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Triggering Open Innovation Processes Through
Organizational Emotional Capability and Rival’s

Absorptive Capacity Orientation
Jose Arias-Pérez , Joaquín Alegre , and Cristina Villar

Abstract—In this article, we analyze the direct effects of the open
innovation (OI) processes of acquisition and exploitation on innova-
tion performance (IP), as well as the effects of two antecedents of OI:
organizational emotional capability (EC) and rival´s absorptive ca-
pacity orientation (RACO). RACO implies processing external in-
formation in an analytical manner, whereas an intuitive approach is
implicit in EC. The research model is tested in a sample of medium-
low-technology Colombian small and medium-sized enterprises
(SMEs) using structural equations by the consistent partial least
squares method. Our results provide evidence on a significant effect
of the OI acquisition process on IP, as well as the determining role
of RACO for firm-level innovation, in that it functions not only as
an informal mechanism for intellectual property rights protection,
but also as a knowledge process nourishing the OI exploitation
process. This article contributes to the incipient research field of OI
in low- and medium-technology SMEs, offering new evidence on the
results on the OI-IP relationship in contrast with previous studies
conducted in other technological contexts. Furthermore, EC, which
has traditionally proven its incidence on internal innovation activ-
ities, can have a more powerful and determining role in innovation
processes that imply collaborative work with third parties.

Index Terms—Emotional capability (EC), innovation
performance (IP), knowledge appropriability, open innovation
(OI), rival’s absorptive capacity.

I. INTRODUCTION

IN THE last two decades, open innovation (OI) has become
one of the areas with the greatest relevance in the field of

innovation management [1], [2]. OI is widely understood as
the innovation process based on the purposive management
of knowledge flows beyond organizational limits [3], and is
subdivided into two major organizational processes: acquisition
or inbound and exploitation or outbound [4], [5]. However,
research of conceptual nature and case studies still prevail in
OI literature and there is little empirical evidence on these
processes, especially in the context of SMEs [6]. Furthermore,
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most results have been obtained from panel data where OI indi-
cators are adapted and are not always aligned with its conceptual
basis, which usually raises questions regarding content validity.
Some conclusions are therefore in the midst of the controversy
between defenders and detractors of this type of study [7] and
questions regarding OI remain unsolved due to the lack of
concluding evidence.

One such questions is the impact of OI activities—acquisition
and exploitation—on innovation performance (IP) in SMEs [4],
i.e., on their innovation results, despite a series of recent works
indicating a possible positive relationship [7], [8]. Previous
studies in this specific literature show some additional short-
comings: most of them analyze the relationship between the
OI process of acquisition and IP exclusively, leaving aside the
effects of exploitation [9], [10]. Consequently, there is a lack of
evidence on the existence of a positive impact of exploitation
on IP [11], [12], and some results are indeed contradictory:
while some studies indicate that exploitation is the OI process
with more impact on IP [13], [8], others argue that this process
does not positively influence new product development [14]. In
parallel, there is a recent interest in the literature to establish
the organizational antecedents of OI, mainly R&D internal
capabilities [15], informal links with external actors [16], the
evaluation and selection of knowledge from external sources
[17] and, more recently, innovation climate [6] and knowledge
information systems [18]. Some authors have posited that the
direct effect of knowledge appropriation on OI, understood as
the ability to protect innovations to succeed in obtaining benefits,
is probably the most important theoretical gap yet to be resolved
in the course of this decade [19].

In this article, we contribute to the literature by offering a
broader analysis of the effects of both OI processes, acquisition
and exploitation, on IP in SMEs from a Colombian primary
dataset. In a low- and medium-technology SMEs context, we
believe that appropriation is more conditioned by the com-
petitors’ ability to assimilate and use knowledge—competitors’
absorptive capacity (CAP)—than by the use of intellectual prop-
erty protection measures [20]. Companies find themselves in
need to prioritize permanent assessment of CAP [21]. This is
done with the purpose of establishing the knowledge expropri-
ation risk level in any OI activity, in particular those involving
collaborative work with such actors [22], and recognizing what
kind of knowledge could be obtained from the competition as a
well-known source of external knowledge for SMEs [7].
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We further aim to contribute to the understanding of the
antecedents of both OI processes. Current discussion around the
organizational antecedents of OI has to do with the prevalence
of works dealing with the analysis of the effects of hard orga-
nizational variables, which has drawn greater attention to the
impact of soft variables on OI [9], such as the not-invented-here
syndrome [23] and the organizational climate for innovation [6].
This scenario obeys, to some extent, to the incipient articulation
of OI with other management or economy study fields, particu-
larly the general theories on the nature of the firm, although there
is some advance in its articulation with resource-based theory
[19]. Hence, when analyzing the antecedents of OI, the incor-
poration of soft variables into the equation is limited, especially
if they are not part of the research tradition in the field of OI.

To this end, we contribute to the discussion elaborating on the
role of rival’s absorptive capacity orientation (RACO) and emo-
tional capability (EC) as antecedents in our work. RACO is the
organizational process of capture and analysis of rivals’ activities
and specific information on their sources of knowledge, their
investments in external technology acquisition and their time-
to-market, among other aspects [21]. Despite the importance of
this process, the debate that might probably present a higher
impact on the future of the OI field has to do with the advance
in the last decade of social neurosciences, neuroeconomics,
and the so-called organizational cognitive neuroscience [24],
[25], related to the existence of a dynamic and complementary
interaction between emotions and cognition. EC refers to the
organization’s ability to perceive, understand, monitor, attend
to, regulate and use the emotions of its members to achieve orga-
nizational objectives [26]–[28]. The ongoing interplay of such
disciplines in social sciences has triggered the appearance of
diverse studies that explore the role of EC as a soft antecedent of
closed innovation [29]–[32]. The studies dealing with the effects
of EC on the OI processes of acquisition and exploitation are
incipient, even though both imply a greater organizational effort
in terms of information processing and high emotional effort
as compared to closed innovation. Likewise, studies connecting
RACO with innovation have focused on analyzing its effects on
IP as a result of internal innovation activities [20], [33].

However, the effects of RACO on the OI processes of ac-
quisition and exploitation deserve further attention by scholars,
since rivals are a key source of knowledge and OI activities
imply a greater flow of knowledge outside the organizational
boundaries as compared to internal innovation activities [34].
Besides, RACO implies processing external information in a
rational and analytical manner, which complements the intuitive
approach implicit in EC. In the next section, we elaborate on
the theoretical background to explain the effects of OI on IP in
SMEs, as well as the role of the described antecedents for SMEs
in nonhigh-tech industries.

A. Theoretical Framework and Hypotheses Development

1) OI and IP: OI is understood as the innovation process
based on the purposive management of knowledge flows beyond
organizational limits [3]. In general terms, OI is subdivided
into two major organizational processes: acquisition or inbound
and exploitation or outbound [4], [5]. The first refers to the

business activities that enable access to external knowledge and
technology; in turn, the latter is aimed at the transfer of internal
knowledge and technologies with the purpose of obtaining either
financial or other types of benefits [35]. IP refers to the concrete
results of the innovation process mainly related to the expan-
sion of product range through technologically new, improved
products—friendly to the environment—and the development
of new product lines [36], [37].

Regarding the incidence of acquisition in IP, SMEs that have a
close link with key knowledge sources and a greater understand-
ing of the opportunities offered by its innovation ecosystem are
more effective in the assimilation and combination of knowl-
edge, and so, in developing new products [7], [14], [38]–[40].
Additionally, previous studies have shown that the monitoring of
technological trends and the purchase of technology from exter-
nal sources are other activities pertaining to this first OI process,
which stimulate the creation of new products for the market
[41]. SMEs can improve their innovation results by opening
and carrying out activities aimed at incorporating external ideas,
knowledge and technologies that facilitate the development of
new, improved products and reduce the possibility of failure in
the market. This mainly involves a process of searching and
building alliances with key external sources such as customers
and competitors. In the case of SMEs in emerging countries,
these external activities have a greater weight compared to others
such as the purchase of technology from third parties, due to lack
of resources [42] and the lack of internal technological skills to
assimilate it and apply it in innovation processes [43]. Therefore,
the following hypothesis is posed:

H1. The OI process of acquisition positively influences IP.

In addition to the above, the second OI process of exploita-
tion is also relevant in the field of SMEs because it involves
collaborative work with external partners either to be recipients
of internal technologies and knowledge or to participate in
marketing activities [35]. In general, an SME is more oriented to
get involved in these exploitation activities than in others such
as licensing because of resources limitations [42] and the high
risk of knowledge expropriation in a low technological intensity
setting [44], [45]. The literature suggests that it is precisely at
the time of transferring internal knowledge to the outside world
when OI becomes more relevant for SMEs given their constraints
in the commercialization of their innovations [8].

Collaboration with external allies, mainly with competitors,
particularly facilitates SMEs’ greater understanding of the mar-
ket and identifying opportunities for the introduction of their
innovations [46], this being the case, for instance, of brand part-
nerships or cobranding for the commercialization of innovations
[47]. Therefore, the OI stage of exploitation requires a process
for internal and external knowledge integration which enables
to overcome the main barrier for SMEs in this situation, relating
to the difficulty in identifying the connection between internal
technologies and knowledge with the market [34]. Moreover,
SMEs’ relations with actors such as government agencies facil-
itate the acquisition of resources that allow both the fine tuning
of innovations and their launch to the market [44]. In short,
collaborative work with external allies—either as recipients of
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internal technologies and knowledge or participants in commer-
cialization activities—enables SMEs to boost the creation of new
or improved products thanks to the identification of new appli-
cations of their internal technologies and knowledge, as well as
a better understanding of market opportunities. Therefore, we
propose the following hypothesis:

H2. The OI process of exploitation positively influences IP.

2) RACO as an Antecedent of OI: Being on par with the
competition is one of the main motivations of SMEs to venture
into OI practices [4]. As stated previously, competitors play
a relevant role in both OI processes since they are a source
of key external knowledge for SMEs [7], [14]; in addition,
working collaboratively with them facilitates the introduction of
SME innovations to the market [46]. However, this paradoxical
relationship with competitors, in which collaboration and com-
petition occur simultaneously, fosters the emergence of various
intraorganizational tensions; this may eventually render the OI
activities that involve a competitor unfeasible and unsustainable
[22], [48]. One of the main tensions derives from the risk posed
by the possible opportunistic behavior from the competition
[49], [50]. In detail, competitors may misappropriate core and
peripheral knowledge and technologies, and thereby destroy an
SME’s competitive advantage in the mid term [51], [52].

However, it has recently been suggested that knowing in detail
the competitors’ ability to assimilate and use knowledge from
external sources is one of the most effective ways to handle
these tensions [22]. This entails capturing and analyzing rivals’
activities and specific information on their sources of knowl-
edge, their investments in external technology acquisition and
their time-to-market, among other aspects. This organizational
process has been called RACO [20], [21].

RACO allows the SME to have a broad understanding of its
competitors’ innovative potential and that knowledge, in turn,
encourages the execution of OI processes. This is due to the fact
that it provides evidence to decide when and why collaborative
work with an actor—or any other given actors—would be useful,
what its scope would be, and the content of an OI agenda for
the acquisition and transfer of knowledge and technology [22].
RACO also helps to establish which is the critical knowledge
whose flow in OI activities should be restricted and to assess a
priori to what extent they may be appropriable and used by the
competition [53]. Such process facilitates the choosing of pro-
tective measures, formal or predominantly informal in the SME
[54] in order to avoid knowledge leaks [52], which ultimately
represents a better configuration of the SME’s organizational
conditions for the execution of OI activities. Thus, the following
hypotheses are proposed:

H3. RACO has a positive influence on the OI process of acquisition.

H4. RACO has a positive influence on the OI process of exploitation.

3) EC and OI: EC refers to the organization’s ability to
perceive, understand, monitor, attend to, regulate, and use the
emotions of its members to achieve organizational objectives
[26]–[28]. This capability is reflected in six abilities or emotional
states.

1) Encouragement, referring to the ability to awaken opti-
mism in members of the organization.

2) Display of freedom, which seeks to facilitate and legit-
imize the manifestation of emotions.

3) Playfulness, which refers to the ability to create settings
that promote the trial of new ideas and tolerance to error.

4) Experiencing, referring to the ability to understand and
feel the emotions of others.

5) Reconciliation, which seeks to balance opposing values or
ideas that generate plenty of emotional agitation among
the collaborators.

6) Identification, which refers to people’s attachment to cer-
tain characteristics of the organization [27], [29].

The advances of social neurosciences and neuroeconomics
in the last decade concerning the existence of a dynamic and
complementary interaction between emotions and cognition
[55]–[58] have shown that emotions play an important role in
the process of exploration and acquisition of information from
the organizational setting. They trigger another cognition system
related to intuition, automatic categorization, and empathy [57],
[59], which works in an automatic, fast and subconscious manner
[60]. This other cognitive mode known as reflective system—
emotionally hot or experiential—is what permits us to go beyond
data and build a global, panoramic vision of a given situation
in the environment through nonconscious holistic associations
based on experience [59]. It also generates dissonances between
emotions and analytical processes that feedback into information
processing, facilitate its synthesis, and the building of expert
judgment [61]. Therefore, it is very useful in dealing with
uncertainty and ambiguity [62], [63] as well as in processes
requiring intensive knowledge use [26].

Consequently, EC is expected to have an impact on both OI
processes. As for acquisition, EC allows for a holistic under-
standing of the environment to quickly identify which are the
key sources of innovation, intuitively recognize relevant aspects
of technological trends and to act quickly, in this case, by
selecting and acquiring external technologies [32], [41], [64].
Such way of processing information, implicit in the EC, also
enables internal and external knowledge to be integrated in order
to swiftly identify the connection of internal technologies with
the market [31], [65], which positively influences the OI process
of commercialization [41].

On the other hand, the development of OI activities entails a
series of emotional tensions. In the first place, the literature has
shown employees’ irrational rejection toward both externally
sourced knowledge and practices that involve external knowl-
edge transfer [23]. This rejection occurs mainly for emotional-
related reasons; among them, we can stress defending one’s
own ego, the conservation of group identity and social relations,
interest in avoiding the capture of information that comes into
conflict with organizational beliefs, and resistance to change
[66], [67].In general, it has been shown that the search for knowl-
edge from external sources may generate fear and anxiety [68].
In organizations such as SMEs, more oriented towards involving
competitors in OI processes, ambivalent emotional states such
as trust, distrust, greed, and fear arise [69]. These are implicit
in the developing or acquisition of competitors’ technologies
and knowledge, as well as in the commercialization stage of
SMEs’ innovations supported either directly or indirectly by
this external entity [23].
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TABLE I
CHARACTERISTICS OF THE COMPANIES IN THE SAMPLE

Nevertheless, two EC aspects—reconciliation and
playfulness—can help overcome these tensions. The former
allows for balancing key information, coming from external
sources, which clashes with organizational beliefs; therefore,
it is essential for overcoming emotional conflicts, moderating
the attachment to certain organizational assumptions, and
the influencing of the values behind the rejection toward
externally sourced knowledge and practices that involve
external knowledge transfer [66], [70], [71]. On the other hand,
playfulness—as an organizational aspect—reduces the anxiety
associated with the search for information, while increasing the
capacity to use it in a creative and innovative way [72], [73].

In addition, playfulness is central in the process of exploita-
tive OI in that it enables a greater emotional commitment of
the SME with new innovative ideas. The capacity of action,
therefore, increases providing enough energy to find the way to
develop their innovation projects [32], [71], despite the lack of
resources and the few internal technological skills [42]. For such
emotional commitment to occur, the SME will need to be open
to the transfer of internal knowledge and collaborative work
with third parties. This is necessary in order to take advantage
of the resources of the environment for the introduction of
their innovations in the market, e.g., greater participation in
the programs offered by regional innovation systems to support
SMEs in activities such as prototyping and market validation of
their innovations.

In short, EC is a relevant factor in the processes of OI
for the SMEs. First, because EC activates in employees the
cognition-system related to intuition, automatic categorization
and empathy, and allows quick and intuitive identification and
interpretation of the key information in the environment in a
holistic way. It also facilitates the recognition of collaboration
opportunities with third parties—either for the acquisition of
new knowledge or for the discovery of new applications of
their internal knowledge—and the development of joint efforts
to accelerate the commercialization and introduction of their
innovations in the market. Second, EC relieves the emotional

Fig. 1. Research model.

tensions implicit in the OI activities of acquisition and ex-
ploitation, because EC involves the activation of emotional
states empowering the harmonization of external information
or new organizational behaviors that clash with organizational
beliefs. Finally, CE generates an emotional commitment of the
SME with its new ideas of innovation, enforcing openness and
orientation to collaborative work with third parties. The access
to such external resources is required to pull the innovation
projects created internally. Therefore, the following hypotheses
are presented:

H5. EC positively influences the OI process of acquisition.

H6. EC positively influences the OI process of exploitation.

The hypotheses in our model are shown in Fig. 1.

B. Methodology

1) Sample and Data Collection: Our hypothesized model
was tested in a sample of low- and medium-technology
manufacturing SMEs [74] and services SMEs (see Table I),
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TABLE II
RELIABILITY AND CONVERGENT VALIDITY

Notes: ∗p < 0.001.

located in Colombia, an emerging and technology-follower
country [75], [76], where incremental innovation prevails and
appropriation level is low [77], [78]. Fieldwork was conducted
between November 2015 and May 2016 through a questionnaire
sent by electronic mail to the management of 600 companies that
voluntarily signed up in a mentoring program to develop inno-
vation capabilities, sponsored by an institution from the regional
system of innovation, which articulates companies and univer-
sities. Finally, 123 valid responses were obtained, a sample size
that guarantees a satisfactory statistical power above 80% [79].

2) Measurement Variables: The scale developed by
Hurmelinna-Laukkanen and Olander was used to measure
RACO [21]. EC was measured with the scale proposed by
Akgün et al. [29]. For IP, the scale created by Alegre et al. [36]
and subsequently adapted by Alegre et al. [80] was employed.
We used a Likert scale ranging from totally disagree (1) to
totally agree (5) in the case of RACO and EC, whereas for
IP the scale goes from very inferior (1) to very superior in
comparison to competitors in the last three years (5). The
study also included three control variables that have previously
been shown to have an incidence on OI and IP: size, age, and
technological intensity.

3) Data Analysis:
a) Reliability and validity: The reliability and validity of

the measurement model were examined with structural equa-
tions by the consistent partial least squares method (PLSc) [81].
Based on the PLSc, we conducted the tests to examine the
reliability and convergent validity of the items and constructs
[82] (see Table II). In the case of individual reliability, we verified
that all the items had a factor loading equal or greater than 0.7.
We also checked that all constructs presented a Cronbach’s alpha

TABLE III
DISCRIMINANT VALIDITY

The VEI in bold on the diagonal; squared correlations below the VEI.

TABLE IV
STRUCTURAL EQUATIONS RESULTS

Notes: ∗p < 0.05; ∗∗p < 0.001.

and a Dillon-Goldstein’s (pC) or composite reliability index
above 0.7, and a variance extracted index (VEI) greater than
0.5. Additionally, we calculated the new reliability indicator of
the construct, the Dijkstra–Henseler (pA), and confirmed that it
was above 0.7 [81].

To establish discriminant validity, we first verified meeting
the Fornell–Larcker criterion; in this case, that the VEI was
greater than the squared construct correlations (see Table III)
[83]. However, only the two OI constructs did not meet this
first criterion. Therefore, we resorted to a second criterion, the
Heterotrait-Monotrait (HTMT), which has proven to be more
reliable than the Fornell–Larcker. Finally, we confirmed that all
HTMT values were below 0.85 or 0.90 thresholds [84].

Finally, in order to assess the bias of common method vari-
ance (CMV), we conducted Harman’s single factor test [85],
establishing that the variance accounted for in the first factor
is 39%. This result reveals that CMV is not determinant in our
database.

b) Direct effects test: Regarding the hypotheses test, we
used structural equations by the PLSc method in order to obtain
the confidence intervals at 95% and the t values of the coeffi-
cients of the different trajectories from the resampling of 4999
subsamples [86]. Table IV shows that the trajectories between
the OI process of acquisition and IP (β = 0.64; t-value = 3.66),
EC and the OI process of acquisition (β = 0.68; t-value = 8.05),
EC and the OI process of exploitation (β = 0.43; t-value =
4.75) and between RACO and the OI process of exploitation (β
= 0.23; t-value = 2.50) are significant and with a positive sign.
Therefore, only H1, H4, H5, and H6 are accepted.

Added to this, the influence of the control variables is not
significant in the research model, except for the relationship
between size and the OI process of exploitation. We performed
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additional tests to further explore potential differences between
manufacturing and services firms, but we found no statistical
differences.

4) Global Fit of the Model and Analysis of Its Prediction
Power: To establish the global fit of the model, we confirmed
that the normalization of the square root mean residual was
below 0.08. In our study, this value is 0.06, which indicates
a good fit [87]. We also evaluated the prediction power of
the model. First, it was verified that the R² of the endogenous
constructs was above the minimum value of 0.1 [88]. In addition,
it is observed that the model explains 56% of the IP variance,
which indicates that its prediction power is above the moderate
level and close to the substantial one [86]. Furthermore, we
conducted the Stone-Geisser test [82] and were able to verify
that the endogenous constructs present q² values above zero (0);
for IP, this value is 0.27, and for the OI processes of acquisition
and exploitation, it is 0.31 and 0.23, respectively (see Table IV).
These values indicate that predictive relevance is above the
medium point threshold and close to the higher level [86].

II. DISCUSSION AND CONCLUSION

In this article, we aimed to offer a new perspective to analyze
the antecedents of OI by bringing various disciplines to the
discussion in this field. Two organizational factors were simul-
taneously considered: a hard one, RACO, and a soft one, EC,
which are representative of the current state of the discussions
within two different theoretical traditions. RACO is a classic
example of a construct based on cold cognition logic, whereas
EC is at the other extreme of emotions, intuition, and experience.
Nevertheless, in our empirical model, the EC effect was greater
and more significant, even on both OI processes. This indicates
that soft antecedents, EC in this case, can be more important in
low- and medium-technology business settings with knowledge
appropriation limitations. Such result may be due to the fact
there is a higher level of uncertainty and risk in relation to
the absorption of knowledge from the competition, implying a
greater demand for soft organizational capabilities such as EC.
In this sense, placing EC at the center of the discussion of OI is
another contribution of the study, which to some extent differs
from what has been argued by other studies which confer it a
peripheral role [1].

This result also led us to rethink the role of EC in the
organization. Its incidence on internal innovation activities and
performance has been established in the literature [29]. However,
the work suggests that EC can have a much more powerful and
determining role in innovation processes involving collabora-
tive work with third parties which, because of this condition,
are subject to a higher level of emotional demand and wear
due to the information volumes, the degree of uncertainty, and
the risk associated with the high level of knowledge expropri-
ation. Therefore, EC has a clear influence on constructs of an
operational nature and with a clear external orientation; this has
not been widely evidenced in the literature and facilitates new
configurations of these organizational factors and, in the case of
OI, a better way to cocreate and coexploit knowledge.

Regarding our contributions to the literature, first, the ex-
istence of a positive and significant effect of EC on both OI

processes revalidate the attempts previously made by other
researchers to reevaluate the cold cognition logic prevailing in
the study of OI [9], [61]. These results illustrated the leading
role of EC in activating other forms of cognition boosting
knowledge flows outside the boundaries of the SMEs, either
to acquire new knowledge or to find new applications of their
own technology with the help of third parties, as well as to
accelerate the introduction of innovations in the market. In the
same way, EC helps to alleviate emotional tensions associated
with the exchange of knowledge with external partners and
increases emotional attachment with new ideas of innovation. In
turn, this leads to greater openness of the SME and orientation
toward collaborative work with third parties to tap into external
resources for market opportunities. EC is thus a skill that places
the SME in an advantageous situation for innovation, helping
to overcome some of the main innovation barriers, i.e., the lack
of resources and internal technological skills [38]. This indeed
constitutes an effort to strengthen the incipient link between the
OI field and the so-called organizational cognitive neuroscience
[25], which has had a lot of impact and repercussions on other
management fields such as marketing, organizational behavior
and information systems management [24]. This finding takes
place at a time when there is a claim for more articulation of
OI in the general literature on management and business [19],
contributing to foster an interdisciplinary research perspective.

The results further show that RACO, which implies a greater
understanding of the ability of the competition to assimilate and
transform knowledge, does not affect the acquisition process.
This fact could be related to the “not-invented-here” syndrome,
which implies an irrational rejection of knowledge from external
sources for reasons related to the defense of the ego, orga-
nizational identity and particularly of shared values, concepts
and opinions that are embedded in the organization [67]. The
negative effects of this syndrome have been reported by the
literature on OI [23], and such symptoms may be affecting SMEs
as they become more aware of the technological strengths of the
competition.

In contrast, our results show a positive and significant impact
of RACO in the process of OI of exploitation. SMEs should
strengthen their strategic orientation towards the competition,
which implies activating knowledge capture and dissemination
mechanisms in this sector, which prioritize the search of infor-
mation about its real technological potential, which is usually
outside the SMEs’ reach. In other words, SMEs should have
specific information available on which are the competition’s
knowledge sources, its key and peripheral technologies, its
investments in terms of external technology acquisition, its
time-to-market, among other aspects. With a higher awareness
of the SME about its competitors’ capability to assimilate
and transform knowledge, it will increase their involvement
in activities for technology and knowledge transfer towards
third parties. Specifically, RACO boosts knowledge flows from
inside out because it allows improving awareness about the risk
linked to the transfer of internal knowledge out of the organi-
zational limits and the potential opportunistic behavior of the
competitor and, based on this, allows taking informal measures
to protect intellectual property and prevent knowledge leaking
[22].
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In our view, this finding constitutes another important
contribution of this article because the literature has only shown
the incidence of RACO in closed or internal innovation [20],
mostly considered as a strategy for the adoption of informal
mechanisms for the protection of intellectual property [21].
However, in this article, RACO is proposed as a type of strategic
orientation and as a knowledge process that yields important
information about what the technological strengths of the com-
petition are. This generates strategic alerts, forcing the SMEs to
break their borders to invigorate knowledge flow from outside,
getting involved in collaborative alliances with other parties, for
instance with business consultants and other SMEs to find new
market opportunities, new applications or simply to combine
efforts for the commercialization of innovation.

On the other hand, this work helps to elucidate the discussion
around the relationship between both OI processes and IP. We
pinpointed only one of the two OI processes influencing IP in
SMEs, namely acquisition, differing from other findings show-
ing that exploitation is the OI process with more influence on
IP [8], [13]. Nevertheless, this result is consistent with a recent
finding suggesting that there is no link between the OI process
of exploitation and IP [14]. Probably, this situation can be
explained by the fact that in low- and medium-technology SMEs
located in emerging countries, where R&D intensity is low and
where incremental and process innovations prevail, the internal
innovation capabilities may be sufficient to achieve satisfactory
improvements in IP. An additional consideration regarding the
lack of relationship between exploitation and innovative perfor-
mance in this article has to do with our operationalization of IP,
focused on product innovation: while exploitation does not boost
new product development, it could be influencing other aspects
of IP that were not considered in this article, such as process
innovation. In this sense, some studies have shown that in spite
of not having a relationship between exploitation and product
innovation, the external participation of companies in alliances
and joint ventures implies knowledge flows from the inside out,
which eventually produce improvements in production methods
and techniques [17].

Furthermore, the results around the positive impact of EC
on OI suggest intensifying efforts for the development and
deployment of this ability, which supposes the intervention of
several organizational aspects, both soft and hard. For instance,
on the technological aspect side, the adoption of visual commu-
nication tools is necessary for the OI processes of acquisition
and exploitation, with the aim of promoting more intuitive ways
of information processing [89]. It is also key to adopt techniques
that facilitate innovation management at the organizational level
while helping individuals to develop emotional intelligence and
make decisions related to OI processes by combining intuition
and rationality [65]. Because primary data were used in the
study, the results are exempt from the controversy raised by
findings obtained through panel data [7], while contributing to
the incipient study of OI in low- and medium-technology SMEs
[90]. This constitutes a relatively pioneering study regarding the
analysis of the OI-IP relationship in the context of an emerging,
technology-follower country [13].

Naturally, this study has some limitations, the most represen-
tative being related to the IP construct, which fundamentally

reflects in this work the results in terms of product innovation.
This measurement somehow restricts the possibilities to
generalize the results about the OI-IP relationship to all IP
aspects, including process, marketing, and organizational
innovation. However, product innovation remains as the main
IP indicator [36]. Likewise, although the number of respondents
(n = 123) is acceptable, sample size can also be considered as a
limitation.

Another possible limitation driven by the characteristic of
the sample is that managers with different profiles answered
the questionnaire. Yet, we believe that this particularity indeed
reflects the organizational reality faced by SMEs. In this type of
firms, it is usual to find that a manager for a certain functional
area has to perform an extra role managing heterogeneous orga-
nizational processes, which may not be related to the core of their
department. For instance, in our sample, there are marketing
and sales managers that, apart from managing processes related
to commercialization, also have the responsibility to manage
innovation due to lack of resources and constraints to have
personnel specialized in R&D and innovation [43], [91].

It is important also to note that these results are constrained to
the context of low- and medium-technology SME. Acquisition
appears to be the most relevant process in OI since it allows
expanding internal knowledge and ideas. There would be limits
to the extension of these results to other types of companies
such as large firms or multinationals that, unlike SMEs, usually
exhibit higher investments in R&D, greater capacity for internal
innovation and tend to be more involved in OI activities of
exploitation, which is required to adjust their products to the
particular needs and requirements of the local markets in which
they operate, often with the help of local partners [91].

As for practical implications, the results suggest further delv-
ing into the adoption of mechanisms related to the OI process
of acquisition in SMEs, such as engaging customers in product
development, participation in external networks, and hiring ex-
ternal suppliers for technological and R&D services [4]. These
OI activities can be within reach of SMEs in emerging countries;
they lack resources to acquire intellectual property and do not
possess the technological capabilities to generate innovations
internally, but thanks to their size they have greater flexibility
to generate links with the environment to invigorate inward
knowledge flow [42].

Future lines of research should deal with analyzing partic-
ularly the direct effect of the OI processes on all aspects of
IP, that is, process, marketing and organizational innovation. It
would also make sense to explore the mediation of variables
such as absorptive capacity in the relation between OI and IP
in SMEs, understanding that this link implies a high demand
in terms of knowledge assimilation and application [92]. More-
over, it would be worth exploring the moderating effect of the
“not-invented-here” and “not-shared-here” syndromes on said
relationship, given the little related empirical evidence obtained
in low- and medium-technology SMEs of emerging countries
[23], [67].

In relation to antecedents, future research should attempt to
analyze the possible mediating effects of diverse organizational
factors on the RACO-OI relationship, IT [93], big data analysis
capabilities [94], and knowledge management strategies [95],
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among them. These could serve as a bridge between RACO and
OI, given the huge challenges of this relationship regarding in-
formation processing. Another emerging variable in the current
literature that could be linked to the analysis is the leakage of key
knowledge, which could have a positive moderating effect since
it would force to intensify RACO [52], or a negative one, because
it would discourage linking OI activities [96]. As regards the
soft variables, much work remains to be done about the analysis
of the relationships between emotions and OI. In particular, it is
necessary to strengthen the link between OI and organizational
cognitive neuroscience [24], [71]. This articulation can be in
two ways: theoretical or methodological. In detail, neuroscience
theories can be used to resolve unanswered questions in the OI
field; for instance, those related to decision making in the design
of new business models, customer participation in OI through
digital platforms, and the role of their emotions in that process
[1]. In this sense, there are several studies that use this theoretical
approach to understand the kind of decision making and IT that

could be used as a starting point for more specific studies on
OI [62], [97]. A multilevel approach combining individual and
organizational levels would be an interesting avenue for future
research.

Finally, the link between OI and organizational cognitive neu-
roscience would imply the incorporation of new methodologies
enabling to overcome somehow the controversy around the use
of primary data or panel data [7]. Specifically, neuroscience pro-
motes the use of such tools as magnetic resonance, tomography,
eye tracking, electroencephalograms, among others [25], [98].
In this sense, some studies have employed magnetic resonance to
identify brain areas and the cognitive processes that are activated
when exploration and exploitation decisions are made [68], as
well as to understand the role of emotions in brand assessment
[99] or in IT use [100]. All these works indicate that there is a
paved road allowing to conduct more specific studies on OI and
that it is needed to speed up the adoption of these tools in this
field of study.

APPENDIX I
SCALE ITEMS
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