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Abstract. The potential of Al has been a growing trend in research in recent
years. From a business perspective, the use of Al places new demands on skills
and resources. Innovation networks are one option to tap into resources that com-
panies themselves do not have. Although there has been research on combining
Al and innovation, there is not enough research on the capabilities needed for an
innovation network to use Al. This study aims to present a snapshot of the re-
search on the topic and to show how the capabilities of the network for using Al
are formed. The findings of the study are that research on innovation network
capabilities for using Al does not match the requirements of using Al, and it is
argued that innovation network capability needs remain the same in terms of the
terms presented, but that the use of Al places entirely new requirements on them.

Keywords: Artificial intelligence, Innovation network capabilities, innovation
management, Open Innovation,

1 Introduction

Several studies highlight the potential of artificial intelligence (Al) to improve the in-
novation process [2,3,4,12]. Automating routine tasks, finding partners, and identifying
technology trends and customer needs [3,4] are just a few examples of functions that
enable innovation and knowledge to be generated quickly and cheaply [12]. Al can also
be used for prediction to identify innovation opportunities earlier than traditional ap-
proaches [13], or to unlock barriers in the innovation process by developing and gener-
ating ideas by solving challenges in data processing and local search routines [12]. Ac-
cording to a survey of innovation leaders, Al improves innovation performance by more
than 50% [4]. Al has also argued to improve knowledge sharing and application, to
promote innovation policies, to create clear innovation benefits for smart government,
and to create an innovation advantage [8].

Firms gain competitive advantage and upgrade advantage as the environment pushes
them to innovate and invest [6]. Innovation networks play a key role in creating com-
petitiveness through innovation. There is a strong statistical relationship between the
innovation system and GDP per capita [34]. To gain a competitive advantage, fast-
growing entrepreneurs need an environment with a strong innovation network and


mailto:1pasi.hanninen@lut.fi

2 P. Hénninen and J. Vilko

entrepreneurial capital to access new ideas and technologies. Networking with inven-
tors and other entrepreneurs increases access to new knowledge and technologies [9].

In line with the above, Al has the potential to play a role in improving competitiveness,
while at the same time, new challenges for organizations will arise from new technol-
ogies and ways of working. Based on research findings, Al-based innovation ecosys-
tems have been suggested as the way forward [4]. Innovation networks can play a role
in building capacity and removing barriers to the use of Al. They can provide important
resources to the innovation process that are not available within firms for economic
reasons or are not part of their business domain and strategy [27].

Research into the use of Al in innovation networks is still in its infancy. Evidence of
the paucity of research can also be found in the literature [26] Corrales-Garay et al.
(2024), have reviewed the literature on open innovation ecosystems and Al. According
to them, the main research approaches on the topic have been operational impact re-
search, productivity from a managerial perspective, and social impact research from an
innovation ecosystem perspective [26]. In line with the above arguments, this study
aims to conduct a literature review to demonstrate the need for research in this area,
and to provide a starting point for a broader and more detailed study.

2 Al adopted innovation networks.

Several studies highlight the potential of artificial intelligence (AI) to improve the in-
novation process [2,3,4,12]. Automating routine tasks, finding partners, and identifying
technology trends and customer needs [3,4] are just a few examples of functions that
enable innovation and knowledge to be generated quickly and cheaply [12]. Al can also
be used for prediction to identify innovation opportunities earlier than traditional ap-
proaches [13], or to unlock barriers in the innovation process by developing and gener-
ating ideas by solving challenges in data processing and local search routines [12]. Ac-
cording to a survey of innovation leaders, Al improves innovation performance by more
than 50% [4]. Al has also argued to improve knowledge sharing and application, to
promote innovation policies, to create clear innovation benefits for smart government,
and to create an innovation advantage [8].

Firms gain competitive advantage and upgrade advantage as the environment pushes
them to innovate and invest [6]. Innovation networks play a key role in creating com-
petitiveness through innovation. There is a strong statistical relationship between the
innovation system and GDP per capita [34]. To gain a competitive advantage, fast-
growing entrepreneurs need an environment with a strong innovation network and en-
trepreneurial capital to access the latest ideas and technologies. Networking with in-
ventors and other entrepreneurs increases access to new knowledge and technologies

[9].

In line with the above, Al has the potential to play a role in improving competitiveness,
while at the same time, new challenges for organizations will arise from modemn
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technologies and ways of working. Based on research findings, Al-based innovation
ecosystems have been suggested as the way forward [4]. Innovation networks can play
a role in building capacity and removing barriers to the use of Al. They can provide
important resources to the innovation process that are not available within firms for
economic reasons or are not part of their business domain and strategy [27].

Research into the use of Al in innovation networks is still in its infancy. Evidence of
the paucity of research can also be found in the literature [26] Corrales-Garay et al.
(2024), have reviewed the literature on open innovation ecosystems and Al. According
to them, the main research approaches on the topic have been operational impact re-
search, productivity from a managerial perspective, and social impact research from an
innovation ecosystem perspective [26]. In line with the above arguments, this study
aims to conduct a literature review to demonstrate the need for research in this area,
and to provide a starting point for a broader and more detailed study.

Innovation networks play a key role in developing competitiveness [7, 34, 37]. Trust,
reliability, exchange, and collaborative interaction are key enablers of networks [35].
Through the network, its members benefit from the access of network participants to
resources that are not worth keeping for themselves because they are rare, too expensive
to maintain, or not part of the firm's business [27]. The resources of the network have
strategic value for its members, they result from the interaction between the network
actors and the resources of the organization [42]. Membership in an innovation network
not only develops innovation capabilities but also increases adaptability in several tech-
nological areas [37]. It has been argued that intensive networking in different areas,
such as learning and collaboration culture, experience, and ability to implement insti-
tutional change, learning capacity, scientific appreciation, and effective interfaces be-
tween science, technology, production, and economy, leads to an efficient innovation
process within the network [35]. However, it should be noted that since firms cooperate,
the efficiency of each firm's innovation process depends on the performance of other
actors [33].

Companies, governments, universities, and research communities are key actors in in-
novation networks [8, 32, 47]. The network also includes other actors, such as banks,
which provide financing, risk assessment, and financial target setting, recruitment agen-
cies, which bring talented resources into the network, and IT service providers, which
provide information. These actors can be called as intermediary organizations [32].
Universities and research institutions play a key role in generating new knowledge [8,
9, 32] and resources such as applied science, potential technology, human capital, tal-
ent, and patents [36]. Public policy decisions have a major impact on innovation capac-
ity. In addition to R&D resources, policies can influence investment in human capital,
networking, and collaboration opportunities [7]. For network operations and collabora-
tion in an innovation network to be successful, governments must use their powers to
build a workable institutional environment for network stakeholders that limits the risks
of engagement with firms whose outcomes are uncertain [32] and contributes to inno-
vation capacity, which is said to be based on knowledge creation and acquisition, busi-
ness innovation and the innovation environment [8].
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Technological developments and digital transformation are affecting the innovation
networks, creating different challenges [30]. For example, learning is a strategic part of
the innovation process [35]. Universities and research institutions play an important
role in generating new knowledge [9, 32] and resources such as applied science, poten-
tial technology, human capital, talent, and patents [36]. However, it should be noted
that the proposed Al solutions will change the relationship between universities and
industry, replacing part of the role of the university as a provider of basic knowledge
and talent cultivation, while increasing the need for universities to collaborate with in-
dustry to advance research [31]. The second example effects of Al focusing on the in-
novation process. The introduction of Al tools in innovation brings with it a whole new
set of challenges: lack of in-house ability, skeptical thinking and the availability of large
datasets pose technical and organizational problems [4]. More generally, Al is changing
traditional jobs and requiring new skills [14]. Al is claimed to increase openness and
collaboration in innovation [4] and data is argued to be a key driver of innovation pro-
cesses using Al, as well as a driver for innovation collaboration [5], which can be ex-
pected to lead to increased importance of networking. Thus, to realize the potential of
Al, managers need to rethink how organizations innovate [18].

As mentioned previously, data is a key element in Al-based innovation. Hence, the
management of data and related challenges need to be addressed within companies. The
centrality of data drives companies to be part of innovation networks and to take part
in data provision to take advantage of shared information [24]. When it comes to data
shared by multiple parties, critical data governance is crucial to ensure that the solution
is objective and fair to all, so that partners can trust the Al solution [3]. Although data
can provide better protection for innovation than IPR, situations may arise where new
types of IPR may be needed [S]. Thus, it should be noted that the wider sharing of
information requiring significant organizational change increases the risk of misuse,
leading to the need to protect IPR [3]. Data is important for value creation in innovation,
but it also plays an important role in knowledge production [31]. Controlling data has
a greater influence over business value creation, knowledge creation, and regulatory
formation [31].

The main barriers to Al adoption are technical and economic in many business sectors,
but also social aspects such as lack of knowledge and multiple stakeholder perspectives
[28]. Warner et al. (2019) have identified three key enablers or barriers to digital trans-
formation: cross-functional teams, rapid decision-making and management support as
enablers, and strategic planning, resistance to change, and high hierarchical levels as
barriers [13]. Business, public administration, education, and research sectors see sen-
ior management as key to creating an agile and flexible organizational mentality and a
culture of open-mindedness, which are important strategic measures in the digital eco-
system. If the ecosystem does not have a medium- and long-term plan for digital trans-
formation that considers the needs of the different stakeholders, measures may be inef-
fective. Three key needs have been identified as essential for developing synergies and
innovation: the need to improve the digital skills of ecosystem actors, the need to adapt
to new technologies through infrastructure and services, and the need to collaborate
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with public and private sector actors [30]. The positive attitude of the social network
has a positive impact on the attitude of entrepreneurs to experiment with new technol-
ogies and helps them to understand the full potential of technology [38]. In the context
of smart cities, 18 (Table 1) key barriers to Al can be identified from the literature,
which can be divided into primary and secondary barriers. These barriers are divided
into technical, organizational, and environmental categories [29].

Table 1. Barriers to Al adoption in smart cities. Quoting Rjab et al. (2023)

Category Primary Barriers Secondary Barriers

¢ Disruptive nature of Al technolo-

gies
o Singularity issues
e Privacy Issues e Decision-making issues
e Technological Barriers e Lack of Al explainability o Digital divide issues
o Cybersecurity issues e Complexity of Al use and imple-
mentation

e Data quality and availability

e Lack of IT Infrastructure

. Oreanizational baricrs e Lack of financial resources Limited skills in human resource
g e Employee resistance to change

e Lack of a legal framework,
Negative impact of Al on sustain-

e Public fears and non-trust on ability,
Al e Negative impact of Al on eco-

e Mass unemployment issues
e Environmental barriers

nomic development

3 Research design.

This chapter presents the research methods and describes the different stages of the
study. The study consists of eight different phases, as shown in Figure 1. In the first
phase, an initial literature search was conducted and literature on innovation networks
and the use of Al in networks and innovation processes was reviewed. The Scopus
database was selected as the source for the literature search based on its scope and fa-
miliarity. A search of the database using the search terms Al, innovation networks, and
capabilities and their synonyms found only 25 papers in Scopus. In reviewing the data,
noted that the content of the founded studies did not serve the purpose of the study in
terms of their content. This may be due to a feature of the Scopus database where the
keyword category also includes the indexed keywords assigned to the article by the
database service [46], thus the search also includes papers whose perspective is not so
focused on the topic. Due to the scarcity of data on the topic, the methods of systematic
or semi-systematic literature review [44] were not suitable for conducting the study; a
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critical literature review was chosen as the research method because, as a research
method, it allows the creation of new perspectives and frameworks [44, 45].

Initial exploration of the topic Forming search protocol

Preliminary
i - Identifying relevant : :
iterature review and th d h Forming key strings
selection of data- SRS S . SRS for literature search
i questions

Literature search

Screening of the results Reading and analysis

Reading and
analysis of the most Reporting the results
relevant papers

Preliminary
screening of the
search results

Manual screening of
the papers

Fig. 1. Research process.

In the second phase of the study, the research topics were further defined. As the need
for collaboration and external resources in the use of Al was already identified in the
first phase of the research [3, 4, 28, 38], the main themes were chosen to explore the
roles of the innovation network and the capabilities required for Al in terms of collab-
oration requirements. The research question is intended to guide the research to focus
on its topic [43], which in this study is the use of Al in the context of an innovation
network and to explore the roles needed to build the capabilities required to use Al,
three research questions were formulated as follows: RQ1. What is the current state of
research on the topic of innovation network capabilities in the utilization of AI? RQ2.
How does Al affect innovation and what kind of capabilities does it require from the
innovation network to utilize AI?

To conduct a systematic search, the researcher must select appropriate search terms
based on the scope of the study, the literature, and discussions with the research team
[40]. In the third phase of the study, keywords were defined for searching the data and
selected based on the literature and the topic of the study. Artificial intelligence, inno-
vation networks, and capabilities are the keywords that are search terms based on the
research topic. The preliminary study found that there were different forms of the term
innovation network in the literature, so the commonly used terms innovation ecosystem
and innovation system were added to the search. As mentioned earlier, the results in the
topic area of innovation networks were quite limited. Therefore, the search was ex-
tended to include terms related to the innovation process. The search terms open inno-
vation, innovation management, and innovation process were added as search terms,
which in the papers read in phase one of the research were commonly found in innova-
tion networks, as well as in the use of Al in innovation. To cover the search, a wildcard
operation was added to identify different inflectional forms and innovation manage-
ment was added to the search so that all possible variants where the words appear in
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different inflectional forms consecutively in the text were searched. In addition, the
search was restricted to papers and the language selected was English. This led to the
final search criteria (Table 2). In the fourth stage of the study, a search was performed
on 7 June 2024 and resulted in 82 papers (Appendix A).

Table 2. Summary of search details

Database Date of search Results
Scopus 7.6.2024 82 papers
Search‘ cat- Search terms and operators Limitations
egories
“artificial intelligence" OR "AI"
AND Document Type
. "innovation network*" OR "innovation ecosystem*" ntLyp
Title " . " " . . sn = article
OR "innovation system*" OR "open innovation*
Abstract " " " e AND
OR "manag*" w/2 "innovation*
Keyword " . o Language
OR "innovation proces .
= English

AND
"capaci*" OR "capabi*"

In steps five and six, the papers were manually screened. In the initial screening, the
papers were reviewed based on title, abstract, and keywords, and those papers were
selected that were considered to provide useful information for this study. At this stage,
34 papers were excluded and 48 were selected for the next stage. In the fifth step, the
papers were examined in further detail, going beyond the abstraction to the conclusions
and the key findings of the study. Based on this screening, the final number of papers
was 14. In the final stages seven and eight, the papers were read, analyzed and the
results reported. Analysis was also performed on the results of the entire search from a
bibliometric perspective to examine how the topic of the study was performed in the
sample [42]. When the 14 papers selected were analyzed, it was found that the original
research question was too narrow, thus necessitating the addition of a sub-question dur-
ing data collection and analysis [43]. Using this technique, the papers were reviewed,
and a synthesis of the theories was formed to answer the research questions [44,45].

4 Analysis and results

This chapter presents the results of the literature review. The first part of the results
analyses the distribution of the articles in the search for the study by research topic. The
second part presents the results on the competencies needed by an innovation network
to exploit Al based on the data manually sifted from the search results.

4.1  Analysis of search results

First, we show how the authors have categorized the studies by title and keywords. The
keywords should be like a mini abstract that allows those looking for information on a
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topic to find the article. However, keywords do not need to repeat the phrases in the
title but should complement the content of the subject area where the title does not [42].
We examined how the keywords innovation network (IN), innovation management
(IM), open innovation (OI), and capabilities (CB) (synonyms of these words are in-
cluded in these terms), which delimit the data in the literature review of this study,
appear in the titles and the author's keywords and appear together with the keyword Al
The summary in Table 3 shows that most studies with Al as a central theme are found
in the areas of open innovation and innovation management; however, the two do not
appear together even once. In the overall search results, open innovation received the
highest number of hits by title and author keywords. There were ten studies where the
author did not mention Al as a key theme, but which were related to other keywords.
The number of papers related to the central theme of the study, the innovation network,
was low, only eight, and only four of these referred to capabilities.

Table 3. Occurrence of IN, IM, OI, and CB in the title and the author's keywords.

Total number of papers with a search term in the title or a keyword provided by the author.

40
Number of search terms appearing individually without Al
IM Ol CB OI+CB
2 5 3 2
Keywords appearing together with Al
IN IM Ol CB

Al 3 9 2 3
AI+IN - 0 1 3
AI+IM - - 0 2
AI+OI - - 4
AI+IN+OI - - - 1

The publication frequency of the search results was analyzed by grouping the studies
by keywords. The groups were formed by including articles with Al in the title or au-
thor's keyword and one of the words innovation network, innovation management, or
open innovation. As innovation networks appear in some studies with open innovation,
it was decided to place them in the innovation networks group. The innovation process
appeared only once in the titles or the search terms provided by the author, and no other
search terms appeared in the title, or the search terms provided by the author, so it was
decided to exclude this search term from the comparison. All studies were conducted
after 2020, after which there is a clear upward trend in all subject areas. However, after
2022, the number of studies related to innovation networks decreases. It is noteworthy
that in 2024, more studies on innovation management are published in the first five
months of the year than in the previous year.

As already mentioned, only eight articles (Table 4) referred to an innovation network,
system, or ecosystem and Al in the title or a keyword provided by the author. Table 4
lists the papers and their perspectives, from which it can be concluded that the perspec-
tives of the supporting documents were not related to the capabilities of the innovation
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network. It is also noteworthy that only four papers mentioned capabilities as a key-
word, presenting them as dynamic capabilities and organizational capabilities. Two of
the papers were not available (Table 4. papers: 5,8). A review of the studies found that
they did not contain any information relevant to this study on Al-related capabilities,
although the topic is in some way related to innovation networks, and none of these
documents were selected for the final data set of the study.

Table 4. Studies with innovation networks as a central theme

N:O Author year Journal Perspective
1. Le & Behl (2024) 2024 IEEE Tr.ansactlons on Engi- Alin de.velop.lr.lg supply
neering Management chain resilience
2. . Journal of Infrastructure, Pol- Al innovation networks in
Qu & Kim (2022) | 2022 icy, and Development Chinese universities
3. Journal of Open Innovation: [P . .
Regona et al. 2022 | Technology, Market, and Com- Art1ﬁc1al 1ntelh_gen<?e in use
(2022) . in the construction industry
plexity
4. Sunetal. 2022) | 2022 | Systems Ef:fgﬁgrfcned Behav- Creating value with AI
5. International Journal of The dynamic capabilities for
C(hlsg te; a;ilﬁ;?i; ) 2023 | Knowledge Management Stud- value creation from the Al
v ies innovation ecosystem
6. . the impact of geographical
Khng(;roztla)ll. 2021 Scientometrics location on the benefits of
deep learning
7. Stitzlein et al. R . The impact of digitalization
2021) 2021 Sustainability (Switzerland) on R&D development
8. Yoon J. (2021) 2021 Korean Journal of Defense ﬁzlﬁ(z:é l?t?l;"i?&e ;333211-
(Not available Analysis Ty use, (pap
Yy ble)

In summary, based on the analysis of the thematic areas of the studies found in this
literature review, research on the capabilities of innovation networks to use Al is indeed
still in its infancy. This claim is supported by the finding during the manual screening
process that, in general, research focuses on improving the capabilities enabled by Al
rather than the capabilities needed to use Al.

4.2  The impact of Al in innovation from a capability’s perspective

Based on the manual screening, fourteen articles (Table 5) were selected that were
found to contain useful information for this study. The selected articles deal with Al
and innovation from different perspectives, including studies in the fields of data ana-
lytics and digital transformation. However, none of the publications directly address
the capabilities needed by the innovation network to exploit AI. However, they do iden-
tify the capabilities needed to exploit Al and the implications of Al from the perspec-
tives of innovation management and the innovation process.
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Table 5. Most relevant papers of study

Authors Journal Methodology Perspective Citations

[13] Warner & Wiger (2019) Long Range Planning ~ Qualitive Digittal transformation 1136

Relationship between Data-analytics and

4] Wu et al. (202 B ienice itative . . 2
[14] Wu et al. (2020) Management Scienc Quantitativ inmovations 128
[13] Wo et al. 2019) Management Science  Quantitative -2k onship befwween Data-analytics and 97

= mnovations
Technological . . . .
[16] Mariani & Nambisan (2021) Forecastingand Social  Qualitative 0=, P & intiovation analytics and digital 6
= mnovation activifies.
Change
- Technology Innovation i .
T o S T1] =5 e r o] 2
[17] Yams et al. (2021) Management Review Quantitative Al maturity model 20
. . Journal of Product i Alin influencing innovation capabilities and -
af o | BE] o 5
[18] Gama & Magistretti (2023) Innovation Management Qualitative taxonomy of Al applications 13
[3] Broekhuizen et al. (2023) Journal of Business oo . -
Research Cualitative AIT open innovations 6
. . Effect of knowledge hiding on the relationship
[20] Arias- Pérez & Huynh (2023) Ddvstrial Marketing g tive Detween artificial intellisence (AT) capability 3
N Management . . = N
= and open innovation
Industrial Marketing A Relationship among Al capabilities, open <
o 2024 = e .
[19] Sahoo et al. (2024) Management Qualitative innovation, and business performance 2
. The impact of Al and machine learning
- Small Business i . ; . -
nl af ik o a s & 7
21] Mafizah et al. (2024) Ecomomics Qualitative a@opncm on lh- innovation performance of 2
micro-snterprises.
Business Process The relationship between analytics capability
[23] Arias-Pérezet al. (2023) N N Qualitative and open innovation on digital platforms. and 1
Management Journal . =
= the impact of external pressure to adopt AL
California Management i Leveraging machine and human designers in
k) ot o o | BE] = ™ e &
[23] Reecker et al. (2023) Review Quantitative product innovation 1
[24] Agrawal et al. (2024) Research Policy Qualitative Using Al to priorized search 0
[23] Cimino et al. (2024) Mansgement Decision  Quantitative L0 ~pi0r® specific fators for manager's use of 0

generative Al tools

In reviewing the data in this study, similarities were found between the capabilities
needed to use Al and the innovation network capabilities presented in the literature,
such as networking, knowledge creation, strategy, technological capabilities, external
relationships, and collaboration between actors [33]. To present the capabilities needed
to use Al, as well as the requirements of Al it was decided to select nine themes (Table
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6), seven of which can be considered related to the innovation capabilities of the inno-
vation network. Strategic, mindset, technical, collaboration, network, and leadership
are the categories that can be considered as related to innovation capabilities.
Knowledge and digital maturity are categories that emerge from the specific character-
istics of Al and at the same time impose new requirements on the seven categories
mentioned above. These themes overlap and are strongly interlinked, which strongly
underlines the complexity of Al deployment and networking. The themes also share
similarities with the Al Innovation Maturity Index(c) (AIMI) framework proposed by
Yams et al. (2020), which can be used as an innovation management tool to integrate
AL [17].

Table 6. Themes identified from the literature and related papers.

Gategory Article Gategory Article
A l et al. (2024 Nafizah et al. (2024
Arias-Pérez et al. (2023A),  Nafizah et al. (2024), Collaboration ! gra\fula etal. { 3 afizah etal. ( )
. - " Arias-Pérez et al. (2023A), Recker et al. (2023),
Strategic Broekhuizen et al. (2023), Warner & Wager (2019), Network -
Mariani & Namisan (2021) Yams et al. (2021) knowledge Cimino et al. (2024), Sahoo etal. (2024),
! ) 8 Mariani & Namisan (2021), Yams et al. (2021)

Agrawal et al. (2024),
Arias-Pérez et al. (2023B),
Data Broekhuizen et al. (2023),
Mariani & Namisan (2021),

Nafizah et al. (2024),

Recker et al. (2023),
Wu et al (2019),
Wu et al (2020),

Yams et al. (2021)

Broekhuizen et al. (2023),
Management Gama & Magistretti (2023),
Recker et al. (2023)

Arias-Pérez et al. (2023B),

Broekhuizen et al. (2023),

Warner & Wiger (2019),
Yams et al. (2021)

Cimino et al. (2024),
Mindset Warner & Wager (2019), Digital maturity
Yams et al. (2021)

Mariani & Namisan (2021), Nafizah et al. (2024),

Technical
echnica Wu et al (2019) Recker et al. (2023),

The Strategic is a key element in managing and effectively exploiting the impact of Al,
as digital transformation is a continuous process of strategic renewal [13]. Strategy can
be seen as the basis for why and what Al capabilities are used by companies [17]. In
other words, strategy influences how and with what solutions an organization invests
in the use of Al [3]. Companies are aware of the benefits of implementing Al but fail
to do so due to a lack of a strategic and systematic approach [20]

The Data category includes different perspectives on the impact of data, as well as the
growing importance of data analytics. Indeed, this category received the most mentions
in the papers. There are both opportunities and threats associated with data. Companies
need to network and share their data to access a wider range of information [24], which
poses risks of misuse [15, 3]. As the use of data increases, so does the need for data
analytics and the associated skills [14, 15, 23]. It has even been suggested that to safe-
guard innovations created in research-driven online platforms and to prevent data leak-
age, innovation activities should take place in closed environments [16].

Management: Innovation management and strategic implementation of Al go hand-in-
hand in organizations [17]. Managers need to have sufficient knowledge of the
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technology, organizational, and environmental requirements to be able to leverage Al
solutions, in addition to these, cyber security and data management bring new needs for
innovation management [3]. When Al is combined with innovation, it changes the tra-
ditional roles in innovation teams. Designers involved in innovation activities need to
have more strategic higher-level thinking to delegate tasks to Al [32].

Technological capabilities and resources are directly related to innovation outcomes
[15,25,21], as also these features play a major role in implementation decisions [21].

The right mindset will enable the development of different digital capabilities, enabling
the exploitation of the latest solutions [13]. An organization needs to develop a mindset
to create the conditions for sustainable development with Al integration [17]

Collaboration, network, and knowledge: These three areas have strong links with each
other, as well as with the other areas outlined. For Al integration to be successful, ex-
ternal, and internal collaboration is needed, from strategy to data [17]. Companies can
learn from their external partners and leverage outsourced resources to improve inno-
vation [19]. Collaboration with external partners can also reduce the hiding of infor-
mation [20]. Networking and collaboration are needed to enable data sharing [24].

Digital maturity. When Al adoption is driven by external pressures, it does not have a
positive impact when a company is in the early stages of digital maturity [36]. The full
potential of Al is only reached at higher stages of maturity when a culture of innovation
and flexible organizations is combined with Al throughout the organization [17].

5 Discussion

As a result of the study, there is not enough research on the capabilities needed by the
innovation network to exploit Al. If innovation per se exists an innovation network
improves its practices by exploiting the potential of Al and combining this with the
claim that innovation is expected to change both the innovating system and the innova-
tors [47]. The capabilities needed to exploit Al can be represented as a combination of
the network's ability to innovate and the changes that Al capabilities bring about. From
another perspective, the objective of an innovation network is to improve competitive-
ness [7,34,37], and to provide resources to its members that are not otherwise available
[27], based on which the capabilities needed by an innovation network can be formu-
lated in general terms as follows: to improve competitiveness, the capabilities needed
by an innovation network focus on providing the necessary resources to its members.
Concerning the two arguments above, there is no research in the literature that focuses
on defining the demands that Al places on innovation capabilities, resource creation, or
the changes that it creates in the functioning of the network. Nor has the literature ex-
amined what kind of capabilities an innovation network needs to do the above.
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To form a conceptual perspective on the capabilities of the innovation network in the
use of Al, the definition of digital transformation is cited from Warner et al. (2019):
"Digital transformation is an ongoing process of strategic renewal that uses advances
in digital technology to build capabilities that update or replace an organization's busi-
ness model, collaborative approach, and culture" [13], Which leads to the question:
what capabilities are needed to implement digital transformation and strategic change
to upgrade or replace an organization's business model, collaborative approach, and
culture? In response to the above question, combining the above definitions of innova-
tion network capabilities in the use of Al, the basic mission of the network, and the
definition of digital transformation presented by Warner et al (2019) to form a general
definition of capabilities: To improve competitiveness, an innovation network must de-
velop its resources and innovation capabilities as required by the changes imposed by
Al to maintain a strategic renewal to enable digital transformation that will evolve the
organization's practices, collaboration and culture. Simply put, an innovation network
needs to develop the skills and resources of the network to use Al and to adapt to the
changes Al will bring to the organization.

Looking at the capabilities needed by the innovation network to exploit Al, can be seen
that while nothing changes, everything is different. The key capability needs of the
network remain the generation and sharing of knowledge, the innovation activities of
entrepreneurs, and the development of an innovation environment. These existing ca-
pabilities need to be aligned with the needs of using artificial intelligence, which places
entirely new demands on the creation of knowledge, skills, and resources compared to
traditional innovation activities. for example, skills in knowledge management and se-
curity need to be developed to develop a secure environment in which participants can
share knowledge. In other words, knowledge sharing, and knowledge management
must be based on trust. Building trust is an important part of the innovation process
[35]. While prior collaboration contributes to building trust [27], to build trust, the net-
work should strive to build a system that treats participants equitably in the use of
shared knowledge [3]. Another example is management, for which the use of Al poses
new challenges, such as knowledge management issues [24, 3], finding skills and talent
[36], and organizational change [4], which requires rethinking the whole organization's
innovation activities [18]. The adoption of Al is a complex process that should not be
limited to individual aspects but should be considered as a whole [18]. These are just a
few examples of how capabilities need to change.

Naturally, the question can be raised as to whether the abilities required to use artificial
intelligence need to be described in more detail. It has been argued that there is no one-
size-fits-all approach to Al-driven innovation management [4]. When considering the
issues related to the themes in Table 6, such as the claim that Al requires collaboration
from strategy to data [17], and the claims that the full potential of AI will only be real-
ized at higher stages of digital maturity and that strategy will determine the basis of
how and why companies use Al. The assumption is made here that innovation networks
do not all follow the same strategy or are at the same level of digital maturity, or that
their data implications are different. It is also assumed that the above is not consistent
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across actors, even within a single innovation network. Based on these assumptions, it
is argued that capabilities in using Al are most clearly represented through general def-
initions, setting them to match the requirements of using Al, and considering the spec-
ificities of the network, since there is no one-size-fits-all solution.

6 Conclusions

This study aims to present the current state of the literature on the capabilities of the
innovation network to use Al and to present the impact of Al on innovation and its
requirements on capabilities. Based on the results of the survey, there are no publica-
tions available that focus on the capabilities needed by innovation networks. The study
suggests that the capabilities required by an innovation network will remain unchanged,
but that the capabilities required by Al will change. The results of the study present
seven themes through which the impact of Al on capabilities can be examined.

This study has several implications for research and management. The research has
shown a clear gap in the definition of innovation network capabilities in the use of Al
The areas of research that could be addressed in the context of the needs of innovation
networks could focus more specifically on how the current state and characteristics of
the network affect the capabilities required to use Al, and how the network can deter-
mine its development needs based on its current state. On the other hand, it would also
be important to investigate whether the capabilities can be defined more precisely, es-
pecially the aspect of knowledge generation and sharing could be the first step that the
network can take to enhance the capabilities of its actors to use Al. Data is a central
theme in Al research and should be one of the subjects of research. How an innovation
network manages data, how to ensure fair treatment in data sharing and exploitation,
and how to prevent abuses in the network in data sharing are questions that could be
addressed in research.

From a managerial perspective, this research provides a starting point for examining
the use, impact, and functioning of Al in the network. Through the themes presented in
Table 7, can be consider the demands of Al on the organization, identify capability
needs, both in terms of network operations and the use of Al. For network actors, the
study presents the key insight that there has been no research-based development of
capabilities, providing a fruitful starting point to look for opportunities to be part of the
first pool and a chance to find a competitive advantage.

This study is not without limitations. Only one database has been searched, considering
only published articles, which limits the sample of data in the study. The study also
does not go into depth on the different roles in the network or the different forms of
networks, nor does it consider the type of Al solution at stake. As a result, the study
only deals with the topic at a general level.
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