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ABSTRACT

The study examines the integration of artificial intelligence (Al) and its regulatory frameworks in the
context of Central Asian countries in Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and
Uzbekistan as these countries drive their economic and technological development. The main
objectives of this study will be to analyze and compare normative acts, strategies of the inherent
states and policy documents, to reveal how effective regulation and Al governance can facilitate the
regional development, how governance systems of regulation can enable the Al to develop rapidly,
and how regional zones of innovation will promote the economic growth and development of the
infrastructure of countries of the region as well as the competitiveness of the technology. Another
objective is to show that the sectors of innovations will promote Al startups, foster their development,
and strengthen international connections to build innovation ecosystems. Drawing on China’s
expertise in Al governance system reveals opportunities where collaboration with the other parties
could enliven the digital economy of the Central Asia region, create jobs and new opportunities in
the health care and education sectors. This study illustrates how important adaptive regulatory
frameworks are to facilitate Al and support economic development. It encourages the rapid adoption
of targeted normative act for the Al systems and investment in Al education and training to address
the lack of expertise so that the technological benefits are widely available. By analyzing the interplay
between regulation, innovation zones, and international partnerships, this study provides valuable
observations and policy recommendations to support decision-making on effective practices of
regulatory strategies for the field of Al system to sustainable economic and technological growth.
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1. INTRODUCTION

The exploration of artificial intelligence (AI) commenced in the mid-20th century. In the 30's of the
20th Century, Alan Turing predicted that it would not be long before machines would be capable of
carrying out certain tasks. In 1950, he presented the "Turing Test." This test defined Al in terms of
the ability of a machine to deceive a person into thinking that he was conversing with another human
being. In 1956, it was John McCarthy who coined the phrase "artificial intelligence," which served
as a stimulus for further research in the field [1]. Later he stated that a more appropriate term for the
field would be "computational rationality" rather than "artificial intelligence" [2]. Al has been
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subjected to ups and downs over the last decades due to the gap between expectations and reality.
However, events like the victory of Deep Blue over the world chess champion in 1997 [3], and the
superior performance of NLP models by M.S.W, which performed better than humans in text
comprehension tests, show significant progress [4]. Since 2015, advancements in deep learning led
by Yoshua Bengio, Yann LeCun, and Geoffrey Hinton have brought about a new "golden era" for Al
This development has propelled the advancement of anything from speech recognition to self-driving
vehicles. In the last few years, the extraordinary growth and rapid advancement of artificial
intelligence (Al) have changed the information technology (IT) space forever, providing vast new
possibilities for innovation and efficiency [5]. Al is already widely used in a range of areas, including
industrial manufacturing, network security, healthcare, transportation, robotics, energy and public
services, due to extensive potential to dramatically enhance progress in society and human welfare.
This widespread adoption of Al has greatly advanced social development delivering better health,
better transport systems and better public services. However, the deep incorporation of Al's
incorporation into IT systems has also raised major social, ethical and legal problems which must be
tackled urgently through mitigation strategies [6]. Law and technology can be seen as two sides of
the same coin, but law has set rules for the conduct of our lives for many years, while technologists
has now set code as the means of governing the digital world. Hence it is Important to reflect upon
the laws for the digital space and combine the two areas together which makes it very meaningful and
important in the age of Al to make sure that citizens are protected, and businesses have opportunity
to innovate [7]. Moreover, artificial intelligence is the key technology and important driver of
economic performance in many areas of life, and in Central Asian countries it plays a very important
role in the development of digital economy of these countries. In this context of growing digital
transformations taking place in the region, particularly in the developing countries, the
implementation of Al is very considerable importance to society for the attainment of sustainable
economic development and improvement of competitiveness in different areas of life. Additionally,
artificial intelligence is viewed as one of the major and transformative forces of the 21st century and
this explains its incorporation into the national strategic objectives in the majority of countries of the
world.
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Figure 1. Government Al Readiness Index

Source: Sulamaan Rahim, ‘Government Al Readiness Index’ [2024] Oxford Insights [8]
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As per Figure 1, the data indicates that there are significant differences Al readiness levels across the
countries from Central Asia. In 2023 Kazakhstan held the first position in the region [9] but in the
year 2024 Uzbekistan has emerged as the regional front-runner, Showing the greatest progress in Al
strategic planning and implementation, while Kazakhstan continues to show rapid development in
this field. Despite the great advantages Al has brought and still continues to bring to human lives and
economies, the current legal systems in most of the Central Asia countries encounter a greater number
of legal challenges compared to those in other regions. It is undeniable that the advancement of Al is
significantly transforming human production and lifestyles, creating new opportunities for economic
and social development, and new legal problems as well. These Security issues are a major concern
for governments [10]. The Growth of Al has to do with large volumes of data. During the processes
of data collection, application and analysis, there are risks of data security such as data leakages,
personal privacy, etc. [11]. If the question of data security does not receive sufficient attention, then
the growth of Al will be endangered. The above-mentioned questions relating to the application of
the artificial intelligence technologies produce certain important questions.

(1) What are the existing legal compliances in Central Asia to regulate Al technologies and secure
application or implementation?

(2) What initiatives are being taken for the application of Al and the development of the
corresponding legal regimes in Central Asia?

(3) What are the existing legal regimes and what are the prominent legal and regulatory problems
inhibiting the application and further growth of Al, and how are these difficulties being properly
addressed?

The study presents a comprehensive evaluation of the effect of Al technologies on five of the
developing countries in Central Asia, namely Turkmenistan, Uzbekistan, Kazakhstan, Tajikistan and
Kyrgyzstan, which offers an overall evaluation of the difficulties and opportunities presented by such
technologies. The research provides an in-depth examination of artificial intelligence (Al)
technologies' impact on five developing nations in Central Asia: Turkmenistan, Uzbekistan,
Kazakhstan, Tajikistan, and Kyrgyzstan- examining both the opportunities and challenges to the
region. The examination begins by determining if the nations have implemented the reasonable legal
frameworks to regulate Al use for the governance of specific actions, the identification of industries
targeted by the Al framework, and the exploration of existing projects supporting industries where
Al usage is regulated. The research also examines existing issues and risks related to issues raised
around Al use, with prompt effective actions required to keep pace with technological advancement.

2. RESEARCH METHODOLOGY

This study provides a thorough examination of the legislative frameworks that govern the use of
artificial intelligence (Al) and the implications for various dimensions of social and economic life
through use of legal research methodology supported by an economic analysis of law framework. It
specifically focuses on priority industries in diverse Central Asian countries, including industrial
production, network security, healthcare, transport, robotics, energy, and public administration. This
study selects five Central Asian countries-Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and
Uzbekistan-as they are the universally recognized core sovereign states of the Central Asian region
in academic and geopolitical discourse.

Building off the legal instruments that public administrative organizations have implemented,
regulated, and developed, the article includes relevant platforms in which Al technology is presently
being implemented or is being considered for use in the near future. Various critical, analytical, and
comparative approaches are employed to analyze the existing systems of legal and regulatory
relations that are formative for existing and future uses of Al technology, resulting in an objective
evaluation of the developing state of Al regulations and their uses in Central Asian countries and the
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possibilities and future directions for Al regulation. This case-based methodology allows for a
detailed analysis of how legislative frameworks are developing and adapting to the rapid
advancements of Al technologies, as well as the challenges presented when utilizing these tools in
social and economic sectors. Given the unique political, economic and social contexts of the Central
Asian countries, it will be incumbent on leaders in these nations to develop coherent and deliberate
strategies for the development and application of Al technology. The study is based on a critical
analysis and evaluation of primary and secondary data. Primary data comprises national legislative
Acts or other official state documents that govern the sphere of development and application of
artificial intelligence.

This part will contain laws, regulations and strategic development policies that deal directly with
processes involving Al applications in various forms in different fields. Kazakhstan has enacted
various legislations and amendments relevant to the digital economy to foster the information
technology sector. The country has established laws on copyright and related rights, personal data
and its protection, artificial intelligence in business, and consumer rights protection, alongside many
legislative amendments and additions to the domain of digital technologies. There are several
legislative Acts regulating artificial intelligence in the Republic of Kazakhstan. In Kyrgyzstan, the
“Digital Kyrgyzstan 2019-2023" concept supports the development of an open digital society. The
“Digital Kyrgyzstan 2024—2028” concept further supports economic development and the use of Al
for sustainable growth. The establishment of the National Council for the development of artificial
intelligence in the country plays a vital role in shaping legal, ethical and technical standards in the
field of artificial intelligence. The initiative to create a regional Al hub aimed at developing joint
regulatory standards is a valuable step forward.

The Republic of Tajikistan has developed a strategy for the development of artificial intelligence,
focused on improving legal, regulatory and ethical standards for the use of artificial intelligence
across different fields of life; protecting personal identity information, developing an environment
for effective scientific research and innovations in artificial intelligence and driving digital
transformation of society and technology.

The Ministry of Development of the Digital Economy, the Ministry of Education and Science, and
the Academy of Sciences of Turkmenistan propose to determine the format, organization and
regulatory framework for the application of artificial intelligence (AI) technologies in the period
2019-2025. This aligns with the Resolution of the President of Turkmenistan "On the Concept of
Development of the Digital Economy of Turkmenistan for 2019-2025", which mandates the creation
of a legislative framework for the development and implementation of artificial intelligence
technologies by bringing them into line with international standards and requirements for Al system
security. The resolution specifies that this requires maximizing efforts to promote the widespread use
of digital technologies to ensure sustainable economic growth, particularly in key economic sectors
such as energy and education. The Republic of Uzbekistan has an undeniably robust legal and
strategic foundation for the use of artificial intelligence (AI) technologies through the approval of the
Strategy for the Development of Uzbekistan in the sphere of Digital Economy - "Digital Uzbekistan-
2030" by the Cabinet of Ministers of the Republic of Uzbekistan, and with the approval of the
President of the Republic of Uzbekistan on the introduction of a special regime for the use of artificial
intelligence (Al) technologies.

Background information includes as secondary sources academic research, monographs and articles
published by Chinese and international experts on artificial intelligence technologies and their
applications. This enables an analysis of global and regional trends, as well as the extent to which
Central Asian states have incorporated best international practices into their Al regulatory
frameworks. Thus, this work offers a deep, comprehensive understanding of the current state of
legislation to regulate Al technologies in Central Asia, and the future prospects for Al development
in these countries.
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3. LITERATURE REVIEW

The rapid development of artificial intelligence (AI) will undoubtedly leave its impression on the
economic and technological course of Central Asian states. Amidst the global digitalization and
competition in technology, Al has developed as a fundamental driver of modernization and economic
resilience-which is particularly important for a region wanting to find its competitive specialty in the
global technical structure. It is no surprise that scholars have increasingly highlighted the importance
of moral and legal boundaries of Al, especially concerning sensitive sectors: public health, energy,
communications, and public administration [12]. To illustrate, the interaction of IT experts with legal
professionals can be analyzed: while IT experts prepare algorithms for effect and effectiveness, legal
professionals will be focused primarily on ensuring these Al tools conform to recognized laws, which
intends to decrease tensions between innovative technological practices (like Al) and acceptance or
ethics of legal policies [13].

In the past 10 years, Al has embedded itself in the everyday life and human system, first through
consumer-based technologies: smart cleaning devices, smart home appliances, and chatbots. Its
evolution to more complicated areas, internet-connected robots and autonomous vehicles, is an
identifiable form of becoming entrenched in essential components of modern systems [14].
Generative Al has advanced this evolution, enabling the production of original forms of art, music,
film, and speech, changing paradigms with respect to how digital content is generated and consumed
[15]. Progress leads to many complicated questions about who owns the content, ethics of use,
authenticity, proper use, and intellectual property rights that can be complicated to answer.

As Al becomes integrated into healthcare, finance, education, and manufacturing, there is a pressing
need for legal frameworks that address new, unique legal, social, and economic issues that require
careful scrutiny and an increased level of regulation [16]. The growth of Al requires careful
management of innovation boundaries, while collaborating to protect the human rights of individuals.
Greenhouse notes that the success of Al implementation is linked to the presence of purposeful
governance-a necessity to manage risk and issues such as bias, discrimination, algorithmic opacity,
privacy violations, and social inequality [17]. This is particularly pertinent in Central Asia, where
digitalization is occurring rapidly amidst regulatory gaps that may unknowingly lead to negative
consequences. These issues became even more apparent in the post-pandemic world, where Al
became a central focus of economic recovery strategies, and the prevalence of Al became evident
[18]. The demand for AT after the COVID-19 pandemic-to increase productivity, improve forecasting,
and influence economic changes-has accelerated the digitalization of modern production. For
economies in Central Asia, this is a major opportunity to modernize industries and become parts of a
global information-driven economy. The emergence of national strategies identifies this as a priority
with regional economies reflecting this effort to develop national strategies to become regional digital
economies supported by e-governance efforts, public digital services, and the development of
democratic political models [19].

Still, many structural barriers exist at multiple levels. The digital divide between artificial intelligence
users and non-users is one important dividing line, generating economic and distributional gaps.
These gaps exist for a multitude of reasons: underdeveloped governance and regulatory frameworks
(especially data protection), inadequate financial and technical infrastructure, high costs for internet
access and connectivity, the shortage of skilled digital economists, and a lack of public trust in digital
technologies, to name a few [20]. Notably, while existing literature addresses global Al regulation
and Central Asian digital transformation separately, there is a lack of comparative analysis on Al-
specific legislative frameworks across the five Central Asian states-this study fills this gap.
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3.1. Promotion of Al Regulation: Legislative and Regulatory Foundations in Central
Asia

Addressing the regulatory and ethical issues identified in the literature, such as insufficient data
protection governance, the countries of Central Asia are responding by evolving their legal regimes.
They aim to increase innovation, and to do this they will strengthen IT infrastructure and progress
digital transformation within a range of economic and social sectors that focus on big data, Al, and
intelligent systems. Kazakhstan is at the front of the Central Asian territory in Al and digital
communication infrastructure development. Noteworthy efforts include Kazakhstan's plans to
develop a supercomputer by 2025 to help process data for more than ninety infrastructure projects
and applications within the Ministry of Digital Development, and the integration of the Ministry of
Digital Development, Innovations and Aerospace Industry 2024-2029 [21]. This larger vision
positions Kazakhstan as a regional leader for digital transformation, and it combines super computer
data center capabilities with Al innovations related to weather, health care, public safety and industry
[22]. In early 2025, the government introduced a draft law "On Artificial Intelligence" in the National
Assembly to create the first Al-specific law [23]. This draft law builds on legislative structures that
are discussed in Figure 2, including the Law on Informatics, the Law on Personal Data, the Law on
Copyright and Related Rights, amendments to consumer protection law, and digital technology laws.
By aligning with these legal structures, the draft law summarizes and builds on overlapping provisions,
creating a coherent and consistent foundation that embraces theoretical underpinnings and effectively
governs Al in society. The draft law is comprised of 28 articles, and establishes the foundation for
a national Al legal framework in Kazakhstan. A major problem that remains unresolved under
copyright law is whether or not works produced by Al violates the traditional notion of human
authorship; this is something that will require reforms across many domains of law, and likely at the
international level, to be able to think about an enforceable regulatory framework. In addition, to
situate the importance of the draft law, it is worth noting that Kazakhstan's digital technology reforms
in 2020, tied to changing societal patterns, heavily factored into the development of this draft law and
consequent legislation to build legal structures to adaptively allow individual and institutional
responses to the transformation of AI. As such, it is important to stress the importance of building
legal foundations for a variety of countries rapidly adopting Al and strengthening their "core" legal
infrastructure. Figure 2 captures these legal infrastructures, and highlights milestones in Kazakhstan's
development of Al law.

1. The Law of the Republic of Kazakhstan dated November 24. 2015 No. 418-V "On
Informatization" is the main legislative act regulating the sphere of informatization and the
use of information technologies in the country.

2. The Law "On Personal Data and their Protection" of May 21. 2013 regulates the
collection. storage. use and transfer of personal data, including data used in the context of
artificial intelligence.

3. The Law "On Copyright and Related Rights" of June 10. 1996 establishes the rights and
responsibilities of copyright holders in the context of using Al to create. process or
distribute copyrighted works.

4. The "Entrepreneurial Code of the Republic of Kazakhstan" dated October 29. 2015
applies to the use of artificial intelligence in the business sector and prevents abuse of a
dominant position in the market.

5. The Law "On Consumer Protection” of May 4. 2010 may regulate the use of artificial
intelligence in goods and services in order to protect the interests of consumers.

6. The Law of the Republic of Kazakhstan dated June 25. 2020 No. 347-VI "On
Amendments and Additions to Certain Legislative Acts of the Republic of Kazakhstan on
the regulation of digital technologies".

Figure 2. Key Legislative Acts Regulating Artificial Intelligence in the Republic of Kazakhstan

Source: D. Osmanova, S. Kapsalyamova, Y. Maratovna, Y. Baizhanov & D. Ryskaliev, ‘Legal
Challenges of Regulating Generative Al in Kazakhstan: A Comparative Assessment in Light of the
EU Ai Act, [2025] Journal of Social Sciences and Humanities Open’ [24].
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Kyrgyzstan has similarly taken a strategic, phased approach to the adoption of Al and digital
transformation, in order to establish itself a regional partner. The "Digital Kyrgyzstan 2019-2023"
concept, an Al and Digital Transformation framework, was designed to improve governance and
support an open digital society. The initiative used Al-based instruments to expand public service
access and improve many administrative processes [25]. The next phase, "Digital Kyrgyzstan 2024-
2028" [26], focused directly on the necessary integration of Al for public administration, emergency
response, as well as in wider economic and political development. The objective was to increase
efficiency and promote innovation in education [27] and healthcare [28] in particular. Moreover, the
planned emergence of the National Council for the Development of Artificial Intelligence will co-
ordinate approaches to bring Kyrgyzstan's Al environmen-legally, ethically, and technically- into
conformity with international standards. By contrast, the Regional AI Hub [29] serves as a far-
reaching initiative to build common knowledge, shared regulatory knowledge across Central Asia
and develop cross-border innovation via a regional co-operative approach [30]. Kyrgyzstan's policy
timeline from 2019-2025 epitomized in Figure 3 illustrates a regional partner's phased approach in
responding to Al regulatory governance and cooperation process.

—[ "Digital Kyrgyzstan 2019-2023" Concept }

+the initial stage of digital transformation, aimed at using digital technologies
to improve governance and create an open digital society

"Digital Kyrgyzstan 2024-2028" Concept }

the next step, focusing on the further integration of IT into government
processes, economic development, and the use of Al for sustainable
development

Artificial Intelligence

*to coordinate efforts and develop legal, ethical, and technical standards in the
field of Al

Creation of the National Council for the Development of |
[ )

Creation of the Regional Al Hub }

«for sharing knowledge and best practices among Central Asian countries and
developing joint regulatory standards

Figure 3. Policy Timeline for Al Development in Kyrgyzstan

Source: E. Xhixho, N. Pazylov, V. Savchenko, N. Patiev, & M. Pazylova, Digital transformation in
the legal sector: challenges and opportunities for cybersecurity and data protection [2025] Journal
of Law, State and Telecommunications Review [31]

Tajikistan is proving to be an important player in regional digital transformation efforts, particularly
given Central Asia's growing focus on innovation generally, and more specifically on navigating
regulatory challenges in artificial intelligence (Al) and information and communication technologies
(ICT). The key element of this regional approach is the development of sustainable and secure ICT
infrastructures to increase the efficiency of public administration, while fostering a new and
supportive digital ecosystem for innovation. These overarching policy objectives appear significantly
entrenched in one of the priorities set out in Tajikistan's “Development of Digital Economy”
document that was adopted in December 2019, which highlights the significance of sustainable and
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secure ICT systems for swift data transmission and processing [32]. It lays the groundwork for
Tajikistan to "maximize the use of new technology and digital systems that can increase the efficacy
of public administration and foster innovation and growth" [33]. A significant policy objective
highlighted is the promotion of domestic software in institutions, which increases Tajikistan's digital
sovereignty by lifting some of the country's reliance on foreign systems and software with dual-use
implications [34]. Taken together, these outlined policy objectives laid out in the development of a
digital economy will help create a necessary trajectory towards gradually implementing artificial
intelligence systems throughout various public administrative and economic sectors, while first
ensuring the safety and sustainability of its infrastructural systems.

Artificial Intelligence Development Strategy of the Republic of Tajikistan 1

Ensuring ethical standards in the development and application of
Al technologies

———— Improving the legal and regulatory framework in the field of Al ‘

———  Protection of personal data and ensuring information security

Creating conditions for the development of scientific research and
technological innovations in the field of Al

Stimulating the implementation of innovative solutions aimed at the
digital transformation of the economy and society

Figure 4. Key Components of Tajikistan’s Artificial Intelligence Development Strategy

Source: Strategy for the development of artificial intelligence in the Republic of Tajikistan for the
period up to 2040, [2022] Dig. Watch [35]

Tajikistan has incrementally built its governance of Al within this digital ecosystem through specific
measures. On 30 September 2022, the Government of Tajikistan endorsed Resolution No. 483 - titled
Artificial Intelligence Development Strategy until 2040 [36]. As shown in Figure 4, the strategy
covers, among other objectives, the introduction of ethical principles concerning the development of
Al, improvements in legal regulation, and the improvement of data protection in Al examples. It aims
to create the right conditions for scientific research and innovation in technology while, more
specifically, supporting the digitalization of Tajikistan economy and society (mostly in health care
and public service delivery). As illustrated in Figure 4, these objectives demonstrate the commitment
of the Tajikistan government to guaranteeing that Al is governed in an ethical and safe way. Tajikistan
has pursued governance in Al at the international level. One of the more significant initiatives has
been at the United Nations headquarters in New York, where Tajikistan presented a Resolution on
Artificial Intelligence, which considered many aspects of developing and regulating Al [37]. The
resolution advocates for horizontal self-regulation of Al in Central Asia to accelerate development of
startups, calling for the establishment of a Regional Artificial Intelligence Center to combine
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computing power for exchange of common data and data science projects, and to develop an all-in
approach to self-regulation of Al. These are measures that attribute Tajikistan leadership in advancing
regional interstate cooperation, aligning domestic regulations to international standards, and moving
for innovating by navigating shared resources in the Al domain.

Building on regional trends, Turkmenistan is advancing a digital transformation agenda that will
modernize its national economy and increase competitiveness. The Concept for the Development of
the Digital Economy 2019-2025, ratified by a Presidential Decree dated 1 December 2018, primarily
examines the current status of country information and communication systems while identifying
objectives and implementation measures for digital transformations [38]. A key emphasis is on
establishing legal foundations for the digital economy, modernizing management approaches, and
optimizing economic processes [39]. In the framework of these documents, Turkmenistan is provided
with a possibility of reaching economic growth by means of modern digital technologies according
to the criteria of sustainable development by 2030, with particular emphasis on the energy sector and
education. Additionally, Turkmenistan is formulating laws, rules, and provisions for the development
and deployment of artificial intelligence (Al) technologies, tailored to its national context, global
standards, and Al system safety requirements. It is considered that Al is viewed as a driver of
socioeconomic progress, sustainable development, and improved quality of life for citizens. To
engage in regional cooperation, Turkmenistan could also adopt Kyrgyzstan’s proposal for a Regional
Al Hub. This will permit to more thoroughly integrate Al policies in the framework of the digital
economy, foster development and partnership. As illustrated in Figure 6, Turkmenistan’s Concept for
the Development of the Digital Economy 2019-2025 is implemented in three phases, thus giving
fullness to the system of digitalization and integration of artificial intelligence.

2019 Developing a plan
Infrastructure setup
2020-2023 Active promotion
Bolstering the infrastructure
2024-2025 Finalization of implementation

Evaluation and adjustment

Figure 5. Three Stages of Implementing Turkmenistan’s Digital Economy Development Concept
for 2019-2025

Source: S. Wang, et al., ‘The Power of Digitalization, the Hainan Free Trade Port, and Regulations
for Modern Economic Development in Turkmenistan Are Significant’ [2024] Journal of
Sustainability [40]

In a similar vein of advancing its regional leadership in Al, Uzbekistan has established a broad legal
and strategic framework for the introduction and regulation of artificial intelligence (AI) technologies.
As outlined in Figure 6, the first key step was the issuance of Presidential Decree No. UP-6079 on 5
October 2020, titled “On Measures to Introduce a Special Regime for the Use of Artificial Intelligence
Technologies,” which defined the fundamental regime in which these new technologies could be
applied [41]. Moreover, the establishment of Presidential Resolution No. PP-4996 on 17 February
2021, entitled “On Measures to Create Conditions for the Accelerated Introduction of Artificial
Intelligence Technologies” established a programme of Al development for 2021-2022, establishing
core priorities around Al regulation, the establishment of supporting infrastructure and the integration
of Al capacity into Uzbekistan’s educational/academic system [42]. This was closely followed by
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approval of Cabinet of Ministers Resolution No. 475 on 31 July 2021, the “Digital Uzbekistan - 2030
Strategy” [43] provided a more overarching framework for the overall economic digitalization of the
country, including the expectations for Al to be implemented broadly. Finally, President Resolution
No. PP-5234 on 26 August 2021, “On Measures to Introduce a Special Regime of Application of
Artificial Intelligence Technologies" unified the previous resolutions and marked a commitment to
building the required regulatory infrastructure to that will be necessary to enable and actualize a
regulatory regime for Al and implemented [44]. These resolutions reflect a systematic attempt by
Uzbekistan to consider Al development at the regulatory level, specifically to create regulatory
certainty and enable innovation that utilizes a digital approach to its national development agenda
[45]. Figure 6 sets out the multiple key strategic and regulatory acts demonstrate an overall response
to formalize Al governmental governance in Uzbekistan.

Resolution of the President of the Republic of Uzbekistan «On
Decree of the  measures to create conditions for the accelerated mtroduction of
President of artificial intelligence technologies» No. PP-4996, dd. February

the Republic 17, 2021;
of Uzbekistan
«On measures Resolution of the Cabinet of Ministers of the Republic of
to 111_f1'0d11<?e a Uzbekistan «About approval of Strategy "Digital Uzbekistan-
special regime 2030" and measures for its effective realization» No. 475 dd.
for the use of July 31, 2021;
artificial
téi:lltﬁilc;% (ilvli?ez» Resolution of the President of the Republic of Uzbekistan «On
No. UP-6079 _measures to introduce a special regime of application of
dd. Octobers artificial intelligence technologies» No. PP-5234 dd. August 26,
20200 202l

Figure 6. Key Strategic and Regulatory Acts on the Development and Regulation of Artificial
Intelligence Technologies in the Republic of Uzbekistan.

Source: U. Saitkamolov Mukhammadkhoja Sabirkhoja, K. Z., Markabaeva Jansaya Aybek,
‘ARTIFICIAL INTELLIGENCE AND ITS ROLE IN ACCELERATING DIGITAL
TRANSFORMATION IN UZBEKISTAN’ [2024] British Journal of Global Ecology and
Sustainable Development [46]

Central Asia’s countries adopt distinct approaches to artificial intelligence (Al) regulation, differing
in institutional maturity and specific areas of legal focus-yet they share common strategic priorities
[47]. Uzbekistan stands out for its most systematic and consistent framework, anchoring the
development of Al in the level of presidential decrees, strategies, program documents also directed
at creation of a special legal regime and digital infrastructure [48].

Kazakhstan strives to embed Al development within the broader context of a digital agenda, also
developing a national concept of Al development, emphasizing international cooperation and
development of human resources. In Kyrgyzstan, Tajikistan and Turkmenistan, the preliminary stage
of forming a regulatory framework prevails, focused on digitalization through strategies and
individual initiatives, without identifying Al as a distinct objective for legal regulation. Despite the
active development of strategic documents and isolated elements of legal regulation, the Central Asia
countries face several common legal gaps and difficulties in the field of Al Firstly, most regional
states lack a clear legal definition of artificial intelligence, which hinders its effective legal
qualification and regulation. Secondly, data protection particularly in the context of Al technologies
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processing large volumes of information remains a major challenge. Another key issue is the absence
of unified regional Al regulatory standards, which prevents the harmonization of legal norms and the
implementation of joint initiatives for data and technology. Additionally, copyright issues related to
Al-generated artistic works remain unresolved, requiring the development of new legal mechanisms
to protect intellectual property. Finally, strengthening technical standards for data security in Al use
and adapting legal regulations to rapidly evolving technological conditions are becoming increasingly
critical for the region [49].

3.2. Application of Artificial Intelligence in the Main Sectors

The rapid pace of applying artificial intelligence by countries in Central Asia, as highlighted in
Chapter 3.1. regulatory framework shows that it is part of the region’s efforts to implement advanced
technologies in order to achieve socio-economic development. Building on their established
legislative and strategic platforms, such as those in Uzbekistan [50] and Tajikistan, implementing
artificial intelligence in certain sectors of the economy, such as healthcare, finance, law, public
administration, which is aimed at increasing efficiency through innovations in these sectors. In this
chapter an overview is provided of the various applications of artificial intelligence in Kyrgyzstan,
Tajikistan, Uzbekistan, Kazakhstan, Turkmenistan, that align with the objectives of digital
transformation in the region. The overview also addresses the scope for harmonized regulatory
measures, as referenced in Figures 2—6 of Chapter 3.1. The application of technological developments
in Kyrgyzstan is evident in the changes to the financial sector and in providing the security of citizens,
through the use of artificial intelligence. This is reflected in the legislative development, overviewed
be in Figure 3. As early as 2020, the National Bank of the Kyrgyz Republic allowed the use of remote
technologies for the client’s identification in banks, using artificial intelligence, machine learning and
predictive algorithms to process users’ biometric data [51]. Furthermore, an Al-based facial
recognition system has been introduced in Bishkek, which allows the input of data on wanted people
and automatic identification via a network of cameras, with subsequent delivery of these data to the
law enforcement authorities [52]. These developments are evidence of the fact, that Kyrgyzstan
focuses its efforts on the application of artificial intelligence in the provision of secure, rapid and
efficient public services, in accordance with the concept of establishing a Regional AI Hub to achieve
cross-border collaboration. Tajikistan is also seeking to apply artificial intelligence in the
telecommunications field, which goes well with its strategic program of application of artificial
intelligence until 2040 years, overviewed in Figure 4. While artificial intelligence is not widely
applied in Tajikistan, the activities of the company MegaFon are notable. As early as 2019, MegaFon
developed the Dono chatbot, a virtual assistant of daily contacts with approximately 14 thousand
subscribers. This tool relieves employees from routine tasks, giving them time for dealing with more
complicated issues [53]. The application of artificial intelligence contributes not only to the
operational efficiency of the firm operations but supports and enhances the broader goal of digital
sovereignty in Tajikistan, through the use of domestic technologies, strengthening the foundation for
international engagement and self-governance in the field of artificial intelligence.

Uzbekistan, with an Al strategy developed and based on Figure 6, utilizes Al products across
numerous economic sectors to advance the Digital Uzbekistan — 2030 Strategy [54]. The government
takes steps to stimulate the production of Al products in the country [55], and a presidential decree
has approved a program for the digitalization of economic and social sectors. The digitalization of
government data in areas including justice, communications, finance, education and health care has
been proclaimed an indispensable part of the country’s development programs. The use of Al
products, such as image recognition systems and navigation solutions, recently developed and widely
used by large enterprises, and the government continues to create favorable conditions for the further
application of this equipment [56]. Thus, efforts to implement Al-covered technologies are significant
in Uzbekistan, as they shape the country’s global leadership priorities in digitalization based on the
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Al factors, defining the purpose of endowing everything with regulatory clarity with practical
applications.

Similarly, in Kazakhstan, Al technologies are used to improve the judicial system and health care
sector. Kazakhstan has an excellent legislative foundation, represented in Figure 2. It has been
actively implemented in Kazakhstan judicial system. Over two years, Al technologies were used for
analysis of both judicial affairs as well as predictions of their results. State authorities believe this
approach will help reduce human error and enhance the quality of justice in society. In the health care
sector, since 2022, the Al product Pneumo-Net has performed well thus providing detection of 17
dangerous lungs diseases, including pneumonia, tuberculosis, and cancer [57]. Namely these
applications demonstrate the Kazakhstan’s places as the regional leader in application of the Al
technologies for the public good and welfare, finding with the development of the National Al
Platform.

Turkmenistan also shows to great interest to the Al technologies. The use of digital technologies in
the field of health care is considered as the priority, supported by the concept of Digital Economy
Development presented in Figure 6. An example of Al-enabled technology adoption is the patient’s
digital twin technology developed by the firm named Hainu. This development was realized within
12 years of international research works, conducted in the USA, Canada, China and France. This
development is already being used in 13 countries and was positively marked by the United Nations
as one of the best innovations in the field of aging of healthy people [58]. The patient’s digital twin
analyzes the data from connected medical devices with the indicators, including genomic, metabolic,
mental, environmental and sports data. The Al algorithm gives the possibility to make predictions of
chronic diseases of such sorts as diabetes, hypertension, cardiovascular diseases and recommends
patients’ products for effecting measures of influence. In Turkmenistan, the implementation of this
technology aligns with the country’s emphasis on using digital tools to improve the quality of medical
services and reduce errors. These problems align with Turkmenistan’s broader goal of total
digitalization of Turkmenistan and potential participations in the regional Al strategies.

3.2.1. Al as a Driver of Digital Development in Central Asia

Based on the legal and sectoral frameworks of artificial intelligence (Al) identified in Sections 3.1
and 3.2, Central Asian states are using Al to promote digital development and economic
diversification. The collaboration between IT companies and the embedding of Al in these processes
allows the relative shift from resource-based to technology-based economy in the region. This section
describes technology parks, start-ups, IT education in the respective republics (Kyrgyzstan,
Kazakhstan, Uzbekistan, Tajikistan and Turkmenistan). The early growth of the IT sector in
Kyrgyzstan, stimulated by the existence of a democratic environment, creates additional possibilities
for Al development. The High Technology Park (HTP), establish in 2011 unites about 200 companies
(employing about 2,000 specialists) [59]. In 2022, IT services exports stood at USD 50 million, with
a plan of doubling this amount in 2023 [60]. The tax incentives for HTP are disperse Al-based
solutions and contribute to possible regional cooperative ventures like the Regional Al Hub. In
Kazakhstan, the Al policy followed brings a social and positive focus towards digitally centred
innovations. The Astana Hub has been creating since 2018, supporting start-ups with tax leeway and
access to venture capital [61]. The creation of the National Innovation Fund (2003) and the legislation
on the founding of venture funds (2004) have laid the foundation for this, between 2018 and 2022,
these efforts generated 45% of investments from private sources [62]. As noted earlier (Section 3.2),
these initiatives translate to Al applications in areas such as healthcare and justice. Rapid
digitalization has allowed Uzbekistan to develop the local IT sector very quickly. The government-
run IT Park launched in 2019, adopting more than 1200 companies (185 with foreign capital), through
tax incentives and training, aligning with the so-called “Digital Uzbekistan—2030 Strategy” [63]. The
latter engages in supporting Al in fields of justice and healthcare [64]. Tajikistan is attempting to
develop its IT sector but still lags in this technological advancement. Since 2018, the State Business
Incubator has operated in five towns (all over Tajikistan), supported by the UNDP. Additionally, a
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state technology park in Dushanbe aims to attract global tech companies (UNDP, 2023) [65]. These
efforts are related to Al applications, e.g. Dono chatbot or are to support with digital space sovereignty.
Whereas in Turkmenistan, the state of technological advance is remained less significant, but is
diligently improved [66]. Since 2020, the Startup Academy supported by the USAID has completed
positive results by incubating 70 start-ups [67]. The educational aspect in IT is developing, but the
state of support remains a discussion aspect, which will influence the adaptation of healthcare,
including digital twins of patients.

3.2.2. Al in Educational Systems

In Central Asia, countries are introducing Al technologies to their education systems to solve
problems with outdated curricula and teacher training, building on the Al and digital transformation
criteria presented in Sections 3.1, 3.2, and 3.2. 1. Al can enhance the education system and increase
the quality of education available, supporting the region's transition to technology-based economies.
This section focuses on different ways Al affects personalized learning, language learning [68], sports
education and student transitions, and problems relating to ethics and infrastructure. Education
practices in Central Asia are improved through Al, especially through the expansion of personalized
learning. Adaptive platforms enable customization of content for the context of each student and
improve engagement and efficacy [69,70]. This coincides with the initiatives of Uzbekistan's IT Park
educational programs, aimed primarily at enhancing the digital competence of the population. Al is
also implicated in language learning and literacy, an important consideration in Central Asia's
multilingual setting. Various Al tools can provide personalized feedback on different local and
international languages, including English and Chinese [71]. This advances Tajikistan's stated
objective of digital sovereignty as it pertains to expert use of technologies. Al is now also impacting
sports education [72]. Hybrid machine learning approaches determine talent by investigating
performance during training and competition and enhance the international competitiveness of
Central Asia. This complements interest in generating innovation hubs in Kazakhstan as an added
incentive for pursuing Al applications. Furthermore, Al can facilitate students' transitions from
secondary schools to institutions of higher learning [73]. Through the development of digital literacy,
it can better prepare students to meet university requirements, thus overcoming the shortage of
technological exposure in institutions [74]. This dovetails with programs supporting IT sector growth
in Kyrgyzstan. There are a several problems which arise with the introduction of Al into the
educational sector. Teachers’ lack of preparedness, students’ varying technological literacy and
access to required tools, and ethical issues (such as data protection and algorithmic bias) demand
robust policies [75, 76]. The differences which exist in the digital infrastructure levels between urban
and rural hinterland areas of Central Asia, also underline the necessity for reasonable access to
facilities being made available.

3.2.3. Al in the Medical Sector

Central Asian nations are integrating Al to improve the healthcare delivery aligning with their
educational and digital development goals. While the primary task of Al development is to increase
the efficiency of carrying out the administrative tasks of health institutions, the use of Al to enhance
medical diagnostic services and to increase access to healthcare services is already apparent, despite
certain infrastructural and regulatory constraints. This section examines AI’s contribution to
healthcare provision in Central Asian countries, particularly innovations in Kazakhstan and regional
initiatives. In Central Asia, Al development is most closely associated with the management of
checking the flow of data and the patient journey through medical institutions. Regulatory restrictions
(such as those governing local data storage) and inadequate infrastructure hinder more advanced Al
development. Even so, regional governments support Al adoption through special governmental
agencies, which include this focus within their broader digital transformation goals. Kazakhstan has
already achieved good results from advanced applications of AI [77]. The Cerebra project to provide
a system of Al based diagnosis of (cerebra) stroke resulting in an early diagnosis for patients
developed in 2018 was subsequently (2022) recognized and rewarded as the best startup project of
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Asia by Johnson & Johnson for its work in the most critical area of healthcare, having already raised
$1.3m from local and Singaporean clients [78]. This corresponds to the trend revealed in Section 3.2
about the use of Al for healthcare purposes in Kazakhstan. Other countries are also showing signs of
progress with an interest in that direction. In Tajikistan, the rollout of the Doc-Med system for online
medical appointment scheduling reflects the initial stages of healthcare digitalization. Turkmenistan
is collaborating with various companies to enable the improvement of medical infrastructures through
the imposition of so-called digital twins of patients [79]. This indicates that the countries of the region
are becoming increasingly more committed to improving healthcare delivery through Al

3.2.4. Al in Banking and Financial Services

Central Asian nations systematically integrate Al in banking and other financial services to improve
efficiency and accessibility [80]. Al helps with credit assessments, customer support and security of
transactions, in support of the region's digital economy. This section studies the role of Al in
Uzbekistan, Kazakhstan and Tajikistan, with reference to the state of fintech in the region. In
Uzbekistan, Al is used to maximize the efficiency of financial services. Al is employed to automate
evaluations concerning creditworthiness, with savings of time in respect of the processing of loans,
and develop chatbot technology for customer applications, with complicated issues being referred to
human specialists. Biometric identification is employed for the security of online transactions [81].
Uz Card Ventures finances Al-driven financial solutions, aiding growth in the digital infrastructure.
In Kazakhstan, the fintech sector is developed with the use of Al [82] S1lkPay, which specializes in
mobile banking and financial technology relating to payments, was credited with US$7.3 million
during 2021-2022, with development to Dubai, and plans for entry to Sudan [83]. This aligns with
Kazakhstan’s innovation centers (referenced in Section 3.2.1), which continue to position the country
as aregional leader in fintech. The fintech sector of Tajikistan has considerable potential, epitomized
in the case of Zypl.ai. This is an Al-driven start-up which augments access that disadvantaged
segments of the population have to finance, and which has attracted $1.1 million in investment from
local investors, and international investors including Aloga Ventures from Uzbekistan and TumarVC
representing Kazakhstan [84]. This fits within Tajikistan's digitalization initiatives, such as the Doc-
Med platform.

3.3. Risks and Challenges of Al in Central Asia

As further explored in earlier discussions of the developments in AI (3.1 and 3.2 and their subsections),
Central Asian states encounter serious legal, ethical, and infrastructural challenges in their
implementation of Al necessitating adequate confluence of regulatory principles and coordinated
advancement. These challenges jeopardize the sustainability of promise Al has generated and utility
in health, banking, and education. This section provides examinations of these critical challenges and
the need for regional answers. Prolonged ambiguities around legal accounts may compromise
effective work of Al Indeterminate liability for Al errors, unresolved legal functional status of Al
systems, and unstructured certification entail barriers to effective implementation, as exemplified in
finance and medical treatment, wherein safety and security of data are paramount. For instance,
restrictions for banks in Uzbekistan on local data storage create friction against globalizing cloud
models. Moreover, challenges are further complicated by infrastructural inadequacies in a technical
sense. The shortage of computing is coupled with gaps in digital infrastructural capacity (with outright
gaps in parts of Central Asia) render ability of allowing Al to integrate fully, contributing to early
subsistence on foreign technology [85]. In Kazakhstan, intimations of skill shortages and job
displacement as biological responses to financial technology require investing time for the workforce
to upscale to responsibly operate Al systems. Ethical challenges exist as well [86]. Weak standards
allow Al systems to become loose on exquisite details, or whimsically discriminatory in data, drown
central to social inequality particularly in education and health [87]. In global view of these challenges,
the need for a balanced Al-regulatory policy and significant investment is underscored. The collective
cooperation of all republics within a regional establishment— as Tajikistan’s proposed establishment
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of a Regional Al Center would facilitate to resolve collective challenges of legal, regulatory and
ethical approaches to overcome barriers, thereby imploring sustainable transitions of Al systems in
the Central Asian region.

4. DISCUSSION AND ANALYSIS

Building on the possibilities and difficulties of Al discussed above in Sections 3.1-3.3, the experience
of adoption of Al in Central Asia reveals both commonalities on regional issues and country-specific
progress. Although successes are apparent in certain sectors, there is also significant gaps persisting
in readiness, infrastructure and regulation that, again, needs not only regional coordination but global
engagement for long-term sustainability. This chapter synthesizes the adoption of Al, structural
challenges and implications of the Chinese model for sustainable development. The adaptation of Al
in Central Asia is nascent, with Uzbekistan and Kazakhstan somewhat advancing along institutional
readiness, whilst Turkmenistan and Kyrgyzstan lagging, in terms of infrastructure and governance.
As noted in Section 3.3 identified gaps underscores a greater need for coordinating polices to enhance
Al application. Al in, and across, healthcare is largely viewed predominately as use as administrative
because of data localization and infrastructure constraints as further highlighted in Section 3.2.3.
Certain innovations, however, have emerged through public-private partnerships: Kazakhstan’s
Cerebra project (which integrates climate-conscious biotechnologies) and Tajikistan’s telemedicine
solution Doc-Med are key examples. The financial areas exhibit greater dynamism. Uzbekistan
benefits from Al in its credit scoring and biometric solutions projects assisted by Uz-Card Ventures,
whereas the development of S11kPay in Kazakhstan indicates strong fintech infrastructures. The Tajik
startup Zypl.ai, encourages diaspora driven innovation with the support of regional investors as
described in Section 3.2.4. Structural constraints, however, such as weak governance of data, lack of
infrastructure and regulatory voids persist. In Turkmenistan, digital development progresses
gradually, where the state must accelerate growth in these areas to cope with innovation governance
needs. As outlined in Section 3.3, these challenges need a set of policies interventions that will
catalyze growth in the innovation sector. China’s Centralized governmental model for Al strategy
presents a natural model to encourage development in Central Asia. China’s rapid Al growth fueled
by robust state investment and academic collaboration, and its 2017-2030 AI development plan,
serves as an inspiration to Central Asian nations. The countries in Central Asia especially need to
employ this model to align with the unique demands of their cooperative economies and ensure
alignment with global information standards. A key question emerges: should they cooperate with
China to integrate Al into regional integration in free economic areas and centers for technology.
Hints of this potential are visible in foreign interest in the models of integrated Al projects in
Kyrgyzstan (High Technologies Park) and lessons from China’s rapid technological development.
The inconsistency of their application, however, reveals widely varying rates of regulatory and ethical
progress, highlighting the need for more inclusive policies to ensure Al benefits are equitably
distributed across all areas of society.

4.1. China’s Influence on Al Policy and Development

China's leading position in Al technology, characterized by its state-driven, comprehensive approach
to innovation, regulation, and capacity-building represents an opportunity for the sustainable
development of Al in Central Asia. China has emerged as a world leader in Al technology, applying
it across different sectors including the legal system, with extensive research and development
investment [88]. In essence, China's leadership provides an opportunity for developing economies,
which includes Central Asia, to increase the use of Al in terms of modernizing legal systems and
improving administrative efficiency [89]. China’s laws shape AI policy. The Next Generation
Artificial Intelligence Development Plan (2017-2030) sets out priorities regarding legal standards in
ethics, security and regulation, that may provide a beneficial target for developing countries such as
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Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan [90]. Laws and regulations are
the vehicle for change to effect the changes needed in modernizing regulations. China’s practical
application of Al in its legal system (e.g., automated document processing, delivery, and decision-
support systems) can inspire Central Asian nations working to digitize their public administration
systems and improve efficiency. These measures complement the regional objective to increase
public administrative efficiency and improve governance.

Globally, the Al industry was valued at $707.8 Billion U.S.D in the year 2023, with an annual increase
0f 19.3% in the year of 2024 [91]. This growth clearly highlights the transformational potential of Al,
which is important for economic and social development in Central Asia. The development of Al in
China is divided into four stages, namely embryonic exploration, expert systems, machine learning
and large language models. The development in machine learning through neural network technology
allows for processes such as image recognition, speech processing and natural language recognition,
which are critical for the planned use of Al in public administration in Central Asia.

Multiple foundational large models
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Figure 7. Phases of Al Development in China: From Embryonic Exploration to Large-Scale
Models

Source: CIIS Report, ‘China-ASEAN cooperation on Al development and governance:
Observations on progress and suggestions for advancement’[2024] [92]

China’s integrated model for developing Al, balancing technological innovation, legal modernization
and institutional capacity building, is a model for Central Asia to emerge with deep capacity of its
own to support its Al ecosystem. Partnerships may assist Central Asia to leverage the expertise from
China to facilitate its plans for its ecosystem to grow sustainably [93].

4.2. International Partnerships and Al in Free Economic Zones

Following the previous discussions about advancements, challenges in Al and partnerships, Central
Asia free economic zones (FEZ) have turned into platforms for attracting investments, technology
development and facilitating Al innovations arising from international cooperation, especially
technical cooperation with China. These zones also reflect Central Asia's striving to strengthen its
position in the world economy. In the Republic of Kazakhstan, there are fourteen special economic
zones (SEZ) each one of which is aimed at developing certain branches of the economy and attracting
foreign investments, including in the field of artificial intelligence (AI) [94]. The most remarkable of
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them is the Astana Hub - the international techno park of the IT startups, and the Astana International
Financial Centre (AIFC) which serves as the center for finance and technology. Other significant
zones are: “Astana - New City”, “Park of Innovative Technologies” and “Seaport Aktau” that reflect
the diversified economic strategy of Kazakhstan [95], which encompasses digital technologies,
innovations, petrochemistry, and maritime logistics (see Figure 8). All the SEZs have similar features:
tax privileges, customs concessions, and infrastructure assistance. The key difference among them is
sectoral specialization on a sectoral basis [96]. An important aspect of international cooperation in
these zones is developing partnership of Kazakhstan with China, with the goal of technology transfer
in Al synergies in the IT-sphere, and joint generation of digital ecosystems, that reflect strategy of
Kazakhstan for securing its economic position within the Eurasian integration scheme.
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Figure 8. The Special Economic Zones functioning in the territory of the Republic of Kazakhstan
represent a state-driven mechanism aimed at fostering investment, technological development, and
international cooperation.

Source: H. U. Sherzodjonovich, ‘ANALYSIS OF FREE ECONOMIC ZONES IN UZBEKISTAN’
Economics and Innovative Technologies [2024] [97]

Uzbekistan boasts extensive zone infrastructure [98]: 20 SEZs, 116 Small Industrial Zones (SI1Zs), 12
tech parks, and 440 industrial clusters-all designed to attract investment, drive technological
innovation, and enable international collaboration (see Figure 9). Among the SIZs, Cyber Park and
IT Park are priority platforms around Al and high-tech. Tech parks focus on digital transformation,
research and innovation, particularly related to AI [99]. While SEZs in Uzbekistan pay attention to
industrial production and infrastructure development, the techno parks like Cyber Park and IT Park
offer tax reliefs for investors, simplified administrative rules and support measures for domestic and
foreign companies [100]. Uzbekistan’s strategy for globally integrating technology relies on
international collaborations, including developing and partnering with Chinese technology firms to
contribute to digital innovation development [101].

68



FEZ«Jizzakh»

land plot - 322,22 ha
FEZ«Zamin-pharm»
land plot - 177,5 ha
SiZ«Gallyaaral»

GENERAL INFORMATION ABOUT SEZs

FEZ «Nukus»
land plot - 152,5 ha

FEZ«Namangan»
land plot - 373,0 ha
FEZ«Kosonsoy-pharm»
land plot - 81 ha

SIZ «Nukus Technopark»
land plot - 30,0 ha

FEZ«Navoi»

land plot- 711,5 ha (the
region is considered a
free economic zone)
FEZ«Kokand»

+ land plot - 358,7 ha

! sizespecial industrial

! hub for mechanical

. engineering and

! electrical engineering»
! land plot- 74,8 ha

FEZ«Andijan-pharm»
! land plot - 445 ha

+ FEZ«pak yuli»
¢ land plot-218,2 ha
TASHKENT _ :

SIZ «Qaradzek» FEZeAngren»

land plot- 791,9 ha
"\, FEZ«Parkent-pharm»

land plot - 17,3 ha

FEZ«Bustanlyk-farm»

FEZ«Xazarasp»
land plot - 242,4 ha

FEZ«G'ijduvon» land plot - 37 ha
land plot - 664,4 ha o
FEZ«Bukhara-agro» FEZ«Syrdarya»

land plot- 2 362,7 ha
FEZ«Qorako’l»
land plot - 4991 ha

FEZ«Chirakchi»
land plot - 72 ha

FEZ«Termez»
land plot - 64,5 ha

FEZ«Urgut»
land plot - 1091,0 ha

land plot - 375,5 ha
FEZ«Syrdarya-pharm»
land plot- 54 ha

Figure 9. Special Economic Zones (SEZs) in Uzbekistan.

Source: Y. J. Ahn, Z. Juraev & J. Y. Gu, ‘Analyzing Free Economic Zones in Uzbekistan for
Sustainable Growth’ The Indonesian Journal of Geography’ [2024] The Indonesian Journal of
Geography [102]

Kyrgyzstan’s free economic zones (FEZ) infrastructure consists of five officially established zones.
Presently, FEZ Bishkek is the only operational industrial-oriented zone that is aimed to prepare a
productive platform with market access to the Eurasian Economic Union (EUE) [103]. For example,
the High Technology Park (HTP), a part of FEZ framework, provides a special tax-privileged
environment for IT companies and high-tech exporters, where commercial organizations receive
considerable tax breaks if they obtain at least 80% of the revenue from export activities. While FEZ
Bishkek is mainly focused on traditional industries, HTP supports the development of digital
technologies, including artificial intelligence. Both platforms facilitate the development of
international cooperation, especially with foreign investors and technological partner organizations,
with Chinese companies accounting for a growing share. This cooperation is essential for the
formation of growing innovation ecosystem of Kyrgyzstan in the region [104].

In Turkmenistan and Tajikistan, existing economic zones focus on traditional sectors such as agro-
industrial processing, petrochemical industries, tourism and construction, while offering
opportunities to introduce Al technologies in areas like management or energy efficiency
improvement [ 105]. This does not rule out the possibility of incorporating ICT or Al as auxiliary tools
involving the improvement of the processes. Although the emphasis in these zones is still on more
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traditional sectors of the economy, the inclusion of digital technologies and Al could be an important
area of their future development.

Overall, the countries of Central Asia, including Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan and
Turkmenistan, are increasingly involved in the introduction of digital technologies and in the
formation of cooperation with partners from abroad, in particular from China. China is being active
both as an investor and a technological partner, which allows these countries to tap into cross-border
investments in high-tech industries. Cooperation with Hainan Free Trade Port, and China's larger role
in the economic development of Central Asia, enables collaborative economic advancement and
technical development[106]. This will enhance the technological and economic development of the
Central Asian countries but on the flip, side will also strengthen the entire technological web of the
wider region, which will lead to a stronger regional integration and better cross-border investment in
high technology industries.

4.3. Study Outcome

The results from the research indicate that China's approach towards Al development can be
considered a timely reference point for Central Asian countries seeking to build their own technology-
driven economic ecosystems. Countries such as Kazakhstan, Uzbekistan, Kyrgyzstan, Tajikistan and
Turkmenistan can learn from China as a holistic model of Al policy, innovation and capacity building,
adapting it to support sustainable development of free economic zones (FEZs) and special economic
zones (SEZs). Examples of the approach include Kazakhstan’s Astana Hub, Uzbekistan’s Cyber Park
and IT Park, and accompanying tax incentives and partnerships with Chinese companies, which
demonstrate that China’s expertise in digital transformation may stimulate activities around
innovative solutions in Al [107]. Kyrgyzstan’s High Technology Park, which is export-oriented in
goods from IT, looks to China in respect of technological collaboration, while Turkmenistan and
Tajikistan, whose economic zones are oriented to traditional sectors such as agro-industrial
processing, might consider China’s applications in Al addressed to questions of management and
energy efficiency. The Next Generation Artificial Intelligence Development Plan of China (2017
2030) may benefit Central Asian countries as a suitable model of what they could adapt to when
looking at questions of ethical standards, data security and legal frameworks related to Al. The extent
to which Central Asian business organizations, such as Kazakhstan’s Cerebra, Tajikistan’s Zypl.ai
and the proposed Regional Al Center, look to make active partnerships with the Hainan Free Trade
Port may help not only in relation to a capital and innovative products inflow but also in respect of
the long-term development of the digital economy in the region, making use of China’s so extensive
experience. The growth of the global Al industry to USD 707.8 billion in 2023 evidence that adoption-
amplified by the experience and growth in China-could imply real economic and social gain for
Central Asia [108]. Key challenges remain, however, most notably unequal adoption of Al across the
region. Central Asian countries would benefit from targeted inclusive policies inspired by the
examples of Chinese national ones to a large extent. In the future, research should focus on how
Central Asia can learn from China in Al and adapt it to local conditions always with an eye toward
providing ethical and inclusionary development.

5. CONCLUSION AND FUTURE DIRECTIONS OF RESEARCH

Drawing on analyses of Al governance, implementations, and other international partnerships, the
deployment of Al technologies in critical sectors of Central Asia is currently limited but likely to
bring about transformative economic benefits in key sectors, including healthcare, banking, education,
and infrastructure. While countries such as Uzbekistan and Kazakhstan have made significant
progress, barriers-including insufficient hard and soft infrastructure, gaps in the regulatory
environment, and a slow pace of technology adoption-inhibit the realization of Al solutions. For
instance, in healthcare, Al technologies have a primary application in administrative matters, with
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hardly any application in more complex settings of diagnostics or clinical advice due to outdated laws
that have failed to keep pace with the evolution of technology. Similar barriers in education and
banking hamper their operational efficiency while illustrating the need to reform regulatory policies
and invest in hard infrastructure. The success of China in rolling out Al technologies in the healthcare
and financial sectors may provide an important point of reference for Central Asian countries as they
overcome these barriers. China's success is rooted in strong government support for the regulatory
framework and infrastructure development to allow for innovation. Therefore, it could be politically
prudent for Central Asia to consider launching a major reform of regulatory policies and infrastructure
investments in the area of Al, while drawing lessons from other regional nations attempting to grow
Al-enabled ecosystems in similar ways. International cooperation with countries such as China on
this front may help solidify these systems of support and, in principle, these frameworks would be
premised on the adoption of an approach that unfolds support for technological and economic growth .
These barriers are multi-dimensional, challenging, and sometimes intractable. In conclusion, there is
a path forward for Central Asia. By investing in education, infrastructure, and regulatory reforms,
Central Asian countries will be able to benefit from the expansionist wave of Al technologies, leading
to economic development and improvements to public services and standards of living. Despite
hurdles still to overcoming learning barriers to final adoption of Al technology, the potential for
transformational effects in Central Asia remains great. Thus, through coordinated reforms both at the
political and economic levels inspired by global models and best practices, (as well as regionally
inspired trademarks and advances) it is argued that the region can overcome its technological gaps
and induce a strong measure of sustained progress.

5.1. Recommendations

The following recommendations for overcoming barriers and promoting integration of Al
technologies are suggested in light of conclusions about the leadership of China in the Al sector and
the study of Central Asian free economic zones (FEZs). First, it is necessary first to fill in the legal
vacuum in Central Asia. Countries of the region should create adaptive frameworks aligned with
international standards, using China’s Al governance strategies as a foundational model while
tailoring provisions to the region’s specific needs, particularly in data protection and ethical control.
Second, measures should be taken to attract and develop highly skilled personnel in Central Asian
countries. A critical step is to commit a portion of the budget of the state of Al education and training
initiatives. The establishment of interdisciplinary training initiatives in these fields would have a
direct impact of building a region's Al technical capacity. Governments should also place a priority
on building innovative ecosystems through the expansion of free economic zones and public-private
partnerships - these actions will enhance the level of entrepreneurship involved in the development
of Al technology, and they will attract foreign investment in technology. To promote mutual progress
in this innovative avenue and the reduction of technological and knowledge gaps, the countries in
Central Asia need to build regional cooperation in knowledge exchange with global leaders in Al and
establish relationships for mutual benefit for building a basis for a digital economy. All these activities
aim to render Central Asia a competitive player in the global Al development landscape with the aim
towards sustainable economic and technological progress in Central Asian countries.

5.2. Future Directions of Study

Based on research on Al policy, applications, and fostering international cooperation, the uptake of
Al technology by the Central Asian states presents opportunities as well as challenges and requires
further research. The question of how to close the gap between technological innovation and territorial
disadvantage is an area that future research should orient around the effective inclusion of Al into
high-impact sectors such as health, transport, education, and social services. The saliency of this
potential can be seen in the region's prior work on Al. With persistent hurdles around outdated
legislation and inadequate infrastructures, future research should focus on the development of
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sustainable legislative policy and technical standards fit for all parts of Central Asia, for example,
data security and ethical governance. Comparing research work with countries like China that have
extensive Al integration into key resource producing sectors may yield findings that help provide the
necessary direction for potential restrictive policy and innovation policy. Effective research should
investigate existing Al policies to understand data collection and privacy - as well as technical
requirements in Central Asia. Important areas of inquiry would be how developing economies like
those in Central Asia might balancing technically robust data sovereignty through locally managed
systems with the global digital environment. Furthermore, a scoping of the socio-economic impact of
Al use, particularly as it pertains to changes in the labor market and need to understand job
displacement and creation in developing economies will need to be conducted. Research within these
frameworks will help formulate a research agenda that will provide the structure to be more
effectively positioned toward understanding Al integration in Central Asia that will also help the
region remain competitive in the fast-changing global context.

5.3. Limitation of This Investigation

In terms of the overall scope of this study, I would like to acknowledge several limits when
considering the recommendations of the study concerning Al integration in Central Asia. Whereas
software technologies make rapid advances in Central Asian countries, it is also true that legislative
development has lagged behind. This means that the study's analysis was limited to the normative
acts, government strategy, and policies that were available and we do not yet know which future
normative developments or informal practices of implementation might relate to the accuracy of the
meanings of some norms. Moreover, limited, practical access to English language comprehensive
legal databases in some Central Asian countries makes it particularly challenging to engage in direct
analysis of the primary material or documents. Consequently, the derived study relies, to some degree,
on available translations and secondary research, including language translations from regulatory
authorities, which affect the assessment of the accuracy of legal interpretations.

In addition, and given the early but developing state of regulation or governance of Al technologies
in the region, this study sourced information from a variety of sources, including government reports,
strategic documents, and publications provided by institutions such as semi-government
organizations. Although peer reviewed academic research into the governance of Al and depth of
literature related to Al governance in the form of academic literature is less prevalent than other
disciplines, these sources will still provide a timely and contextually relevant bedrock to engage in
developing a study of limited empirical complexity and acknowledge that much more research is
required that could drive a wider cohort of research as well. The study is limited by monitoring the
development of Al at the regional level and offers initial insights into the regulatory landscape of Al
in Central Asia and guiding future research to address these methodological limitations.
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