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Globalization, digital acceleration, and market shocks have all revealed the importance of new product devel-
opment in enabling companies to remain competitive. Focusing on digitally mature companies, we look into the
different routes that organizations can take to accomplish this goal, involving a mix of inbound/outbound open
innovation, digital transformation, and absorptive capabilities in the path towards higher levels of new product
development performance. By employing structural equation modeling and fuzzy set qualitative comparative

analysis, four different organizational pathways emerge. A detailed analysis of these pathways provides further
insights for scholars and practitioners, enhancing our understanding of the active role of open innovation, digital
transformation, and absorptive capacity in new product development performance.

1. Introduction

For companies to remain competitive, they must continuously
develop new products and services (Cooper, 2019). When companies
face shortages of knowledge and resources, they are open to sources of
knowledge and collaboration with external partners through open
innovation (OI) activities. Accordingly, OI represents: “the use of pur-
posive inflows and outflows of knowledge to accelerate internal inno-
vation and expand the markets for external use of innovation,
respectively” (Chesbrough, 2006, p.1). The OI approach involves in-
bound (i.e., purposive inflows of knowledge) and outbound OI activities
(i.e., outflows of knowledge) (Hung and Chou, 2013; Arias-Pérez et al.,
2021), which enables new products to reach the market more quickly, be
more efficient, and be less prone to risk through knowledge-intensive
collaboration with external partners (Frishammar et al., 2012; Gurca
et al., 2021).

The advantages of OI have been noted by researchers and practi-
tioners (Chesbrough, 2003; Van de Vrande et al., 2009; Popa et al., 2017;
Del Vecchio et al., 2018). For example, Rimac Automobili — a Croatian
car manufacturer producing high-performance electric vehicles — has
embraced OI by collaborating with numerous companies, universities,
and research institutions to develop new technologies and improve the

firm's products. The company is known for its innovative designs, and it
has been successful in developing new technologies for electric vehicles,
such as high-performance batteries and electric drivetrains. In 2021,
Rimac joined forces with Bugatti Automobiles and formed a joint ven-
ture called Bugatti Rimac, with the goal of empowering the technology
industry (Rimac, 2021). Bugatti Rimac developed an innovation hub in
Berlin, where experts from all around the world could work together to
design new Bugatti and Rimac hyper cars (Rimac, 2022). This approach
allowed Rimac to leverage the expertise of others and accelerate inno-
vation, while also creating new opportunities for collaboration and
growth.

Scholars investigated the influence of degrees of openness on com-
panies' success from different perspectives. For example, comprehensive
studies have been carried out on customer integration into the New
Product Development (NPD) process (Piller and Walcher, 2006; Sand-
meier et al., 2010), the integration of consumer knowledge into front-
end phases of NPD (Gassmann et al., 2006; Bashir and Malik, 2021),
and the influence of customer involvement on NPD performance (IVor-
gan et al., 2018). Aliasghar et al. (2020) studied OI with regards to the
breadth and depth of collaboration with stakeholders outside of the
organization. Building upon a sample of companies within the auto-
motive industry, the outcomes revealed that breadth (number of
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collaborations) was positively related to the innovation process, while
depth was not related. Morgan et al. (2018) considered the direct impact
of OI on NPD performance, as well as its indirect impact through inno-
vativeness and absorptive capacity (AC). OI was measured through
consumer participation in NPD processes, and the outcomes showed that
customer participation had a positive effect on NPD performance, and
that the effect was mediated by new product innovativeness and
moderated by AC. Furthermore, Zhu et al. (2019) studied the effect of
openness (breadth and depth) on NPD speed. Their findings revealed
that NPD speed is positively affected by the breadth and depth of OI, and
that the relationship between depth and NPD speed is positively
strengthened by novel business models. Zhang et al. (2022) found that
OI has a negative effect on innovation performance, while AC partially
mediated the relationship.

Interestingly, scholars have revealed that the type of OI (breadth or
depth of openness, ideation or implementation openness, commerciali-
zation, or development-centric OI) has a positive and significant impact
for breadth of openness on process innovation (Aliasghar et al., 2020),
customer participation on NPD performance (Morgan et al.,, 2018),
breadth and depth of openness on NPD speed (Zhu et al., 2019), and
commercialization-centric OI on innovativeness (Rubera et al., 2016).
Simultaneously, the findings revealed no significant effect of OI on
company success, search depth on process innovation (Aliasghar et al.,
2020), ideation and implementation openness on product innovative-
ness and speed (Cui et al., 2018), or development-centric OI on product
portfolio innovativeness (Rubera et al., 2016). Moreover, the findings
revealed there to be a negative effect of repeated partnerships on
innovation performance (Zhang et al., 2022). A probable explanation for
these negated findings could be traced back to the fact that the effective
application of OI practices requires companies to develop the right dy-
namic capabilities, known as AC.

Several knowledge gaps emerged with regards to the association
between OI and NPD. Although the concepts have been somewhat
explored by practitioners and academics, researchers have differing
views (and obtain different results) on the association direction and the
strength of the relationship between OI and performance (Du et al.,
2014; Moretti and Biancardi, 2020). Because the relationship between
OI and firm success is only sometimes direct (Sisodiya et al., 2013), the
indirect effects of different variables could help to better understand this
relationship. For example, companies could develop their AC by taking
full advantage of the integration of internal and external knowledge. As
a dynamic capability, AC allows companies to quickly adapt to market
changes and maintain a competitive advantage (Zahra and George,
2002). Besides the importance of OI and AC, digital transformation (DT)
has also encouraged companies to alter their day-to-day activities and
ultimately enhance NPD (Abdurrahman et al., 2022). Accordingly,
advanced technologies (e.g., big data, artificial intelligence, and IoT)
represent an opportunity for companies to collect and analyze data more
efficiently, thereby encouraging NPD. Thus, to contribute to this inquiry,
this research aims to shed light on the role of a possible mix of open
innovation, absorptive capacity, and digital transformation on new
product development performance.

To reveal how OI, AC, and DT can help companies to improve NPD,
the article draws on a sample of digitally mature Croatian companies
that participate in NPD processes. In order to present a comprehensive
and in-depth interpretation of the connections between OI, AC, DT and
NPD, the theoretical model is assessed by a combination of Partial Least
Square Structural Equation Modeling (PLS-SEM) and Fuzzy-set Quali-
tative Comparative Analysis (fsQCA) (Rasoolimanesh et al., 2021). PLS-
SEM was used to test the associations between endogenous and exoge-
nous constructs, while fsSQCA aided in exploring asymmetric relation-
ships in regression-based models (Fiss, 2011).

In essence, this research contributes to the development of this
research domain by giving equal attention to inbound and outbound OI
activities. Accordingly, the results revealed that commercially orien-
tated OI could provide additional value by strengthening DT and,
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through AC, could contribute to NPD performance. These results show
that inter-organizational knowledge flows continuously materialize at a
different pace due to technological changes and ever shorter product life
cycles. The following section outlines the theoretical foundations of
inbound OI, outbound OI, AC, and DT concerning NPD performance.

2. Theoretical foundations

2.1. The combination of inbound OI, absorptive capacity, and digital
transformation

Inbound OI can be considered the “use of purposive inflows of
knowledge” (Chesbrough, 2006, p. 1), but is also known as an “outside-
in process” (Gassmann and Enkel, 2004, p. 6) or “technology explora-
tion” (Van de Vrande et al., 2009, p. 425). Numerous authors have
studied the influence of inbound OI on companies' performance and
have concluded that there are multiple benefits to implementing in-
bound OI practices when it comes to creating a business model and
choosing a strategic direction (Sisodiya et al., 2013; Moretti and Bian-
cardi, 2020; Hervas-Oliver et al., 2021). Companies can benefit from
involving customers, suppliers, competitors, larger companies, startups,
or higher education institutions in product development (Feller et al.,
2009; Ardito et al., 2020; Mousavi et al., 2022). Sisodiya et al. (2013)
highlighted that the link between inbound OI and firm performance is
sometimes indirect. However, various factors related to the company's
context (for example, relational capability or network overflow) facili-
tate the relationship.

For years, scientists and practitioners have studied the techniques,
methods, and tools that enable successful NPD. In innovation literature,
scholars have acknowledged the importance of OI activities and their
contributions towards maximizing the profits from NPD. Knudsen and
Mortensen (2011) analyzed the effects of openness on NPD performance,
while Santoro et al. (2017) studied the ways in which external sources of
knowledge affect NPD performance, along with the moderating role of
research and development (R&D) concentration in the food and
beverage industry. Their findings show that market-based sources (such
as consumers, competitors, other companies, and suppliers) are helpful
when it comes to increasing income from incremental innovation, while
science-based sources (knowledge institutions or universities)
contribute to income from radical innovation. They also highlighted the
moderating role of R&D intensity in these relationships and concluded
that AC was an important capability enabling outward inputs to be
transformed into innovation. Furthermore, Thomas (2013) concluded
that knowledge exchange can positively influence NPD performance,
while Du et al. (2016) studied the positive link between sustainability
orientation and NPD performance.

Moreover, the authors concluded that the effect on firm performance
would be stronger if a company were to develop a knowledge-rich
network that provides valuable resources, such as technological know-
how or intellectual property. In this way, a rich network could lead to
even better performance with the help of inbound OI activities. Hervas-
Oliver et al. (2021) distinguished process-orientated and product-
orientated innovators. They concluded that process-orientated com-
panies acquire knowledge mainly through their suppliers. At the same
time, product-orientated companies develop more internal capabilities
through their R&D, acquiring knowledge from their customers.
Furthermore, inbound OI also includes activities related to the purchase
of intellectual property, which is recognized as efficient and inexpensive
compared to in-house R&D activities (Spithoven et al., 2013; Belingheri
and Leone, 2017). Hence, through inbound OI activities, firms develop
strategic alliances that enable cost-sharing, more efficient production,
and knowledge transfer. Overall, scholarly literature concurs that firms'
willingness to open their boundaries and share knowledge through in-
bound OI activities can benefit them when it comes to reducing pro-
duction costs, improving their time to market, increasing product and
service quality, and consequently remaining competitive in the market
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(see the literature review of Obradovic et al., 2021).

Paralleling the added value of inbound OI, the successful trans-
formation of knowledge is regarded as a particularly important factor
during times of DT. For example, Caputo et al. (2021) noted that
advanced technologies and DT could help companies collect and analyze
data more efficiently, thus fostering organizational performance and
innovation. Bresciani et al. (2021) noted that DT and technological
advancement (e.g., big data) fosters scalability, flexibility, and innova-
tiveness. In addition, Bhatti et al.'s (2022) systematic literature review
on big data and co-innovation highlights numerous barriers to OI that
could be eliminated through modern digital technologies and informa-
tion systems. Mubarak et al. (2019) studied how DT influences business
performance in SMEs. The authors concluded that advanced technolo-
gies (e.g., IoT, big data, cyber-physical systems) and interoperability are
transforming business models and helping companies to better respond
to external stressors (Sultana et al., 2022). Therefore, SMEs are
encouraged to implement advanced technologies to increase their pro-
ductivity, reduce production costs, and add value to their products
(Skare and Ribeiro-Soriano, 2021). However, because of technological
complexity in DT, lack of adequate strategies, and poor digital founda-
tions, firms should search for technological knowledge outside their
company. Therefore, in pursuing survival and growth, companies often
implement inbound OI for NPD to ensure market success and meet
increasingly challenging market demands (Abdurrahman et al., 2022).

Scholars have concluded that a company can benefit from imple-
menting inbound OI practices in multiple ways, but the firm's success is
related to its AC. For instance, Vlaci¢ et al. (2019) studied four di-
mensions of AC and their impact on companies' business performance.
The authors noted the positive and significant influence of AC on firm
performance and found that initiating innovation processes mediates the
relationship. Moreover, the authors emphasized the importance of
managerial consciousness in raising AC levels, as they represent a
precondition for NPD and further increase performance. Santoro et al.
(2020) studied the moderating role of AC in the relationship between
formal/informal collaboration modes and innovation performance in
the cultural and creative industries. The authors concluded that com-
panies benefited more from informal modes (for example, networking,
meetings, and conferences) because they facilitated faster and more
flexible agreements. Therefore, it can be assumed that the success of
companies depends on the types of collaboration they opt for and the
industries in which they operate.

Therefore, we align with Moretti and Biancardi's (2020) call for
further research on the interconnection between OI and performance, as
academics still disagree on whether the relationship is positive, nega-
tive, or non-linear and propose that:

P1. Inbound Open Innovation in association with a possible mix of
Absorptive Capacity and Digital Transformation influences NPD
Performance.

2.2. The combination of outbound OI, digital transformation and
absorptive capacity

Outbound OI can be considered the “use of purposive outflows of
knowledge” (Chesbrough, 2006, p. 1), but is also known as an “inside-
out process” (Gassmann and Enkel, 2004, p. 6) or “technology exploi-
tation” (Van de Vrande et al., 2009, p. 425). Companies can benefit from
implementing outbound OI activities in several ways. They can sell
knowledge or technologies they no longer need or have abandoned
through licensing, spin-offs, patent selling, etc. Along these lines, Kut-
vonen (2011) highlighted the importance of actions taken prior to
technology commercialization, including contacting potential cus-
tomers, negotiating, planning, controlling the entire process, and finally
commercializing the technology or knowledge. Thus, similarly to in-
bound O], the success of implementing outbound OI will depend on the
company's strategy, business model, and organizational culture. Because
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commercializing knowledge or technology can harm a company's
competitive position, companies should make buying or selling de-
cisions based on their strategy. Lichtenthaler (2009) noted that
outbound OI strategies positively affect company performance and are
even stronger during times of high technological turbulence and in
competitive conditions. Therefore, companies must enhance and adjust
their day-to-day activities to successfully implement outbound OI and
ensure their strategies align with their industry, competitors, and envi-
ronment. This is especially important in a digital era, where digital
technologies are changing how companies operate while presenting
opportunities for sharing technological knowledge (Abdurrahman et al.,
2022).

OI activities, with the help of up-to-date technologies, represent an
opportunity for firms to harmonize business models with social chal-
lenges, sustainable production, and waste reduction. Fundamentally,
implementing OI activities and using digital technologies does not
automatically lead to increased NPD performance. AC is therefore
important when it comes to transferring information to the company.
Consequently, companies experience different success rates depending
on their AC when absorbing external knowledge and translating it into
tangible resources (Gao et al., 2017). AC thus has an important role and,
together with outbound OI and DT, tends to influence NPD performance,
which leads towards proposing:

P2. Outbound Open Innovation in association with a possible mix of
Digital Transformation and Absorptive Capacity influences NPD
Performance.

2.3. The combination of inbound and outbound OI, absorptive capacity
and digital transformation

Coupled OI is the combination of inbound and outbound OI. Mazzola
et al. (2012) studied the impact of inbound, outbound, and coupled OI
on innovation and financial performance and concluded that coupled OI
practices had opposite effects. As a result, each of the OI activities should
be studied separately, because they can affect performance in different
ways.

These findings show that companies can be part of a strategic
network that enables them to acquire external knowledge and bring
ideas to market. However, to fully benefit from collaboration, com-
panies should choose partners, products, and services complementary to
their strategic objectives (Gassmann and Enkel, 2004). Companies
collaborating through joint ventures or strategic alliances are more
deeply involved in each other's R&D - as opposed to being solely con-
cerned with buying or selling technology (Mazzola et al., 2012). Chou
etal. (2016) studied the impact of coupled OI on incremental and radical
innovation performance, as well as the role of AC in this relationship.
Their results show that coupled OI positively affects incremental inno-
vation and that potential AC strengthens the relationship. In contrast,
scholarly literature finds no direct effect on radical innovation perfor-
mance, but the interaction between coupled OI and realized AC posi-
tively influences radical innovation performance. As such, relying only
on internal resources and not exchanging knowledge through OI activ-
ities could diminish the likelihood of a company's success. Companies
with higher AC also manage outward knowledge more efficiently and
foster innovation (Escribano et al., 2009).

Furthermore, DT provides new opportunities for OI activities. For
example, greater dissemination and collaboration between partners may
result in a large amount of valuable, externally sourced information
which, with the help of dynamic data collection and assessment, can be
transformed into valuable strategic insights. For example, artificial in-
telligence has presented new ways for us to analyze data and synthesize
information more meaningfully. Hence, DT offers new and easier ways
for firms to collaborate, while AC helps merge existing knowledge
within the organization with newly acquired knowledge. Therefore, the
adoption of open organizational culture and the integration of inbound
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and outbound OI, combined with DT and AC, can contribute to NPD
performance, which leads to the following proposition:

P3. Inbound and Outbound Open Innovation in association with a
possible mix of Digital Transformation and Absorptive Capacity in-
fluences NPD Performance.

The intersection of OI, DT, AC, and NPD performance is presented in
the theoretical model illustrated in Fig. 1.

3. Methodology
3.1. Data collection process

The data was collected from companies located in Croatia. This
particular geographical context was selected due to Croatia's European
Innovation Scoreboard ranking as an Emerging Innovator and the World
Bank's recognition that Croatia should increase its companies' produc-
tivity through innovation (The World Bank, 2022a, 2022b). Thus, in
light of ongoing innovation encouragements and the development of
new technologies, companies located in Croatia are empowered to
collaborate with external partners. Following these guidelines, and
embracing a more innovative approach, Croatia has been recognized as
an extremely successful player in the technological field (Stojkovski,
2022). This has recently been demonstrated by the success of two uni-
corns: Rimac and Infobip.

The data collection occurred between May and October 2021,
resulting in 120 valid questionnaires. Although there is not an available
database of companies producing new products or services, the authors
compiled the contact information from the Croatian Chamber of Econ-
omy and the Financial Agency and contacted the top and middle-level
managers. The data was collected from digitally mature companies.

Therefore, the valid sample comprises top and middle-level man-
agers representing digitally mature Croatian companies that participate
in NPD processes. The managers were 59 % male and 41 % female. The
age of the managers was distributed as follows: 7.14 % were aged 20-29
years; 38.39 % were aged 30-39; 42.86 % were aged 40-49; and 11.61
% were aged 50+ years. In the sample, 37.4 % of participants were
classified as top managers (director, member of management board, or
executive director); 50.9 % were identified as middle managers (director
of a sector or head of department or service); and 11.6 % were
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recognized as “other” (product owner, project manager, or consultant).
Most participants had achieved an academic level of a master's degree
(81.3 %), and 11.6 % had achieved a doctoral degree. On average,
participants had 10.6 years of experience working with the company.

In light of the study's objectives, we adopted a survey methodology
and ensured that interviewees' responses were treated anonymously and
confidentially. Next, a comparison of initial and late respondents did not
find statistically significant differences in NPD performance. The sample
characteristics are presented in Table 1.

3.2. Data sampling criteria

This research focused on the examination of the relationship be-
tween OI and NPD performance in digitally mature companies. Man-
agers who participated in developing new products were contacted. For
the purposes of this study, we adopted the term ‘new product develop-
ment’ (NPD) to refer to the process of bringing a new product or service
to the market, renewing an existing product, or introducing a product or
service into a new market (Handfield et al., 1999). As such, at the
beginning of the questionnaire, the control questions were set as follows:
(1) “Have you participated in the development process of new products
or services in the last five years (2016, 2017, 2018, 2019, 2020)?" This
control question ensured that the questionnaire was completed by the
target group. The second control question ensured that companies were
digitally mature. Digital maturity was measured as the adoption of
digital technologies (e.g., advanced manufacturing solutions,
augmented reality, IoT, big data analytics, cloud computing, cyberse-
curity, additive manufacturing/3D-printing, simulation, horizontal and
vertical integration, and other enabling technologies) on a Likert scale
from 1 to 7. Respondents answered the question: (2) “Please indicate the
level of adoption of the following advanced technologies in your com-
pany” (1 - technology is not used, 7 - technology is fully adopted). This
question was adapted from the studies of Biichi et al. (2020) and Tor-
torella et al. (2019). The variable was considered a dummy variable, and
a value of 0 was assigned to each technology if it was not used or if it was
used superficially (on a Likert scale of 1-4). A value of 1 was given if the
respondent used the technology intensely (on a Likert scale of 5-7). The
value of all adopted technologies was then summed up. If the sum was
0 and the company had not adopted any technology, the value of 0 was
attributed, and the company was removed from further analysis.

Digital Transformation

Open Innovation
Inbound

Open Innovation
Outbound

New Product

Development
Performance

Absorptive Capacity

Fig. 1. Theoretical model.
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Table 1
Sample characteristics.

Sample characteristics — company level

Size (employee number)

1-9 13 10.8 %
10-49 16 13.3 %
50-249 27 22.5 %
250-499 10 8.3 %
More than 500 54 45.0 %
Number of innovations

0 3 2.5 %
1-3 43 35.8 %
4-10 42 35.0%
More than 10 32 26.7 %

Research & development expenditure (% of total turnover)

0% 6 5.0 %
1-3% 43 35.8 %
4-5% 18 15.0 %
6-10 % 22 18.3 %
11-20 % 11 9.2%
21-30 % 11 9.2%
More than 31 % 9 7.5 %
Total 120

Firm age

Mean 39.4
St. deviation 37.7
Min 1

Max 150
Industry

Manufacturing 62 51.7 %
Service 58 48.3 %

3.3. Measurement procedure

This study ensured the measurement validity through reliance on
widely accepted scales published in flagship journals. Thus, building
upon the recognized variables measurement guidelines, the constructs
were characterized as reflective models and measured on a Likert scale
from 1 to 7, where one symbolized “strongly disagree” and seven rep-
resented “strongly agree.”

For example, since 2003, when Chesbrough coined the term ‘open
innovation’, scholars and practitioners have been exploring ways of
measuring inbound OI (Gassmann and Enkel, 2004; Van de Vrande
et al., 2009; Hung and Chou, 2013; Moretti and Biancardi, 2020; Arias-
Pérez et al., 2021; Pinarello et al., 2022). The following five practices,
listed by Gassmann and Enkel (2004, p. 7), have been identified as the
most accepted measures: “customer and supplier integration, listening
posts at innovation clusters, applying innovation across industries,
buying IP and investing in global knowledge creation.” Similarly, Van de
Vrande et al. (2009, p. 425) claimed that the inbound OI construct
consists of five items: “customer involvement, external networking,
external participation, outsourcing R&D, and inward IP licensing.” For
this research, the inbound open innovation (OII) construct consisted of
five items that included activities such as acquiring external techno-
logical knowledge, seeking external ideas, acquiring IP, proactively
seeking external partners as well as building strategic alliances (Hung
and Chou, 2013; Arias-Pérez et al., 2021).

Outbound open innovation (OIO) activities involve bringing ideas to
market, selling technological know-how, or out-licensing the company's
IP (Gassmann and Enkel, 2004; Van de Vrande et al., 2009). Accord-
ingly, outbound OI consisted of five items which included activities such
as the management of external knowledge, formalization of the sale of
knowledge or IP, organization of a special department for commercial-
ization, and encouraging others to buy, but also commercial use of
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technological knowledge (Hung and Chou, 2013; Arias-Pérez et al.,
2021).

Next, company digitization and integration (DT) was assessed with
regards to vertical value chains, horizontal value chains, digital business
models, product development and engineering, and customer access
(PWC, 2016).

Absorptive capacity (AC) is a dynamic capability that enables firms to
successfully combine in-house and external knowledge. AC was defined
by Cohen and Levinthal (1989, p. 569) as “A firm's ability to identify,
assimilate, and exploit knowledge from the environment.” Since their
seminal work, the concept has evolved, receiving a lot of attention
among researchers (Lane et al., 2006; Ahmed et al., 2020). Zahra and
George (2002, p. 185) highlighted the dynamic component of AC and
defined the concept as a company's ability to “acquire, assimilate,
transform, and exploit knowledge.” Furthermore, they identified two
dimensions of AC: potential and realized AC. Potential AC consists of
knowledge acquisition and assimilation, indicating a company's ability
to recognize and adopt external knowledge and understand the knowl-
edge acquired from outside the company (Zahra and George, 2002).
From the perspective of realized AC, this involves the transformation
and exploitation of knowledge. It is defined as a company's ability to
merge current and external knowledge and to use it for further business
(Zahra and George, 2002). Although this concept has received much
attention among researchers, the authors have also looked critically at
this concept and concluded that a clear distinction between potential
and realized AC does not exist (Todorova and Durisin, 2007; Marabelli
and Newell, 2014). Thus, the authors consider AC as one construct
consisting of four dimensions, i.e., acquisition, assimilation, trans-
formation, and exploitation. Although AC as a concept has been well
studied, along with all of its dimensions, a deeper understanding of its
antecedents and outcomes is emphasized to understand better the op-
portunities and obstacles that companies face (Jansen et al.,, 2005;
Todorova and Durisin, 2007; Marrucci et al., 2022).

The dependent variable, new product development performance (NPD
performance), is a construct about financial and market performance,
innovativeness, and speed to market. Validated measurement scales
from Ledwith and O'Dwyer (2009) and Fang (2008) were adopted. The
NPD performance variable was studied from a manager's perspective. It
is defined as: “the degree to which a new product achieves its objectives
in terms of market share, sales growth profit, and customer benefits”
(Atuahene-Gima and Ko, 2001, p. 58). It has been proven that subjective
perceptions of measuring a company's success are highly correlated with
objective measures (Baker and Sinkula, 2002).

Additionally, subjective measures allow comparing the impact of
NPD across different industries (Vij and Bedi, 2016). The NPD perfor-
mance variable consists of 19 items. An overview of these items is pro-
vided in Table 2.

Lastly, respective company-level variables were incorporated into
the assessment (see Table 1): size (measured as the number of em-
ployees); number of innovations (referring to the number of innovations
registered); industry (clustered broadly in manufacturing and services);
firm age (measured as the number of years since the firm was founded);
and percentage of total turnover invested in R&D.

3.4. Partial least squares structural equation modeling

The PLS-SEM was used to test the relationships between endogenous
and exogenous constructs. In recent years, PLS-SEM has been applied in
various fields, including OI (Cui et al., 2018; Marzi et al., 2023), psy-
chology (Kumar et al., 2021b), marketing (Silva et al., 2023), and AC
(Vlacic¢ et al., 2019). The PLS-SEM methodology is suitable for theory
building and predicting key constructs, especially within models con-
taining latent variables (Hair et al., 2017). With the assistance of PLS-
SEM, the direct and indirect effects of OI, DT, and AC on NPD perfor-
mance were tested. Essentially, PLS-SEM is suitable for testing theoret-
ical models from a prediction standpoint, as the relationships between
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Table 2 Table 2 (continued)
Items and loadings. . -
Constructs and items Loadings  Mean CA CR AVE
Constructs and items Loadings  Mean CA CR AVE (SD)
(D) AC3 Our company hasthe  0.775
Open innovation inbound ability to work more
OI12 We often seek 0.677 4.44 0.8 0.825  0.624 effectively by
external ideas to (1.18) adopting new
enable value technologies.
creation. AC4 Our employees have 0.737
Ol13 We have a 0.788 the ability to
monitoring system to structure and use
search for and collected knowledge.
acquire external AC5 Our employees are 0.848
technology and used to absorbing
intellectual property new knowledge as
Oll4 We proactively 0.869 well as to prepare it
contact external for further purposes
organizations to and to make it
acquire available.
technological AC6 Our employees 0.849
knowledge and successfully link
improve its products. existing knowledge
OII5 We tend to build a 0.813 with new insights.
greater number of AC7 Our employees are 0.827
alliances with able to apply new
external actors and knowledge in their
to trust their practical work.
innovations.
New product development performance
Open innovation outbound NPD1 Our new products or 0.669 4.83 0.898 0.901 0.523
0oI01 We are proactive in 0.727 3.83 0.804 0.813 0.629 services are very (1.03)
managing outward (1.57) successful in terms of
knowledge flow development costs
0I02 We make it a formal 0.81 NPD2 Our new product or 0.742
practice to sell service is creative
technological NPD3 Our new product or 0.784
knowledge and service is interesting
intellectual property NPD4 New product or 0.72
in the market service is capable of
0I03 We have a dedicated  0.75 generating ideas for
unit to other products
commercialize NPD5 Our new products or  0.65
knowledge assets services are very
0104 We welcome others 0.877 successful in terms of
to purchase and use sales
our technological NPD6 Our new products or ~ 0.681
knowledge or services are very
intellectual property successful in terms of
market share
. . NPD7 The development 0.738
Digital transforfnatwn ) speed of the new
DT1 Yertlcal'value-cham 0.863 4.69 0.864 0.867 0.65 product or service is
1ntegrat10n (1.08) far ahead our time
DT2 Hor}Z()'ntal val.ue- 0.834 goals
cl?a¥n 1ntegrat10n NPD8 The development 0.786
DT3 Digital business 0.831 speed of our new
models, product and A
N ) product or service is
service portfolio faster than industry
DT4 Product 0.733 norm
dev?loprr.lent and NPD9 The development 0.747
engineering speed of our new
DTS5 Customer access, 0.762 product or service is
sales channels and much faster than we
marketing
expected
NPD10  The development 0.702
Absorptive capacity speed of our new
ACl Our management 0.721 5.43 0.907 0914  0.644 product or service is
supports the (1.04) faster than our
development of typical product
prototypes. development time.
AC2 Our company 0.851

regularly considers
technologies and
adapts them
accordant to new
knowledge.
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inbound and outbound OI and NPD performance, with DT and AC as
mediators, have thus far not been explored in scholarly literature.

3.5. Fuzzy-set qualitative comparative analysis

To provide an all-inclusive and in-depth interpretation of the asso-
ciations between OI, DT, AC and NPD performance, a combination of
PLS-SEM and fsQCA was used (Rasoolimanesh et al., 2021).

fsQCA represents a blend of Qualitative Comparative Analysis (QCA)
and fuzzy sets and can reveal multiple paths leading to an identical
outcome (Ragin, 2000). It is used to explore asymmetric relationships in
regression-based models and enact a specific phenomenon in complex
situations (Ragin, 2008; Fiss, 2011). Moreover, the added value of
combining the two methods has been acknowledged by previous authors
studying healthcare (Duarte and Pinho, 2019), IT dynamic capabilities
(Mikalef and Pateli, 2017), entrepreneurship (Hernandez-Perlines et al.,
2021), and OI (Marzi et al., 2023).

In this research, fSQCA enabled the assessment of a combination of
variables in different configurations that lead towards enhanced NPD
performance. The fsQCA analysis was developed using fsQCA software
version 3.0 (Ragin and Davey, 2016). The results from PLS-SEM and
fsQCA are presented in the next section.

4. Results
4.1. Results of PLS-SEM

To ensure the reliability and validity of the constructs before pro-
ceeding to the path analysis, we first assessed the measurement model
(see Table 2). Following Hair et al.'s (2013) recommendations on how
outer loadings can be considered reliable, the authors adopted the
threshold of 0.7. In this study, most factor loadings were higher than the
threshold. However, upon careful consideration and following the
assessment of the factor loadings' effects on the overall model, those that
did not meet the criteria were excluded. Four items (OII2, NPD1, NPD5,
NPD6) were retained as they did not affect the construct reliability and
validity (Kumar et al., 2021b). The values of Cronbach's alpha and
composite reliability were between 0.7 and 0.95, thus indicating high
levels of internal reliability for all constructs. Next, the average variance
extracted was tested. With values over 0.5, the convergent validity was
supported (Straub et al., 2004). The discriminant validity was evaluated
using the Heterotrait-Monotrait ratio of correlations (HTMT). The re-
sults shown in Table 3 reveal that all of the values were below 0.85,
meaning that discriminant validity had been established between the
latent variables (Henseler et al., 2014). The constructs are distinct and
do not correlate with the model's other constructs.

The results of the PLS-SEM analysis show that the model has mod-
erate levels of explanatory power with R? ~ 50 % (Hair et al., 2019).
Next, the model's overall quality revealed minimum collinearity, as all

Table 3
Discriminant validity.
OIl OIO DT AC NPD
Fornell-Larcker criterion
oIl 0.79
OIO 0.637 0.793
DT 0.337 0.493 0.806
AC 0.473 0.52 0.599 0.803
NPD 0.463 0.498 0.635 0.643 0.723
HTMT
OIl -
[0)(6] 0.748
DT 0.391 0.575
AC 0.543 0.582 0.675
NPD 0.534 0.533 0.712 0.699 -
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the variance inflation factors (VIF) were below the value of 5 (Hair et al.,
2011). The computed RMS theta value was 0.091, significantly below
the threshold of 0.12, and can be considered a good fit (Hu and Bentler,
1998; Henseler et al., 2014). Lastly, all Q? values for endogenous vari-
ables were higher than zero (DT = 0.133; AC = 0.173; NPD = 0.107),
indicating adequate predictive relevance for the outcome variable. To
ensure the robustness of the results, we performed an analysis of un-
observed heterogeneity, employing the FIMIX-PLS procedure, which
demonstrated that unobserved heterogeneity does not critically affect
the assessment of the model (Sarstedt et al., 2017; Marzi et al., 2023).

The effects of direct and indirect paths are represented in Fig. 2 and
Table 4, and mediated paths are shown in Table 5. The control variables'
size, firm age, number of innovations, industry, and percentage of total
turnover invested in R&D did not show statistically significant effects.

In essence, the result of direct effects highlighted the added value of
decoupling OI into inbound and outbound, as both variables have direct
positive effects with different statistical significance. Accordingly, while
both OII (B = 0.238; p = 0.000) and OIO (B = 0.369; p = 0.000) are
associated with AC, the PLS-SEM analysis reveals that only outbound OI
significantly affects DT (§ = 0.464; p = 0.000). The outcome variable
was directly and positively associated with DT and AC. At the same time,
there was no evidence of direct effects from OI.

Respectively, a synthesis of the mediation analysis (see Table 5)
reinforced the relevance of differentiating between outbound and in-
bound OI. Namely, two specific paths leading from outbound OI to NPD
yielded a statistically significant positive effect: OI0 - AC — NPD (ff =
0.116; p = 0.000) and OIO — DT — NPD (p = 0.162; p = 0.000).
Moreover, the specific indirect effect of inbound OI resulted in a
borderline significant relationship in association with AC which, taking
into consideration the fact that all of the assessments were performed
using bootstrap analysis with 5000 sub-samples (Carrion et al., 2016),
increased interest in further investigation. We performed the fsQCA
analysis to support the findings, which provided further insights. The
results are presented in the following sub-section.

4.2. Results of fsQCA

In order to conduct fsSQCA analysis, all variables needed to be cali-
brated to the fuzzy set scales. Thus, the first step involved calibrating the
data from a 7-point Likert scale into a set of values from 0 to 1 (see
Table 6). The values of 0.05, 0.50, and 0.95 were chosen as breakpoints
for transforming the data into log-odds metrics, with all values being in
the interval 0-1 (Duarte and Pinho, 2019; Pappas and Woodside, 2021;
Rasoolimanesh et al., 2021). These values follow widely accepted fsQCA
practices and signify that non-membership was established for a fuzzy
score of 0.05, the crossover point was at 0.50, and the threshold for full
membership equals 0.95 and above.

Next, we performed a necessary condition analysis which revealed
that no stand-alone condition was necessary for achieving high levels of
NPD performance. Thus, given that no single condition explained the
NPD performance, we adopted the guidelines set by Schneider and
Wagemann (2010) and Xie and Wang (2020) and progressed with the
analysis by combining causal conditions, with frequency thresholds set
to 2 and the consistency threshold above 0.80 (Table 7).

The fsQCA results indicate that several configurations lead to high
levels of NPD performance. Firstly, the existence of several causal paths
indicates the presence of equifinality (Fiss, 2011; Duarte and Pinho,
2019). Next, the overall solution coverage explains 80 % (standard
threshold of 45 %) of cases with a consistency of 0.835 (standard
threshold of 0.80). Finally, the four configurations also indicate
acceptable coverage and consistency (Ragin, 2008). Importantly, while
the raw coverage (i.e., the share of the outcome explained by a specific
solution) is highest in Solution 1, it represents the best solution.
Nevertheless, given the minor differentiation in raw coverage, unique
coverage, and consistency, Solutions 1 and 4 require specific attention,
as shown in the next section.
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Open Innovation
Inbound

Open Innovation
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Digital Transformation
R?=0.242

New Product
Development

Performance
R2=0.556

Outbound
Legend Absorptive Capacity
Supported — R2=0.304
Not Supported -3¢
#kp < 0,01, *p <0.05
Fig. 2. PLS results.
Table 4 Table 7
Direct effects. Configurations leading to high levels of NPD performance.
Relationship Std Beta t-Value p-Value Configuration Solutions
OIO - NPD 0.064 0.674 0.500 1 2 4
OIO - DT 0.464"* 5.881 0.000 oIl
010 — AC 369" 3.723 0.000 o g o
ol — NPD 0.157 1.701 0.089 or hd e
oIl - DT 0.042 0.434 0.664 aC : o o g
OIl - AC 0.238 2.224 0.026
T : NPD 0.349° 3837 0,000 Consistency 0.880 0.889 0.889 0.918
AC — NPDT 0'315“ 3'031 0'002 Unique coverage 0.040 0.027 0.007 0.038
i . ’ Raw coverage 0.685 0.668 0.632 0.570
- p < 0.01. Overall solution consistency 0.835
* p < 0.05. Overall solution coverage 0.802
Note: black circles (@) indicate presence; blank spaces denote absence.
Table 5 . . . o s
Path analysis (mediation analysis). 5. Discussion and implications
Path Std Beta t-Value p-Value 5.1. Discussion Of results
OIl - AC — NPD 0.075 1.673 0.094
Ol - DT — NPD 0.015 0.417 0.677 The results of PLS-SEM and fsQCA signal that three independent
0IO — AC — NPD 0.116* 2.489 0.013 iables (i OL AC, DT) itively affect. i binati
010 — DT — NPD 0162+ 335 0.001 variables (i.e., OI, " positively .a e.c , in cqm .1na ion, pew
— product development performance. Considering the findings obtained
, P 0.01. by PLS-SEM, an active role of OI, AC and DT enhances NPD performance.
p <0.05. In essence, the direct effect of DT and AC seems more relevant in com-
bination with OI, thus overcoming barriers from close R&D activities.
Table 6 However, although the direct effects of OI (inbound and outbound) on
fsQCA calibration. NPD Performance are not statistically s1nglﬁc.a.nt, the 1n<.11rf:ct effects,
especially those of outbound OI, show significant mediation effects
Mi M F .
m ax uzzy scores through DT and AC. In a nutshell, this suggests that DT and AC are
0.05 0.50 0.95 necessary conditions, at the firm level, for OI to impact NPD. Without DT
oI 1.25 7.00 2.01 4.63 6.24 and/or AC, OI does not have a statistically significant effect on NPD. This
oI0 1.00 7.00 1.26 3.75 6.25 finding suggests that commercially orientated OI (e.g., licensing out and
Ez 2'2‘; ;-gg i'izla 3‘27 ?-33 managing outward knowledge) can provide added value by enhancing
NPD 2,00 700 3.20 4.90 6.50 DT and, via absorptive capabilities, can benefit NPD performance. In

addition to the financial benefits powered by commercially orientated
activities, companies improve NPD performance by developing AC to
internalize customer knowledge and reach the markets faster, exploring
new networks and market opportunities.

In addition, fsQCA indicated a myriad of organizational configura-
tions (i.e., paths) leading towards higher levels of NPD performance,
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thus extending and complementing PLS-SEM analysis (Marzi et al.,
2023; Saura et al., 2023). Indeed, results suggest that no variable ap-
pears to, on its own, influence NPD performance, but a combination of
variables does, and their mixture leads to higher NPD performance.

For example, Configuration 1 highlights organizations' reluctance
towards OI. This configuration, aligned with the PLS-SEM analysis of
direct effects, focuses on the pivotal role of DT and AC as drivers of
higher levels of NPD performance. This configuration is aligned with
research streams focused on the connection between DT and NPD
(Schweitzer et al., 2019; Barrane et al., 2021), AC and NPD (Stock et al.,
2001; Morgan et al., 2018), or the role of AC as a mediator in the rela-
tionship between digital capacity and firm performance (Liu et al., 2013;
Kastelli et al., 2022). On the other hand, the results from fsQCA facilitate
a deeper understanding of the specific combination of DT and AC,
leading to higher NPD performance.

When combined, DT and AC can create a powerful innovation
ecosystem that enables firms to develop innovative, high-quality,
customer-centric products faster and at a lower cost. This is because
DT can facilitate the acquisition and sharing of external knowledge
(Bhatti et al., 2022), while AC enables firms to effectively assimilate and
apply that knowledge to their innovation processes. Therefore, investing
in these capabilities can be a strategic decision for firms looking to
enhance their innovation capabilities and gain a competitive advantage
in the market.

The presence of DT suggests that the organization has embraced
technological innovation, which can aid collaboration with external
partners (e.g., suppliers, customers, and research organizations) to
develop new products. At the same time, the presence of AC in a com-
pany suggests that it has the ability to effectively collaborate with these
partners and leverage their knowledge and expertise in NPD. Overall,
this configuration suggests that a focus on internal innovation capabil-
ities (through DT and AC) can be a successful approach facilitating the
achievement of high levels of NPD performance, even if the organization
is not engaging in OI with external partners. In the absence of OI, or-
ganizations may not be collaborating with external partners to acquire
new knowledge and resources. However, by leveraging their internal
resources and capabilities, organizations can still drive innovation and
achieve higher levels of NPD performance. Furthermore, the presence of
AC suggests that the organization is able to learn from its environment
and apply that knowledge to NPD (Cohen and Levinthal, 1990). This
means that the organization can effectively assimilate and apply
external knowledge when it is available, but it can also rely on its in-
ternal knowledge and resources to drive innovation.

This configurational path portrays management's decisive role in
potentially avoiding structural changes coming from OI (Saura et al.,
2023) and depicts the profile of companies focusing on technological
AC, as well as openness towards DT, as a way of achieving higher levels
of NPD performance (Coronado-Medina et al., 2020; Kastelli et al., 2022;
Scuotto et al., 2022). Furthermore, it indicates that companies with
strong AC have a clear digital strategy, significant leadership support for
digital initiatives, and a digital infrastructure that is well-planned and
well-executed — ultimately leading to higher levels of NPD performance.

Configuration 2 depicts an organizational profile focused on
commercially orientated Ols, revealing the relevance of sharing and
selling internally developed knowledge (Marzi et al., 2023). In this
configuration, the digital configuration was absent but not negated,
highlighting the importance of networks and stressing the link between
AC and innovation (Scuotto et al., 2022).

A somewhat similar path — but with a focus on inbound OI - can be
seen in Configuration 3. This path towards higher levels of NPD per-
formance signals the organizational relevance of arranging AC to
implement external knowledge (Spithoven et al., 2010). Companies
capable of overcoming internal constraints by proactively contacting
organizations to acquire technological knowledge benefit through a
mixture of OI inbound activities and AC (Xia and Roper, 2016; Russo-
Spena and Di Paola, 2019).
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Somewhat differing from the first path, Configuration 4 shows the
profile of a company embracing OI while being sensible with regards to
DT. Thus, this path shows how combining technology and OI processes
enriches NPD performance (Mention and Asikainen, 2012). This path is
aligned with an extensive literature review by Bigliardi et al. (2020),
where outbound OI positively affects firm performance in the long run.
Through outbound OI activities, the company improves the quality of its
technology, which increases the external company's dependence and
further strengthens the positive impact of outbound OI on performance.
Nwankpa and Roumani (2016) concluded that DT mediates the rela-
tionship between IT-related capabilities and companies' performance.
The authors stressed that companies need to implement advanced
technologies (big data, mobile platforms, etc.) to improve performance.
Moreover, they should invest in IT infrastructure and build their capa-
bilities to perform better and outperform their competitors. Moreover,
seeking external knowledge and collaborating with external partners
can help companies reduce costs and increase innovativeness. Overall,
fostering the development of digital technologies with a focus on OI can
have a significant influence on the progress of the business, the econ-
omy, and society (Bogers et al., 2018).

Surprisingly this is the only path that indicates the absence of AC, but
not the negation of it. As such, it brings to light the fact that inter-
organizational knowledge flows only sometimes materialize due to
technological changes and diminishing product lifecycles. As both AC
and Ol revolve around external sourcing and dynamic capabilities, firms
must continuously develop skills to cope with and benefit from external
sources of knowledge and technology. In the absence of AC, organiza-
tions may not have a strong internal capability to assimilate and apply
external knowledge to their innovation processes. However, by
engaging in OI, organizations can still benefit from external knowledge
and resources to develop new products. The absence of AC may also
suggest that the organization is not as effective at assimilating and
applying external knowledge. However, by engaging in Ol, organiza-
tions can still benefit from the knowledge and expertise of external
partners who may be more effective at assimilating and applying that
knowledge. Thus, this profile depicts a somewhat complementary link
between OI and AC (Vanhaverbeke et al., 2008; Lewandowska, 2015).

5.2. Theoretical implications

From a theoretical standpoint, although the concept of OI has gained
attention among researchers and practitioners, outbound OI has been
studied less intensively than inbound OI (Lichtenthaler, 2009; West and
Bogers, 2014). Thus, this paper fills the gap by differentiating between
inbound and outbound OI. Our approach complements Dabi¢ et al.'s
(2019) notion that companies should combine external knowledge with
their existing knowledge management practices by introducing the
relevance of DT and several configurations towards enhanced NPD
performance.

Successful product development stems from meeting customer needs
and producing products that give a firm a competitive advantage.
Companies must be able to adapt to rapid market changes and benefit
from advanced technologies. The resource-based view emphasizes that
valuable capabilities could contribute to a sustainable competitive
advantage, but it is the dynamic capability view that explains the
company's use of resources in dynamic circumstances. Thus, this
research contributes to the development of the dynamic capability view
by highlighting the mediating effect of AC (which is characterized as a
dynamic capability) in the relationship between OI and NPD
performance.

A combination of symmetric and asymmetric approaches contrib-
uted to shedding further light on these intriguing intersections. The PLS-
SEM methodology determined the direct and indirect effects of the in-
dependent variables on the dependent variables. While the fsQCA
determined the necessary combinations of independent variables
affecting NPD, expanding our understanding of the results obtained
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using PLS-SEM. This approach facilitated a deeper understanding of the
role played by independent variables, such as inbound and outbound OI,
on the dependent variable (i.e., NPD performance) through interme-
diary variables (DT and AC).

In addition, the examined nexus among constructs revealed the
configurations and the extent to which the assimilation of external
knowledge and different capabilities affected the output variable. This is
the first study to uncover the possible mix of relationships between OI,
DT, and AC leading to higher levels of NPD performance.

5.3. Managerial implications

Rapid market changes, natural disasters, war, and pandemics have
resulted in raw material price increases, delivery delays, resource scar-
city, and supply chain disruptions (Xu et al., 2020; Kahkonen et al.,
2021; Kumar et al., 2021a), and managers should be interested in the
alignment of OI, AC, DT, and NPD. Essentially, knowledge, capabilities,
and resources are not limited by a company's boundaries, allowing
managers to collaborate with external partners. AC represents a com-
pany's dynamic capability. This is a key factor in management studies.
Allowing managers to acquire, assimilate, transform, and exploit
knowledge to produce new products and services, all while tapping into
beneficial DT, may lead to higher levels of NPD. In addition, managers
can use the presented configurations as stepwise processes, dedicating
initial attention to developing AC and, later, embracing the benefits of
openness. Alternatively, they could recognize the complementarity of OI
and AC from the beginning. Although inbound and outbound OI work
differently, both accelerate NPD performance, allowing companies to
adapt in turbulent environments by acquiring and assimilating external
knowledge, creating a competitive advantage for a company, which is
then reflected through AC (Zahra and George, 2002).

6. Conclusion

While former studies have contributed to our understanding of the
connection between partner collaborations and companies' perfor-
mance, the general understanding of OI, DT, and AC's role in NPD per-
formance still needs further attention. Our results suggest somewhat
complementary dimensions between OI and AC, highlighting four con-
figurations leading to higher levels of NPD performance. Moreover, this
study brings to light the importance of the European Innovation
Scoreboard. Despite the fact that it is among the countries with the
lowest GDP per capita when compared to the EU average, Croatia is
recognized as an Emerging Innovator. The country's leap in innovation
performance in 2021 was noted, and further progress is expected in the
future. Countries characterized as Emerging Innovators should be
further studied. The success of digitally mature companies encourages
new employment, new investments for startups and micro firms, and
further digitalization and education in the field of IT. It also affects other
industries, such as manufacturing or finance and insurance.

As with most studies, this research does have limitations. Although
we incorporated numerous tests to ensure the validity of the response,
the survey approach is subject to self-reporting bias. Thus, in the future,
countries becoming strong innovators should comprehensively collect
information about innovative ventures and enable cross-section and
cross-border studies. Moreover, we recognize that single-country studies
are subject to limitations. We therefore followed up on the portrayed
configurations. Future studies could further investigate their relevance
across different geographical contexts.

CRediT authorship contribution statement

We would like also to take this opportunity to emphasize that its
contents are not and will not be copyrighted, submitted, or published
elsewhere, while acceptance by the Journal of Technological Fore-
casting and Social Change 200 SI is under consideration.

10

Technological Forecasting & Social Change 194 (2023) 122720

Marina Dabi¢ - Conceptualization, Writing - original draft Writing
review and Editing, Investigation, Data curation, Methodology,
Supervision.

Tena Obradovi¢ Posinkovi¢ - Conceptualization, Methodology,
Writing - original draft, software validation, Formal analysis, Data
curation.

Bozidar Vlaci¢ - Writing - original draft, Writing review and Editing,
Visualization, Methodology.

Ricardo Gongalves - Software validation.

Data availability
The authors do not have permission to share data.
Acknowledgements

This research has received funding from the Horizon 2020 Pro-
gramme of the European Union within the OpenInnoTrain project,
under grant agreement no. 823971. The content of this publication does
not reflect the official opinion of the European Union. Responsibility for
the information and views expressed in this publication lies entirely with
the author(s).

Ph.D. Tena Obradovi¢ Posinkovi¢ would like to thank the Croatian
Science Foundation for the financial support under the grant agreement
DOK-2018-09-5658.

References

Abdurrahman, A., Gustomo, A., Prasetio, E.A., Rustiadi, S., 2022. Designing an open
innovation framework for digital transformation based on systematic literature
review. J. Inform. Syst. Eng. Bus. Intelligence 8 (2), 100-108.

Ahmed, S.S., Guozhu, J., Mubarik, S., Khan, M., Khan, E., 2020. Intellectual capital and
business performance: the role of dimensions of absorptive capacity. J. Intellect. Cap.
21 (1), 23-39.

Aliasghar, O., Sadeghi, A., Rose, E.L., 2020. Process innovation in small- and medium-
sized enterprises: the critical roles of external knowledge sourcing and absorptive
capacity. J. Small Bus. Manag. 1-28.

Ardito, L., Petruzzelli, A.M., Dezi, L., Castellano, S., 2020. The influence of inbound open
innovation on ambidexterity performance: does it pay to source knowledge from
supply chain stakeholders? J. Bus. Res. 119, 321-329.

Arias-Pérez, J., Velez-Ocampo, J., Cepeda-Cardona, J., 2021. Strategic orientation
toward digitalization to improve innovation capability: why knowledge acquisition
and exploitation through external embeddedness matter. J. Knowl. Manag. 25 (5),
1319-1335.

Atuahene-Gima, K., Ko, A., 2001. An empirical investigation of the effect of market
orientation and entrepreneurship orientation alignment on product innovation.
Organ. Sci. 12 (1), 54-74.

Baker, W.E., Sinkula, J.M., 2002. Market orientation, learning orientation and product
innovation: delving into the organization’s black box. J. Mark.-Focus. Manag. 5 (1),
5-23.

Barrane, F.Z., Ndubisi, N.O., Kamble, S., Karuranga, G.E., Poulin, D., 2021. Building trust
in multi-stakeholder collaborations for new product development in the digital
transformation era. Benchmarking Int. J. 28 (1), 205-228.

Bashir, N., Malik, K., 2021. Developing firm capabilities to utilise social media for the
fuzzy front end of innovation. Tech. Anal. Strat. Manag. 1-16.

Belingheri, P., Leone, M.I., 2017. Walking into the room with IP: exploring startups’ IP
licensing strategy. Manag. Decis. 55 (6), 1209-1225.

Bhatti, S.H., Ahmed, A., Ferraris, A., Hirwani Wan Hussain, W.M., Wamba, S.F., 2022.
Big data analytics capabilities and MSME innovation and performance: a double
mediation model of digital platform and network capabilities. Ann. Oper. Res. 1-24.

Bigliardi, B., Ferraro, G., Filippelli, S., Galati, F., 2020. The influence of open innovation
on firm performance. Int. J. Eng. Bus. Manag. 12 (1847979020969545).

Bogers, M., Chesbrough, H., Moedas, C., 2018. Open innovation: research, practices, and
policies. Calif. Manag. Rev. 60 (2), 5-16.

Bresciani, S., Ciampi, F., Meli, F., Ferraris, A., 2021. Using big data for co-innovation
processes: mapping the field of data-driven innovation, proposing theoretical
developments and providing a research agenda. Int. J. Inf. Manag. 60, 102347.

Biichi, G., Cugno, M., Castagnoli, R., 2020. Smart factory performance and Industry 4.0.
Technol. Forecast. Soc. Change 150, 119790.

Caputo, A., Pizzi, S., Pellegrini, M.M., Dabi¢, M., 2021. Digitalization and business
models: where are we going? A science map of the field. J. Bus. Res. 123, 489-501.

Carrion, G.C., Henseler, J., Ringle, C.M., Roldan, J.L., 2016. Prediction-oriented
modeling in business research by means of PLS path modeling: introduction to a JBR
special section. J. Bus. Res. 69 (10), 4545-4551.

Chesbrough, H.W., 2003. Open Innovation: The New Imperative for Creating and
Profiting from Technology. Harvard Business School Press, Boston, MA.


http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0005
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0005
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0005
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0010
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0010
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0010
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0015
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0015
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0015
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0020
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0020
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0020
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0025
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0025
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0025
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0025
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0030
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0030
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0030
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0035
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0035
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0035
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0040
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0040
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0040
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0045
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0045
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0050
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0050
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0055
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0055
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0055
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0060
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0060
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0065
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0065
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0070
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0070
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0070
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0075
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0075
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0080
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0080
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0085
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0085
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0085
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0090
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0090

M. Dabi¢ et al.

Chesbrough, H., 2006. Open innovation: a new paradigm for understanding industrial
innovation. In: Chesbrough, H., Vanhaverbeke, W., West, J. (Eds.), Open Innovation:
Researching a New Paradigm. Oxford University Press, Oxford, pp. 1-12.

Chou, C., Yang, K.P., Chiu, Y.J., 2016. Coupled open innovation and innovation
performance outcomes: roles of absorptive capacity. Corp. Manag. Rev. 36 (1),
37-68.

Cohen, W.M., Levinthal, D.A., 1989. Innovation and learning: the two faces of R&D.
Econ. J. 99 (397), 569-596.

Cohen, W.M., Levinthal, D.A., 1990. Absorptive capacity: a new perspective on learning
and innovation. Adm. Sci. Q. 35 (1), 128-152.

Cooper, R.G., 2019. The drivers of success in new-product development. Ind. Mark.
Manag. 76, 36-47.

Coronado-Medina, A., Arias-Pérez, J., Perdomo-Charry, G., 2020. Fostering product
innovation through digital transformation and absorptive capacity. Int. J. Innov.
Technol. Manag. 17 (06), 2050040.

Cui, T., Wy, Y., Tong, Y., 2018. Exploring ideation and implementation openness in open
innovation projects: IT-enabled absorptive capacity perspective. Inf. Manag. 55 (5),
576-587.

Dabi¢, M., Vlaci¢, E., Ramanathan, U., Egri, C.P., 2019. Evolving absorptive capacity: the
mediating role of systematic knowledge management. IEEE Trans. Eng. Manag. 67
(3), 783-793.

Del Vecchio, P., Di Minin, A., Petruzzelli, A.M., Panniello, U., Pirri, S., 2018. Big data for
open innovation in SMEs and large corporations: trends, opportunities, and
challenges. Creat. Innov. Manag. 27 (1), 6-22.

Du, J., Leten, B., Vanhaverbeke, W., 2014. Managing open innovation projects with
science-based and market-based partners. Res. Policy 43 (5), 828-840.

Du, S., Yalcinkaya, G., Bstieler, L., 2016. Sustainability, social media-driven open
innovation, and new product development performance. J. Prod. Innov. Manag. 33
(S1), 55-71.

Duarte, P., Pinho, J.C., 2019. A mixed methods UTAUT2-based approach to assess mobile
health adoption. J. Bus. Res. 102, 140-150.

Escribano, A., Fosfuri, A., Trib6, J.A., 2009. Managing external knowledge flows: the
moderating role of absorptive capacity. Res. Policy 38 (1), 96-105.

Fang, E. (Er), 2008. Customer participation and the trade-off between new product
innovativeness and speed to market. J. Mark. 72 (4), 90-104.

Feller, J., Finnegan, P., Hayes, J., O'Reilly, P., 2009. Institutionalising information
asymmetry: governance structures for open innovation. Inf. Technol. People 22 (4),
297-316.

Fiss, P.C., 2011. Building better causal theories: a fuzzy set approach to typologies in
organization research. Acad. Manag. J. 54 (2), 393-420.

Frishammar, J., Lichtenthaler, U., Rundquist, J., 2012. Identifying technology
commercialization opportunities: the importance of integrating product
development knowledge. J. Prod. Innov. Manag. 29 (4), 573-589.

Gao, S., Yeoh, W., Wong, S.F., Scheepers, R., 2017. A literature analysis of the use of
absorptive capacity construct in IS research. Int. J. Inf. Manag. 37 (2), 36-42.
Gassmann, O., Enkel, E., 2004. Towards a theory of open innovation: three core process
archetypes. In: Proceedings of the R&D Management Conference, Lisbon, Portugal

(July 6-9).

Gassmann, O., Sandmeier, P., Wecht, C.H., 2006. Extreme customer innovation in the
front-end: learning from a new software paradigm. Int. J. Technol. Manag. 33 (1),
46.

Gurca, A., Bagherzadeh, M., Markovic, S., Koporcic, N., 2021. Managing the challenges
of business-to-business open innovation in complex projects: a multi-stage process
model. Ind. Mark. Manag. 94, 202-215.

Hair, J.F., Ringle, C.M., Sarstedt, M., 2011. PLS-SEM: indeed a silver bullet. J. Mark.
Theory Pract. 19 (2), 139-152.

Hair, J.F., Hult, G.T., Ringle, C.M., Sarstedt, M., 2013. A Primer on Partial Least Squares
Structural Equation Modeling (PLS-SEM). Sage Publications, Inc., Thousand Oaks,
CA.

Hair, J.F., Hult, G.T., Ringle, C.M., Sarstedt, M., 2017. A Primer on Partial Least Squares
Structural Equation Modeling (PLS-SEM), Second edition. Sage Publications, Inc.,
Thousand Oaks, CA.

Hair, J.F., Risher, J.J., Sarstedt, M., Ringle, C.M., 2019. When to use and how to report
the results of PLS-SEM. Eur. Bus. Rev. 31 (1), 2-24.

Handfield, R.B., Ragatz, G.L., Petersen, K.J., Monczka, R.M., 1999. Involving suppliers in
new product development. Calif. Manag. Rev. 42 (1), 59-82.

Henseler, J., Dijkstra, T.K., Sarstedt, M., Ringle, C.M., Diamantopoulos, A., Straub, D.W.,
Ketchen, D.J., Hair, J.F., Hult, G.T.M., Calantone, R.J., 2014. Common beliefs and
reality about partial least squares: comments on Ronkko & Evermann (2013). Organ.
Res. Methods 17 (2), 182-209.

Hernéandez-Perlines, F., Covin, J.G., Ribeiro-Soriano, D., 2021. Entrepreneurial
orientation, concern for socioemotional wealth preservation, and family firm
performance. J. Bus. Res. 126, 197-208.

Hervas-Oliver, J.-L., Sempere-Ripoll, F., Boronat-Moll, C., 2021. Technological
innovation typologies and open innovation in SMEs: beyond internal and external
sources of knowledge. Technol. Forecast. Soc. Chang. 162, 120338.

Hu, L.-T., Bentler, P.M., 1998. Fit indices in covariance structure modeling: sensitivity to
underparameterized model misspecification. Psychol. Methods 3 (4), 424-453.

Hung, K.P., Chou, C., 2013. The impact of open innovation on firm performance: the
moderating effects of internal R&D and environmental turbulence. Technovation 33
(10-11), 368-380.

Jansen, J.J., Van Den Bosch, F.A., Volberda, H.W., 2005. Managing potential and
realized absorptive capacity: how do organizational antecedents’ matter? Acad.
Manag. J. 48 (6), 999-1015.

11

Technological Forecasting & Social Change 194 (2023) 122720

Kéahkonen, A.K., Evangelista, P., Hallikas, J., Immonen, M., Lintukangas, K., 2021.
COVID-19 as a trigger for dynamic capability development and supply chain
resilience improvement. Int. J. Prod. Res. 1-20.

Kastelli, I., Dimas, P., Stamopoulos, D., Tsakanikas, A., 2022. Linking digital capacity to
innovation performance: the mediating role of absorptive capacity. J. Knowl. Econ.
1-35.

Knudsen, M.P., Mortensen, T.B., 2011. Some immediate-but negative—effects of openness
on product development performance. Technovation 31 (1), 54-64.

Kumar, A., Mangla, S.K., Kumar, P., Song, M., 2021a. Mitigate risks in perishable food
supply chains: learning from COVID-19. Technol. Forecast. Soc. Chang. 166, 120643.

Kumar, P., Kumar, N., Aggarwal, P., Yeap, J.A.L., 2021b. Working in lockdown: the
relationship between COVID-19 induced work stressors, job performance, distress,
and life satisfaction. Curr. Psychol. 40 (12), 6308-6323.

Kutvonen, A., 2011. Strategic application of outbound open innovation. Eur. J. Innov.
Manag. 14 (4), 460-474.

Lane, P.J., Koka, B.R., Pathak, S., 2006. The reification of absorptive capacity: a critical
review and rejuvenation of the construct. Acad. Manag. Rev. 31 (4), 833-863.

Ledwith, A., O’'Dwyer, M., 2009. Market orientation, NPD performance, and
organizational performance in small firms. J. Prod. Innov. Manag. 26 (6), 652-661.

Lewandowska, M.S., 2015. Capturing absorptive capacity: concepts, determinants,
measurement modes and role in open innovation. Int. J. Manag. Econ. 45 (1), 32-56.

Lichtenthaler, U., 2009. Outbound open innovation and its effect on firm performance:
examining environmental influences. R&D Manag. 39 (4), 317-330.

Liu, H., Ke, W., Wei, K.K., Hua, Z., 2013. The impact of IT capabilities on firm
performance: the mediating roles of absorptive capacity and supply chain agility.
Decis. Support. Syst. 54 (3), 1452-1462.

Marabelli, M., Newell, S., 2014. Knowing, power and materiality: a critical review and
reconceptualization of absorptive capacity. Int. J. Manag. Rev. 16 (4), 479-499.
Marrucci, L., Iannone, F., Daddi, T., Iraldo, F., 2022. Antecedents of absorptive capacity
in the development of circular economy business models of small and medium

enterprises. Bus. Strateg. Environ. 31 (1), 532-544.

Marzi, G., Manesh, M.F., Caputo, A., Pellegrini, M.M., Vlaci¢, B., 2023. Do or do not.
Cognitive configurations affecting open innovation adoption in SMEs. Technovation
119, 102585.

Mazzola, E., Bruccoleri, M., Perrone, G., 2012. The effect of inbound, outbound and
coupled innovation on performance. Int. J. Innov. Manag. 16 (06), 1240008.

Mention, A.L., Asikainen, A.L., 2012. Innovation & productivity: investigating effects of
openness in services. Int. J. Innov. Manag. 16 (03), 1240004.

Mikalef, P., Pateli, A., 2017. Information technology-enabled dynamic capabilities and
their indirect effect on competitive performance: findings from PLS-SEM and fsQCA.
J. Bus. Res. 70, 1-16.

Moretti, F., Biancardi, D., 2020. Inbound open innovation and firm performance.

J. Innov. Knowl. 5 (1), 1-19.

Morgan, T., Obal, M., Anokhin, S., 2018. Customer participation and new product
performance: towards the understanding of the mechanisms and key contingencies.
Res. Policy 47 (2), 498-510.

Mousavi, S., Hafezalkotob, A., Ghezavati, V., Abdi, F., 2022. A new fuzzy multi-criteria
decision-making approach for risk assessment of competitors’ cooperation in new
product development projects. J. Bus. Ind. Mark. https://doi.org/10.1108/JBIM-06-
2021-0298 available online ahead of print at.

Mubarak, M.F., Shaikh, F.A., Mubarik, M., Samo, K.A., Mastoi, S., 2019. The impact of
digital transformation on business performance: a study of Pakistani SMEs. Eng.
Technol. Appl. Sci. Res. 9 (6), 5056-5061.

Nwankpa, J.K., Roumani, Y., 2016. IT capability and digital transformation: a firm
performance perspective. In: Proceedings of the 37th International Conference on
Information Systems, Dublin, Ireland (11-14 December 2016).

Obradovi¢, T., Vlaci¢, B., Dabi¢, M., 2021. Open innovation in the manufacturing
industry: a review and research agenda. Technovation 102, 102221.

Pappas, 1.0., Woodside, A.G., 2021. Fuzzy-set qualitative comparative analysis (fsQCA):
guidelines for research practice in information systems and marketing. Int. J. Inf.
Manag. 58, 102310.

Piller, F.T., Walcher, D., 2006. Toolkits for idea competitions: a novel method to
integrate users in new product development. R&D Manag. 36 (3), 307-318.

Pinarello, G., Trabucchi, D., Frattini, F., Manfredi Latilla, V., 2022. How firms use
inbound open innovation practices over time: evidence from an exploratory multiple
case study analysis. R&D Manag. 52 (3), 548-563.

Popa, S., Soto-Acosta, P., Martinez-Conesa, 1., 2017. Antecedents, moderators, and
outcomes of innovation climate and open innovation: an empirical study in SMEs.
Technol. Forecast. Soc. Chang. 118, 134-142.

PwC, 2016. Global Industry 4.0 Survey: building the digital enterprise. Retrieved
January 15, 2023, from. https://www.pwc.com/gx/en/industries/industries-4.0/1
anding-page/industry-4.0-building-your-digital-enterprise-april-2016.pdf.

Ragin, C.C., 2000. Fuzzy-set Social Science. University of Chicago Press, Chicago.

Ragin, C.C., 2008. Redesigning Social Inquiry: Set Relations in Social Research.
University of Chicago Press, Chicago.

Ragin, C.C., Davey, S., 2016. Fuzzy-Set/Qualitative Comparative Analysis (3.0).
Department of Sociology, University of California, Irvine, California.

Rasoolimanesh, S.M., Ringle, C.M., Sarstedt, M., Olya, H., 2021. The combined use of
symmetric and asymmetric approaches: partial least squares-structural equation
modeling and fuzzy-set qualitative comparative analysis. Int. J. Contemp. Hosp.
Manag. 33 (5), 1571-1592.

Rimac, 2021. Rimac Automobili and Bugatti Begin Operating Under New Company:
Bugatti Rimac. Retrieved March 3, 2022, from. https://www.rimac-automobili.com/
media/press-releases/rimac-automobili-and-bugatti-begin-operating-under-new-
company/.


http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0095
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0095
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0095
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0100
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0100
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0100
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0105
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0105
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0110
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0110
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0115
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0115
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0120
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0120
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0120
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0125
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0125
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0125
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0130
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0130
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0130
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0135
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0135
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0135
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0140
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0140
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0145
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0145
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0145
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0150
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0150
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0155
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0155
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0160
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0160
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0165
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0165
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0165
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0170
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0170
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0175
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0175
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0175
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0180
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0180
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0185
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0185
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0185
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0190
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0190
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0190
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0195
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0195
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0195
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0200
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0200
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0205
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0205
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0205
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0210
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0210
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0210
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0215
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0215
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0220
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0220
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0225
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0225
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0225
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0225
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0230
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0230
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0230
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0235
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0235
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0235
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0240
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0240
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0245
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0245
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0245
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0250
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0250
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0250
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0255
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0255
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0255
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0260
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0260
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0260
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0265
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0265
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0270
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0270
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0275
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0275
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0275
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0280
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0280
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0285
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0285
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0290
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0290
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0295
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0295
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0300
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0300
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0305
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0305
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0305
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0310
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0310
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0315
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0315
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0315
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0320
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0320
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0320
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0325
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0325
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0330
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0330
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0335
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0335
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0335
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0340
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0340
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0345
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0345
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0345
https://doi.org/10.1108/JBIM-06-2021-0298
https://doi.org/10.1108/JBIM-06-2021-0298
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0355
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0355
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0355
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0360
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0360
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0360
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0365
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0365
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0370
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0370
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0370
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0375
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0375
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0380
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0380
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0380
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0385
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0385
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0385
https://www.pwc.com/gx/en/industries/industries-4.0/landing-page/industry-4.0-building-your-digital-enterprise-april-2016.pdf
https://www.pwc.com/gx/en/industries/industries-4.0/landing-page/industry-4.0-building-your-digital-enterprise-april-2016.pdf
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0395
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0400
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0400
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0405
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0405
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0410
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0410
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0410
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0410
https://www.rimac-automobili.com/media/press-releases/rimac-automobili-and-bugatti-begin-operating-under-new-company/
https://www.rimac-automobili.com/media/press-releases/rimac-automobili-and-bugatti-begin-operating-under-new-company/
https://www.rimac-automobili.com/media/press-releases/rimac-automobili-and-bugatti-begin-operating-under-new-company/

M. Dabi¢ et al.

Rimac, 2022. Bugatti Rimac to Open New Berlin Design and Engineering Hub. Retrieved
March 3, 2022, from. https://www.rimac-automobili.com/media/press-releases
/bugatti-rimac-to-open-new-berlin-design-and-engineering-hub/.

Rubera, G., Chandrasekaran, D., Ordanini, A., 2016. Open innovation, product portfolio
innovativeness and firm performance: the dual role of new product development
capabilities. J. Acad. Mark. Sci. 44 (2), 166-184.

Russo-Spena, T., Di Paola, N., 2019. Inbound open innovation in biopharmaceutical
firms: unpacking the role of absorptive capacity. Tech. Anal. Strat. Manag. 31 (1),
111-124.

Sandmeier, P., Morrison, P.D., Gassmann, O., 2010. Integrating customers in product
innovation: lessons from industrial development contractors and in-house
contractors in rapidly changing customer markets. Creat. Innov. Manag. 19 (2),
89-106.

Santoro, G., Vrontis, D., Pastore, A., 2017. External knowledge sourcing and new product
development. Br. Food J. 119 (11), 2373-2387.

Santoro, G., Bresciani, S., Papa, A., 2020. Collaborative modes with cultural and creative
industries and innovation performance: the moderating role of heterogeneous
sources of knowledge and absorptive capacity. Technovation 92, 102040.

Sarstedt, M., Ringle, C.M., Hair, J.F., 2017. Treating unobserved heterogeneity in PLS-
SEM: a multi-method approach. In: Partial Least Squares Path Modeling: Basic
Concepts, Methodological Issues and Applications, pp. 197-217.

Saura, J.R., Palacios-Marqués, D., Ribeiro-Soriano, D., 2023. Exploring the boundaries of
open innovation: evidence from social media mining. Technovation 119, 102447.

Schneider, C.Q., Wagemann, C., 2010. Standards of good practice in qualitative
comparative analysis (QCA) and fuzzy-sets. Comp. Sociol. 9 (3), 397-418.

Schweitzer, F.M., Handrich, M., Heidenreich, S., 2019. Digital transformation in the new
product development process: the role of it-enabled PLM systems for relational,
structural, and NPD performance. Int. J. Innov. Manag. 23 (07), 1950067.

Scuotto, V., Magni, D., Palladino, R., Nicotra, M., 2022. Triggering disruptive technology
absorptive capacity by CIOs. Explorative research on a micro-foundation lens.
Technol. Forecast. Soc. Chang. 174, 121234.

Silva, S.C., De Cicco, R., Vlaci¢, B., Elmashhara, M.G., 2023. Using chatbots in e-
retailing-how to mitigate perceived risk and enhance the flow experience. Int. J.
Retail Distrib. Manag. 51 (3), 285-305.

Sisodiya, S.R., Johnson, J.L., Grégoire, Y., 2013. Inbound open innovation for enhanced
performance: enablers and opportunities. Ind. Mark. Manag. 42 (5), 836-849.
Skare, M., Ribeiro-Soriano, D., 2021. A dynamic panel study on digitalization and firm’s
agility: what drives agility in advanced economies 2009-2018. Technol. Forecast.

Soc. Chang. 163, 120418.

Spithoven, A., Clarysse, B., Knockaert, M., 2010. Building absorptive capacity to organise
inbound open innovation in traditional industries. Technovation 30 (2), 130-141.

Spithoven, A., Vanhaverbeke, W., Roijakkers, N., 2013. Open innovation practices in
SMEs and large enterprises. Small Bus. Econ. 41, 537-562.

Stock, G.N., Greis, N.P., Fischer, W.A., 2001. Absorptive capacity and new product
development. J. High Technol. Manag. Res. 12 (1), 77-91.

Stojkovski, B., 2022. Startup life is hard. This tiny nation shows that anything is possible.
Retrieved March 3, 2022, from. https://www.zdnet.com/article/startup-life-is-hard-
this-tinynation-shows-that-anything-is-possible/.

Straub, D., Boudreau, M.C., Gefen, D., 2004. Validation guidelines for IS positivist
research. Commun. Assoc. Inf. Syst. 13 (1), 380-427.

Sultana, S., Akter, S., Kyriazis, E., 2022. How data-driven innovation capability is
shaping the future of market agility and competitive performance? Technol.
Forecast. Soc. Chang. 174, 121260.

The World Bank, 2022a. Croatia Has Potential to Become a Blue Economy Champion in
the European Union. Retrieved October 3, 2022, from. https://www.worldbank.
org/en/news/pressrelease/2022/01/19/Croatia-has-potential-to-become-a-blue
-economy-champion-in-the. European-union.

The World Bank, 2022b. In Croatia, the Obstacle to Faster Growth is not Dependence on
Tourism but Lagging Productivity. Retrieved October 3, 2022, from. https://www.
worldbank.org/en/news/opinion/2022/08/29/the-obstacle-to-croatia-s-fastergro
wth-is-not-dependence-on-tourism-but-the-lagging-behind-companies.

Thomas, E., 2013. Supplier integration in new product development: computer mediated
communication, knowledge exchange and buyer performance. Ind. Mark. Manag. 42
(6), 890-899.

Todorova, G., Durisin, B., 2007. Absorptive capacity: valuing a reconceptualization.
Acad. Manag. Rev. 32 (3), 774-786.

Tortorella, G.L., Giglio, R., Van Dun, D.H., 2019. Industry 4.0 adoption as a moderator of
the impact of lean production practices on operational performance improvement.
Int. J. Oper. Prod. Manag. 39 (6/7/8), 860-886.

Van de Vrande, V., De Jong, J.P., Vanhaverbeke, W., De Rochemont, M., 2009. Open
innovation in SMEs: trends, motives and management challenges. Technovation 29
(6-7), 423-437.

12

Technological Forecasting & Social Change 194 (2023) 122720

Vanhaverbeke, W., Van de Vrande, V., Cloodt, M., 2008. Connecting Absorptive Capacity
and Open Innovation (Available at SSRN 1091265).

Vij, S., Bedi, H.S., 2016. Are subjective business performance measures justified? Int. J.
Product. Perform. Manag. 65 (5), 603-621.

Vlaci¢, E., Dabi¢, M., Daim, T., Vlajci¢, D., 2019. Exploring the impact of the level of
absorptive capacity in technology development firms. Technol. Forecast. Soc. Chang.
138, 166-177.

West, J., Bogers, M., 2014. Leveraging external sources of innovation: a review of
research on open innovation. J. Prod. Innov. Manag. 31 (4), 814-831.

Xia, T., Roper, S., 2016. Unpacking open innovation: absorptive capacity, exploratory
and exploitative openness, and the growth of entrepreneurial biopharmaceutical
firms. J. Small Bus. Manag. 54 (3), 931-952.

Xie, X., Wang, H., 2020. How can open innovation ecosystem modes push product
innovation forward? An fsQCA analysis. J. Bus. Res. 108, 29-41.

Xu, Z., Elomri, A., Kerbache, L., El Omri, A., 2020. Impacts of COVID-19 on global supply
chains: facts and perspectives. IEEE Eng. Manag. Rev. 48 (3), 153-166.

Zahra, S.A., George, G., 2002. Absorptive capacity: a review, reconceptualization, and
extension. Acad. Manag. Rev. 27 (2), 185-203.

Zhang, S., Han, C., Chen, C., 2022. Repeated partnerships in university-industry
collaboration portfolios and firm innovation performance: roles of absorptive
capacity and political connections. R&D Manag. 52 (5), 838-853.

Zhu, X., Xiao, Z., Dong, M.C., Gu, J., 2019. The fit between firms’ open innovation and
business model for new product development speed: a contingent perspective.
Technovation 86-87, 75-85.

Marina Dabic¢ is Full Professor of Entrepreneurship and International Business at Uni-
versity of Zagreb Faculty of Economics and Business, Croatia, University of Dubrovnik,
Croatia, and University of Ljubljana, School of Economics and Business, Slovenia. She
published more than 200 papers indexed in WOS/Scopus. Her papers appear in a wide
variety of international journals, including the Journal of International Business Studies,
Journal of World Business, Journal of Business Research, Technological Forecasting and Social
Change, Small Business Economics, Organizational Dynamics, International Journal of Human
Resource Management, IEEE - Transactions on Engineering Management, International Business
Review, and many others. Prof. Dabi¢ is an Associate Editor of the Technological Forecasting
and Social Change, Department Editor for IEEE - Transactions on Engineering Management,
and Associate Editor for Technology in Society and Strategic Change journal. She prepared
background report for OECD/EC HEinnovate for Croatia.

Tena Obradovi¢ Posinkovi¢ is a Research Assistant at the Faculty of Economics and
Business, University of Zagreb. Her Ph.D. research is supported by the Croatian Science
Foundation's Career Development Program for Young Researchers and her research ac-
tivities are connected to the project entitled ‘Open Innovation — Research Translation and
Applied Knowledge Exchange in Practice through University-Industry-Cooperation —
OpenInnoTrain’. As part of this project, she was visiting researcher at RMIT Melbourne,
RMIT Barcelona and UPTEC - Science and Technology Park of University of Porto. Her
papers appear in Technovation and Journal of Business Research. Her areas of interest are
related to the study of open innovation, Industry 4.0, and management.

Bozidar Vlaci¢ is Assistant Professor at Catélica Porto Business School and Distinguished
Researcher at Research Centre in Management and Economics (CEGE), Universidade
Catolica Portuguesa (Portugal), visiting scholar at Faculty of Economics and Business,
University of Zagreb (Croatia), visiting research fellow at RMIT University (Australia). His
main contributions are published in journals such as International Business Review, Journal
of Business Research, Technovation, Journal of Small Business Management, IEEE - Trans-
actions on Engineering Management, Journal of Intellectual Capital, International Entrepre-
neurship and Management Journal, European Journal of International Management. He is an
associate editor of the Technology in Society, associate editor of Journal of Enterprising
Communities and chair of the European International Business Academy (EIBA) Early
Career Network.

Ricardo Gongalves is Associate Professor with Habilitation at Catdlica Porto Business
School. He holds a PhD and a MSc in Economics from the University of York (UK) and
graduated in Economics from Instituto Superior de Economia e Gestao (UTL, Portugal). His
main areas of expertise are microeconomics, auction theory and competition policy and
regulation and it is in these areas that he teaches several courses at the undergraduate and
postgraduate level. He has done a wide variety of consultancy work for private and public
entities, both in Portugal and abroad, on several topics related to regulation and compe-
tition in the telecommunications, financial services and health sectors (among others).


https://www.rimac-automobili.com/media/press-releases/bugatti-rimac-to-open-new-berlin-design-and-engineering-hub/
https://www.rimac-automobili.com/media/press-releases/bugatti-rimac-to-open-new-berlin-design-and-engineering-hub/
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0425
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0425
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0425
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0430
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0430
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0430
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0435
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0435
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0435
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0435
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0440
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0440
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0445
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0445
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0445
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0450
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0450
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0450
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0455
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0455
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0460
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0460
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0465
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0465
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0465
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0470
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0470
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0470
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0475
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0475
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0475
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0480
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0480
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0485
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0485
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0485
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0490
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0490
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0495
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0495
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0500
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0500
https://www.zdnet.com/article/startup-life-is-hard-this-tinynation-shows-that-anything-is-possible/
https://www.zdnet.com/article/startup-life-is-hard-this-tinynation-shows-that-anything-is-possible/
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0510
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0510
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0515
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0515
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0515
https://www.worldbank.org/en/news/pressrelease/2022/01/19/Croatia-has-potential-to-become-a-blue-economy-champion-in-the
https://www.worldbank.org/en/news/pressrelease/2022/01/19/Croatia-has-potential-to-become-a-blue-economy-champion-in-the
https://www.worldbank.org/en/news/pressrelease/2022/01/19/Croatia-has-potential-to-become-a-blue-economy-champion-in-the
http://european-union
https://www.worldbank.org/en/news/opinion/2022/08/29/the-obstacle-to-croatia-s-fastergrowth-is-not-dependence-on-tourism-but-the-lagging-behind-companies
https://www.worldbank.org/en/news/opinion/2022/08/29/the-obstacle-to-croatia-s-fastergrowth-is-not-dependence-on-tourism-but-the-lagging-behind-companies
https://www.worldbank.org/en/news/opinion/2022/08/29/the-obstacle-to-croatia-s-fastergrowth-is-not-dependence-on-tourism-but-the-lagging-behind-companies
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0530
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0530
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0530
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0535
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0535
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0540
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0540
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0540
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0545
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0545
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0545
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0550
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0550
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0555
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0555
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0560
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0560
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0560
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0565
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0565
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0570
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0570
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0570
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0575
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0575
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0580
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0580
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0585
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0585
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0590
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0590
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0590
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0595
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0595
http://refhub.elsevier.com/S0040-1625(23)00405-5/rf0595

	A configurational approach to new product development performance: The role of open innovation, digital transformation and  ...
	1 Introduction
	2 Theoretical foundations
	2.1 The combination of inbound OI, absorptive capacity, and digital transformation
	2.2 The combination of outbound OI, digital transformation and absorptive capacity
	2.3 The combination of inbound and outbound OI, absorptive capacity and digital transformation

	3 Methodology
	3.1 Data collection process
	3.2 Data sampling criteria
	3.3 Measurement procedure
	3.4 Partial least squares structural equation modeling
	3.5 Fuzzy-set qualitative comparative analysis

	4 Results
	4.1 Results of PLS-SEM
	4.2 Results of fsQCA

	5 Discussion and implications
	5.1 Discussion of results
	5.2 Theoretical implications
	5.3 Managerial implications

	6 Conclusion
	CRediT authorship contribution statement
	Data availability
	Acknowledgements
	References


