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—Abstract—

Considering the significance of Information and Communication Technology (IT) in the
current digital era, its operational alignment with open innovation search approaches has
been proposed in the context of developing countries. Using the moderation mediation
model, this study also investigates the underlying mechanism of organizational
capabilities. The current study collected 288 Indonesian Small and Medium-Sized
Enterprises (SMEs) responses to examine the interaction between IT use intensity,
centralized and decentralized open innovation search approaches, and organizational
capabilities leading to innovative performance. To validate the postulated associations,
the data were analyzed using SmartPLS v.4. The findings indicate that centralized and
decentralized open innovation search approaches have distinct effects on the
organizational capabilities that contribute to developing and selling new products and
patents and attaining competitive advantage. The findings also revealed the significance
of IT utilization intensity in contingently accelerating the positive impact of open
innovation search approaches on developing and enhancing organizational capabilities
to engage in innovative practices. In addition, the current study is a valuable addition to
the existing literature on innovation and IT use intensity, as it presents their interactions
and the resulting innovative organizational outcomes regarding new patents and product
developments/sales.
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1. INTRODUCTION

Organizations that seek distinct ideologies and innovation orientation are most likely to
engage in an open innovation search strategy by actively advancing and accumulating
knowledge beyond their institutional boundaries (Guertler & Sick, 2021). Several
scholars have previously emphasized the significance of open innovation search in an
organizational setting (Appleyard & Chesbrough, 2017). However, practitioners still
encounter limitations and obstacles when implementing open innovation search to
achieve the innovative organizational outcomes desired. An organization could, for
instance, establish specialized and dedicated organizational entities to conduct the open
innovation search using a centralized approach (Holloway et al., 2021). Organizations
can also implement a decentralized open innovation search strategy while empowering
their existing employees in various functional units to conduct routine research and
development by searching for external sources of knowledge (Hashimy et al., 2021).

Despite this investigation of centralized and decentralized open innovation search
strategies, their significance in reward and efficacy under various conditions is
ambiguous in the existing literature. Understanding the function and adoption of
information technology is essential for greater clarity (Guertler & Sick, 2021). IT tools
such as enterprise applications, knowledge management tools, etc., support open
innovation search to extract firms' internal and external knowledge to share quickly and
easily with employees (Lioukas et al., 2016; Ravichandran et al., 2017). Prior research
has focused on academic alignment and organizational strategy for such open innovation
searches (Chaurasia et al., 2020; Queiroz, 2017). However, little attention has been paid
to how available innovation search approaches influence organizational capabilities and
the resulting innovative performance. Therefore, the present study aims to fill this void
in the literature by providing a unified framework regarding the impact of centralized
and decentralized open innovation search approaches on the development of
organizational capabilities.

These organizational capabilities, in organizational culture and innovative capacities, are
regarded as significant intangible assets that determine organizational performance
(Latifi et al., 2021). In addition, organizational capabilities in opportunity recognition
and learning are directly correlated with efficiency growth and revenue growth.
Therefore, They are essential for an organization's innovative long-term development
(Cheah & Yuen-Ping, 2021). In addition, it is predicated on the fact that an organization's
culture, knowledge sharing, and openness produce a cooperative environment within
that organization and its associated networks, which leads to valuable organizational
outcomes. In addition to examining the direct effect of organizational capabilities on
innovative performance, the current study investigates how organizational capabilities
transform the centralized and decentralized open innovation search approaches into
firms' innovative performances.
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In addition, the existing literature raises several concerns concerning the operational
alignment of information communication technology with open innovation search
approaches to produce valuable organizational outcomes as a long-term strategic
approach. Simultaneously, the challenges encountered by the open innovation search in
IT use and adoption are explored (Guertler & Sick, 2020). Prior studies on alignment
have primarily focused on the strategic alignment domain while ignoring the operational
alignment that must be thoroughly investigated in open innovation search approaches
(Mosteanu & Faccia, 2021). Specifically, the intensity of IT use has not been examined
in conjunction with open innovation search to develop and improve extant organizational
capabilities. Based on the open innovation literature and the alignment perspective, the
current study theorizes that integrating the open innovation search approach and IT
utilization intensity can result in high organizational capabilities. This can further
contribute to the innovative performances of organizations.

In addition, this investigation was conducted among Small and Medium-Sized
Enterprises (SMEs) in Indonesia. Since COVID-19, businesses, including SMEs, have
confronted numerous obstacles in balancing environmental, social, and economic factors
(Rashid & Ratten, 2021). Besides, SMEs impart a significant economic contribution to
the economy all over the globe (Pedauga et al., 2022). Similarly, small and medium-
sized enterprises in Indonesia are regarded as the economic backbone (Hidayati &
Rachman, 2021). However, according to information obtained in 2021 from the
Indonesian Statistics Center, a government agency, approximately 11.25 percent of
SMEs could not survive the pandemic. The country has suffered a significant economic
loss, which must be recovered. In the post-codified era, it is crucial to investigate the
presence of SMEs, the prevailing conditions in the country, and the factors influencing
their innovative performance (Rumanti et al., 2022).

In addition, the fourth industrial revolution illustrates numerous open innovation
activities by SMBs in terms of competition and consumer demand (Ragazou et al.,
2022). On the other hand, for SMEs to innovate where knowledge can be obtained
internally or externally, certain strategies are required (Srisathan et al., 2022).
Simultaneously, the current research focuses on the centralized and decentralized open
innovation search approaches utilized by SMEs in Indonesia to evaluate their innovative
performance. Consequently, based on the operational alignment of open innovation
search approaches and IT use intensity, the purpose of the present study is to:

e Examine the direct and indirect impact of centralized and decentralized open
innovation search approaches on firms' innovative performance via an underlying
mechanism of organizational capabilities

e Examine the impact of organizational capabilities on innovative performance.

e Examine the contingent impact of IT use intensity between the relationship of
centralized and decentralized open innovation search approaches with
organizational capabilities.
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This study improves our understanding of centralized and decentralized open innovation
search perspectives by integrating theoretical mechanisms and empirical justification
regarding organizations' use of external knowledge and the development of internal
capabilities to improve innovative performances. It also contributes to the literature on
innovation and IT by highlighting the contingent effect of IT use intensity on enhancing
the significance of open innovation search strategies with variable innovation outcomes.

2. THEORETICAL BACKGROUND AND HYPOTHESIS DEVELOPMENT

2.1 Open Innovation Search Approaches and Organizations' Innovative
Performance

Developing a specialized unit within the research and development department to
conduct a dedicated search of various external sources is known as a centralized open
innovation search approach (Ebersberger et al., 2021). By utilizing this strategy,
organizations investigate various external sources for their benefit. In addition, the
centralized open innovation search approach assists organizations in developing new
fields and extending existing domains to create or adapt new services and products
(Hervas-Oliver et al., 2021). It also enabled businesses to acquire a competitive
advantage based on inventiveness (Seo & Park, 2021). In addition, by utilizing internal
sources, organizations foster a culture of knowledge sharing and ideation, which
increases the likelihood of locating a nominal and effective repository by fostering
innovative performance. Moreover, organizations can modify, diversify, and develop to
meet market demands by offering new services and products through a centralized open
innovation search strategy (Yulianto, 2021).

A decentralized open innovation search approach is characterized by simultaneously
facilitating internal organizational collaboration and empowering external knowledge
sources through routine research and development work (Grimaldi et al., 2021). The
potential number of external knowledge recipients and interaction with the external
environment is the most significant aspect of this decentralized open innovation search
approach (Obradovi et al., 2021). In addition, the potential extent of external
collaborations enhances the internal capacity of organizations to innovate new products
and services. The ties and efforts of external collaboration aid organizations in
accelerating the sales of new products and patents, resulting in high revenue (Walter et
al., 2021). Moreover, it is hypothesized that highly empowered employees at various
functional unit levels are more comfortable interacting with the external environment
and exploring potential opportunities for product innovations and patent development,
resulting in improved organizational performance. In light of the importance of internal
alignment and external empowerment of employees to generate new ideas, the current
study hypothesizes that:

H1: There is a positive influence of a) centralized and b) decentralized open innovation
search approaches on organizations' innovative performance.
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2.2 Open Innovation Search Approaches and Organizational Capabilities

The centralized approach to open innovation search enables organizations to
institutionalize a structure that ensures inward knowledge flows and fluid
communication. This collaborative effort can result in an innovative endeavor. In a
centralized open innovation search strategy, an organization can readily connect with
various knowledge sources and improve the technological expertise of its human
resources, thereby accelerating innovation (Holloway et al., 2021). (Scaliza et al., 2022)
The researchers have previously asserted the importance of the dedicated task force in
facilitating inward knowledge transfer that leads to positive organizational outcomes. In
addition, the interaction of organizational experts with external sources combines actual
knowledge and generates new concepts (Jun & Kim, 2022). Therefore, this centralized
open innovation search strategy can be linked to the organization's innovative
performance.

In addition to utilizing a decentralized open innovation search strategy, organizations
enable their employees to attend various seminars, conferences, and technological
development fairs to acquire new ideas. Further, employees are encouraged to participate
in experimental and exploratory initiatives (Yulianto, 2021). Based on external
collaborations, knowledge sharing, and knowledge integration, organizations help their
employees become more efficient at generating new ideas at various functional unit
levels (Dall-Orsoletta et al., 2021). This employee empowerment encourages them to
participate in such activities, enhancing the organization's overall performance. (Chen &
Liu, 2018) The employees are also encouraged to partake in innovation activities for the
benefit of the organizations. Consequently, it is postulated that;

H2: There is a positive influence of a) centralized and b) decentralized open innovation
search approaches on organizational capabilities.

2.3 Organizational Capabilities and Innovative Performance

Organizational capabilities such as organizational learning and culture, opportunity
recognition, and innovativeness enable employees, managers, and owners to engage in
learning and scanning activities essential for improving an organization's performance
(Bezerra et al., 2020). In addition, Rehman et al. (2019) found that organizations with
high learning and opportunity recognition capabilities utilize their resources more
efficiently and effectively to investigate and evaluate business opportunities. Moreover,
organizational capabilities increase the businesses' adaptability to align with internal and
external sources to generate new business-growing ideas (Kabrilyants et al., 2021).
Based on integrating capabilities, organizations can accomplish internal cooperation that
fosters a culture of knowledge sharing and openness, thereby enhancing the learning
abilities of employees (Lam et al., 2021). In turn, these learning capabilities improve an
organization's capacity to deal with a variety of challenges and gain a competitive
advantage based on cost-effectiveness and differentiation (Azeem et al., 2021), as well
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as its capacity to offer new products based on research and development (Engelsberger
et al., 2022). Consequently, based on the preceding arguments, it is hypothesized that;

H3: There is a positive influence of organizational capabilities on organizations'
innovative performance.

2.4 Organizational Capabilities as Mediator

Research indicates that highly committed employees with sourcing expertise and good
research skills at various organizational levels continuously scan opportunities available
in the external environment and extract new scientific knowledge to extract
organizational benefits. Considering this conceptualization, Cui et al. (2022) "defined
the centralized open innovation search approach as the strategy in which an
organization's R&D department has a specialized sourcing unit to search external
sources for knowledge." This specialized sourcing unit focuses on brokers' aggressive
knowledge fusion, technological development, and the development of external
connections that result in inventiveness (Liang & Liu, 2018). Afsharian et al. (2002)
found that centralized approaches in organizations enhance and consolidate specialists'
relevant abilities and skills. These organizational capabilities can be utilized for the long-
term growth of the organization. This indicates that organizational capabilities can serve
as a link between the centralized open innovation source approach and the innovative
performance of organizations.

In contrast, decentralized open innovation search strategies do not require specialized
procurement units (Yulianto, 2021). Employees instead conduct external knowledge
search activities at the level of various functional divisions (Dall-Orsoletta et al., 2021).
This, in turn, enables employees to communicate with the external environment, engage
in knowledge exchange with experts outside their organizations, and identify potential
opportunities for innovation (Ragazou et al., 2022). Consequently, the decentralized
open innovation search strategy can be utilized further by developing organizational
capabilities, such as learning, creative culture, knowledge sharing, etc. These capabilities
can further transform an organization's strategic, innovative performance. Consequently,
we hypothesize that;

H4: Organizational capabilities mediate the association of a) centralized and b)
decentralized open innovation search approach with organizations' innovative
performance.

2.5 IT Use Intensity as a Moderator

Recognizing the importance of information and communication technology in the
business world, the current study examines its contingent role in the relationship between
centralized and decentralized open innovation search approaches and the innovative
performance of organizations. IT tools such as enterprise applications and knowledge
management enhance employees' comprehension of external and internal knowledge by

202



INTERNATIONAL JOURNAL OF eBUSINESS and eGOVERNMENT STUDIES
Vol: 14 No: 4 Year: 2022 ISSN: 2146-0744 (Online) (pp. 197-218) Doi: 10.34109/ijebeg. 202214209

strengthening their relationships with external collaborators to capitalize on innovation
opportunities (Shahzad et al., 2021). According to research, electronic collaborative
workplace and innovation process management software stimulate organizational
employees to engage in interlinked processes and inter-organizational partnerships,
resulting in a culture of information sharing (Ngah et al., 2022). (Maizza et al., 2019)
This information-sharing culture, in which employees have access to knowledge and
communicate their knowledge internally and externally, results in positive organizational
outcomes.

Despite the pervasive acceptance of the decentralized open innovation search approach,
its operational alignment in IT use intensity has received the least attention. On the other
hand, IT use intensity has been strongly correlated with positive organizational outcomes
based on these sophisticated IT sourcing tools, such as data analytics and data mining,
which have facilitated global business (Vanneste & Gulati, 2022). Simultaneously, IT
intensity for external information transfers has been associated with a higher knowledge
discovery rate, particularly in researching and developing new domains (Siagian et al.,
2022). Consequently, the operational alignment of centralized and decentralized open
innovation search strategies with IT use intensity for inward and external knowledge
flow extracts the innovative benefits of both strategies. In addition, by utilizing this
operational alignment at various functional units, employees can be aided in using IT
tools for collaboration and knowledge exchange while performing their fundamental
responsibilities, particularly those associated with social development. Consequently,
based on the preceding argument and theoretical alignment, the current analysis
hypothesizes that;

HS: IT used intensity moderate the association of a) centralized and b) decentralized
open innovation search approach with organizational capabilities.

2.6 Research Model

Figure 1 presents this study's theoretical framework based on the purposive literature
review and operational alignment of open innovation search approaches, organizational
capabilities, and IT use intensity.
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Figure 1. Theoretical Framework of the Study

3. RESEARCH METHODOLOGY
3.1 Sample and Data Collection

For the current investigation, data collection occurred in two distinct phases. The first
pertains to the pilot study used to assess the reliability and validity of the measures. For
this purpose, questionnaires were randomly distributed to fifty SME firms listed on the
Indonesian Stock Exchange. After obtaining the responses from the selected SMEs, we
made several modifications to the questionnaire based on the need to correct and modify
certain questions. This enhancement was essential for respondents to comprehend the
survey questionnaire better. In addition, the current study population consisted of all
Indonesian Stock Exchange-listed companies. The primary criterion for selecting the
SMESs was their use of information and communication technology, which was evaluated
by administering a series of screening questions before distributing the survey
questionnaire. In addition, we utilized a technique of purposive sampling (Andrade,
2021), selecting the SMEs based on preferable populations in consideration of time and
cost savings for the researchers.

In addition, following Hair et al. (2010), we selected a sample size 10 times greater than
the total number of elements on the survey questionnaire (i.e., 27 x 10 = 270). In
addition, most responses were collected from SME proprietors or managing directors.
The data collection process began in early 2022 and collected 310 responses from 430
distributed survey questionnaires for a 73% response rate. In addition, before utilizing
software for analysis, a thorough screening of the questionnaires was conducted, during
which the authors determined that 22 questionnaires had either missing values or
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unengaged responses; consequently, they were excluded from the analysis, resulting in
a valid data set of 288 responses. In addition, the ages of the SMEs ranged from 1 to 39
years, with a mean of 22 and a standard deviation of 7. The capacity of the SMEs ranged
from 5 to 73 employees, with a mean of 40 and a standard deviation of 19. The SME
industries include but are not Ilimited to manufacturing, retail, wholesale,
pharmaceuticals, apparel, footwear, commercial machinery equipment, etc.

3.2 Survey Instrument

A 27-item survey questionnaire was distributed to the SMEs to collect data. Table 1
contains a listing of all survey questionnaire measures. To measure the centralization and
decentralization of open innovation search methods and intensity of IT, five and eight
items, respectively, were adapted from Cui et al. (2022) were used to evaluate the
centralization and decentralization of open innovation search methods. Utilizing seven
items adapted from Latifi et al. (2021), organizational capabilities were measured. Each
item was evaluated on a seven-point Likert scale extending from 1 = Never to 7 =
Always. To assess the innovative performance of the SMBs, objective data based on the
sales of new products and the issuance of new patents were utilized. Following the
guidelines Tsai (2009) provided, the sales of newly introduced products were measured
based on their sales over the past year. Following the recommendations of Ahuja and
Katila (2001), the patents granted by SMEs in the last five years were regarded as new
patents as a measure of firms' innovative performance.

4. DATA ANALYSIS AND RESULTS
41 Measurement Model

SmartPLS v.4 software employing Structural Equation Modelling (SEM) was used for
analysis. This simulation analysis revealed that SMEs' size and age significantly
impacted their innovative performance; consequently, both demographic factors were
controlled for in the subsequent analysis. In addition, confirmatory factor analysis was
conducted in which all factor loadings of items representing each construct were above
the criterion value of 0.70, indicating that each measure belonged to its respective
construct (Hair et al., 2010; Noor et al., 2010; Noor et al., 2010). The values of
"Cronbach's (CA)," "Composite Reliability (CR)," and the Average Variance Extracted
(AVE) were calculated concurrently to assess the convergent validity and composite
reliability of the study constructs (Henseler et al., 2015; Mansoor, 2020). The results
presented in Table 1 indicate that all the measures' validity and reliability were within
the specified parameters, i.e., CA > 0.70 and CR > 0.70. AVEs of all latent variables
were also greater than 0.50, demonstrating the "convergent validity" of the study
constructs (Hartanto et al., 2021; Mansoor et al., 2021).
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Table 1. Factor Loadings, Reliability, and Validity

Constructs/Items FLL. AVE CR |CA
Centralized Open Innovation Search Approach 0.628 0.894 0.821
For your company's open innovation search activities for external partners or knowledge, please rate your extent of conducting the following open innovation search

activities,

COI1: A dedicated and specialized unit does our open innovation search activities. 0.768

COI2: We have specialized external sourcing staff to drive open innovation search activities in our company. 0.830

COI3: Our company has assigned specialized external sourcing staff, focusing on external partners and knowledge search activities. 0.822

COI4: We have centralized external contact points through specialized external sourcing staff. 0.772

COIS: We take a centralized view of company-wide open innovation search needs and leverage external sourcing staff in a dedicated and specialized unit. 0.769

Decentralized Open Innovation Search Approach 0.615 /0.889 |0.813
For your company's open innovation search activities for external partners or knowledge, please rate your extent of conducting the following open innovation search

activities,

DOI1: Employees in various functional units do our open innovation search activities. 0.776

DOI2: Our employees in various functional units are empowered to drive open innovation search activities in our company. 0.795

DOI3: Our employees in various functional units have the autonomy to search for a potential partner or useful knowledge externally proactively. 0.769

DOI4: We have different external contact points in various functional units. 0.793

DOIS5: We take a decentralized view of company-wide open innovation search needs and leverage across various functional units 0.787

Organizational Capabilities 0.590 0.909 [0.793
OC1: Managers encourage employees to think outside the box 0.755

OC2: Our corporate culture is focused on constant innovation 0.732

OC3: Our enterprise shows perseverance in turning ideas into reality 0.807

OC4: Our enterprise can identify new opportunities 0.818

OCS: Our enterprise aims to create multiple innovations annually 0.771

OC6: Our enterprise introduces innovations that are completely new to the market 0.773

OC7: Creating more than one innovation at the same time is common practice in our enterprise 0.713

Innovative Performance 0.618 0.764 0.727
IP1: New product sales 0.778

IP2: Number of patents 0.795

IT Use Intensity 0.619 0.929 0.827
For your company's IT use for open innovation search, please rate your extent of usage of the following IT tools;

ITUIL: Data mining tools 0.768

ITUI2: Data analytics 0.798

ITUI3: Web-based toolkits 0.784

ITUI4: Open innovation online platforms 0.750

ITUIS: Innovation process management software 0.806

ITUI6: Knowledge management tools 0.819

ITUI7: Enterprise applications 0.777

ITUIS: Electronic collaborative workplaces 0.791

Note: FL= Factor loadings AVE=Average Variance Extracted; CR=Composite Reliability; CA= Cronbach’s Alpha.
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In addition, "the Fornell and Larcker Criterion" was used to establish discriminant
validity to overcome the possibility of multicollinearity among the study constructs
(Henseler et al., 2015; Mansoor et al., 2022). As researchers (Henseler et al., 2015;
Mansoor et al., 2021) indicated in the Fornell-Larcker Criterion, the square roots of the
AVEs of constructs should be greater than their intercorrelation with other variables.
Table 2 demonstrates that the Fornell and Larcker criterion is satisfied in this study,
thereby establishing the discriminant validity of the variables/constructs under
investigation.

Table 2. Fornell and Larcker Criterion

Constructs 1 2 3 4 5
Centralized Open Innovation Search Approach 0.792

Decentralized Open Innovation Search Approach ~ 0.523 (0.784

Organizational Capabilities 0.501 10.559 0.768

Innovative Performance 0.498 10.476 0.456 |0.785

IT Use Intensity 0.538 10.507 0.398 10.491 0.786

“Note: The square roots of AVEs of the constructs are shown in bold in diagonal.”

Where: COI = Centralized Open Innovation Search Approach; DOI= Decentralized
Open Innovation Search Approach; OC= Organizational Capabilities; [P= Innovative
Performance; ITUI=IT Use Intensity
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Figure 2. Full Measurement Model
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4.2 Structural Model

The structural model in SmartPLS v.4 examined the hypothesized links. For this purpose,
“B -coefficient, p-value, and ¢-value” were calculated to confirm the proposed
relationships. “the Coefficient of Determination (R2)” was also assessed to establish the
overall proposed models' fitness. The R2 change of 78.7% in the SMSs innovative
performance was revealed based on the direct and indirect influence of all the exogenous,
mediating, and moderating variables reflecting a good model fitness of the current study.

4.3 Direct Hypotheses

The current study's findings suggest a significant impact of the centralized open
innovation search approach (5 = 0.255*% t = 5.180) and the decentralized open
innovation search approach (5 = 0.301*** t = 6.823) on SMEs' innovative
performance. Similarly, the results revealed a significant positive influence of the
centralized open innovation search approach (B = 0.373*** t=7.786) and decentralized
open innovation search approach (B = 0.250**, t = 4.811) on SMEs’ organizational
capabilities. At the same time, SMEs’ organizational capabilities were found to be
positively associated with their innovative performance (f = 0.312%** ¢t = 6.975). These
results support hypotheses HI a and b, H2a and b, and H3, as shown in Figure 2 and
Table 3. Additionally, the level of significance is evident in Figure 4.

4.4 Mediations Hypotheses

The study findings also supported the mediation hypotheses H4 a and b. The indirect
influence of the centralized innovation search approach (f = 0.267*** t = 5.869) and
decentralized innovation search approach (f =.291*** ¢t = 6.102) on SMEs’ innovative
performance via the mediatory role of organizational capabilities was evident by the
findings as presented in Table 3.

45 Moderation Hypotheses

To test the contingent impact of IT used intensity between the association of centralized
and decentralized open innovation search approaches with organizational capabilities,
the interaction terms, i.e., ITUI*COI and ITUI*DOI, were made by applying the product
indicator approach in PLS-SEM v.4 software. The results given in Table 3 depict the
significant influence of ITUI*COI (8 = 0 .154** t = 3.877) and ITUI*DOI (3 = 0
.184*% t = 4.054) on organizational capabilities. At the same time, R2 for the effect of
centralized and decentralized open innovation search approaches on organizational
capabilities of SMEs in Indonesia increased from 47% to 67% based on the moderating
rule of IT used intensity, reflecting an increase of 20% explanatory power of exogenous
constructs and organizational capabilities. The moderation results are presented in
Figures 3 a and b as plotted graphs.
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Green lines in Figures 3 a and b reflect higher values of IT use intensity with steeper
gradients than red lines, which reflect lower IT use intensity while integrating with
centralized open innovation search approach and decentralized open innovation search
approach to increase their impact on organizational capabilities. These findings further
illustrate the significance of various technological tools provided to employees to
operationalize their use with centralized and decentralized open innovation approaches
to enhance employee capabilities in an organization. These employees' abilities comprise
the organizational capabilities essential for innovating new products and services.

Table 3. Hypothesis Testing Results
Hypotheses Std. Beta | t-Value | p-values | Supported
Hla | COI>IP 0.255 5.180 0.001 Yes
H1b | DOI =21P 0.301 6.823 0.000 Yes
H2a | COI=0C 0.373 7.786 0.000 Yes
H2b | DOI 2>0C 0.250 4.811 0.002 Yes
H3 | OC->IP 0.312 6.975 0.000 Yes
H4a | COI2>0C-2IP 0.267 5.869 0.000 Yes
H4b | DOI > 0C-2>IP 0.291 6.102 0.000 Yes
H5a | ITUI*COI=2>0C 0.154 3.877 0.007 Yes
H5b | ITUI*DOI->0C 0.184 4.054 0.006 Yes
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Figure 4. Full Structural Model

(SMEs) in a developing nation to develop and sell new products and patents. The results
demonstrated that centralized and decentralized open innovation search approaches
significantly affect organizational capabilities. The centralized open innovation search
approach had a significantly greater effect on organizational capabilities than the
decentralized open innovation search approach. This further demonstrates that when
organizations provide their employees with the facilities in the form of training as part
of employees' development programs and other important leverage to communicate and
collaborate with their peers, their capabilities increase, enhancing organizational
capabilities. Enabling employees to communicate internally and externally with experts
regarding their designated tasks simultaneously increases their innovative capabilities.

Moreover, the difference in impact size demonstrates that centralized open innovation
search approaches are optimal for enhancing organizational capabilities because they
primarily depend on employee participation and communication. In addition, these
findings are consistent with those of Ebersberger et al. (2021) and Hashimy et al. (2021).
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Scholars consider organizational resources and learning capabilities organizational
capabilities (Chaurasia et al., 2020; Srisathan et al., 202). They hypothesized the
significance of various open innovation approaches in developing and enhancing
organizational resources and learning capabilities.

The findings also imply that open innovation search approaches significantly affect
organizations' innovative performance. Nevertheless, contrary to the results mentioned
above regarding the greater impact of open innovation search approaches on
organizational capabilities, we observe the following: A decentralized, open innovation
search strategy had a greater impact on the innovative performance of organizations.
This further demonstrates that for employees to be innovative in products and services,
they require broader networks through which they can access the external environment
and profit from experts' opinions to extract new ideas from a larger pool. Therefore, it is
advantageous for organizations to enable their employees to freely communicate with
the external environment to gather new ideas to obtain a competitive advantage and
create new products and services. In addition, the results revealed a significant
relationship between organizational capabilities and SME creative performance. This
further demonstrates that when organizations develop internal capabilities in learning,
resource management, research and development, and resource allocation, they can
better offer patents and innovative products and services. These findings are consistent
with previous research highlighting the significance of organizational capabilities in
business development and productivity (Khattak, 2022; Rashid & Ratten, 2021).

In conclusion, the findings of this study demonstrate for the first time the contingent
influence of IT use intensity on the impact of centralized and decentralized open
innovation search strategies on organizational capabilities. These findings also suggest
that organizations that embrace new technologies and assist their employees in quickly
adapting to them by employing centralized and decentralized open innovation search
strategies are more effective at developing their employees' capabilities in enhanced
learning and idea generation. These findings are associated with previous studies. They
asserted the importance of IT intensity in transmitting open innovation search strategies
to organizations' innovation pursuits through exploratory and exploitative innovations.
These findings can also be related to the work of Rumanti et al. (2022), which
demonstrates the significance of various open innovation approaches in determining an
organization's capacity to generate new ideas and obtain a competitive advantage.
Moreover, in terms of a developing nation, it can be asserted that organizations support
their employees on multiple levels and equip them with the necessary information and
technology tools for their various work units. They can better utilize these tools and
integrate them with the internal and external environment to generate valuable
organizational capabilities that result in positive organizational outcomes.
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5.2 Theoretical Significance of the Study

The current study combines the literature associated with open innovation search
approaches, information and communication technology, and organizational capabilities
to improve innovative organizational performance as measured by developing and
selling new products and patents. In other words, the current study presents a framework
that integrates three distinct organizational strengths, namely IT, capabilities, and open
innovation search approaches, to predict innovative performance. Before this study,
researchers analyzed the operational alignment of IT and available search approaches to
determine organizations' exploitative and explorative innovation pursuits in developed
nations. Whereas the current study extends previous research in a developing nation
context by examining the contingent impact of IT use intensity on SMEs' organizational
capabilities, which contribute to their innovative performance, the current research is
limited to the contingent effects of IT use intensity. In addition, the current study
evaluated the performance in terms of the development and sale of products and patents,
which are the most significant revenue drivers for an organization. In addition, the
current study is unique in presenting both the direct and indirect effects of two distinct
open innovation search approaches, namely centralized and decentralized, on the
innovative performance of SMEs via an underlying mechanism of organizational
capabilities. Further determination of these capabilities was based on the employees'
capabilities, which depend on the various facilities, leverages, and development
programs.

6. PRACTICAL CONTRIBUTION

In addition to its numerous theoretical implications, the current study benefits
academics, practitioners, and governments. First, in presenting the significance of
centralized and decentralized open innovation search approaches, the findings suggest
that managers and practitioners should empower their employees at various strategic unit
levels to communicate with the external environment and facilitate their employees'
internal execution of existing innovative ideas. Through frequent interactions with
experts and professionals outside their organizations, this empowerment enhances the
learning capabilities of employees, allowing them to modify existing theories and
develop new ones to gain a competitive edge and develop new products and services for
the long-term productivity of an organization. In addition, based on the greater influence
of the decentralized open innovation search approach on the innovative performance of
organizations, employees must be encouraged to attend seminars, webinars, and
educational talks organized outside their organizations to acquire new ideas and benefit
from the expertise of others. In addition, managers must understand the operational
alignment of open innovation search strategies with technological tools. There is a need
to integrate and align the organization's available information and communication tools
with open innovation search strategies to facilitate a continuous flow of information that
benefits organizational productivity over the long term. Developing specialized units to
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collect a centralized view of the employees conducting open innovation inquiries at the
organizational level can facilitate this. Simultaneously, the results demonstrated the
importance of building and enhancing employee capabilities by providing ample
opportunities to learn and implement new technologies. For this reason, those in charge
of IT infrastructure and I'T managers must constantly contact all employees to address
their concerns regarding IT adoption and effectively implement open innovation search
approaches. Concurrently, the relevant employees must be equipped with the necessary
IT skills and resources, such as data mining, to be more vigilant while conducting their
routine organizational duties. This can be accomplished during the recruitment process
and through continuous provision of training in order to establish a network of
collaborative, open, and adaptable employees for the organization's benefit.

7. LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

In addition to recognizing the substantial contribution of the present study in terms of
operational alignment of open innovation search approaches and IT use, the present
study has a few limitations. First, only small and medium-sized enterprises were
considered for data collection purposes. For more generalized results, future research
must focus on larger organizations, particularly manufacturing, agriculture, and
industrial sectors. Second, the current study has only considered the operational
congruence of IT with the open search approaches. In contrast, other external
approaches, such as the organizations' centrality and network density, can also
significantly impact their innovative performance. Therefore, future researchers must
consider such external approaches to provide valuable insights regarding SME
innovative performance predictors in developing nations. In addition to using self-
reported measures for data collection, the current study employed a cross-sectional
research design. In contrast, future research can engage time-lagged or longitudinal
studies by collecting data from multiple sources, such as annual reports and published
data sources, and by considering a comprehensive inventory of public sector companies
to extract more valuable results.
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