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The role of open innovation and absorptive capacity in
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Although research on open innovation practices in larger and smaller organisations has been
growing for over a decade, there has been limited evidence on the topic related to new and
candidate members of the European Union. Existing studies of open innovation have predom-
inantly focused on the examination of the phenomenon in companies from the most de-
veloped European countries (i.e. EU15). In this research, we examine how absorptive capacity
and open innovation interact to impact innovation performance, based on a large dataset of
companies operating in Slovenia. We contribute to the literature on open innovation by show-
ing how an organisation’s capacity for open innovation can be used to its full potential in or-
der to impact the firm’s performance.

Obwohl die Forschung zu Praktiken der Open Innovation (,,offene Innovation®) in gréferen
und kleineren Unternehmen seit mehr als einem Jahrzehnt wéchst, gibt es nur spéarliche Evi-
denzen zum Thema in Bezug auf die neuen Mitgliedsstaaten der Europdischen Union und bei
Landern, die auf den Beitritt zur EU kandidieren. Vorhandene Studien zu Open Innovation
konzentrieren sich vornehmlich auf die Untersuchung des Phinomens in Unternechmen der
europdischen Lénder, die am meisten entwickelt sind (z.B. EU15). In dieser Forschungsarbeit
untersuchen wir, basierend auf dem groflen Datensatz von Unternehmen, die in Slowenien
operieren, wie Absorptionsfihigkeit und Open Innovation bei der Wirkung auf Innovations-
leistungen interagieren. Wir leisten einen Beitrag zur Literatur iiber Open Innovation, indem
wir zeigen, wie die Kapazitit eines Unternehmens fiir Open Innovation in ihrem ganzen Po-
tenzial bei der Wirkung auf die Leistungsfahigkeit einer Firma genutzt werden kann.

Keywords: Open innovation, absorptive capacity, innovation performance, organisational ca-
pabilities,
JEL 031, JEL 032

1. Introduction

Open innovation can be considered to be one of the most relevant concepts in
innovation management (Huizingh 2011), having occupied the limelight since
Chesbrough’s (2003) seminal work. The main idea of open innovation is to open
up the innovation process to other firms, individuals, research labs, universities,
customers, suppliers, and so on (Chesbrough 2006) in order to facilitate the
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smooth flow of ideas inside and outside of the organisation. In doing so, the or-
ganisation derives advantages from both the exploration of external resources
and the exploitation of internal resources (Chesbrough 2003). Existing research
has focused on open innovation practices in developed economies (e.g. Laursen/
Salter 2006; van de Vrande et al. 2009; Spithoven 2013), offering only scarce
evidence on less developed countries, such as the ex-socialist countries. Al-
though Western European firms have operated as exemplars for those in transi-
tion economies, these economies have encountered some difficulties in organisa-
tional restructuring due to cultural barriers (Mikl-Horke 2004). For example, in-
tra-organisational opening processes, in terms of dialogical leadership, employee
interaction, and critical upward communication, are the logical extensions of the
processes of privatisation and deregulation; however, these processes are un-
common for the traditional mindset of closed societies (Tiinde/Gebert 2005).

Given the role played by innovation in ensuring organisational competitiveness
(Hurley/Hult 1998), it is important to understand the specificities of open inno-
vation in companies competing in less developed markets. The intense transfor-
mation from a closed to an open market economy impeded not only these com-
panies’ economic performance, but also their innovative capacities (Krammer
2009). These countries were generally isolated from the flows of trade and the
ideas of developed Western countries. Consequently, they failed to follow the
latest technological breakthroughs (Murrell 1990). In light of these differences,
Central and Eastern European countries provide an interesting basis for testing
the generalisability of existing theories and for identifying hidden features and
assumptions that often go unnoticed when conducting research on mature mar-
ket economies. Indeed, the transition processes provide the opportunity for a se-
ries of unique societal quasi-experiments (Meyer/Peng 2005). In this research,
we explore open innovation in companies from an ex-socialist economy. In par-
ticular, the study is based on rich data drawn from a large set of companies in
Slovenia. Slovenia makes a good case country, since it is a small transition econ-
omy that has outperformed other countries in this region in terms of national in-
novation performance (European Commission 2015).

Existing studies on open innovation in Slovenia have revealed that, for the past
few years, Slovenia has been developing a business environment that is friendli-
er towards open innovation (Krapez et al. 2012). In 2011, preliminary evidence
on the state of open innovation in Slovenia among high-tech companies showed
that 33% of the surveyed companies were inclined to open innovation (Raskovié
et al. 2011). Larger companies were more involved in open innovation activities,
and there was a general trend towards opening up the innovation process (Ran-
gus/Drnovsek 2013). These findings are aligned with those from research on
open innovation in other European countries (e.g. van de Vrande et al. 2009;
Schroll/Mild 2011). Similarly, the absorptive capacity of Slovenian companies
in relation to the firm’s innovation performance seems to be comparable to com-
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panies in developed economies. Indeed, the 2.16% research and development
(R&D) intensity of the Slovenian business sector is well above the European
Union (EU) level of 1.31% (European Commission 2015). As R&D expenditure
(the numerator of R&D intensity) is often seen as the prime proxy for absorptive
capacity, Slovenia is a good case country for the new EU member states and
those in the process of EU accession.

Therefore, we argue that analysing innovation performance in terms of the new
concepts of open innovation and absorptive capacity on a sample of companies
from Slovenia may offer noteworthy implications for those competing in less de-
veloped markets. In doing so, we contribute to the cumulative body of knowl-
edge on open innovation by examining the organisational correlates through
which open innovation impacts a firm’s innovation performance. We provide
theoretical and empirical grounds for addressing central questions regarding in-
novation management research, such as: how does open innovation influence a
firm’s absorptive capacity and innovation performance; and how do absorptive
capacity and open innovation interact to impact innovation performance? By ex-
amining open innovation and absorptive capacity in parallel, we contribute to
the current literature on how dynamic capabilities operate in combination with
one another (Ambrosini/Bowman 2009).

2. Theoretical background and hypotheses development

The overall theoretical foundations of our conceptual model are grounded in the
dynamic capabilities perspective (Teece et al. 1997; Eisenhardt/Martin 2000;
Teece 2007), which emerged from the resource-based view (Barney 1986,
1991). Valuable, rare, imperfectly imitable, and non-substitutable resources en-
sure an organisation’s sustained competitive advantage (Barney 1991). Addi-
tional sources of competitiveness are network resources, which are accessible to
organisations that secure regular collaborations with various partners in their
contextual environments (Lavie 2006). The major drivers of open innovation are
resources and capabilities, which nurture R&D projects and allow them to be de-
veloped into new business products over time (Vanhaverbeke/Cloodt 2014).

In a turbulent environment, resources cannot stay stable and simultaneously per-
sist on value; they must constantly progress and develop in order to remain com-
petitive (Ambrosini/Bowman 2009). Dynamic capabilities identify, shape, and
seize technological and market opportunities (Teece 2007), and are defined as
the “firm’s ability to integrate, build, and reconfigure internal and external com-
petences to address rapidly changing environments” (Teece et al. 1997:516). The
three sources of dynamic capabilities are (1) the capability to sense and shape
opportunities and threats, (2) the capability to seize opportunities, and (3) the ca-
pability to maintain competitiveness through enhancing, combining, protecting,
and, when necessary, reconfiguring the business enterprise’s intangible and tan-
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gible assets (Teece 2007:1319). In other words, they refer to a “firm’s processes
that use resources to integrate, reconfigure, gain and release resources to match
and even create market change” (Eisenhardt/Martin 2000:1107).

The ideas of scanning, searching, and exploring across technologies and mar-
kets, reaching out and involving external partners, and connecting internal and
external resources with an aim to consolidate a competitive position in a con-
stantly changing environment are also central to open innovation (Chesbrough
2003). Drawing on the existing literature on dynamic capabilities, open innova-
tion is seen as an important element of a firm’s dynamic capability (Teece 2007).
Gassmann (2006) distinguished several types of open innovation activities, out-
side-in and inside-out. Outside-in open innovation deals with acquiring external
resources. Activities that facilitate the engagement of external resources involve
interaction with customers, networking, external participation, outsourcing of
R&D, and inward IP licensing (van de Vrande et al. 2009). In general, inside-out
activities enable the firm to leverage multiple paths to market (Chesbrough
2003). Inside-out open innovation activities are more aimed at the outward li-
censing of intellectual property (IP) (van de Vrande et al. 2009). Moreover, the
potential of internal resources can be maximised through open innovation activi-
ties, such as venturing and employee involvement.

Absorptive capacity has been recognised as an important component of a firm’s
dynamic capabilities, as it enables firms to learn from partners, access external
information, and transform and integrate that information into its existing
knowledge base (Wang/Ahmed 2007). Organisations with a high level of ab-
sorptive capacity have superior capabilities for targeting, absorbing, and deploy-
ing new knowledge, which, in turn, facilitates internal innovation activities (Fos-
furi/Tribo 2008).

We have developed a conceptual model of the effects of open innovation and ab-
sorptive capacity on innovation performance (Figure 1). The model is grounded
in the resource-based view, the dynamic capabilities perspective, open innova-
tion research, and prior research on absorptive capacity. The processes in the
model are triggered when open innovation is activated, engaging the exploration
of external resources and the exploitation of internal resources. Open innovation,
thus, regulates organisational efforts for successful innovation performance. We
suggest that open innovation leads to increased innovation performance both di-
rectly (path A in Figure 1) and indirectly (path B/C in Figure 1) through absorp-
tive capacity. Below, we review the theoretical arguments that shed light on each
proposed path in the model.
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Figure 1: The mediation effect of absorptive capacity on the relationship between open
innovation and innovation performance
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2.1. Direct effects of open innovation on the innovation performance of a
firm

We hypothesise that open innovation has a direct positive effect on innovation
performance (path A in Figure 1). Prior literature has suggested that organisa-
tions can improve their innovation performance by incorporating inbound and/or
outbound open innovation activities (Chesbrough/Crowther 2006). Open innova-
tion is a multidimensional construct that involves outsourcing R&D, external
networking, customer involvement, inward IP licensing, external participation,
employee involvement, and venturing-related activities (van de Vrande et al.
2009; Rangus et al. 2016). As we use a measure of open innovation that takes all
of these dimensions into account, we discuss mechanisms that connect each spe-
cific dimension of open innovation to a firm’s innovation performance.

As far as external networking is concerned, prior research has suggested that or-
ganisations with a greater number of external search channels possess a superior
capability to sustain exchange and collaboration with external partners. In turn,
they have access to more innovative opportunities, which positively impacts a
firm’s innovation performance (Laursen/Salter 2006) and results in market push
innovations. Furthermore, customers provide ideas on how to improve existing
products and services in order to better address their needs. These contributions
have been shown to positively affect a firm’s innovation performance (Ches-
brough, 2003). When collaborating with universities, organisations access new
technological and scientific capabilities through the specialised and expert
knowledge of scientists. Enhanced technological and scientific capabilities have
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been shown to have positive effects on innovation performance (Fabrizio 2006).
Furthermore, when such collaborations are formalised (e.g. in the form of a joint
venture), the resulting patenting activity also increases (Santamaria et al. 2009).
This improves organisational performance, because IP in-licensing saves time
and money and offers access to validated technologies that in turn facilitate the
development of more complex products (Tao/Magnotta 2006). Employee in-
volvement likewise facilitates innovation performance by leveraging the knowl-
edge and initiatives of employees not involved in the R&D process (van de
Vrande et al. 2009). Searching for patentable ideas both inside and outside the
firm’s boundaries (Chesbrough 2003) and collaborating across divisions within
the organisation enable the sharing and borrowing of ideas (O’Connor 2005). Fi-
nally, a firm’s innovation performance can be enhanced through venturing activ-
ities to commercialise internal technological capabilities (van de Vrande et al.
2009). In doing so, organisations enter new markets and industries (Block/
MacMillan 1995), and gain access to information about future technologies and
market opportunities (Chesbrough 2003), which have been shown to improve in-
novation performance.

Based on the arguments presented above, we propose the following hypothesis:

Hypothesis 1: There is a direct positive relationship between open innovation
and the innovation performance of a firm.

2.2. The mediating effects of absorptive capacity

Open innovation enhances a firm’s innovation performance because it facilitates
the building of absorptive capacity. In support of the mediating effect of absorp-
tive capacity on the relationship between open innovation and a firm’s innova-
tion performance, we first provide evidence to support the direct effect of open
innovation on absorptive capacity (path B in Figure 1), followed by arguments
supporting the positive impact of absorptive capacity on innovation performance
(path C in Figure 1).

Open innovation enhances organisational absorptive capacity (Tether/Tajar
2008). Studies have shown that drivers of absorptive capacity involve interac-
tion with external knowledge sources, such as licensing and contractual agree-
ments, and collaboration with different partners, including R&D consortia, al-
liances, and joint ventures (Zahra/George 2002)—all of which are dimensions of
open innovation. The greater the interaction with external sources, the more ex-
periential knowledge is collected with respect to the management of external in-
formation. Interaction among employees implies knowledge sharing and an es-
calation of their learning abilities (Liao et al. 2007). When this logic is applied at
firm level, we suggest that interaction with different partners enables organisa-
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tions to acquire new knowledge that develops and increases their learning abili-
ties. This leads us to propose the following:

Hypothesis 2:  There is a direct positive relationship between open innovation
and absorptive capacity.

In turn, because firms with higher levels of absorptive capacity possess superior
capabilities to apply new knowledge to commercial ends, higher levels of ab-
sorptive capacity lead to better innovation performance (Tsai 2001). Absorptive
capacity enables firms to identify and exploit specific technological knowledge
and to gain first-mover advantage in exploiting new technologies (Cohen/
Levinthal 1989). Applying Tsai’s (2001) logic of a firm’s unit-level absorptive
capacity to the organisational level, organisations with higher levels of absorp-
tive capacity can better harness and transfer new knowledge from external part-
ners and better absorb new inputs to generate innovation performance-related
outputs. These arguments lead us to propose the following:

Hypothesis 3:  There is a direct positive relationship between absorptive capac-
ity and a firm's innovation performance.

Based on our discussion of the direct effect of open innovation on a firm’s inno-
vation performance and the direct effect of absorptive capacity on innovation
performance, we propose the following:

Hypothesis 4:  Absorptive capacity mediates the relationship between open in-
novation and a firm's innovation performance.

3. Methodology and data analysis
3.1. Sampling and data collection

To gather data for the empirical analysis of the proposed conceptual model, we
randomly selected 2,000 Slovenian manufacturing and service firms from the
Business Directory of the Republic of Slovenia (PIRS) and emailed the survey
instrument to the top executives of the firms in May 2013. The survey invitation
was sent using the names and email addresses of those listed in the PIRS as the
CEO or responsible person of the selected firms. To ensure enough responses,
we sent the first reminder after a week and another one after three weeks. We
received 428 responses (21.4% response rate); seven questionnaires were ex-
cluded due to a high proportion (i.e. more than 20%) of missing data. The valid
response rate was thus 21.1%. The majority (92.9%) of respondents indicated
that they were part of the top management team of the company. We collected
data from a wide range of industries—the majority from manufacturing, infor-
mation and communication, and services. Table 1 presents the composition of
the companies in our sample and of the total population of companies in Slove-
nia in terms of firm size and industry.
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Table 1: Sample composition

Slovenian Slovenian population
sample

FIRM SIZE
Micro (0-9 employees) 333% 95.0%
Small (10-49 employees) 46.6% 37%
Medium (50-249 employees) 11.9% 11%
Large (250 employees or more) 8.2% 0.2%
FIRM INDUSTRY
Agriculture and mining 2.8% 1.6%
Manufacturing sector 29.0% 10.3%
Service sector 44.9% 52.6%
Construction 1.2% 11%
Public sector 121% 27.6%

As Table 1 shows, the sample deviates somewhat from the entire population of
Slovenian firms. The overrepresentation (in the sample) of larger firms active in
specific industries, such as manufacturing, is due to the nature of innovation it-
self. First, as we know from the recurring results of the well-known Community
Innovation Surveys (CIS), not all firms engage in innovation activities. Second,
the prominence of innovation among larger firms has been well-documented in
an extensive body of empirical literature. The involvement of larger firms is
even more pronounced in the case of open innovation, as exemplified by case
study research (e.g. Dodgson et al. 2006; Huston/Sakkab 2006). The reason for
this increased involvement is that larger firms have more bargaining power than
smaller firms (Dooley et al. 2015). A similar argument applies to the overrepre-
sentation of firms active in the manufacturing sector. Since the beginning of the
innovation studies field, the focus has been on technological innovation in terms
of well-defined products and processes that are more easily identifiable (and,
therefore, measurable) in the manufacturing sector (see e.g. Laursen/Salter
2006). Furthermore, the manufacturing sector has been found to be more inno-
vative (or R&D intensive) than the service sector, although recent evidence sug-
gests their convergence (Bogliacino/Pianta 2016). Hence, our sample is not rep-
resentative of the Slovenian population of firms, but rather the Slovenian popu-
lation of innovative firms.

Slovenia was chosen from among other new EU member countries due to its
outstanding innovation performance evident in the Innovation Union Scoreboard
2015. Out of all of the new member states and EU candidate countries, Slove-
nia’s innovation performance is closest to that of the “old” EU members. Ac-
cording to the most recent European Commission report (2015), Slovenia is the
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fastest growing country (2.6%) among the “innovation followers” in terms of its
innovation index. The relative strength of the Slovenian innovation system is
due to its high R&D expenditures, which contribute to building absorptive ca-
pacity, and its co-publications (both international scientific and public-private),
which ensure a solid knowledge flow throughout the innovation system (Euro-
pean Commission 2015).

For the purpose of this research, a survey instrument was developed that includ-
ed validated scales of open innovation, absorptive capacity, a firm’s innovation
performance, and technological turbulence (control variable). All measures were
adopted from prior research. We tested their validity and reliability in the con-
text of our empirical sample. We used Dillman et al.’s (2009) tailored design
method for the questionnaire development, and employed a translation and back
translation method for translating the questionnaire (from English to Slovenian
and back to English) in order to ensure the international equality of the items.
The questionnaire was pretested on a sample of 20 CEOs from different Sloveni-
an firms in order to collect their feedback on the items and their experience of
completing the questionnaire.

3.2. Measures

Open innovation. Open innovation was measured using the proclivity for open
innovation scale developed and tested by Rangus et al. (2016) (see Appendix for
scale items). The multidimensional measure has been cross-culturally validated
and consists of five dimensions (external participation and inward IP licensing,
outsourcing R&D and external networking, customer involvement, employee in-
volvement, and venturing) with 22 corresponding items on a 7-point Likert scale
(e.g. 1 = strongly disagree; 7 = strongly agree).

Absorptive capacity. We used a scale developed by Kotabe et al. (2011) for mea-
suring absorptive capacity (see Appendix). The scale consists of nine items and
measures a firm’s realized absorptive capacity, reflecting knowledge transforma-
tion and exploitation. Respondents indicated on a 7-point Likert scale how
strong they disagreed/agreed with the statements.

Innovation performance. Our key dependent variable innovation outcome was
measured with six items related to product and process innovation from
Jiménez-Jiménez and Sanz-Valle's (2011) innovation scale (see Appendix). To
minimise bias from subjective answers, we followed the recommendations of
Kraft (1990) and asked respondents to evaluate the company’s innovation per-
formance against the major competitors in their industry over the previous three
years. They recorded their responses on a 7-point Likert scale ranging from
much worse than competitors to much better than competitors. When using mea-
sures compared to competitors, the level of competition becomes as disaggregat-
ed as possible; responding companies were asked to define their relevant market
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themselves in order to measure the perceived degree of competitive pressure at
firm level (Kraft 1990). Table 2 presents the means and standard deviations of
the manifest variables.

Table 2: Means and standard deviations of the manifest variables

Mean Std. Deviation

Ol: Inward IP licensing and ex- 4.92 1.29
ternal participation

Ol: Outsourcing R&D and ex- 2.80 1.22
ternal networking

Ol: Customer involvement 5.47 1.20
Ol: Employee involvement 5.56 112
Ol: Venturing 5.51 1.22
Absorptive capacity 1 5.91 113
Absorptive capacity 3 593 115
Absorptive capacity 4 5.83 117
Absorptive capacity 5 6.13 1.04
Absorptive capacity 6 5.94 113
Absorptive capacity 7 5.87 1.09
Absorptive capacity 9 5.88 113
Innovation performance 1 4.95 132
Innovation performance 2 5.04 1.42
Innovation performance 3 5.00 133
Innovation performance 4 4.84 1.27
Innovation performance 5 4.77 1.40
Innovation performance 6 4.66 1.25

Note. Ol = Open innovation
We excluded the second and eighth item of absorptive capacity due to high VIF values.

Control variables. Seven control variables were included in the model. At indus-
try level, we controlled for technological turbulence, which has been shown to
influence innovation performance (Zhou et al. 2005). We used Jaworski and
Kohli's (1993) scale for measuring technology turbulence, i.e. the extent to
which technology changes in the industry (see Appendix). At the firm level, we
controlled for firm size (measured as a construct composed of three variables: a
logarithm of the number of employees, a logarithm of total assets, and a loga-
rithm of total sales), firm industry (agriculture and mining, manufacturing sec-
tor, service sector, construction, and public sector), firm age (young vs. old),
ownership (if the respondent was an owner or co-owner of the company), re-
spondent’s job position (CEO, Head of R&D, or Other), and firm R&D invest-
ment (the percentage of R&D investments in terms of total sales).
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3.3. Data analyses

We first analysed data to determine whether the missing data displayed a pattern.
Little’s MCAR test showed that data were missing entirely at random (Hair et al.
2010). The highest proportion of missing data per response was 6.4%, whereas
all others were below 3%. Because of the low percentage of missing data, the
data were replaced using the expectation-maximisation method, which provides
the least bias under conditions of random missing data (Hair et al. 2010).

To minimise the problem of common method bias, we followed the steps recom-
mended by Podsakoff et al. (2003) and took precautionary measures early on in
the process of designing the study. We also performed Harman’s single-factor
test, wherein an unrotated factor analysis resulted in a five-factor solution ac-
counting for 73.1% of total variance (factor 1 accounted for 33.0% of the vari-
ance). Moreover, we employed the one-factor test using confirmatory factor ana-
lysis (CFA). Common method variance poses a serious threat if a simple model
(such as a single-factor model) fits the data well (Korsgaard/Roberson 1995).
The results of the CFA showed that the model with the single factor did not fit
the data well (Chi-Square/df = 17.22; RMSEA = 0.23; NFI =0.72; NNFI = 0.70;
CFI = 0.73; IF1 = 0.73; SRMR = 0.17; GFI = 0.47; AGFI = 0.36), whereas the
null model containing five factors yielded a much better fit (Chi-Square/df =
4.69; RMSEA = 0.10; NFI = 0.92; NNFI = 0.93; CFI = 0.94; IFI = 0.94; SRMR
=0.22; GFI = 0.79; AGFI = 0.76). Although these procedures do not exclude the
possibility of common method variance, indicators suggested that, in the context
of this study, common method variance was not of great concern (Korsgaard/
Roberson 1995).

We checked for late-response bias, comparing early and late responses on firm
industry and total sales, and found no significant differences. We also tested for
multicollinearity problems, calculating variance inflation factors (VIF). Due to
high VIF values, we excluded two items from the construct of absorptive capaci-
ty. The excluded items were: “We have the capability to develop new products/
services by using assimilated new knowledge”; “We have the capability to intro-
duce product/service innovation based on acquired new knowledge.”

Before testing the hypothesised relationships, we performed CFA and tested for
the convergent and discriminant validity of the constructs using Lisrel 8.80 soft-
ware. We checked the internal consistency of the constructs using Cronbach’s al-
phas (calculated using IBM SPSS Statistics 20). The two factors of product and
process innovation proved highly correlated; therefore, we used innovation as a
one-factor construct.

Since open innovation is a second-order construct, we performed all of the anal-
yses for this construct first. Convergent validity was supported, as all factor
loadings were highly significant and the ¢-values were well in excess of 2.58 in
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absolute terms. The Cronbach’s alphas of the five factors of the open innovation
construct ranged from 0.721 to 0.848. The average variance extracted (AVE)
varied from 0.479 to 0.594, and the discriminant validity of the construct was
supported, since the AVEs of the factors were larger than the shared variance be-
tween the factors. The results also supported the acceptable fit of the model
(Chi-Square/df = 3.04; RMSEA = 0.07; NFI = 0.93; NNFI = 0.95; CFI = 0.95;
IFT1 = 0.95; SRMR = 0.06; GFI = 0.90; AGFI = 0.86). However, with the aim of
reducing the amount of data, we used summated scales for building the construct
of open innovation. The Cronbach’s alpha of the construct was 0.710. The con-
vergent validity of the other three constructs (absorptive capacity, innovation
performance, and technological turbulence) was also supported; the standardised
loadings of all measurement items were highly significant, with the smallest 7-
value being 17.23. The Cronbach’s alphas of the constructs were as follows: ab-
sorptive capacity = 0.945; innovation = 0.929; technological turbulence = 0.896.
Standardised loadings of the variables are presented in the Appendix. The results
of the AVE and shared variance (presented in Table 3) generally supported the
convergent and discriminant validity among the constructs. Correlations among
the constructs are presented in Table 4.

Table 3: Average variance extracted and shared variance

1 2 3 4 5
1. Open innovation 0.34
2. Absorptive capacity 0.20 0
3. Innovation 0.39 0.31 0.69
4. Technological turbulence 0.08 0.12 0.21 0.76
5. Firm size 0.01 0.01 0.03 0.01 0.81

Note. The numbers on the diagonal show average variance extracted.

Table 4: Correlation matrix

Mean SD 1 2 3 4 5
1. Open innovation 4.85 0.82 1.00
2. Absorptive capacity 593 0.97 0.63 1.00
3. Innovation 4.88 114 0.56 0.45 1.00
4. Technological turbulence 5.05 1.49 0.46 0.29 0.35 1.00
5. Firm size 4.48 0.67 018 0.12 0.12 0.08 1.00

4. Results

We tested the hypothesised relationships using Lisrel 8.80. We performed three
tests to check for the mediation effect of absorptive capacity. We first employed
a step-by-step inclusion of the paths to determine the best fitting model. Second,
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we employed the Sobel, Aroian, and Goodman tests, and, finally, we followed
the steps recommended by Baron and Kenny (1986).

The results suggested that the proposed model with the mediation effect repre-
sented a good model fit (Chi-Square/df = 3.48, RMSEA = 0.08, NFI = 0.95,
NNFI = 0.96, CFI = 0.96, IFI = 0.96, SRMR = 0.06, GFI = 0.85, AGFI = 0.81).
The null model with no relations between the constructs had a significantly
poorer fit than alternative models. Table 5 presents the results of the proposed
and alternative models.

Table 5: Goodness of fit statistics for step-by-step analyses

Model 0 Model 1 Model 2
xz 1180.68 834.60 848.30
DF 252 242 244
RMSEA 0.10 0.08 0.08
NFI 0.92 0.95 0.95
NNFI 0.93 0.96 0.96
CFI 0.94 0.96 0.96
IFI 0.94 0.96 0.96
SRMR 0.22 0.06 0.06
GFI 0.79 0.85 0.85
AGFI 0.76 0.81 0.81

The results supported Hypothesis 1, which proposed a direct positive relation-
ship between open innovation and innovation performance (= 0.47, p <0.001).
Hypothesis 2, which suggested that there would be a relationship between open
innovation and absorptive capacity (B = 0.63, p < 0.001), and Hypothesis 3,
which proposed the positive effect of absorptive capacity on innovation perfor-
mance (B = 0.17, p < 0.01), were also supported. Moreover, the results of the
Sobel, Aroian, and Goodman tests supported Hypothesis 4, which predicted that
absorptive capacity would mediate the relationship between open innovation and
innovation performance (B = 0.11, p < 0.01, Sobel test = 2.603, Aroian test =
2.594, Goodman test = 2.613). Twenty percent of the influence was attributed to
the indirect effect, and 80% to the direct effect.

Following Baron and Kenny's (1986) recommendations, we tested for significant
variation between the independent and mediation variables, the mediation and
dependent variables, and the independent and dependent variables. As presented
in Table 6, all direct effects were significant. Moreover, we checked to deter-
mine whether the effect between the independent and dependent variables de-
creased when the mediator was included. The direct effect of open innovation on
innovation performance decreased from = 0.47 (p < 0.001) to p = 0.40 (p <
0.001); therefore, the mediation effect of absorptive capacity was supported. Our
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empirical results also indicated that the control variables technological turbu-
lence and R&D investment were significantly and positively related to the inno-
vation performance of a firm. In particular, when technological changes in the
industry increase, firms may opt to fight this uncertainty with a corresponding
increase in product and/or process innovation. Moreover, firms that invest more
in R&D introduce more product/service innovations.

In addition, we checked the robustness of the results on two subsamples (manu-
facturing vs. service firms) using multigroup comparison and found only one
statistically significant difference among the subsamples; the subsamples dif-
fered only in the outsourcing of R&D factor of the open innovation measure.
Accordingly, the results indicated that manufacturing companies allocate more
resources to R&D than service firms, which is in line with the literature that sug-
gests that R&D investment is mostly concentrated among manufacturing firms
(e.g. Ehie/Olibe 2010).

Table 6: Decomposition of effects among variables

Total Direct Indirect
No mediation
Open innovation = Innovation 0.47"** 0.47***
Technological turbulence = Innovation 015 015"
Mediation
Open innovation - Absorptive capacity 0.63*** 0.63***
Absorptive capacity = Innovation 017** 017**
Open innovation = Innovation 0.50*** 0.40*** o
Technological turbulence = Innovation 012" 0.12*

Note. *significant at p<0.05; **significant at p<0.01; ***significant at p<0.001

5. Discussion and implications

The research on open innovation has emerged over the past decade, and the
body of knowledge on this important organisational phenomenon has grown,
primarily in the context of the most developed European countries (i.e. EU15).
Unfortunately, little is known about open innovation practices in companies in
other parts of Europe. With our study, we aimed to expand the current knowl-
edge by developing a conceptual model of open innovation and organisational
performance, and testing it on an empirical sample of 421 companies from
Slovenia. According to innovation scoreboard results (European Commission
2015), Slovenia offers a good case study opportunity among new and candidate
members of the EU.
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Figure 2: Results for the structural model (direct and indirect effects)

H4: Proclivity for open innovation = Absorptive capacity = Innovation
+0.11** (Sobel test = 2.603, Aroian test = 2.594, Goodman test = 2.613)
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Drawing on the resource-based view and dynamic capabilities perspective, the
main objective of the paper was to conceptualise and empirically test a model of
a firm’s innovation performance and its key determinants—open innovation and
absorptive capacity—in order to provide robust quantitative data on this impor-
tant organisational correlate. We found that open innovation impacts innovation
performance both directly and indirectly through absorptive capacity. Contrary
to prior studies of open innovation, our model takes the multidimensionality of
the constructs into account, incorporating the different dimensions and elements
that embrace the complexity of innovation performance at the firm level. In do-
ing so, we advance the literature on open innovation, which has often relied on
anecdotal and qualitative representations of organisational open innovation. This
study used a large dataset to empirically analyse mechanisms related to organi-
sational capabilities that influence the relationship between open innovation and
innovation performance. The results of the structural equation modelling sup-
ported our main hypothesis that absorptive capacity mediates the relationship
between open innovation and innovation performance.
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As pointed out by scholars working on international comparisons of innovation
systems (Schmoch et al. 2006; Fagerberg/Srholec 2008), most countries display
idiosyncratic innovation behaviour, causing relations and outcomes to differ be-
tween variables. The literature on the country-specific organisation of innova-
tion systems has summarised the key institutional aspects (Bergek et al. 2008).
Spithoven (2013) revealed that the implicit suggestion of these macro- and
meso-levels of innovation systems is that individual firms in each country exhib-
it the same underlying behaviour in terms of the innovation process. Since open
innovation practices differ in firms as a function of their underlying aspects (e.g.
size, industry, technological turbulence, and absorptive capacity), the general
ecosystem exemplified by innovation systems impacts external firm-level rela-
tionships (Hekkert et al. 2007). By taking Slovenia as an example, we aimed to
demonstrate that the institutional context affects open innovation relationships.
Norms, values, and regulations all influence the innovation capabilities of actors
in the system (Spithoven 2013). There has been some agreement over the fact
that innovation capabilities are country-specific (Fagerberg/Srholec 2008).
Globalisation processes, however, have been assumed to mitigate country differ-
ences to a certain extent (OECD 2008). Furthermore, the trend towards open in-
novation practices has also necessitated that the innovation capabilities of firms
active in small countries like Slovenia be attuned to each other, since cross-bor-
der relationships are the rule. On the other hand, path dependency and lock-in
effects make country differences more persistent (Spithoven 2013). Our empiri-
cal research provides several important contributions.

5.1. Theoretical implications

Our findings contribute to the existing literature on the role played by organisa-
tional capabilities in influencing a firm’s innovation performance in several
ways. First, this study complements the evidence that a firm’s internal capabili-
ties impact its innovation performance (Tsai 2001). Our main findings suggest
that to be successful in innovation, organisations should open their innovation
processes and nurture their absorptive capacity. While a considerable part of the
literature in the field has focused on the direct effects of absorptive capacity on
innovation performance or studied the moderating effects of absorptive capacity
on the relationship between determinants and innovation performance, this study
focused on understanding how absorptive capacity mediates the positive effects
of open innovation on a firm’s innovation performance. We contribute to the lit-
erature on absorptive capacity by providing evidence as to the antecedents of
this capability, which can be triggered by a firm’s open innovation (Fosfuri/
Trib6 2008). Moreover, we contribute to the work on open innovation, taking in-
to consideration the multidimensional nature of the concept (Spithoven 2013).
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Second, in line with the resource-based view (Barney 1991), our study corrobo-
rates the importance attributed to internal resources for achieving superior inno-
vation performance, especially in the form of employee involvement. Our re-
search reveals that leveraging the knowledge of employees who are not involved
in R&D activities, collaborating across divisions, and searching for ideas inside
and outside of the organisation facilitate innovation performance. In line with
the extended resource-based view (Lavie 2006), our results support the salience
of network resources in achieving and maintaining a firm’s competitive position.
We show that firms that are open towards innovation are embedded in different
networks, maintain regular collaborations with various partners, and, in this way,
leverage their knowledge and technology in ways that can enhance their innova-
tion performance. Results from this study indicate that superior innovation per-
formance can be achieved through networks established via external participa-
tion, outsourcing R&D, and customer involvement.

5.2. Managerial implications

From a managerial point of view, our results emphasise the salience of networks
as a bridge to the resources of other firms. Building and sustaining relationships
with different partners can enable access to a broader set of resources and, in
turn, positively influence innovation performance. Our study reports evidence
that using external knowledge spurs innovation performance. Moreover, our
study supports the argument that implementing open innovation requires har-
nessing additional internal strengths in order to fully impact innovation perfor-
mance. It is not enough to open up the innovation process and search for exter-
nal knowledge and ideas; firms have to possess the capabilities to modify and
connect newly acquired knowledge with the existing knowledge base and to effi-
ciently exploit it. If we generalise our findings, managers should bear in mind
that a firm’s capabilities are interconnected, and the stimulation of one capability
may—ypositively or negatively—influence others.

Procter & Gamble makes a good case in point. In the late 1990s, the increasing
cost of investments in R&D, technology, and innovation and lower than expect-
ed sales growth triggered a shift in organisational culture towards one in which
employees are stimulated to search for new ideas, to bring in external ideas, and
to maintain enough flexibility in developing new products (Dodgson et al.
2006). By establishing the Connect & Develop model as a tangible result of their
new organisational culture, they boosted their knowledge stock and flow, con-
tributing to both their improved absorptive capacity and more open innovation
practices (Huston/Sakkab 2006).
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5.3. Limitations and future research

There are several limitations to this study, which open up possible avenues for
future research. The first shortcoming of our research relates to the use of the
proclivity for open innovation measure. Although the measure takes into consid-
eration the multidimensional nature of the open innovation concept, it incorpo-
rates items that gauge a firm’s inclination towards a specific activity, as well as
items that evaluate the on-going open innovation-related activities of a firm. As
such, in places, the scale measures the firm’s tendency towards open innovation,
rather than its actual open innovation activity. Nevertheless, according to
Ajzen’s (1991) theory of planned behaviour, a firm’s intentions should be a good
reflection of actual behaviour. An additional benefit of this measure is that it can
be applied in the context of smaller firms, which, due to their small size and lack
of capabilities, are unable to perform some open innovation activities (e.g. ven-
turing); at the same time, they do not exhibit closed innovation mindsets. Sec-
ond, the size distribution of the companies in the sample did not reflect the size
distribution of the population of companies in Slovenia; the percentage of micro
and smaller firms in our sample was lower than the percentage of such firms in
the total population. On the other hand, our sample provided more equal repre-
sentation of companies, which enabled comparison across groups (in terms of
firm size). Comparing the companies in the sample with the total population,
there were some differences (e.g. the percentage of services firms in our sample
was higher than in the total population). However, we believe that the sample
composition does not present a major concern for the paper as discussed under
the section “Sampling and data collection.” Third, our research design relied on
the use of cross-sectional data, which somewhat limited our ability to infer
causalities in the hypothesised relationships. Future research will profit from a
longitudinal design. Fourth, the survey was conducted in a single national con-
text. Hence, the replication of the model in other countries could deliver further
insights and support the generalisability of the results, as mentioned in the first
part of the discussion section. An interesting avenue for future research is the
analysis of the role of organisational culture and structure in the relationship be-
tween open innovation and innovation performance. Finally, open innovation is
not all about the organisational culture, structure, and management. Future stud-
ies should also include the role of individuals (top management as well as em-
ployees) in the model. An interesting topic might be a large-scale study examin-
ing how employees’ willingness to change influences open innovation. For such
a study, we suggest using a multi-level approach with cross-level interactions to
examine the relationship between management style and open innovation in or-
der to identify which managerial characteristics are the most important when im-
plementing and integrating different open innovation activities. Furthermore, a
multi-level approach incorporating organisational teams could show what kinds
of team attributes are needed to support open innovation activities, how the use
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of external knowledge and technology influences innovation performance at the
team level, and what kind of information is shared among members within and
across teams.

Acknowledgement: Research financed in part by the European Union, Euro-
pean Social Fund.
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APPENDIX

Items and standardised loadings of the final scales (based on the CFA)

Scales Loading
Ol: INWARD IP LICENSING AND EXTERNAL PARTICIPATION (Rangus et al. 2016)

(Strongly disagree/ Strongly agree) 0.59
We believe that investing in a new joint venture could result in new know-how/tech-

nology for our company. 0.64
We are willing to buy the intellectual property of other companies (e.g. patent, trade-

mark) to support our internal development. 0.61
We believe the use of know-how/technology from the outside can significantly con-

tribute to the innovation outcomes of our company. 0.81
We believe that know-how/technology we have bought can create new opportunities

for the company. 0.83
We believe it is beneficial to determine systematic and formal ways of searching for

external know-how/technology. 0.78

To ensure successful development of new products/services, we usually buy the intel-
lectual property of other companies.”
Ol: OUTSOURCING R&D AND EXTERNAL NETWORKING (Rangus et al. 2016)

(Never/Always) 0.37
In order to acquire new know-how/technology, we cooperate with knowledge institu-
tions such as universities, faculties, institutes, laboratories. 0.75
In order to acquire new know-how/technology, we cooperate with high-tech start-up
companies. 0.59

In order to acquire new know-how/technology, we cooperate with consultancy com-
panies.*

We acquire new know-how/technology through research and development services
provided by knowledge institutions such as universities, faculties, institutes, laborato-

ries, etc. 0.84
We acquire new know-how/technology through informal ties with researchers from

various laboratories. 076
We acquire new know-how/technology through mentoring doctoral students. 0.64
Ol: CUSTOMER INVOLVEMENT (Rangus et al. 2016)

(Strongly disagree/ Strongly agree) 0.50
Our clients/end users are usually involved in the process of new product/service devel-

opment. 0.78
Our products/services are usually developed in light of customer/client wishes and

suggestions. 0.72
In order to acquire new know-how/technology, we cooperate with our customers/

clients. (Never/Always) 0.55
Ol: EMPLOYEE INVOLVEMENT (Rangus et al. 2016)

(Strongly disagree/ Strongly agree) 0.69
When developing new ideas, we often consider the suggestions of employees not in-

cluded in the research and development process. 0.65
We actively encourage communication among unrelated groups of employees in the

company. 074
We inform our employees about the importance of innovation to our business. 0.72
We additionally award our employees if they bring external know-how/technology

that improves our products/services. 0.68

Note. Ol = Open innovation
Items marked with * were excluded from the analysis.
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Scales Loading
Ol: VENTURING (Rangus et al. 2016)

(Strongly disagree/ Strongly agree) 0.69
When developing new activities related to the present operation of our company, we

are willing to cooperate with the partners from the outside. 0.78
When developing new activities related to the present operation of our company, we

use external sources of know-how/technology. 0.86
When launching our own new products/services on the market, we cooperate with

external partners. 0.66
ABSORPTIVE CAPACITY (Kotabe et al. 2011)

(Strongly disagree/ Strongly agree)

We have the capability to adapt acquired new knowledge to fit the firm’s develop-

ment need. 0.85
We have the capability to develop new products/services by using assimilated new

knowledge.*

We have the capability to develop new applications by applying assimilated new

knowledge. 0.87
We have the capability to find alternative uses of assimilated new knowledge. 0.89
We have the capability to introduce product/service innovation based on acquired

new knowledge.*

We have the capability to fuse assimilated new knowledge with existing knowledge. 0.90
We have the capability to revise manufacturing/service processes based on acquired

new knowledge. 0.78
We have the capability to revise business procedures based on acquired new knowl-

edge. 0.81
We have the capability to revise quality control operations based on acquired new

knowledge. 0.81
INNOVATION PERFORMANCE (Jiménez-Jiménez/Sanz-Valle 2011)

(Much worse than competitors/Much better than competitors)

In the last 3 years, our firm has performed worse/better than competitors in regard to

the number of new products/services launched. 0.80
In the last 3 years, our firm has performed worse/better than competitors in regard to

pioneering the introduction of new products/services (you were one of the first to in-

troduce a new product/service). 0.80
In the last 3 years, our firm has performed worse/better than competitors in regard to

the effort invested in the development of new products/services, taking into consider-

ation the number of hours, people, teams and trainings. 0.86
In the last 3 years, our firm has performed worse/better than competitors in regard to

the number of introduced changes in processes. 0.87
In the last 3 years, our firm has performed worse/better than competitors in regard to

pioneering newly introduced processes (you've been one of the first to introduce new

processes). 0.85
In the last 3 years, our firm has performed worse/better than competitors in regard to

responding to new processes introduced by other companies in your field. 0.80
TECHNOLOGICAL TURBULENCE (Jaworski/ Kohli 1993)

(Strongly disagree/ Strongly agree)

The technology in our industry is changing rapidly. 074
Technological changes provide major opportunities in our industry. 0.94
A large number of new product/service ideas have been made possible through tech-

nological breakthroughs in our industry. 093

Technological developments in our industry are rather minor.*

Note. Ol = Open innovation
Items marked with * were excluded from the analysis.
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