcing ideas for NPD if their concepts attract the community's attention because they are
novel and distinctive. On the other hand, because ideas tend to be incremental improvements to
existing products, creators of ideas on platforms for product improvement like Idea Exchange may
not receive the same recognition or reputation (Information et al., n.d.).

Industrial Clusters

A possible interpretation of the meaning of industrial clusters is: concentrations of economic agents
in close geographic proximity with the aim of establishing relationships with one another to carry
out specific economic activities more effectively (development, 2004).

Having an active industrial membership during the second half of the 20th century provided one of
the best opportunities for small and medium-sized businesses to survive and continue to be
competitive on a regional, international, and even global scale. The risk of losing the entirety of the
value chain in key competitive areas like product manufacturing, product design, and research and
development (1+D) was also present for major international, multinational, and global corporations
in the face of powerful and agile rivals, firmly grouped in particular geographical locations
(development, 2004). Some of these large corporations were also able to take advantage of the
enormous potential and capabilities that the industrial clusters have to offer. In general, this was
accomplished by placing the company's key operations in carefully chosen industrial groups around
the world.

It is possible to understand a cluster's potential for knowledge creation and innovation by looking at
the nature and quality of its surrounding social web.

The concept of scale economies located in geographic agglomerations has a long history in
economics, dating back to Adam Smith's initial observations on occupational specialization and
(Marshall, 2009) findings. Explanations as to why businesses keep locating in the same areas.
Marshall highlighted three crucial explanations. First, businesses are located close together
geographically because this enables them to develop a specialized workforce that is highly qualified
for a certain industry's unique needs and is relatively simple for businesses that require these skills
to access. Second, these businesses are capable of supplying non-marketable inputs unique to a
particular industry. To put it another way, by situating themselves close to one another



geographically, these businesses are able to experience scale economies through the development
and application of common technologies or specialized capital infrastructure. Thirdly, geographically
unified businesses can produce the most information and idea flow. In other words, a product. This
final point, in particular, is intriguing for open innovation because it is enabling easier in the
exchange of information.

Global logistics make it possible for everyone to have access to basic production factors like capital
and unskilled labour, but flows of specialized knowledge and rich knowledge interactions that result
in beneficial innovations are still stronger between agents in the same spatial group than among
firms that are geographically dispersed.

An industrial cluster is a socioeconomic entity that consists of a social community of people and a
dense population of economic agents that are both located in the same general geographic area.
Within an industrial conglomerate, a sizeable portion of the social and economic agents collaborate
on economically related tasks, sharing and fostering a stock of products, organizational knowledge,
and technological know-how to produce goods and services that are superior in the marketplace
(development, 2004).

Social network

Everything about this social network concept is very fascinating to SMEs.

Each person's knowledge is their own personal capital, and because of it, many of them earn an
income, meaning that their knowledge has a definite market value. Given the dynamic of change in
the modern world, knowledge must be updated frequently in order to be obtained, maintained, and
make it appealing to the market. People use a variety of methods to accomplish this, including: Life
experience; reading books, texts, and specialized journals; use and repetition of information and
communication technology (ICT, with the internet being the most frequently used resource for
knowledge seeking); attending formal training courses (face-to-face or not); and speaking with and
exchanging ideas with others who are experts in the subject(s) on which a person wishes to obtain
knowledge or increase or update the knowledge he or she already has. Meetings, conferences,
congresses, events, expositions, etc. are some examples of this final method (Vergara, 2006).

Social networks in its various forms have established a background for entrepreneurship and new
firms in this digital era by offering areas for knowledge and information sharing as well as chances to
boost creativity and economic growth (Ebrahimi et al., n.d.). A business has the chance to
strategically utilize social media to strengthen its capacity to increase innovation performance
(Muninger et al., 2018). Additionally, social networks offer a platform for closer client engagement
and innovation (Carlson et al., 2018). The impact of social networks on innovation is supported by
empirical data from earlier studies (Research, 2018; A. P.-M. R. Review, 2018; Scuotto et al.,
2017).Constant engagement with the environment leads to the development of innovative ideas.
Social networks therefore enable businesses to share information, obtain problem-solving ideas,
discover new opportunities, and locate new markets (Udimal et al., n.d.).

As information technology advances, businesses have more options to innovate, one of which is
through social networks. Companies can create reciprocal connections through social networking in
order to develop norms, networks, and partnerships (A. P.-M. R. Review, 2018). Open-source social
networking websites rely on close connections between businesses. As a result, businesses can
engage many users in knowledge transfer without regard to organizational or geographic boundaries
(Scuotto et al., 2017).



According to a study's findings, social networks have a positive impact on the process of value
creation, which will drive the innovation process. Another study (Scuotto et al., 2017) that focuses
more on social networks comes to the conclusion that SMEs that use social networks can increase
innovation and the production of new products. Previous studies also demonstrate the significant
impact that social networks have on open innovation (Hitchen et al., n.d.; Loukis et al., 2016). As a
result, the next hypothesis is the following:

H1:
Social media networks have a positive impact on innovation.

This study's (Latifah et al., n.d.) key finding is the confirmation that social networks play a minor
mediating role in the relationship between human capital and innovation. This indicates that
businesses use social networking sites to exchange information on a variety of topics, including
commercial interests. More specifically, social networks can be used to build relationships with
external parties like customers, business partners, and consumers so that they can learn new
information. High-level human capital will be intelligent when using social networks to stimulate
innovation through socialization, externalization, and the process of combination (S. H.-T. Q.
Management & 2007, n.d.).

It's crucial to take into account using social media to assist the company in achieving better results.
The option is available for businesses to provide social media platforms to foster closer relationships
with their customers. A company's ability to innovate is impacted by the role that knowledge
exchange plays in the organization.

B2B Market

B2B are "open electronic platforms that facilitate activities related to transactions and interactions
between numerous businesses" (Holzmdiller et al., n.d.). According to (Rohm et al., n.d.), the digital
B2B platform is "an interorganizational information system through which numerous buyers and
vendors interact electronically to identify potential business partners, choose them, and carry out
transactions."

A B2B market is where commercial customers and commercial suppliers can exchange goods and
services. Third parties that coordinate all required activities for the exchange may be able to assist in
making intercompany coordination between businesses more effective and efficient. We'll start
calling these B2B markets (Holzmdiller et al., n.d.).

The conditions for corporate coordination have changed as a result of the growth of the Internet,
giving B2B electronic markets a new role.

Utilizing the internet reduces specificity and makes product descriptions easier. As an illustration,
with the help of the Internet and information technology (IT), it is possible to easily describe even
complex products or conduct a global search for the necessary information, which reduces the
significance of location (Holzmiller et al., n.d.).

Businesses might benefit from additional services provided by B2B electronic markets to help them
combat information overload.



Information will play a significant role in future intercompany coordination. It appears the question
of how information will be coordinated between companies and what channels should be used to
communicate information to market participants most effectively.

By grouping participants together in the middle, a B2B electronic market has the potential to
significantly reduce participant connections. The outcome is a decrease in information costs and an
improvement in information quality (H. Lee et al., n.d.)

An electronic B2B market's goal is to maximize corporate coordination. Every service provided has to
help achieve that goal, whether directly or indirectly.

The B2B electronic markets will provide standard functions during the information phase, such as
tools for searching and comparing products, buyers, and suppliers, as well as more sophisticated
functions like product configuration and evaluation tools. (Holzmiiller et al., n.d.)anticipate seeing
standard functions used more frequently in the future given that they are shared by all market
participants and significantly improve the efficiency of the information flow.

The majority of B2B digital platforms are Internet-based aggregators that serve as virtual spaces
where buyers and sellers can reach agreements (De Reuver et al., 2018). As a result, one of the key
characteristics is the role of an intermediary, which acts to promote transactions among the
platform's actors. Another consistent prerequisite for defining a digital B2B platform is the shared
value. In other words, the platform should not only support the network between parties that would
otherwise lack a space to meet, but should also encourage the exchange of value along with the
information (Peruchi et al., 2022). The perspective of (Peruchi et al., 2022) improves understanding
of the topic of B2B platforms. The authors specifically state that each business network, whether
digital or not, has a B2B characteristic that is based on collaboration and innovation among
participants who speak to multiple individuals and businesses.

In fact, commercial organizations that are primarily interested in enhancing their own performance
participate in digital B2B platforms. The B2B digital platforms enable the actors to take advantage of
numerous benefits. According to (Rodriguez et al., 2011), the variety of benefits is made up of:
professional experience, knowledge exchange, chances for innovation, sales availability, and supplier
information.

The goal of the actors on the digital B2B platform is to exploit infrastructure connections. However,
in order to achieve greater economic value, one must think beyond financial considerations and
instead consider their ability to generate greater value in terms of innovation, problem-solving skills,
and market sensitivity (Cusumano et al., 2019).

Incubation and Acceleration programmes

As they provide access to mentors and information, the development of skills, connections and
networks with existing and new businesses, all of which increase the likelihood of business success,
acceleration programs may have an impact on possibilities for professional advancement (Giourka et
al., 2021).



Through initiatives of business support that also include procedures for entrepreneurship
acceleration and incubation (Fini et al., n.d.), public policy initiatives are attempting to facilitate
business-to-business networks of communication and foster ties between business and scientific
actors (Partanen et al., n.d.).

The modern business acceleration benchmarks have developed gradually over time. Programs of
multifactorial acceleration have replaced simple informational tools that contain general information
on how to support a business. A business accelerator's design pattern typically includes programs for
participant training and mentoring led by a wide range of mentors who may be former business
owners, venture capitalists, business managers, or executives. Corporate acceleration is primarily a
growth-hacking strategy that helps organizations connect with startups, collaborate with them, and
use open innovation. The corporate acceleration programs are intended to speed up current
business operations and enhance an organization's capacity for innovation, fostering

"ambidexterity at the level of the enterprise" (Basu et al., 2009). Existing businesses' objective in
accelerating into corporate accelerations is to absorb innovations or gain quick access to businesses
that could be disruptive. As the economy grows, business acceleration programs become more
specialized and focused on the industry, with a variety of property types, complex financial
structures, and an evolution toward franchise models (Ismail, n.d.).

The accelerators support the establishment of businesses through the provision of specialized
services adapted to the unique characteristics of either existing or new businesses, the industry they
operate in, market trends and competitive pressures, technological leadership, general marketing,
human resource management, and sustainable business practices. They focus on development over
the course, that usually lasts a few months (S. L. Cohen et al., 2014).

In their study on corporate accelerators, Shankar and Shepherd (Shankar et al., n.d.) state that
corporate acceleration results in a "corporate nutrition", whether by increasing the absorption of
innovations or by gaining access to new businesses that enhance competitiveness and capacity for
responding to market developments using open innovation principles. As a result of access to
information about novel perspectives that may help to reduce cost structures or improve
relationships between customers and suppliers, the outcomes of corporate acceleration programs
may also involve investing in incremental changes that keep businesses updated.

It has been discovered that mentoring helps accelerated businesses focus on rationalizing their
concepts rather than creating entirely new goods or services (Bone et al., 2019). A higher likelihood
of progressing in the outcome of innovation is linked to assistance with team formation.

It has been discovered that business support mechanisms, such as acceleration programs, are
positively associated with business survival and have positive indirect effects on the larger business
ecosystem (Bone et al., 2019).

Since the 1960s, there have been incubator-style support systems for businesses (Dempwolf et al.,
n.d.). Their main goal is to support a business so that it can thrive and develop during the early
stages of the venture by providing affordable office space, services in financial and legal matters, and
mentorship to help with business development or fund raising (S. L. Cohen et al., 2014). When
resources like specialized technical experience are lacking, incubators focus on fostering commercial
connections with other businesses, government agencies, and other parties with commercially
relevant interests outside of the incubator (Hausberg & Korreck, 2020). However, incubators
sometimes do not impose tight time limits on how long a company can participate in an incubator



program. Therefore, if this period is prolonged, it may lead to incubators holding onto businesses so
they don't fail quickly, which is contrary to the idea of quick failure put out by agile thinking and lean
start-up principles. After stating this, academics acknowledge the contribution of local incubators to
employment and monetary earnings (Ratinho et al., n.d.).

On the other hand, the accelerators that have grown significantly since the launch of Y-Combinator
in 2005 (Dempwolf et al., n.d.) are fast-paced, typically lasting three months, and are commercial
support programs that aim to assist both new and existing businesses. working online, improving
their knowledge and competitiveness through business-related training, and looking for funding
opportunities while receiving intensive guidance and training, with the overall goal of growing
relatively quickly or failing quickly and safely (Giourka et al., 2021). Corporate acceleration programs
are a relatively new phenomenon that began in 2011. The corporate accelerators provide
information on changes in the commercial environment, how to boost sales and switch to a more
innovative marketing strategy, and how to attract cooperation and associations to foster a more
entrepreneurial culture. The corporate accelerators offer the services provided by other acceleration
programs, but they also aim to assist corporate employees in starting new businesses (Hausberg &
Korreck, 2020). The goal of the services of acceleration is to help emerging and established
businesses move quickly from one stage to the next, whereas the goal of the services of incubation is
to help entrepreneurs advance toward more mature and self-sufficient businesses (Dempwolf et al.,
n.d.).

Hackathons and innovation competitions

The growth of open innovation and the development of the digital economy are improved through
digital innovation competitions and hackathons (Alves et al., n.d.).

Periodically, "technological events" are held to promote innovation, the entrepreneurial spirit, and
social enterprise. The hackathons typically last for a week and are made up of coders, creators,
domain experts, businesspeople, and other interested parties that collaborate to produce early
versions of solutions to a collection of "challenges" (Perng et al., 2018).

Developers generate concepts and turn them into applications during short-lived events called
hackathons. The hackathons are being used to band together and encourage the development of
services using open data that will increase the value added for the government and the people. The
goal of the hackathons is for citizens and developers to work together to create open-source
applications that are released to the market through competitions (Adamczyk et al., n.d.; Alba et al.,
n.d.; Chan et al., n.d.; Juell-Skielse et al., 2014).

Although the academic community has given the innovation contests and hackathons a lot of
attention, very few conclusions have been drawn about the roles and responsibilities of the various
participants or how they may affect the development of new digital services (Hjalmarsson et al.,
2012; P. Johnson et al., 2014; Juell-Skielse et al., 2014; Strategies, 2014). This is due to the fact that it
is still unclear who the actors are (Juell-Skielse et al., 2014), as well as the protocols for coordinating
hackathons and how they affect the establishment of innovative services.



The public institutions frequently provide open data to programmers and others in order to
encourage participation in innovation challenges and open data usage. these hackathons have two
goals: to encourage developers to use open data in novel ways and to inform the public at large
about the value and potential of this data through public presentations and debates. This kind of
innovation competitions are frequently used to promote information exchange and the
development of new goods and services that benefit society (P. Johnson et al., 2014; M. Lee et al.,
2016).

In terms of the more digital part, and specifically the development of software, the dissemination of
information by governmental agencies is a driving force behind the development of new software.
The governments must ensure that open data is easily accessible and cost-free in order to encourage
the development of digital services and applications (P. Johnson et al., 2014). The possibility of
training, collaboration with other developers, acquisition of new skills, and perceived equity in the
evaluation system are only a few of the reasons why developers find hackathons appealing
(Adamczyk et al., n.d.; Hernandez-Dionis et al., n.d.; Kitsios et al., 2018; Komssi et al., n.d.; Leemet et
al., n.d.). Developers are encouraged to participate in hackathons for a variety of reasons, such as
the chance to test out new concepts, develop cutting-edge digital services, and gain experience in
the face of fierce competition and technical uncertainty. Prior digital innovation competitions gave
participants access to open data to aid in the development of novel applications and the acquisition
of new skills (P. Johnson et al., 2014).

Research bases

The introduction of Google Scholar (GS) in November 2004 revolutionized how academic researchers
and the general public searched for, found, and accessed scholarly information by bringing the
simplicity of Google searches to the academic world.

The majority of the physical barriers to accessing scientific information were removed with the
general adoption of web technologies (Nature, 2001). Since then, academic community members of
all stripes—researchers, editors, funding organizations, librarians, and political decision-makers—
have engaged in heated debate over the issue of open access (or OA) to academic literature. Many
of these discussions focused on how the academic communication system should be changed, taking
advantage of this new virtual environment to become more effective and efficient and, hopefully,
finding solutions to issues like the disparity and accessibility of scientific information that plague
many research institutions.

Due to how quickly users have started sharing their work on academic social networks (ASN), in
particular, they have drawn a lot of attention (Publishing & 2016, n.d.). Researchers from 13 Spanish
universities found that ResearchGate was used considerably more frequently than the institutional
repositories for storing and sharing their research, according to (Jamali et al., 2015; Martin-Martin et
al., 2014; publishing & 2017, 2017) investigated the free accessibility to a collection of Google
Scholar-restricted documents.

In order to find scientific information, researchers increasingly turn to Google Scholar (Mussell et al.,
2013; news & 2014, n.d.; Nicholas et al., 2017). The Google Scholar coverage is substantially wider
because it analyses the entire academic web automatically rather than only indexing a few specific
sources.



Information technology (IT) plays a significant role in the development of Ol implementation as an
important organizational resource with significant penetration (Cui et al., 2015; Gémez et al., n.d;
Trantopoulos et al., n.d.). For instance, organizations rely on IT tools and applications to acquire
external knowledge and quickly share it with employees, and IT offers a virtual environment that is
effective at knowledge transfer and integration. The existing literature oversimplifies the role that
IT played in Ol due to Ol's complex nature. As a result, in order to enable the Ol, it is necessary to
open the black box of the IT's role (Cui, Ye, et al., n.d.).

Information technology (IT) is a key enabler for organizational initiatives, serving as the
organization's exclusive resource and aiding in the discovery, dissemination, and utilization of both
internal and external resources for innovation (Tippins et al., 2003). We refer to this use of IT as an
organization of IT-assigned resources.

RAC (resource acquisition capabilities) refers to the extent to which an organization uses IT to
identify and select potential external resources for external business environment innovation.

The RAC helps organizations explore their external environment and utilize various sources outside
of their established boundaries (Chi et al., n.d.; Dodgson et al., n.d.).

The ability for organizations to search across billions of web pages, scientific literature, and patent
databases is made possible by sophisticated data extraction technologies and Internet-related IT,
which facilitates the discovery and acquisition of new, valuable knowledge (Cui, Tong, et al., n.d.). As
a result, RAC expands the organizational resource base and may potentially open up new
opportunities for the integration of high-quality, innovative knowledge.

In particular, IT can assist in expanding the search's scope and obtaining knowledge to produce
goods or services of greater value (Cui, Wu, et al., n.d.; Katila et al., 2002; Roberts et al., 2012). For
instance, the IT enables organizations to search for radical innovations in distant fields (Jeppesen et
al., 2009), which will yield greater returns than incremental innovations (Jansen et al., 2006).
Additionally, the IT encourages organizations to broaden their search scope in order to develop
numerous innovative solutions (Joshi et al., 2010) that have high profitability.



5. Conclusion

This document has focused on compiling the current literature on the topic of Open Innovation,
helping to better understand this topic, shedding light on its benefits and challenges, and also
helping companies and managers who have in mind to apply this interesting strategy.

We have seen how Ol has both positive and negative effects. Implementing Ol gives you the
opportunity to increase technological growth, the main objectives being to accelerate internal and
external innovation.

Depending on what the objective is, i.e., depending on whether the goal is to increase technical
performance, both a strong implementation of outbound Ol and a strong implementation of
inbound open innovation will be used. On the other hand, if the objective is to improve market
performance, a strong inbound Ol and a low outbound Ol will be used.

It is important to take into account possible problems that may arise and that should be taken into
account before using this strategy, in order to foresee and focus in an adequate way the way to
implement Ol. One of the problems is the resistance of employees to the idea of implementing Ol to
achieve innovation and also to outsourcing innovations. One should always pay attention and be
careful that intellectual property is not stolen, as using Ol can make one more exposed.

Some of the aspects that companies and managers have to take into account are the protection of
intellectual property, the relationship of discoveries to the company, the innovative environment
within the company and also to be aware of the environment in which the company is located.

We have also studied how Ol affects SMEs, we have seen how it affects digital and non-digital SMEs
differently. We made this difference when researching SMEs for a number of reasons. The nature of
innovation projects is one of them because digital businesses tend to focus more on projects
involving digital technologies, whereas non-digital businesses tend to focus more on traditional
products and services that don't require a digital foundation. This distinction affects how open
innovation is implemented and which collaborations are more important. The technological
requirement plays a significant role in second place since digital SMEs frequently have significant
technological infrastructure and greater familiarity with industrial technologies, which enables them
to participate in open innovation projects more easily. Finally, the strategy employed by each type of
business is different because digital businesses may be more willing to collaborate online, use digital
platforms, and access external technological resources, whereas conventional businesses may be
more dependent on traditional approaches to innovation.

For digital SMEs Ol has a negative effect on the performance of a profitable financial activity. It also
has a negative effect on engaging in strategies to protect internal assets. However, there are certain
strategies that help digital SMEs to succeed, such as the involvement of the company in the pursuit
of business-related innovation.

On the other hand, non-digital SMEs have a slight positive impact when it comes to managing
external relationships, although this is not significant, while the implementation of intellectual



property protection can have a very negative impact, as the cost of these protections is often the
main financial obstacle for SMEs.

For many SMEs, the lack of appropriate skills to manage open innovation (Ol) processes and
interactions with outside investors is a significant challenge. Managing collaborations with external
investors requires specialized skills in the identification of suitable investors, the establishment of
agreements, negotiation skills to get fair and advantageous terms, management of intellectual
property, and project management. The SMEs can lack experience in certain fields. Additionally, they
frequently lack the systems and processes needed to successfully combine internal and external
knowledge of the company.

The development of specialized skills and capacities is a priority for SMEs, as is the establishment of
an organizational culture that promotes open innovation as an intrinsic part of its business strategy.
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