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Artificial intelligence is rapidly changing the world, and small startups are leading this | Received
transformation. However, their journey is not easy; many face challenges such as high 21/09/2025
technical costs, lack of expertise, and difficulty accessing appropriate support. This study § Accepted

aims to understand how startups can successfully adopt AI. The research analyzes 25/10/2025
influencing factorssuch as costs, management support, and competitive pressurealong with

a review of prominent global support programs from Singapore and Canada to the UAE RKepword.

and the United States. The findings demonstrate that success does not depend onl} . ar

technology alone, but rather on a potent combination of well-thought-out funding,
practical training, strong partnerships, and informed government support. Finally, the v Startups
study offers a set of practical recommendations tailored specifically to the Algerianlj v° Innovation
context, aiming to help decision-makers and entrepreneurs build an innovation ecosystem

that supports startups' progress in the A1 race.
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Building Innovation Ecosystems in the Digital Age:

1. Introduction

Artificial intelligence (Al) is accelerating the pace of global innovation, providing startups with
unprecedented opportunities for growth and competitiveness. However, the adoption of these
technologies is challenging for many of these companies, especially in developing countries, due
to technical, regulatory, and financial obstacles. This study aims to explore the global factors
influencing Al adoption in startups, combining a theoretical framework (the TOE model and the
theory of diffusion of innovation (DOI)) with a comparative analysis of leading international
support programs. By examining these models, the paper seeks to extract lessons learned and
provide actionable strategic recommendations to enhance the Al innovation environment in the
Algerian context. This study aims to:

1. Analyze the technical, organizational, and environmental factors (based on the TOE model)
that facilitate or hinder Al adoption in startups.

2. Review and evaluate international support frameworks and programs (national, cluster,
private) designed to accelerate the adoption of Al-based innovation among startups.

3. Conduct an analytical comparison between the working mechanisms and outcomes of these
support programs to identify best practices and transferable elements.

4. Formulating concrete practical and policy recommendations for decision-makers in Algeria to
promote and support the adoption of Al in the local startup sector.

Despite the tremendous potential of Al to drive innovation and create added value for startups,
adoption rates of these technologies remain uneven globally and face significant challenges,
particularly in developing economies like Algeria. The central problem of this study stems from
the gap between the theoretical potential of Al and the reality of its weak adoption by startups,
especially in the absence of effective support frameworks adapted to the local context. Therefore,
the study poses the following key question: What are the critical factors that determine the
success of AI adoption by startups, and how can supportive policies and programs, drawn from
leading international models, contribute to bridging this gap and building an effective Al
innovation system in the Algerian context?

2. Research Methodology:

This study relied on a qualitative content analysis methodology of secondary sources to explore
the factors influencing the adoption of artificial intelligence in startups and analyze international
support frameworks. The methodology was implemented in two main phases: first, a systematic
review of the academic literature was conducted, gathering data from a wide range of recently
published sources, including peer-reviewed articles, reports of international organizations (such
as the Organization for Economic Co-operation and Development (OECD), and specialized
books. This review focused on literature relevant to technology adoption theories, such as the
Technology-Organization-Environment (TOE) framework and the Diffusion of Innovation (DOI)
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theory, as well as previous studies on Al applications and innovation in startups. Second, to
achieve the applied and comparative objective, the research relied on a comparative document
analysis. Official reports and publications issued by leading global innovation support programs
were collected and analyzed, such as Innovate UK in the United Kingdom, SCALE Al in Canada,
Hub71 in Abu Dhabi, the NVIDIA Inception program, and the NSF Regional Innovation Engines
initiative in the United States. These documents were examined to understand their operating
mechanisms, funding models, partnerships, and reported outcomes.

The collected data was analyzed using a multiple-case study (MCS) approach, where each
international initiative represented an independent "case" that was studied in depth. A
comparative analysis was then applied to these cases based on pre-defined criteria, such as the
host country, strategic focus, support mechanisms provided, and reported results. This analysis
enabled the identification of similarities and differences between the various models, and the
extraction of lessons and elements applicable to other contexts, forming the basis for developing
recommendations specific to the Algerian context.

3. Theorical Framework:
3.1AI:

Artificial Intelligence (Al) is a fast-growing field that helps machines do tasks that usually need
human intelligence. With Al, computers can see, learn, and make decisions using algorithms and
data (Robert & Brown, 2021). In recent years, it has changed many areas of life. Machine
learning, a part of Al, allows computers to study large amounts of data, find patterns, and
improve their performance without direct programming (Miller, 2019). Thanks to this, we now
have progress in speech and image recognition, natural language processing, and self-driving
systems.

Al is used in many industries. In healthcare, it helps diagnose diseases, discover new drugs, and
create personalized treatments. In finance, it detects fraud and supports smart investments. In
transport, it powers self-driving cars and better traffic management. In daily life, Al is behind
chatbots, recommendation systems, and smart home devices (Riedl, 2019).

Even so, Al comes with some challenges. If not handled properly, it can lead to biased
outcomes, and it also brings up concerns about privacy, the potential loss of jobs, and even the
development of weapons. Because of this, it's important to focus on fairness, openness, and
strong rules to make sure Al grows in a responsible way (Araujo et al., 2020).

3.1 AI Tools :

A 2022 study explains that Al tools are advanced software programs made to help and improve
human abilities in many areas. These tools use complex algorithms, machine learning methods,
and the power to process data, allowing them to examine large volumes of information and

provide useful insights. Al tools can be used in a variety of areas like data analysis, natural
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language processing, computer vision, robotics, and prediction models (Pimenov et al., 2023).
One important type of Al tool is the data analytics platform. These tools help organizations get
useful information from complicated and large datasets, making it easier to make decisions based
on data. They use machine learning to find patterns, connections, and trends, helping businesses
get useful information and improve their operations. Data analytics tools can also find hidden
patterns and unusual data, spot fraud, and predict future results, which helps different industries
work more efficiently and effectively (Haleem et al., 2022).

Natural Language Processing (NLP) represents one of the most important branches of artificial
intelligence. It provides machines with the capacity to process and generate human language in a
meaningful way. Such tools are widely applied in domains like virtual assistants, chatbots, and
translation systems, allowing organizations to automate customer interactions, interpret user
queries, and facilitate communication across different languages.

Similarly, computer vision constitutes another core component of Al, focusing on enabling
systems to extract and analyze information from visual inputs such as images and videos. This
technology is utilized in applications including facial and object recognition, medical image
diagnostics, autonomous vehicles, and surveillance, as well as in emerging fields like augmented
reality (Torfi et al., 2020).

Machine learning-based predictive modeling tools are widely applied in forecasting and
decision-making systems. By examining past data, these tools detect patterns and build models
that can anticipate future events and outcomes. They are used in diverse areas, including sales
forecasting, risk evaluation, demand estimation, and tailored recommendations. Al-powered tools
are transforming industries by enhancing human abilities, automating processes, and fostering
innovation. Their growing adoption promises to boost productivity, improve decision-making,
and open new opportunities across sectors. Still, ethical issues such as ensuring transparency,
protecting privacy, and reducing bias must be carefully managed to guarantee responsible use of
Al technologies (Deep reinforcement learning for power system, 2019).

Reference Advantages Limitation

Al  encourages creativity, verify | Al could miss some nuances, and
) concepts and speed up the process of | conventional methods like controlled test
(Santos & Qin, | development, by enhancing both the | which are still necessary to establish

2019) questions asked and answers provided. | causation.
Venture capital invested in Al | The amount of funding levels isn’t
. technologies has continued to advance | always made public, this lack of
(T eg;ﬁ;j al, and commercialized, which has become | information reduced the VC backed firms

daily part of our lives. included in the analysis.

Trade secrets like Al-generated code, or | However, it is not very effective as others

training data offer good solution and | can wuse similar solutions making

(Barakat et al, | prevent and protect disclosure. protection incomplete. New strategies for
2021) IP data must be explored.
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Al has the ability to contribute to | High- quality training data can be
sustainable development across many | challenging to obtain at low cost, which
(Daraojimba et | sectors, improving efficiency  in | can result in inaccurate conclusions.

al, 2023) agriculture, building management, and
urban sector.

3.3 Innovation and Digital Innovation:

According to the Oslo Manual (OECD, 2018), innovation is defined as a new or significantly
improved product, process, or a combination of the two, which has been introduced to the market
(in the case of products) or implemented within an organization (in the case of processes).
Innovation activities encompass all developmental, financial, and commercial efforts undertaken
by firms to foster such advancements.

Jensen et al. (2007) classify innovation into two distinct types: technological and non-
technological. The first type, rooted in science, technology, and innovation (STI), is built on
formal research and development (R&D), which often requires significant investments in human
capital and technology. (Jensen et al., 2007) This innovation model relies on collaboration with
knowledge-producing institutions that practice the fundamentals of the knowledge economy, such
as universities and research centers, to generate comprehensive and transferable knowledge that
stimulates innovation and, through it, achieves added value (Haus-Reve, et al., 2022). The
second mode, learning by doing, using, and interacting (DUI), emphasizes experiential and
practice based innovation. Here, progress emerges from organizational learning, internal
knowledge-sharing, and interactions with external stakeholders including suppliers, customers,
and competitors rather than formal R&D (Haus-Reve, et al., 2022)

Digital innovation isn’t just about flashy gadgets or cutting edge apps it’s about a deep
transformation in how ideas come to life and reach the world. When businesses weave digital
tools into their innovation process, they often unlock unexpected, even game-changing, ways to
create value. What’s truly exciting is how this shift has sp Digital innovation isn't just about
flashy devices or sophisticated applications; it's about radically changing how ideas are embodied
and communicated. When companies incorporate advanced devices into their innovation plans,
they often open up new and astonishing possibilities, even game-changing ones, for value
creation. What's truly fascinating is how this transformation has fostered collaboration between
companies, and even competitors, in what has become known as collaborative competition based
on continuous market development and the creation of added value based on knowledge
management. These companies collaborate to reshape entire markets and rethink what is possible
(Boudreau, K. J. & Lakhani, K. R, 2013); (Lei et al., 2024)

In our highly interconnected world, the digital economy has become the primary driver of
global growth (Brynjolfsson & Collis, A, 2019); (Ali, M. A et al., 2018). As advanced
technologies, such as artificial intelligence and big data management, mature, they enhance and
facilitate the implementation of key innovation principles, particularly in factories, production
lines, and overall production process management (Sutherland & Jarrahi, 2018). The bottom
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line? Digital transformation is reshaping everything how we socialize, how leaders make
decisions, even how nations prosper. It's not just about working smarter; it's unlocking scientific
discoveries, creating meaningful jobs, and ultimately improving lives (Elder-Vass, D, 2016);
(Gopal et al., 2003)

3.4 Al Adoption in Startups:

To thoroughly examine how startups adopt artificial intelligence technologies, it is necessary to
rely on theoretical frameworks that offer structured perspectives for analysis. In this study, the
Technology—Organization—Environment (TOE) framework is integrated with the Diffusion of
Innovation (DOI) theory, providing a comprehensive foundation for understanding the
determinants of technological adoption in entrepreneurial settings. The following subsections
elaborate on how these frameworks jointly support the exploration of Al adoption within startups.

3.4.1 The technology—organization—environment (TOE) framework:

The Technology-Organization-Environment (TOE) framework is one of the most trusted tools
for figuring out why some businesses quickly adopt new technologies while others hold back.
What makes it so useful is its simple yet powerful structure: it looks at three key areas that
influence adoption the technology itself, the internal dynamics of the organization, and the
outside forces in the business environment (Sun et al., 2024); (Tornatzky & Fleischer, 1990).

At the technological level, it's about how the innovation looks on paper and in practice its cost,
benefits, risks, how well it fits with existing systems, and how hard it is to implement. These
ideas go back to Rogers' classic Diffusion of Innovations theory (Tiwari et al., 2023). The
organizational factors are more inward-facing: does the company have skilled people? Is
management on board? Are there enough resources? Bigger firms, for instance, might have more
flexibility to experiment with new tech (Dwivedi et al., 2012). Then there’s the environment
things the company can’t fully control, like industry competition or government regulations.
These external pressures often push firms to innovate whether they feel ready or not
(Maroufkhani et al., 2023). While the TOE model is valued for being flexible and easy to apply
in many contexts (Su et al., 2023), some critics point out that it might miss some important
nuances (Toufaily et al., 2021). That’s why this study uses TOE not as a rigid formula, but as a
guiding lens a way to organize and connect different ideas into a clear and meaningful analysis.

The TOE framework is especially helpful when exploring why Startups choose to adopt or
avoid artificial intelligence (Al) (Zhu et al., 2006) (Wen & Chen, 2010). On one hand, Al brings
big advantages: it can improve decision-making, boost efficiency, and open new doors for
innovation. But for Startups, the path to adoption isn’t always smooth. Many struggle with
limited budgets, a shortage of skilled staff, and concerns about data privacy and security (Duan
et al., 2019) (Moinuddin et al., 2024) (Coleman et al, 2016) (Arendt, 2008). A number of
studies using the toe model have checked how these factors take place in different fields. For
example, a study showed that the maturity of technology, strong support for management and the

pressure of competitors is essential to promote Al production companies. In the field of health
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care, the search for Stenberg emphasizes the importance of awareness, organization and legal
environment. Because Startups play an important role in many economies, especially in
developing countries, it is necessary to understand what will help or hinder their adoption in Al.
Common obstacles include lack of awareness, financial closing and no trained staff. The toe
frame provides a structured vehicle to discover these challenges and consider the advantages and
disadvantages of applying Al in the context of sturtups businesses. (Mouakket & Aboelmaged,
2023); (Stenberg & Nilsson, 2020); (Bokhari, A, 2020)

3.4.2 Diffusion of innovation theory (DOI):

To truly understand how small and medium businesses decide whether to adopt Al, this study
combines two powerful frameworks. The TOE approach gives us the big picture looking at
technology challenges, company capabilities, and external pressures. Meanwhile, Rogers'
innovation theory adds crucial insights about how new technologies spread, focusing on five key
factors: whether the Al solution is clearly better than current tools (relative advantage), fits
existing workflows (compatibility), isn't too complicated (complexity), allows testing
(trialability), and shows visible results (observability). For resource-limited Startups, these factors
make all the difference they're much more likely to adopt Al that ticks all these boxes (Tiwari et
al., 2023). By blending these frameworks, we can see both the structural barriers Startups face
and how their perceptions of Al influence decisions (Toufaily et al., 2021); (Maroufkhani et al.,
2023); (Chau et al., 2021). This combined approach is especially valuable in developing
countries where adoption patterns tend to be more complex.

3.5 Al implementation in Startups:

For Startups, bringing Al into their operations isn't always straightforward. On the inside, these
firms often grapple with steep implementation costs, a shortage of skilled workers, and the need
for strong leadership to drive innovation and change (Wang et al., 2022). On the outside, they’re
navigating competitive markets where Al can be a real game-changer but only if it's easy to use,
affordable, and backed by supportive policies. More and more researchers are pointing out how
digital tools like Al have helped Startups stay productive and adapt during tough times, especially
during disruptions like the COVID-19 pandemic (Papadopoulos et al., 2020). One key question
remains: how do these technologies actually reshape day-to-day business operations? According
to the Digital Economy and Society Index, digital transformation improves Startups’ agility in
tackling business challenges (Skare et al., 2023). Studies like that of Hansen and Begh (2021)
recommend a gradual, machine-specific approach to Al implementation in manufacturing to
reduce costs (Hansen & Begh, 2021). They emphasize the importance of predictive analytics,
along with other types like descriptive, diagnostic, and prescriptive analytics. Yet, much of the
existing research still overlooks the specific realities of the manufacturing sector. For example,
Barata et al. (2023) examine how Startups use Al to support e-commerce and agile project
management, pointing to tools like cognitive mapping and decision evaluation methods. (Barata
et al., 2024)
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While it’s clear that Al can help small and medium-sized businesses make smarter strategic
decisions (Kim & Seo, 2023), we still don’t fully understand how these companies actually bring
Al into their daily routines. As Mikalef and his team (2021) point out, adopting Al isn’t just
about getting the tech it’s also about having the right people, the right skills, and being ready as
an organization to make it work (Mikalef & Gupta, 2021). That’s no small feat for Startups,
which often operate with limited budgets and a shortage of tech talent.

By applying this integrated approach, this study aims to examine the factors influencing Al
adoption by Manufacturing Startups.

Fig 1: Al Startup’s Adoption
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Technical factors :
1. Implementation Cost and AI adoption by Startups:

Implementation cost is one of the most critical barriers to Al adoption among Startups. Due to
their limited financial capacity, Startups often prioritize cost when deciding whether to embrace
new technologies (Stenberg & Nilsson, 2020). The expenses associated with Al adoption extend
beyond just acquiring software they also include infrastructure, staff training, and ongoing
maintenance (Stenberg & Nilsson, 2020);(Burgess, A, 2017). Several studies have shown that
high implementation costs can significantly hinder the adoption of advanced technologies. For
instance, Djatikusumo (Djatikusumo, 2014) noted that many Startups lack proper organizational
management, leading to inefficient IT systems and limited access to funding. This financial
constraint restricts their ability to invest in costly digital solutions (Ganguly, 2024). Furthermore,
Al implementation requires long-term financial commitment, which can be particularly
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challenging in developing countries where capital is scarce and financial markets are
underdeveloped (Khan, A. N et al., 2024). Chatterjee and Kar (Chatterjee et al., 2021)
emphasized that cost-effectiveness remains a decisive factor in technology adoption, with many
Startups reluctant to adopt Al due to the high upfront costs. In some contexts, Startups explicitly
cite financial constraints as the main reason for hesitating to implement Al technologies (Nazir,
M. A. & Khan, M. R, 2024), (Rafique & Mujawinkindi, 2023)

2. Relative advantage and Al adoption:

Relative advantage, as defined by Rogers (Rogers & Singhal, 2003), refers to how much better
a new technology is perceived compared to the one it replaces. The more benefits it offers such as
better performance, lower costs, or greater efficiency the more likely it is to be adopted (Turner
& Rogers, 2007), (Tsai et al., 2018). For Startups, Al brings clear advantages like reducing
operational costs, improving decision-making, and offering strong forecasting tools (Al-Surmi et
al., 2022). These benefits are especially valuable in competitive markets, where efficiency and
adaptability are essential (Ogbuokiri et al., 2015), (Merugula, S.et al, 2021). Research has
consistently shown that the perceived benefits of a new technology strongly influence its
adoption (Ramdani & Kawalek, 2007),(Grandon & Pearson, 2004). Al’s ability to automate
tasks and provide smart insights makes it particularly appealing for performance improvement.
This is even more critical for Startups in developing countries, where limited resources make
cost-saving innovations like Al especially attractive (Thong, 2001),(Alsheibani et al., 2020),
(Cidral et al., 2018),(Soomro et al, 2024).

3. Complexity and Al adoption :

Complexity is a major barrier to Al adoption in Startups (Rogers Everett, M, 1995). When a
technology is seen as difficult to understand or integrate, firms especially those with limited
resources tend to avoid it (Jahanmir & Cavadas, 2018), (Waarts et al., 2002). Studies confirm
that perceived difficulty lowers adoption rates (Zailani, S et al., 2015), (Peltier et al., 2012). In
contrast, simplicity and compatibility with existing systems support faster and smoother
adoption (Premkumar & Roberts, 1999),(Berman et al., 2012),(Bandi et al., 2015). AI’s
technical nature, the need for skilled staff, and system integration challenges all add to its
complexity, making it harder for Startups to adopt it effectively (Russo, 2024), (Oyekunle et al.,
2024), (Trianni, A. et al., 2013).

e Organizational factors:
1. Top Management and Al adoption:

Top management support is essential for effective Al adoption, especially in Startups. When
leaders are actively involved, they help secure resources, align Al with strategic goals, and create
a culture open to innovation (Effendi et al., 2020), (Enholm et al., 2022). This leadership
becomes even more critical in smaller firms that face limited budgets and technical challenges.

383 OO®S®

Attribution - Pas d'Utilisation

Commerciale - Pas de Modification 4.0
International (CC BY-NC-ND 4.0)




Building Innovation Ecosystems in the Digital Age:

Studies consistently show that such involvement enhances readiness and motivates employees,
making it a key factor in successfully integrating Al (Fan et al, 2021),(Mikalef et al, 2022).

2. Availability of Financial Resource and Al adoption:

Resource availability plays a key role in Al adoption. As defined by Maduku et al. (Maduku et
al., 2016), it refers to having enough financial means to support new technologies. Al requires
major investments not just to set up, but also for training, maintenance, and upgrades (Dwivedi et
al, 2021). Startups often face financial constraints (Bughin et al., 2017). Many startups rely
heavily on personal funds, which limits their ability to invest in AI (Hasan & Habib, 2017).
Unlike larger firms, Startups usually struggle to secure the capital needed for technological
adoption (Tob-Ogu et al., 2018), (Harness et al., 2018). Studies show that access to financial
resources strongly influences whether Startups adopt Al (Ramadan & Eleyan, 2021). Without
adequate funding, firms may delay or avoid such investments altogether (Baabdullah et al,
2021). Research also confirms that companies with stronger financial capacity are more likely to
invest in infrastructure, staff training, and technical support elements essential for successful Al
integration. (Nguyen et al, 2022), (Kinkel et al, 2022)

3. Employee capability and Al adoption:

Employee capability meaning the skills and knowledge that workers bring is a key factor in
adopting Al technologies. Skilled employees help companies handle the complexity of Al and
ensure smooth integration into daily operations (Ghobakhloo et al, 2011). According to Maduku
et al. (Maduku et al., 2016), having qualified staff is essential for any organization trying to
implement new technologies. Employees with strong technical skills are better able to manage Al
systems and adapt to changes. However, Startups often struggle with this. They typically don’t
have as many skilled workers as large firms, which puts them at a disadvantage in adopting new
technologies (Harness et al, 2018). Studies confirm that companies with well-trained staff are
more likely to succeed with Al adoption (Tajpour et al, 2022). Investing in employee training
helps businesses adapt faster, improve performance, and make better use of Al tools.

o Environmental factors:
1. Competitor pressure and Al adoption:

Competitor pressure, defined as the influence of rivals within the same industry (Sun et al.,
2020), plays a vital role in motivating organizations to adopt Al technologies. When firms see
their competitors gaining advantages through innovation, they feel compelled to adopt similar
tools to remain competitive (Obal, M, 2017), (Jia et al, 2017). This pressure pushes companies
to improve efficiency, decision-making, and overall performance using Al (Lippert &
Govindarajulu, 2006a). Research shows that firms that ignore such trends risk falling behind,
while those that embrace Al can strengthen their market position (Bolton, 1993), (Limayem &
Cheung, 2007). The link between competitive pressure and technology adoption is well
established across sectors (Jia et al., 2017),(Lippert & Govindarajulu, 2006b). Organizations
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often act when they see competitors benefiting from new technologies, turning innovation into a
strategic necessity. For Startups, this pressure is even more intense. Competing against larger
firms forces them to adopt new technologies like Al to survive, stay relevant, and capture market
opportunities (S. d. et al., 2020), (Sin et al, 2016)

2. Customer pressure and Al adoption:

Customer pressure refers to the influence of consumer demands and expectations on a business’s
decision to adopt new technologies like artificial intelligence (AI). In a competitive market,
meeting customer needs has become essential for maintaining satisfaction and loyalty (Dhull &
Narwal, 2016);(Marikyan et al., 2023). Research shows that customer encouragement, trust,
and dedication can push businesses to innovate and embrace new tools (Abed et al., 2016). As
consumers become more informed and expect advanced services, organizations are increasingly
motivated to use technologies such as Al to improve products, personalize services, and deliver
better experiences (Sharma et al., 2020), (Savastano et al., 2019).

3. Vendor support and AI adoption :

Vendor support plays a vital role in helping organizations, especially Startups, adopt new
technologies like artificial intelligence (AI). This support includes training, guidance during
setup, technical help, and regular updates (Chatzoglou, P. et al., 2016). Studies show that strong
vendor support can reduce the risks of implementation and increase an organization’s readiness to
adopt Al (Weigelt, C, 2009). When vendors assist throughout the entire process from planning to
post-deployment businesses are more likely to adopt and integrate Al successfully (Pillai, R. et
al., 2023). For Startups, which often struggle with limited resources and technical skills, vendor
support is especially important. It helps make the adoption process smoother and more
manageable (Hadi Putra & Santoso, 2020); (Kurnia, S & Huang, G. A, 2019). By offering the
right training and ongoing help, vendors give Startups the confidence and tools they need to use
Al effectively, improve performance, and stay competitive.

4. Al and substaminale performance :

Recent research underscores the significant impact of artificial intelligence on startups’
economic, social, and environmental performance. For instance (Soomro et al., 2025).
demonstrate that Al adoption improves resource efficiency, lowers operational costs, and
enhances financial outcomes, particularly within emerging markets such as Pakistan, where
technological integration strengthens processes and supports both profitability and growth. From
a social perspective, Al contributes to workplace safety, predictive maintenance, and tailored
customer experiences, which in turn promote employee satisfaction and strengthen customer
relationships (Lu, X et al., 2022). Likewise, in terms of environmental outcomes, Al has been
shown to facilitate waste reduction, resource optimization, and sustainable practices, highlighting
its value in advancing environmentally responsible operations (Yan, X. et al., 2019).

385 OO

Attribution - Pas d'Utilisation

Commerciale - Pas de Modification 4.0
International (CC BY-NC-ND 4.0)




Building Innovation Ecosystems in the Digital Age:

Beyond organizational benefits, the role of government and supporting institutions remains
critical. Effective implementation of Al in startups requires not only regulatory frameworks that
encourage digital transformation but also financial incentives, technical assistance, and robust
data infrastructure. Previous studies emphasize that supportive policies and institutional
involvement significantly accelerate small businesses’ adoption of Al and strengthen their
capacity for sustainable growth (Chen, Y. & Lin, Z, 2021),(Bai, C. et al., 2021).

4. Practical Framework:

In this part of the study, we will discuss how artificial intelligence technologies can be used to
support innovation and startup development. We have organized them by type: national policies,
accelerator and cluster programs, and tech company initiatives.

4.1 National Policies :

Recent reports from the Organization for Economic Co-operation and Development (OECD)
highlight the increasing need for integrated strategies to support startups in the era of artificial
intelligence. In its 2025 report titled "Emerging Gaps in Al Transition," the OECD introduced a
practical framework rooted in place-based innovation strategies. This approach aims to strengthen
the ability of Startups to adopt Al technologies by creating supportive local environments
(Kergroach & Heéritier, 2025). Additionally, in its 2025 publication "Al Adoption in Business,"
the OECD provided a comparison of Al adoption practices across G7 nations and Brazil. The
report identified key factors that contribute to successful Al implementation, including strong
digital governance, specific funding programs, and the role of incubators in promoting knowledge
sharing (OECD et al., 2025). This analysis is complemented by the Science, Technology, and
Innovation Perspective (2023), which provides a global context for innovation ecosystems,
highlighting deep tech funding and its impact on startup dynamics. The OECD thus highlights a
comprehensive vision that integrates national policies, spatial mechanisms, and innovative
financing as a key approach to accelerating the integration of Al into emerging economic
systems.(OECD, 2023)

International experience shows that the most successful Al strategies are those that combine a
clear long-term vision with enabling tools for startups. In Singapore, the National Al Strategy 2.0
(2024) outlines fifteen action lines over three to five years, focusing on good governance, digital
infrastructure development, and skills enhancement, providing startups with an integrated growth
environment (Commerce International, 2024). This approach is reinforced by the Economic
Development Authority's (2025) brief on the increasing dynamism of Al companies, as well as
sector-specific examples such as a study by the RSIS Institute at NTU University, which
highlighted how the interaction between the state, the private sector, and universities contributes
to advancing Al applications in advanced fields such as space technology (EDB, 2025);(Karryl
Kim Sagun Trajano et al., 2024). In the European Union, the Court of Auditors' report (2024)
showed that the effectiveness of Al programs is linked to their ability to transform funded
research into scalable innovations for startups.(European Court of Auditors., 2024) In this
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context, the European Innovation Council's (EIC) 2024 Action Program plays a crucial role by
providing early-stage funding mechanisms and supporting the transition to market, particularly in
the field of deep technologies (EIC, 2023). The Innovation Policy Memorandum (2025) also
emphasized the importance of facilitating startups' access to high-performance computing (HPC)
capabilities, as a prerequisite for accelerating experimentation and commercial innovation in the
field of artificial intelligence.(EUROPEAN Commision, 2025)

4.2 Accelerator and Cluster Programs:

In this regard, practical experiences in the United Kingdom, Canada, and the United Arab
Emirates stand out as pioneering examples of how Al can be leveraged as an innovation engine
through dedicated accelerators and clusters. In the United Kingdom, the Innovate UK BridgeAl
program was launched as a national platform aimed at connecting traditional sectors with Al
experts through competitive grants and innovation competitions. The 2024 Impact Report
demonstrated that this approach helped small and medium-sized enterprises (SMEs) integrate
smart solutions that reduced operating costs and accelerated experimentation (BridgeAl impact
report 2024. Innovate UK , 2024); (Digital Catapult, 2024). In Canada, the SCALE AI cluster
played a pivotal role in transforming research into market applications, particularly in the field of
supply chains, through specialized accelerator programs and industry-academic partnerships
documented in multiple case reports (Innovations Canada, 2024); (Scale Al., 2024). In the
Middle East, the Dubai Future Accelerators program, in partnership with the Dubai Center for
Artificial Intelligence (DCAI), embodied an innovative government model, allowing startups to
test their solutions across government challenge platforms. This was reflected in the 2025 report
on 15 use cases that highlighted the depth of public-private partnerships (Barros, A, 2025). In the
same vein, Abu Dhabi's Hub71 ecosystem offered a pioneering experience in international
incubation and funding, registering more than 371 supported startups in 2024 alone. Reports
confirm a high selectivity in accepting companies, reflecting a strategic focus on Al and deep
technologies (Hub71, 2024). Together, these models demonstrate how national programs,
clusters, and government initiatives can provide a stimulating environment for startups to
embrace Al and transform it into scalable economic value.

4.3 Initiatives by Major Tech Companies Targeting Startups:

The NVIDIA Inception program is one of the world's leading initiatives supporting startups
related to artificial intelligence and advanced technologies. It currently includes more than 20,000
startups that benefit from access to technical expertise, advanced resources, and opportunities to
enter global markets (NVIDIA, 2024b). The program provides an open platform for members to
showcase their applied success stories, creating a global community for mutual learning and
innovation (NVIDIA, 2024a). A notable example is its partnership with OurCrowd, which aims
to accelerate startups' integration into markets by providing investment channels and strategic
collaborations. This reflects the program's role as a true bridge between technology and venture
capital (NVIDIA & OurCrowd, 2023). Thus, it can be said that NVIDIA Inception represents a
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global model for digital incubation ecosystems that go beyond technical support to building
cross-border networks and partnerships.

4.4 United States — Enabling structures to accelerate innovation:

The National Science Foundation (NSF) in the United States launched the Regional Innovation
Engines (RIEs) initiative as part of its Translational Innovation Roadmap (TIP), with the aim of
building strong regional ecosystems capable of integrating Al into various value chains and
economic activities. This initiative focuses on providing long-term strategic funding to support
startups, enhancing local digital skills capabilities, and linking scientific research to the economic
and social needs of regions (NSF, 2023a). Rather than funding isolated research projects, it seeks
to create integrated regional innovation ecosystems that enhance American technological
leadership and support sustainable growth through partnerships between universities, the private
sector, and government agencies (NSF, 2023b). This initiative can be considered an advanced
model for how national policies can be employed to drive Al-based translational innovation,
reflecting a shift from traditional support for scientific research to building competitive regional
environments with direct economic impact.

4.5 Comparative Overview:

Table 1 : A comparative Overview

Institution / Program C;Z;.ZZ 4 Main Focus Mechanisms & Support Outcomes / Impact
Access to advanced
. +
GPU/AI technologies, 20’009 startups
Supporting Al- mentoring by experts suppo'rted, accelerated
NVIDIA — Inception Global (HQ: . . L adoption of Al across
driven startups || networking opportunities, . .
Program USA) industries; stronger
across sectors member showcase
. market access for
platform, partnerships emereing ventures
(e.g., with OurCrowd) ging
Long-term funding, Strengthened regional
Regional translational research economies; enhanced
NSF — Regional Innovation USA innovation support, skill development,| competitiveness of Al
Engines (TIP Roadmap) ecosystems linking universities with startups; creation of
integrating Al private sector and local sustainable innovation
governments hubs
Competitive grants, Boosted Al
Innovate UK — Smart United Stlm'ula‘gng Al col}aboratlve R&D cqmmermahzaﬂon;
Grants & AI Mission Kingdom adoption in SMEs projects, knowledge increased global
and startups transfer partnerships, competitiveness of UK
regulatory support tech startups
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Institution / Program C;Z;Zﬁ / Main Focus Mechanisms & Support QOutcomes / Impact
Co-investment model, Strengthened Canada’s
Al-powered . . o
supply chain and industry-academia position in Al supply
SCALE AI — Supercluster Canada indust collaboration, Al adoption chains; improved
o in logistics and efficiency and resilience
transformation . . .
manufacturing of industrial ecosystems
Al and emerging Governmeni-backed Posn}oned Dubai as
. . tech solutions for . . regional Al hub;
Dubai — Dubai Future UAE accelerator, pilot projects
) government & . . ) accelerated Al-based
Accelerators (Dubai) . with public entities, co- . .
business . . public services and smart
creation with startups o
challenges city initiatives
Financial incentives, Attraction of elobal Al
Global startup global network access, &
. UAE (Abu . . startups; stronger MENA
Abu Dhabi — Hub71 . ecosystem with venture capital .
Dhabi) . : . entrepreneurial
Al as priority connections, partnerships ecosvstem
with big tech firms Y

Source: Elaborated by the authors

4.6 Comparaison Results:

Many different programs exist to help Al startups grow faster, but they each take a unique

approach. Some, like NVIDIA's program, operate globally by giving startups access to cutting-
edge technology. Others focus on strengthening their local economy by integrating Al into nearby
industries. National programs often work by co-investing money into research with private
companies. Meanwhile, government-led initiatives in places like Dubai aim to turn their cities
into world-class hubs for AI businesses. Ultimately, the most successful strategies combine
several key ingredients: technology, funding, training, and strong partnerships to help startups
compete and ensure Al benefits everyone.

4.7 Proposed Recommendations for the Algerian Context:

Through the above comparisons and analyses, our study aimed to extract transferable elements
and identify "best practices" that could be adapted to a strategic situation in Algeria or to
academic/governmental institutions. We also linked all of the above to the Algerian context in
our country through several proposed recommendations.

These recommendations are:

1. Use local readiness assessment tools before launching programmes, and design support
packages graded according to maturity level.
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2. The importance of combining skills, central computing, and private sector partnerships
applicable through government-university partnerships in Algeria.

3. Designing phased funding mechanisms and linking research to a clear market helps local
startups transition to commercial testing.

4. Organizing similar “sectoral challenges” in Algeria to raise the level of Al adoption within
specific sectors (agriculture, energy, health).

5. Adopting a cluster model that links universities, local governments, and private companies in
the states or provinces of Algeria.

6. Providing regulatory and business environmental facilities (legal, administrative) to encourage
start-up companies to enter local government markets.

7. Partnering with a global technology provider can alleviate the barrier to accessing technology
resources in Algeria (computing, tools).

8. Establish regional hubs (such as the Oran or Constantine hubs) to attract investments and build
local innovation ecosystems.

5. Conclusion:

This study highlights the diversity of international AI innovation programs, from national
platforms such as Innovate UK BridgeAl and Canada’s SCALE Al cluster to regional
accelerators like Hub71 in Abu Dhabi and global initiatives such as NVIDIA Inception. Despite
differences in scope, governance, and scale, these programs converge on a common purpose:
fostering startup growth through funding, technological access, skills development, and strategic
partnerships. By examining these cases comparatively, the study underscores the importance of
cross-sectoral collaboration and ecosystem-oriented policies in ensuring that Al-driven
entrepreneurship can translate research into tangible market applications and contribute to
sustainable economic development.
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