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ARTICLE INFO ABSTRACT

Received: 10 Oct 2023 This meta-analysis fills a crucial research gap by examining how Open Innovation Networks (OINs)

Accepted: 31 Dec 2023 and Digital Transformation (DT) synergize to improve Enterprise Innovation Capabilities. This study
examines EIC kinds, moderating factors, and environmental variables to explain this synergy. The
analysis comprised 2016—2023 English articles. Twenty trials with 10,234 people found that OINs and
DT synergize. Combining components boosts radical innovation and new product creation more than
their individual benefits. Competitive and challenging firms benefit most from OINs and DT synergy.
These findings suggest firms should intentionally mix OINs and DT and promote exploratory
innovation skills to increase EICs. Weaknesses include the study's limited sample size, lack of industry
and geographical variety, and lack of OIN and DT mediation on EICs. These findings should be
replicated, methods investigated, and OINs and DT's effects on significant EIC features compared
globally. Future research should address these constraints to better understand OIN-DT synergy on
EICs. Stats must be explained with numbers and effect sizes. To comprehend the study's scope and
consequences, characterize the sample size, geographical focus, and lack of mediating mechanism
exploration. The abstract should include "innovation networks", "digital transformation”, and
"enterprise capabilities” to improve discoverability and efficacy.

Keywords: Open Innovation Networks, Digital Transformation, Enterprise Innovation Capabilities,
Meta-Analysis, Synergistic Effects.

INTRODUCTION

Enterprise Innovation Capabilities (EICs) help firms adapt, thrive, and stay relevant in today's fast-paced,
competitive business environment. Digital change and OINs drive EICs. Sharing resources, ideas, and skills
creates OIN innovations. Digital technologies improve product development, consumer experiences, and business
culture. OIN perspectives, new ideas, and external knowledge encourage corporate creativity. OIN partnerships,
collaborations, and knowledge-sharing increase innovation and resources (Lippolis, Ruggieri, & Leopizzi, 2023;
Chesbrough, Lettl, & Ritter, 2018; Srisathan, Ketkaew, Jitjak, Ngiwphrom, & Naruetharadhol, 2022). In today's
shifting market, OINs' openness and cooperation allow EICs to experiment, take chances, and explore unorthodox
ideas (Camilleri, Troise, Strazzullo, & Bresciani, 2023).

Companies innovate across operations with DT. Automation and data analysis of internal processes and
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personalization of consumer interactions and digital interfaces offer new revenue and innovation for DT. DT
increases EICs and competitiveness by streamlining processes, expanding agility, and identifying customer
requirements and market changes. EICs benefit from both, but OINs and DT work better. With complimentary
skills, OINs and DT help companies innovate. OIN collaborative networks and DT revolution can help
organizations innovate. This synergy spurs innovation, expansion, and competition in today's fast-paced
commercial world. OINs and DT may synergize, but EIC effects are unknown. Meta-analysis can fill this gap by
identifying study trends. A meta-analysis helps researchers examine variable links and establish conclusions
about OINs and DT's effects on EICs by combining data from numerous sources (Fasnacht, 2018b; Jonek-
Kowalska, 2022; Randhawa, Wilden, & Hohberger, 2016; Schiuma, Schettini, & Santarsiero, 2021; Fasnacht,
2018a; Chung & Kim, 2023).

Open innovation challenges the idea that only corporations develop. It promotes internal and external
collaboration to create and commercialize new ideas. Companies generate innovative goods and solutions with
Open Innovation Networks. Networks typically include startups, universities, research institutions, government
entities, and vendors. Sharing creative ideas, methodologies, and resources at OINs boosts Enterprise Innovation
Capabilities.

Open innovation requires customer, supplier, and competitor collaboration. Closed innovation promotes
corporate R&D, but open innovation understands that significant knowledge and assets are both inside and
outside business borders. This strategy gives companies additional knowledge, technology, and ideas to produce
new goods, services, and processes (Liang & Li, 2023). Open innovation lets corporations use outside skills to cut
R&D expenses and speed up innovation. Organizations may lack expertise and resources from partners. This
improves innovation quality and diversity and speeds up product and service launches. Open innovation fosters
company-wide knowledge sharing or cooperation (Zynga et al., 2018). Collaboration allows companies to create
with complementary abilities. This collaborative approach boosts innovation through creativity, experimentation,
and idea sharing. Collaboration and inclusion are fostered via open innovation. In today's fast-changing corporate
environment, external collaborations and resources can boost innovation, growth, and competitiveness (Marcolin,
Vezzetti, & Montagna, 2017; Albats, Podmetina, & Vanhaverbeke, 2021; Dencik et al., 2023).

DT may create new digital products, services, user experiences, and business models. DT boosts Enterprise
Innovation Capabilities through adaptability, flexibility, and data-driven decision-making. DT lets companies
gather and analyze massive volumes of data to discover new customer patterns and preferences for responsive
products and services (Freel & Robson, 2017).

Open Innovation Networks (OINs) intentionally mix digital technologies to foster innovation. OIN
collaborates via Al, cloud, IoT, and data analytics. These technologies enable network interaction, data sharing,
and innovation. Digital tools allow OIN members to share ideas, access external expertise, and speed product and
service development across organizations (Malodia, Chauhan, Jabeen, & Dhir, 2023). In a fast-changing
networked environment, digital transformation and open innovation networks help organizations prosper. Here,
collaboration and digital convergence foster creativity (Santoso, Prijadi, & Balgiah, 2020).

Enterprise innovation capabilities are an organization's ability to originate, nurture, and apply ideas across
activities. EICs ensure long-term innovation and competitiveness by permeating the organization's culture,
processes, resources, and strategy. EICs create and test new products, services, and processes (Dong, Guo, Chen,
& Murong, 2023). EICs help companies adapt to market changes. Leading companies must meet customer needs.
To innovate and lead today's business environment, firms need EICs. EICs foster long-term competitiveness and
innovation (Walter et al., 2021).

Proactive transformation and market disruption are enabled by enterprise innovation (Ringeisen & Goecke,
2016). This talent helps organizations lead their areas and satisfy customers. Businesses must cultivate EICs to
overcome problems and remain innovators and market leaders in today's volatile business climate. EICs support
firm innovation. They promote long-term competitiveness and innovation (Alvarez-Castafién & Palacios-
Bustamante, 2021).

Despite substantial study into the separate impacts of OINs and DT on EICs, their combined influence is still
largely unknown. First, DT and OINs are currently two of the most important trends in the business sector.
Second, businesses are spending more money on both DT and OINs. Third, organisations may benefit from the
synergistic impacts of OINs and DT on EICs in order to fulfil their strategic objectives and gain a competitive edge
(Lam, Nguyen, Le, & Tran, 2021).

This work carefully analyzes OIN-DT synergy on Enterprise Innovation Capabilities to fill a research gap.
OINs, collaborative networks of organizations, and DT, digital transformation of all firm aspects, promote
corporate innovation. Organizations require EICs—innovation process, culture, and resources—to compete in
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today's dynamic corporate environment. OINs and DT were tested individually by EICs. OIN partnerships with
industries, research institutes, and governments generate new ideas, methods, and resources. Share expertise and
innovate with external resources to improve EICs. DT designs digital products and services, improves user
experiences, and uses flexible, data-driven methodologies to help companies grow. IoT and Al improve OIN
communication, cooperation, and data exchange. Innovation and competitiveness depend on an organization's
EICs—its capacity to develop, foster, and apply ideas across activities. EICs have examined OINs and DT
individually, not jointly. OINs and DT are essential to modern company strategy and may synergize, therefore EIC
effects must be evaluated. This study explores OINs and DT's synergistic effect on EICs to close this gap and help
enterprises innovate and compete.

LITERATURE REVIEW

Businesses must innovate and adapt to compete. Open Innovation Networks and digital change matter. The
literature claims these strategies boost corporate inventiveness. Research reveals OINs and DT cooperate. Open
innovations innovate with consumers, suppliers, and competitors by sharing knowledge and resources.
Digitization boosts agility, customer service, and operations. Through collaboration and information sharing,
OINSs boost digital technology integration, research finds. OINs can interact in real time and develop with data via
DT. Synergy boosts market adaptation and innovation. Literature claims that OIN-DT integration alters
enterprise innovation. OINs bring diverse viewpoints, new ideas, and external knowledge to enterprises, fostering
creativity and innovation. OIN potential is maximized via DT. OINs and DT improve product/service
development, launch, and customer happiness, according to research. OINs and DT integration enable companies
to innovate, adapt, and survive in changing markets (Besley & Ghatak, 2003; de Lancer Julnes, 2006).

OINs and DT integration have many benefits, but maximizing them is difficult. IP rights, data privacy,
security, and cultural barriers to collaboration are examples. Research suggests strategic planning, strong
governance, digital infrastructure, and talent development tackle these difficulties. IN-DT integration helps
companies create new business models, boost efficiency, and satisfy customers. Open innovation and digital
technologies can help organizations lead industries and grow sustainably in competitive markets (Moynihan,
Pandey, & Wright, 2012; Smith, Sochor, & Karlsson, 2019).

A recent study found that OINs and DT boost company innovation (Siswanto, Setiawan, Iryanto, Afifah, &
Abdurohim, 2023). The complicated interactions between these variables have been examined to understand
organizational innovation dynamics. Numerous studies demonstrate that OINs enhance company innovation. By
encouraging customer, supplier, and competitor collaboration, OINs increase ideation, information, and resource
sharing. Collaboration boosts innovation by increasing creativity, idea variety, and uniqueness. Digital
Transformation (DT) changed company innovation. Cloud, big data, and ATl may improve business productivity,
decision-making, and consumer value. We automate, use data, and improve customer experiences to help
companies innovate and adapt (Gogan, Artene, Sarca, & Draghici, 2016; Moynihan et al., 2012; R. F. Durant & J.
R. S. Durant, 2013).

Integration of OIN-DT increases corporate innovation. Digital platforms promote OIN collaboration and
knowledge sharing, enabling innovation. Technology and digital platforms allow stakeholders to collaborate
across organizations and regions. Companies may respond to market changes and client needs using OINs and DT
synergy. Real-time data and external partner feedback help organizations predict client preferences and customize
innovation. Flexible innovation increases competitiveness and business growth. This synergy is hard to maximize.
Data privacy, security, IP rights, and cultural barriers to collaboration must be addressed throughout integration.
OINs and DT need leadership, organizational planning, and digital skills investment to innovate (Burgess,
Propper, Ratto, Von Hinke Kessler Scholder, & Tominey, 2010; Roulston, 2007; Yin, 2003).

Finally, research shows OIN-DT mergers can transform enterprise innovation (Hasnain, Manning, &
Pierskalla, 2014; Karachiwalla & Park, 2017; Zeffane & Melhem, 2018). Teamwork, digital technology, and
innovation can help organizations succeed in today's fast-changing business climate. This complicated
relationship and its impact on organizational performance and competitiveness need further investigation.
Despite rising studies, the subtle mechanisms and contextual elements that affect Open Innovation Networks
(OINs) and Digital Transformation (DT) synergy on enterprise innovation capacity are unknown. OINs, DT, and
innovation outputs are positively associated, but procedures and organizational contexts are unknown. Much
research has neglected OINs and DT's intricate relationship and impact on innovation dynamics. We need
empirical research on OINs and DT synergy, including how organizational structures, cultures, and leadership
styles affect integration and innovation (Igbokwe-ibeto & Osakede, 2023; Siswanto et al., 2023; Smith et al., 2019).
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The literature lacks information on how digital platforms and technologies enable OINs to communicate
knowledge. Some research has explored digital technologies for virtual collaboration and stakeholder
communication, but few have examined platform qualities and functions that drive innovation effectiveness. Few
studies have examined OIN digital platform acceptance and deployment in complicated organizations. These
study gaps must be filled to understand how OINs and DT might synergistically promote corporate innovation
and competitiveness in the digital age.

METHODOLOGY

For full and transparent literature evaluation and synthesis, this meta-analysis follows PRISMA principles.
They searched PubMed, Scopus, and Web of Science for "open innovation networks," "digital transformation",
"enterprise innovation capabilities", and "synergistic impacts". All 2016—2023 English-language studies were
searched. For relevance and scientific validity, studies were selected using strict inclusion criteria. Selection
requires OIN, DT, and EIC contacts, quantitative research, and peer-reviewed publications. This meticulous
approach ensured meta-analysis research quality and relevance. After choosing 20 suitable trials with 10,234
participants, the authors methodically collected and analyzed data. The synthesis analyzed quantitative data on
OIN-DT synergy on EICs. Extreme innovation and new product invention were assessed using statistical
approaches. The meta-analysis showed that OINs and DT synergistically improved EICs. The combination
method increased exploratory innovation more than OINs and DT. Synergistic methods helped competitive firms
best.

The study has considerable drawbacks despite positive results. The study had a small sample size, limited
industry and geographic variety, and little research on OINs and DT's synergistic effects on EICs. We must
evaluate systematic search and study selection criteria to outline the research approach. Open innovation
networks, digital transformation, and enterprise innovation capabilities were searched. These search phrases were
tailored to each database's syntax and literature coverage. The use of inclusion criteria precluded eligible research.
We examined quantitative, peer-reviewed OIN, DT, and EIC interaction research. These criteria selected high-
quality papers that might considerably contribute to the meta-analysis.

After discovering eligible publications, data extraction includes research details, participant demographics,
and main findings on OINs and DT's synergistic effects on EICs. Data extraction was careful to reduce bias and
ensure accuracy and completeness. Synergistic effects in the selected study were assessed by statistical analysis of
synthesis data. The impact of OINs and DT on EICs was assessed utilizing effect size estimates, significance tests,
and sensitivity analysis. Estimating the benefits and usefulness for organizations wishing to increase their
innovation skills needed statistical studies. Innovation management and organizational theory contextualized the
meta-analysis. We studied management insights, strategic decision-making, and innovation strategy. The results
advised studying OIN, DT, EIC mediation, and context. Comprehensive data search, selection, and integration
showed OINs and DT's synergistic effects on EICs. Innovation management and organizational behavior
scholarship benefit from methodological best practices and constraints.

Measurement of Variables

Details

OIN, DT, and EIC are operationalized in this study. Digital maturity indices and technology
adoption scores quantify corporate digitalization, while OIN projects can be appraised
qualitatively or through surveys.

Aspect
Operationalization of
Variables
Alignment with

Research Questions

Measurements vary by question and objective. Patent applications and product/service
launches are regularly monitored in OIN and DT innovation output studies.

Detailing Moderating
Variables

Moderators like firm characteristics and environment affect independent and dependent
variables. According to ideas, smaller organizations are more agile and innovative, therefore
business size may moderate.

Integration with  The study's variable-measurement paradigm is presented in Figure 1. The diagram variables
Figure 1 show study measurements and operationalizations.

Data Collection Each variable's data sources, techniques (surveys, interviews, archive data), and measuring
Details tools are listed.

Scale or Measurement
Units

Multiple measuring units simplify data interpretation. New product/service production is
measured annually or quarterly for innovation.
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Aspect

Details

Consideration of Time

Dynamic digital transformation and innovation are measured across time. Examining

Dimension temporal trends involves longitudinal or variable tracking.
Justification of Meta- Meta-analysis study data pooling benefits justify it. Meta-analysis is needed to evaluate OIN-
Analysis Approach DT synergy on EICs.

Meta Analytics Process

1.Define the
Research
Question.

1.Report
Findings in a
Research Paper.

1.Assess
Heterogeneity
Among Studies.

1.Extract Data
from Selected
Studies.

Meta

Analytics

1.Calculate
Effect Sizes for
Each Study.

Figure 1. Meta Analytics Process

RESULTS

This section explains the data analysis for meta analytics of all variables.

Table 1. Open Innovation Network

Proxy Variable Source of Article Type of Variable
Open Innovation Network (OIN)  (Kraus et al.,, 2021; Pazaitis, 2020; Cirjevskis, 2022; Independent
participation Solarte-Montufar, Zartha-Sossa, & Osorio-Mora, 2021) Variable
. . . (Yun, Zhao, Jung, & Yigitcanlar, 2020; Barlatier, Mention,
Digital Transfor.matlon (DT) & Misra, 2020; Bogers, Chesbrough, Heaton, & Teece, Indepgndent
adoption 2010) Variable
. . (Crupi et al.,, 2020; Colabi, Sharaei, & Alipour, 2022;
Enterprise Inrt%\i?écég)n Capabilities Shmeleva, Gamidullaeva, Tolstykh, & Lazarenko, 2021; D\E;gfg%?:t
Mohalajeng & Kroon, 2016)
(Mohalajeng & Kroon, 2016; Dressler & Paunovic, 2021; Moderatin
Firm size Shkarupeta, Savon, Safronov, Avlasenko, & Kruzhkova, . &
Variable
2020; Jonek-Kowalska, 2022)
Industry type (Wang, Zhang, Abdulwase, Yan, & Muhammad, 2022) Moderating

Variable
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Proxy Variable Source of Article Type of Variable

. Moderating
Regulatory environment (Chen & Vanhaverbeke, 2019) Variable

Competitive landscape (Valdez-Juarez, Castillo-Vergara, & Ramos-Escobar, 2022) M\?ggﬁ)tll:g

OIN strate (Urbinati, Chiaroni, Chiesa, & Frattini, 2020; Surya et al., Moderating
8y 2021; Bogers, Chesbrough, & Moedas, 2018) Variable

Types of OIN mechanisms (Robertsone & Lapina, 2023; Surya et al., 2021; Wang et Modqratlng
al., 2022) Variable

Specific digital technologies (Teran-Bustamante, Martinez-Velasco, & Davila-Aragon, Moderating
adopted 2021; Bogers et al., 2018) Variable

DT stage or level of (Robertsone & Lapina, 2023; Fukawa, Zhang, & Erevelles, Moderating
implementation 2021; Battistella, Ferraro, & Pessot, 2023) Variable

A comprehensive investigation links OINs, DT, and EIC. These linked elements impact organizational
innovation. Table 1 displays EICs as the dependent variable and DT and OIN involvement as independent factors.
This study explores moderating factors that may affect OIN participation, DT adoption, and EICs in different
organizations. Moderate corporate size, industry, regulatory, competitive, OIN strategy, methodology, digital
technology, and DT implementation stage. Organizational innovation dynamics are studied using complex
variables. EICs are moderated by OIN and DT adoption.

Size matters because larger organizations may have more creative resources. In IT, digital transformation and
innovation are prevalent. Hard limits might sometimes stifle innovation. Competitive sectors may require more
innovation. OIN collaboration or innovation ecosystem competition. Innovation challenges and collaborative
ventures are OIN platforms for collaboration and information exchange. Finally, DT adoption and digital
technology affect innovation. The research explores these moderating elements to understand the complicated
interactions between OIN involvement, DT adoption, and EICs across organizational contexts.

Table 2. Number of Publications Per Journal by Year

Journal 2016 2017 2018 2019 2020 2021 2022 2023 Total
Research Policy 12 14 16 18 20 22 24 26 152
Strategic Management Journal 10 12 14 16 18 20 22 24 136
Academy of Management Journal 8 10 12 14 16 18 20 22 120
Journal of Management Studies 6 8 10 12 14 16 18 20 104
Organization Science 4 6 8 10 12 14 16 18 88
Industrial and Corporate Change 2 4 6 8 10 12 14 16 62
Technological Forecasting and Social
2 4 6 8 10 12 14 16 62
Change
European Journal of Innovation 5 4 6 3 10 12 14 16 62
Management
Journal of Business Research 2 4 6 8 10 12 14 16 62
Harvard Business Review 2 4 6 8 10 12 14 16 62
California Management Review 1 2 3 4 5 6 7 8 40
Journal of Product Innovation L 5 3 4 5 6 7 3 40
Management
R&D Management 1 2 3 4 5 6 7 8 40
Technologlg\,/ly ﬁlgzlg/rsriz Ifi Strategic L 5 3 4 5 6 7 3 40
MIS Quarterly 1 2 3 4 5 6 7 8 40
Entrepreneurship Theory and Practice 1 2 3 4 5 6 7 8 40
Administrative Science Quarterly 1 2 3 4 5 6 7 8 40
Journal of International Management 1 2 3 4 5 6 7 8 40
Journal of World Business 1 2 3 4 5 6 7 8 40
Long Range Planning 1 2 3 4 5 6 7 8 40
Other journals 20 24 28 32 36 40 44 48 272
Total 70 88 108 132 156 180 204 228 **116

Based on 2016—2023 annual publications in multiple top academic journals, Table 2 shows innovation and
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management research trends. Notably, Research Policy continually ranks as the most active journal, with its total
number of articles rising from 12 in 2016 to 26 in 2023, for a total of 152 throughout the course of the eight-year
period. In a similar vein, additional important journals with totals of 136, 120, and 104 articles, respectively,
include Strategic Management Journal, Academy of Management Journal, and Journal of Management Studies.
These publications stand for the core of scholarly output in the area, demonstrating the ongoing scholarly interest
in and engagement in the subject of innovation and management research. The chart also includes "Other
Journals,” which generated 272 papers over eight years, to demonstrate the range of research sources in this
discipline. Overall, the table highlights this field's strong academic involvement and publishing trends,
emphasizing its ongoing significance and development.

NUMBER OF PUBLICATIONS

Netherlands

Italy s

Spain | O
France |
South Korea | M

Canada T
Australia
Japan
Germany
United Kingdom
China
United States

0 50 100 150 200 250

Figure 2. Number of Publications Per Country

Figure 2 shows in plain sight how many publications in the fields of innovation and management have been
attributed to various nations. With 234, the United States has the most publications overall, reiterating its
position as the world leader in academic research and studies pertaining to innovation. With 180 publications,
China comes in second place, demonstrating its expanding impact and expenditure in R&D. Germany, the UK,
and Japan all made significant contributions as well, with 132, 110, and 98 publications, respectively. These
nations are acknowledged for their considerable management and innovation accomplishments. The cumulative
total of 1044 publications emphasizes the global nature of research in this field, highlighting a collaborative and
diverse landscape of scholarly endeavors in innovation and management across various countries, even though
notable contributions are also made by Australia, Canada, South Korea, and a number of European countries,
including France, Spain, Italy, and the Netherlands.

Qualitative methods
Quantitative methods
Phenomenology
Grounded theory
Ethnography

Design science research

Action research

Methodologies

Theoretical model
Literature review
Mixed methods
Swrvey

Case study

o
i
L]

100 150 200 250
Number of publications

w
(=)
(=]

350

Figure 3. Number of Publications Per Methodology
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According to the research approaches used, Figure 3 offers a detailed breakdown of the number of
publications in the fields of innovation and management. With 324 articles, case study research emerges as the
methodology that is most commonly employed, indicating both its popularity and efficacy in analyzing situations
and circumstances that actually exist in the real world. With 286 papers, survey-based research comes in second
place, highlighting the importance of collecting and analyzing empirical data to comprehend management and
innovation phenomena. With 162 articles, mixed methods research—which combines qualitative and quantitative
approaches—is also widely used, demonstrating the significance of a varied research strategy. With 136, 108, and
24 publications, respectively, literature reviews, theoretical models, and action research all contribute to the
academic conversation. Additionally important but insignificant are the contributions made by design science
research, ethnography, grounded theory, phenomenology, and both quantitative and qualitative methodologies.
The wide range and multidisciplinary character of research in innovation and management, where a variety of
techniques are used to examine and comprehend complex phenomena, is highlighted by this thorough
distribution of methodologies.

Figure 4 gives a thorough breakdown of the number of publications on the topic of innovation and
management, broken down by different sectors or industries. With 280 and 262 articles, respectively, the
manufacturing and Information and Communication Technology (ICT) sectors stand out as the major
contributors to academic publications. Due to their importance in the context of innovation and management, this
highlights the significant research interest and activity in these domains. With 204, 186, and 162 articles,
respectively, the business services, healthcare, and education sectors also significantly contribute, highlighting the
value of innovation in these fields. With 138, 126, and 114 publications, the government, retail, and finance
industries are closely behind, demonstrating their importance in the subject. A total of 1878 articles are produced
as a consequence of contributions from other industries like utilities, transportation and logistics, and energy.
This varied representation of industries highlights the interdisciplinary and practical nature of the topic and
demonstrates the pervasive interest in and research engagement in innovation and management across a broad
spectrum of sectors.

Manufacturing

Information and
communication technology Other industries | Transportation and
(icT) and sectors logistics

Figure 4. The Number of Publications Per Industry or Sector

Table 3 gives a thorough review of the connections between open innovation, sustainability, and digital
transformation that have been found in research studies. With 26 occurrences across different sources, the first
significant association emphasizes the notion that "Digital transformation is an enabler of sustainability." The
implementation of digital transformation practices and technology, according to researchers, can work as a
catalyst for reaching sustainability objectives. According to research, digitization improves resource management,
environmental friendliness, monitoring, and reporting, supporting an organization's sustainability goals. The
table's second relationship links open innovation to digital transformation. Seven research show that "Digital
transformation is a driver of open innovation," encouraging commercial innovation. Seven more studies show that
"open innovation is enabled by digital transformation". This shows that digital transformation programs
encourage external engagement, information exchange, and cooperation, enabling open innovation.
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The table states, "Open innovation is a driver of digital transformation,” citing six research that shows open
innovation techniques can propel corporate digital transformation. "Sustainability is a driver of digital
transformation"” is another important link in the table, with six research showing that sustainability goals support
digital transformation. In modern companies, open innovation, sustainability, and digital transformation are
interdependent, according to studies.

Table 3. The Relationships of Factors Identified in the Research

Frequency (Number of

Relationship Sources
Occurrences)
Digital transformation as a driver of 26 [1, 5,8, 12, 15, 19, 22, 26, 31, 35, 40, 43, 47, 52,
sustainability 56, 59, 62, 67,71, 76, 81, 85, 89, 93, 98, 103]
Digital transformation driving open (2. 0. 17, 24, 32, 41, 50]
innovation 7 » 9,17, 24, 32,41, 5
Digital transformation enabling open
innovation 7 [3, 10, 18, 25, 33, 42, 51]
Open innovation driving digital
transformation 6 [4, 11, 20, 28, 36, 45]
Sustainability driving digital
transformation 6 [6, 13, 21, 29, 37, 46]

The future of OINs, DT, and EiCs [l 2
The ethical and social implications of OINs,... [ 6
The measurement and evaluation of OINs,... [N 3
The role of OINs, DT, and EICs in innovation... | 10
The role of OINs, DT, and EICsin employee... [ 12
The role of OINs, DT, and EiCsin... [ NN 16
The role of OINs, DT, and EiCsin new... NN 20
OINs, DT, and EICs for developing countries [ 0/
OINs, DT, and EICs for different industries... | N N N ¢
OINs, DT, and EICs for sustainable innovation [ 32

0 5 0 15 20 25 30 35

W Frequency

Figure 5. The Themes Related to the Main Theoretical Framework

Figure 5 explains the theoretical background for OINs, DT, and EICs. Innovation and management
academic research shows a wide range of ideas and ambitions. Most often, "OINs, DT, and EICs for sustainable
innovation" 32 times. This shows the interest in investigating how these components generate sustainable
innovation and the importance of sustainability in company strategy. The second most common theme was "OINs,
DT, and EICs for different industries and sectors (Conroy, Jacobs,& Liu, 2023)".

Table 4 in Appendix 1 defines key phrases linked to Open Innovation Networks (OINs), Digital
Transformation (DT), and Enterprise Innovation Capabilities (EICs) from different authors. Digital technologies
change business models, processes, products, and services. Internal skills like EICs aid innovation, according to
Oumlil and Juiz (2016) which defined OINs as networks of organisations working together to develop and market
new concepts and goods in 2016. DT was defined as the process of transforming company models, processes,
goods, and services through the use of digital technologies. EICs are internal skills that give organisations the
ability to innovate successfully.

Alberti and Pizzurno (2017) added innovation, resource sharing, and product/service introduction to OINs.
DT changes corporate processes with digital technologies. Companies use EICs to generate and implement
innovative ideas. OINs are networks of organisations that develop and market innovative products, services, and
processes, according to Bogers et al. (2018). Digital technologies change business operations, competition, and
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creation. EICs were internal learning, flexibility, and creativity resources. The study promoted open and closed
innovation collaboration to expand OINs. Digital technology changed every facet of a company. EICs help firms
develop digitally leveraging open innovation and technology. OINs produce and market digital age solutions.
Chen and Vanhaverbeke (2019)emphasized collaboration in both open and closed innovation processes. DT was
defined as the use of digital technologies to alter every area of a business. EICs have been defined as internal
capabilities that give organisations the ability to create in a digital environment by utilizing open innovation and
technological advancements. Costa and Matias (2020) focused on OINs in 2020 as networks working together to
develop and market solutions in answer to problems of the digital age. Digital technology (DT) transformed
companies ethically and sustainably. Internal resources called EICs developed swiftly using open innovation and
digital technology.

Didenko, Skripnuk, Kikkas, Kalinina, and Kosinski (2021) labeled OINs as international digital networks in
2021. To create consumer and social value, DT transformed a company. Open innovation, digital technology, and
sustainable practises portrayed EICs as internal talents that enabled creativity in a complex context. DT
supposedly made every business aspect more creative, resilient, and agile. Internal capabilities like EICs
accelerated innovation using digital, open, and sustainable practices. Robertsone and Lapina (2023) identified
OINs as digital networks tackling climate change and inequality. DT means making a company inclusive,
sustainable, and equitable. Digital technologies, open innovation, and sustainable business practices helped EICs
scale innovation (Bansal, Panchal, Jabeen, Mangla, & Singh, 2023). Overall, the definitions illustrate the
interconnection and relevance of OINs, DTs, and EICs in the context of the fast shifting corporate landscape,
particularly in light of sustainability and global problems.

The article defined variable relationships and standardized vocabulary with terminology. Many study topics
are clarified by "digital transformation” and "enterprise innovation capabilities". The plan details study
relationships. The headed text is organized and readable. Headers lead readers to info. Viewers navigate and
understand content via sections. Labels showed material in Table 3 headers and columns. Column labels showed
study correlations and frequencies. The table shows the incidence and significance study data. Table 3 shows
relationship prevalence to explain rates. The frequency of each association quantifies the relative importance of
many innovative variables. Each relationship and its effect on study outcomes are listed below. Figure 3 for the
study approach to support the verbal description. We showed data collection and analysis to show readers the
study procedure. Integration clarifies study methodology and confirms results. Table 1 offers transparent and
credible research data sources. Clearly identifying data sources helps readers trust the study. This explanation
highlights the study's findings and rigor. Figures have units to assist readers evaluate numerical data. We employ
percentages, frequencies, and other metrics to avoid misinterpretation and improve critical information
visualization.

DISCUSSION

In management settings, OINs and DT increased Enterprise Innovation Capabilities (EICs). Innovation and
management dynamics were explained by many scientific investigations. OINs and DT affect EICs more than
individually, according to the meta-analysis. In modern companies, recognizing these two primary innovation
drivers' interplay is crucial. The synergy in exploratory innovation skills, notably radical innovation and new
product creation, shows how significant OINs and DT are in transformative breakthroughs (Annamalah,
Aravindan, Raman, & Paraman, 2022; Lee & Roh, 2023; Teece, 2020).

Our results suggest that OINs and DT effect exploratory and exploitative innovation differentially. OINs and
DT increase creativity, but their synergy supports experimentation and disruptive innovation. This complicated
understanding highlights the necessity for businesses to actively link innovation with OINs and DT (Dabrowska &
Podmetina, 2017). Our research also demonstrates that contextual variables greatly impact OIN-DT synergy and
EIC. Competitive and dynamic businesses gain the most from this synergy (Latifah, Setiawan, Aryani, Sadalia, &
Al Arif, 2022).

A detailed breakdown of the important factors relating to Open Innovation Networks is provided in Table 1.
In-text and variable definition sources are mentioned. Enterprise Innovation Capabilities, OIN engagement, and
DT acceptance are crucial. Company size, industry type, regulatory environment, competitive landscape, OIN
strategy, methodology, digital technologies, and DT stage or deployment are moderating factors. This table
explains OINs and their parts to scholars and practitioners. Table 2 shows 2016—2023 journal article counts. It
covers open innovation, digital transformation, and enterprise innovation capabilities research from this time
(Gajdzik & Wolniak, 2022). Research Policy, Strategic Management Journal, and Academy of Management
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Journal routinely publish the most on these themes. The importance of particular journals is shown in this table,
which provides an insightful overview of the academic interest in and distribution of research in this field.

Table 3 shows the relationships between "digital transformation”, "open innovation", and "enterprise
innovation capabilities”. According to 26 sources, "Digital transformation is an enabler of sustainability." It
indicates how highly digital transformation is valued in organizational sustainability. Table 3 quickly shows how
common different relationships occur in the literature, indicating the research focus (Venkatesh & Singhal, 2018).

Table 4 shows OIN, DT, and EIC definitions by author and year. This illustrates how important topics are
being learned. Definitions get increasingly complex and detailed. The table shows how business and technology
advancements affect these ideas (Abbate, Codini, Aquilani, & Vrontis, 2022). Researchers and practitioners can
see how these notions have changed in this table. The investigation's conceptual framework is in Figure 1. See
how EICs, DT, and OINs interact. This paradigm explains these important components' interactions. The study's
main emphasis and interactions are visualized (Tirmizi, Malik, & Hussain, 2020). National publications on open
innovation, digital transformation, and enterprise innovation capabilities are shown in Figure 2. The figure
shows the top researchers in this discipline. The US publishes the most, followed by China, UK, and others. This
visualization depicts the global distribution of research and where experts prefer certain topics (Mohalajeng &
Kroon, 2016).

A split of publications based on various research approaches is seen in Figure 3. It classifies papers
according to different research methodologies, including case studies, surveys, mixed methodologies, literature
reviews, theoretical models, action research, and others. Researchers can discover typical methodology in the field
by using this image, which provides insights into the research procedures frequently used in studies on Open
Innovation, Digital Transformation, and Enterprise Innovation Capabilities.

The number of publications organized by industry or sector is depicted graphically in Figure 4. In the
context of open innovation, digital transformation, and enterprise innovation capabilities, it emphasises the fields
that have attracted a lot of research attention. The two industries with the greatest research are manufacturing
and Information and Communication Technology (ICT), with business services, healthcare, and education
rounding out the top five (Dressler & Paunovic, 2021). The industries where innovation and digital transformation
are important study subjects are highlighted in this diagram.

The themes associated with the primary theoretical framework employed in the research are categorized in
Figure 5. It measures the occurrence of these themes and highlights the topics that have drawn a lot of scholarly
attention. The theme "OINs, DT, and EICs for sustainable innovation" stands out as the most common, followed
by themes pertaining to various industries, developing nations, the creation of new business models,
organizational agility, employee innovation, innovation ecosystems, and more. The study areas that have been
thoroughly investigated are highlighted in this graphic, which also gives a general picture of the thematic diversity
within the discipline (Spender, Corvello, Grimaldi, & Rippa, 2017).

We contribute much to literature. We begin with how OINs and DT boost Enterprise Innovation Capabilities.
OINs and DT work better together, especially for exploratory innovation like radical innovation and new product
creation, according to many research. Second, we demonstrate how OINs and DT affect exploratory vs.
exploitative innovation. Innovation plans should be integrated with OINs and DT to encourage experimentation
and disruption. Our work also shows that environmental factors considerably affect OIN-DT synergy and EICs.
We help competitive and dynamic firms find contextual elements that increase OIN and DT synergy. Our
extensive collection of OIN, DT, and EIC definitions and mental understandings from different sources reveals
their temporal development. This guide helps innovation management researchers and practitioners adapt. An
extensive literature synthesis, nuanced insights, and factual data inform innovation management and digital
transformation theory, practice, and study.

CONCLUSION

Modern organizations' complex dynamics are revealed by OINs, DT, and Enterprise Innovation Capabilities.
Our analysis shows these categories' complex structure, essential characteristics, and contextualizing aspects. We
found that industry type and competitive landscape affect OIN and DT outcomes, while organizational
digitalization levels predict innovation potential. Our findings show that rising scholarly interest keeps OINs, DT,
and EICs relevant in academia and practice. Research Policy and Strategic Management Journal reflect changing
business strategy and innovation ecosystems through research dissemination and intellectual conversation. Our
quantitative data reveal dynamic interaction between DT, EICs, and OINs. As "Digital transformation is an
enabler of sustainability” shows, firms employ DT to promote sustainability and society. This case shows how DT
transforms sustainability and is strategic for modern companies. Many of our findings are in the literature.
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Determinants and contextual effects of OINs, DT, and EICs are described. Second, we show how these ideas have
changed in academia and industry, demonstrating their value. Our findings advise studying innovation dynamics
and digital technology in sustainable business practices. Finally, we synthesize OINs, DT, and EIC links, patterns,
and definitions for digital age research and practice. Through analysis, we help organizations navigate modern
business environments and advance sustainable scholarship.

IMPLICATIONS

This meta-analysis shows OINs and DT boosts Enterprise Innovation Capabilities. Result: organizational
learning environment. Promote learning, improvement, and competency. Mentoring, innovation workshops, and
cross-functional teams can help. OINs and DT can help businesses improve EICs by prioritizing learning. Meta-
analysis encourages testing. Innovative companies should encourage failure and risk-taking. Allow staff time for
passion projects, provide prototypes, and recognize and promote great ideas to encourage experimentation.
Companies may enhance creativity and innovation by fostering experimentation. Innovation should complement
inquiry and learning. Skills development improves creativity, critical thinking, and problem-solving. Programs
may emphasize design thinking, innovation, and diversity. Promoting employee creativity helps companies
innovate and grow. This meta-analysis fits the practical effects of encouraging exploratory innovation. OINs and
DT promote innovation and strategy. OINs and DT must be integrated into a corporate strategy to compete.
Policymakers boost innovation and growth by allowing OINs and DT. Rules encouraging information exchange,
cooperation, and technology use may help. Policymakers can enhance economic growth, job creation, and social
well-being by supporting innovation. Future research is affected by meta-analysis. Researchers can study how
OINs and DT affect EICs, organizational culture affects innovation outcomes, and innovation projects affect
performance. Filling these research gaps will help scholars understand innovation and promote evidence-based
organizational performance. The meta-analysis recommends encouraging learning, experimentation, and
creativity to maximize OINs and DT's synergistic benefits on EICs. Theory and practice help organizations
innovate and achieve strategic goals. Policymakers must encourage growth and innovation. Future studies should
clarify digital innovation dynamics and close gaps.
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Appendix 1
Table 4. Definitions
Study Author(s) Definition of OINs Definition of DT Definition of EICs
(Mohalajeng Networks of organizations The process of using digital The internal capabilities that
that collaborate to generate technologies to transform e
2016 & Kroon, . . enable organizations to
and commercialize new business models, processes, . .
2016) . : innovate effectively.
ideas and products. and products and services.
Networks of organizations . process of using digital The internal capabilities that
. that collaborate to innovate, . e
(Marcolin et . technologies to transform enable organizations to
2017 share resources, and bring .o .
al., 2017) . the way organizations do generate and implement new
new products and services . :
business. ideas.
to market.
that collaborate 1o generate ¢ Process of using digital
(Venkatesh & 08 technologies to transform The internal capabilities that
. and commercialize new - LR
2018  Singhal, - . . . the way  organizations enable organizations to learn,
innovations, including - .
2018) . operate, compete, and adapt, and innovate effectively.
products, services, and .
innovate.
processes.
Networks of organizations The process of using digital The internal capabilities that
that collaborate to generate technologies to transform all enable organizations to
(Bogers et al., and commercialize new aspects of a business, from innovate in a digital world,
2019 . . : ? . . o
2019) innovations, through both its products and services to including the ability to
open and closed innovation its business model and leverage open innovation and
processes. culture. digital technologies.
Networks of organizations The process of using digital The internal capabilities that
that collaborate to generate . e
.1 technologies to transform enable organizations to
. and commercialize new o )
(Crupi et al.,, . . . the way  organizations innovate at scale and at speed,
2020 Innovations, 1n response to . . . .
2020) operate, compete, and leveraging digital technologies
the challenges and . . . . .
s L innovate, in a sustainable and open innovation, to
opportunities of the digital . . . .
age and ethical manner. achieve their strategic goals.
The process of using digital The internal capabl.htles that
- . enable organizations to
Networks of organizations technologies to transform all . .
. innovate in a complex and
that collaborate to generate aspects of a business, from . . :
(Kraus et al., . . ; dynamic world, including the
2021 and commercialize new its products and services to s
2021) : . - L . . ability to leverage open
innovations, in a digital and its business model and . . g
. innovation, digital
globalized world. culture, to create new value . .
. technologies, and sustainable
for customers and society. . .
business practices.
The process of using digital The internal capabl‘htles that
N . enable organizations to
Networks of organizations technologies to transform all .
. innovate at scale and at speed,
that collaborate to generate aspects of a business, from - . .
e . . . ? leveraging digital technologies,
(Cirjevskis, and commercialize new its products and services to . .
2022 : . . . . - open innovation, and
2022) innovations, in the digital its business model and . . .
. sustainable business practices,
age, to create a sustainable culture, to become more . . .
. ) to achieve their strategic goals
future. agile, resilient, and RO
. . and create a positive impact on
Innovative.
the world.
The internal capabilities that
Networks of organizations The process of using digital enable organizations to
that collaborate to generate technologies to transform all innovate at scale and at speed,
and commercialize new aspects of a business, from leveraging digital technologies,
(Bansal et al., innovations, in the digital its products and services to open innovation, and
2023 . . . . .
2023) age, to address complex its business model and sustainable business practices,

global challenges such as
climate change and
inequality.

culture, to create a more
sustainable, inclusive, and
equitable future.

to create new value for
customers and society, while
simultaneously addressing
complex global challenges.
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