AZORBAYCANDA iQTiSADI iISLAHATLARIN HOYATA KECIRILMOSi XUSUSiYYOTLORI VO PROBLEMLORI
KONSTITUSIYA VO SUVERENLIK iLiNO HOSR OLUNMUS ELMi 9SORLOR TOPLUSU XXIV BURAXILIS, 2025
IV BOLMO: ROQOMSAL IQTiSADIYYAT VO SUNi INTELLEKT

IV BOLMO: ROQOMSAL IQTISADIYYAT VO SUNI INTELLEKT

~ AZORBAYCANDA st{Ni iNTELLEK_Ta O9SASLANAN iQTiSADi
ISLAHATLARDAN iROLI GOLON YENI CAGIRISLAR VO IMKANLAR

DOI: https://doi.org/10.71447/2413-7235-2025-1-46

Prof. Dr. E. S. Saleh M. MommaJadov
Baki Miihondislik Universiteti

E-mail: samammadov@beu.edu.az
ORCID: 0000-0002-7127-4338

~ Ph.D.Viisal S. Musayev
Azarbaycan Dévlat Igtisad Universiteti, doktorant

E-mail: vusal musayev_s@unec.edu.az
ORCID: 0009-0004-8905-9486

Xiilasa:

Siini intellektin (SI) vo roqomsal texnologiyalarin siiratli inkisafi qlobal igtisadiyyatlar1 asash sokildo
dayisdirir va 6lkalori roqabat qabiliyyatini artirmagq, iqtisadi somaraliliyi yiiksaltmok vo dayanigl inkisafi
tomin etmok moqgsadilo islahat strategiyalarini yenidon nozordon kegirmoyo vadar edir. Enerji
resurslarindan, xiisusilo karbohidrogen golirlorindon asili olan Azorbaycan iiclin iqtisadiyyatin
saxolondirilmasi enerji qiymsotlorinin doyiskonliyi, qlobal geosiyasi gorginliklor vo iglim doyisikliyi
fonunda daha da aktuallasir. SI texnologiyalar1 sonaye proseslorinin optimallasdirilmasi, resurslarin daha
somarali idars olunmasi, maliyys vo fiskal xidmatlorin tokmillosdirilmasi, tohsil vo insan kapitalinin
inkisafi baximindan miihiim imkanlar yaradir.

Bu mogqalads siini intellekto osaslanan iqtisadi vo sosial islahatlarin tstiinliiklori, homg¢inin miimkiin
risklori beynolxalq vo yerli todgiqat kontekstindo tohlil edilir. SI texnologiyalari sonaye vo kond
tosarriifatinda mohsuldarligi artirmagq, enerji vo resurs istifadesini optimallagsdirmaq, maliyye xidmatlorini
daha inkliiziv etmok, idaroetmoni tokmillogdirmak vo innovativ biznes miihitini dostoklomok {iciin genis
imkanlar toqdim edir. Eyni zamanda, avtomatlagdirma vo roqomsal transformasiya is¢i bazarinda
dayisikliklora sobab ola bilor, buna gora do bacariglarin yenidon qurulmasi, peso hazirligt vo insan
kapitalinin inkisafi prioritet olmalidir.

Mogqalodo siyasotgilor vo tonzimloyicilor {i¢lin infrastrukturun modernlosdirilmosi, etik vo hiiquqi
cargivalarin giiclondirilmasi, sosial adalstin tomin edilmasi vo iqtisadi dayaniqliin artirilmasi ilo bagh
tovsiyoalor verilir. Aparilan tohlillor gostorir ki, SI-nin effektiv totbiqi Azorbaycanim neftdon asili iqtisadi
modelini bilik vo texnologiya yoniimlii, roqabatqabiliyystli vo dayaniqli iqtisadi sistema ¢evirmaya imkan
verir. Eyni zamanda, Si texnologiyalar1 regional omokdasliq, beynslxalq investisiyalar vo innovativ
startaplarin inkisafi liglin alverisli sorait yaradir. Maqals siini intellektin inteqrasiyasinin dlkenin iqtisadi
diversifikasiyasi, sosial adalot vo texnoloji miistaqilliyina tohfasini vurgulayir.

Acar sozlor: Siini intellekt, iqtisadi islahatlar, Azarbaycan, saxalandirmoa, idaraetma, insan kapitall,
innovasiya
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Abstract:

The rapid development of Artificial Intelligence (Al) and digital technologies is profoundly transforming
global economies, compelling countries to reconsider their reform strategies in order to enhance
competitiveness, increase economic efficiency, and ensure sustainable development. For Azerbaijan,
whose economy largely depends on energy resources, particularly hydrocarbon revenues, economic
diversification has become even more crucial amid fluctuating energy prices, global geopolitical tensions,
and climate change. Al technologies create significant opportunities for optimizing industrial processes,
improving resource management, enhancing financial and fiscal services, and advancing education and
human capital development.

This article analyzes the advantages and potential risks of Al-based economic and social reforms within
both international and local research contexts. Al technologies provide extensive opportunities to boost
productivity in industry and agriculture, optimize energy and resource use, make financial services more
inclusive, improve governance, and foster an innovative business environment. At the same time,
automation and digital transformation may cause shifts in the labor market; therefore, reskilling, vocational
training, and the development of human capital should be prioritized.

The article offers recommendations for policymakers and regulators concerning infrastructure
modernization, the strengthening of ethical and legal frameworks, ensuring social justice, and enhancing
economic resilience. The conducted analysis shows that the effective implementation of Al can transform
Azerbaijan’s oil-dependent economic model into a knowledge- and technology-driven, competitive, and
sustainable economic system. At the same time, Al technologies create favorable conditions for regional
cooperation, international investment, and the development of innovative startups. The article emphasizes
the contribution of Al integration to the country’s economic diversification, social justice, and
technological independence.

Keywords: Artificial intelligence, economic reforms, Azerbaijan, diversification, governance, human
capital, innovation
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AHHOTALIUA:

brictpoe pa3Butue uckycctBeHHoro uHtemiekra (M) u nudpoBbIX TEXHOIOTHI pauKaIbHO U3MEHSIET
MHUPOBYIO OSKOHOMHKY, IOOYXKJasi CTpaHbl TEpecMaTpuBaTh CTpaTerud pedopM Ul TIOBBIIICHHS
KOHKYPEHTOCIIOCOOHOCTH, YKOHOMHUYECKOH 3(h(heKTUBHOCTHU M 00ECTICUeHHs YCTOMYUBOTO pa3BUTH. J{is
A3ep0aiipkaHa, SKOHOMHKA KOTOPOTO B 3HAYUTEILHON CTENICHU 3aBUCUT OT YHEPIeTHUECKHUX PECypPCOB,
OCOOCHHO OT JOXOJIOB OT YIJIEBOIOPOJOB, IOUBEpcU(PUKAIMS SKOHOMUKH CTAaHOBHTCS emé Oonee
aKkTya’dbHOW Ha (oHe KoneOaHMH I1IEH Ha DHEPrOHOCHTENH, DIOOANBHBIX T'€OMOJUTHYCCKUX
HalpsOKEHHOCTEH M U3MeHeHus kiauMmara. TexHonorum WU co3maroT BakHbIE BO3MOXKHOCTH JIA
ONTHMU3AIMKA  TPOMBIIIICHHBIX  TMPOIECCOB, Oonee APPEKTUBHOTO  yHpPaBICHUS pPeCypcami,
COBEpIICHCTBOBAaHUSl (PMHAHCOBBIX M (DUCKAJIBHBIX YCIyI, a TaKXke pa3BUTHS 0O0pa3oBaHUS U
YeJI0BEUECKOro Karurasa.

B crarpe aHanu3upyroTCs MpeuMyIecTBa U BOSMOXKHBIE PUCKH SKOHOMHUYECKHUX U COIMANBHBIX pedopM,
OCHOBaHHBIX Ha mpuMmeHeHnn W, B KOHTEKCTE MEXIyHapOJHBIX M OTEUECTBEHHBIX HCCIICIOBAaHUH.
Texnomornn MU mpenocTaBisiioT IIMPOKHWE BO3MOKHOCTH JJIsi MOBBIIMICHUS TPOU3BOIUTEIBHOCTH B
MIPOMBIIIUIEHHOCTH U CEITbCKOM XO3SIIICTBE, ONTUMHU3AIMHM HCIIOJIb30BAaHUSI JHEPTUH U PECYpPCOB,
MOBBIIICHUS] MHKIIIO3UBHOCTH (PMHAHCOBBIX YCIYT, COBEPIICHCTBOBAHHUS YIPABICHUS U TOAJEPIKKH
WHHOBAIIUOHHOM TIPEeANPUHUMATENBCKOW cpeapl. B To ke Bpemsi aBromaruzanus u LUQpoBas
TpaHchopMaIusi MOTYT MPUBECTH K M3MEHEHHUSM Ha PHIHKE TPYyHa, MOATOMY MEepPernoAroToBKa KaapoB,
npodeccuoHaabHOe O0yUeHHE U Pa3BUTHE YEIIOBEUECKOTO KamuTasa JOHKHBI CTaTh TPUOPUTETOM.

B craTtbe narorcs pekoMeHAauu ISl MOJIMTUKOB M PETYIMPYIOLUIUX OPTaHOB 110 BOIPOCAM MOJEPHU3ALINH
MHPPACTPYKTYpHI, YKPEIUICHHS OSTUYECKUX U TMPABOBBIX pPaMOK, OOECHEUYEeHHUs] COIUATHHOU
CIPaBEAJIMBOCTH M MOBBIIICHUS] SJKOHOMUYECKON ycTOMUMBOCTH. [IpoBe1€HHBIN aHaNN3 MOKa3bIBAET, YTO
sbdextuBHoe BHeapenue MU moxer mnpeoOpa3oBaTh HSKOHOMHUYECKYHO MOAENIb A3sepOaiimkana,
3aBHCSIIYIO OT HETH, B OCHOBAHHYIO HA 3HAHUAX U TEXHOJIOTHUSAX, KOHKYPEHTOCIIOCOOHYIO U YCTOWIUBYIO
cuctemy. OmHoBpemMeHHO TexHOoruu WU co3maroT OnarompusTHBIE YCIOBHS JJII PETrHOHAIBHOTO
COTPYIHUYECTBA, MPUBJICUCHUS] MEKTyHAPOAHBIX UHBECTULIUHA U Pa3BUTUS MHHOBAIMOHHBIX CTapTaIlOB.
B cratpe momu€pkuBaercs Bkian unterpanuu MM B SKOHOMHUYECKYIO JUBEPCUDUKAINIO, COITUATBHYIO
CIPaBEAJIUBOCTb M TEXHOJIOTHUUECKYI0 HE3aBUCUMOCTD CTPaHbI.

Knrouegvle cnoea: uckyccmeenHvlli uHmennieKkm, OKOHOMuyeckue pegopmel,  AzepbdatiodicaH,
ousepcughuxayus, ynpasienue, 4eio8eyeckull Kanuma, UHHO8AYUU
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INTRODUCTION

The global economy is undergoing a profound transformation driven by the swift progress in artificial
intelligence (AI), machine learning, and digital technologies (Schwab, 2017). This shift is marked by
increasing automation, data-driven decision-making, and the integration of "smart systems" across various
sectors, leading to higher productivity and the emergence of new business models. Countries that adapt
flexibly to these changes achieve greater competitiveness and sustainable development opportunities
(Sachs, 2015).

For Azerbaijan, the need for economic diversification is evident, given its heavy dependence on
hydrocarbon revenues. Global demand for oil remains unstable, with sharp fluctuations in energy prices,
compounded by international geopolitical tensions and climate change challenges (Mammadov, 2025).
The traditional economic structure, primarily based on oil and gas exports, is insufficient for long-term
stability. In this context, Al technologies can be viewed as a key opportunity to accelerate Azerbaijan's
industrial and technological development stages (Trajtenberg, 2018).

Al technologies enable the optimization of industrial processes (through predictive maintenance and more
efficient resource allocation), improve governance efficiency (via automated administrative mechanisms
and enhanced policy analysis), make financial services more accessible and inclusive (thanks to
personalized banking and fintech solutions), and strengthen financial systems (with advanced forecasting
and fraud detection methods) (Goldfarb, 2018). Additionally, Al supports education development,
promotes innovative entrepreneurship (by reducing market entry barriers for startups), and leverages
Azerbaijan's geostrategic position to become a regional digital hub.

This article examines the significance of Al-based reforms, drawing on approaches from international and
local researchers, and presents a multi-stage roadmap to ensure their realistic, ethical, and inclusive
implementation (Mammadov, 2025).

A pivotal event in this context is the approval of the "Artificial Intelligence Strategy of the Republic of
Azerbaijan for 2025-2028" by President Ilham Aliyev in March 2025 (Aliyev, 2025). This strategy
demonstrates the state's commitment to utilizing Al for national development goals. Its main objectives
include accelerating Al development, supporting scientific research, improving information infrastructure,
and forming an innovative, secure, and inclusive Al ecosystem. Priorities encompass enhancing economic
competitiveness, creating a favorable environment for Al adoption, advancing education and research,
strengthening the legal framework, promoting public-private partnerships, and raising public awareness
(Digital Watch Observatory, 2025). The strategy also focuses on ethical Al applications, shared
infrastructure creation, and international cooperation, aiming to solidify Azerbaijan's position in the global
digital economy.

The Artificial Intelligence Strategy of the Republic of Azerbaijan for 2025-2028

Approved by President Ilham Aliyev in March 2025, the "Artificial Intelligence Strategy of the Republic
of Azerbaijan for 2025-2028" serves as a comprehensive roadmap for integrating Al into the national
economy and society (Aliyev, 2025). The strategy targets the rapid adoption of Al technologies, the
advancement of scientific research in the field, the enhancement of information and communication
infrastructure, and the creation of a conducive environment for innovation.

Key pillars of the strategy include:

Education and human capital development: Introducing Al subjects in schools and higher education
institutions to build a skilled workforce for the future.

Scientific research and innovation: Increasing funding for Al projects, establishing specialized centers,
and defining strategic research directions.
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Legal and regulatory framework: Developing a legal base to ensure ethical implementation, data privacy,
and intellectual property protection.
Public-private partnerships: Facilitating knowledge and experience exchange between the state and private
sectors, and creating conditions for joint projects.
Public awareness: Conducting campaigns to help society better understand Al technologies (Innovation
and Digital Development Agency, 2025).
Implementation involves detailed action plans. For instance, the Azerbaijan National Academy of Sciences
(ANAS) has approved plans to promote Al research, develop digital infrastructure, and apply Al across
various scientific fields (Azerbaijan National Academy of Sciences, 2025). Additionally, work is underway
to adopt national standards for Al implementation, ensuring compatibility, security, and alignment with
international best practices (Ministry of Digital Development and Transport, 2025).
Experts view this strategy as a forward-thinking approach that aligns Azerbaijan's development goals with
the Fourth Industrial Revolution. Prioritizing ethical and inclusive Al helps minimize potential risks—
such as job losses and deepening social inequalities—while fostering productivity growth and new
economic opportunities.
The document not only reflects political will and resource allocation but also signals to international
partners Azerbaijan's serious intent to become a regional Al leader. This could attract foreign investments
and collaborations. However, successful execution will depend on effective monitoring mechanisms,
adaptive policies, and ongoing stakeholder involvement.
Azerbaijan's AI Readiness in a Regional Context
To assess Azerbaijan's progress in Al adoption, it's useful to compare it with regional neighbors using the
2024 Government Al Readiness Index prepared by Oxford Insights (Oxford Insights, 2024).
This index evaluates countries' readiness to implement Al in public services across three main pillars:

e Government,

e Technology Sector,

e Data & Infrastructure.
The following table presents results for Azerbaijan and selected regional countries:

Table 1. Comparative statistics on Al readiness in a regional framework

Sira | countries Global | Overall Government Technology | Data &
Rank Score Sector Infrastructure

1 Azerbaijan 111 39.92 35.56 29.43 54.78

2 Georgia 96 46.92 43 .41 34.53 62.81

3 Armenia 88 4451 37.97 3291 62.66

4 Turkiye 53 60.63 70.73 45.13 66.02

5 Russia 39 64.72 72.15 45.38 76.62

6 Iran 91 43.88 26.54 38.82 66.29

7 Kazakhstan | 76 51.41 54.75 33.54 65.93

8 Uzbekistan 70 53.45 64.71 33.5 62.14

Note: Global rankings for some countries are approximate based on available data.
The table shows that 8 countries had analyzed and based on the analysis it is possible to rank them
accordingly. It is worth mentioning that analyzed countries are regional and, in most cases, have borders
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with each other. In general, besides these countries the Oxford Insights (2024) research group observed
the data of more than 180 countries.

Azerbaijan ranks 111th globally with an overall score of 39.92, placing it behind Georgia (96th, 46.92),
Armenia (88th, 44.51), Turkey (53rd, 60.63), Russia (64.72), Kazakhstan (51.41), and Uzbekistan (70th,
53.45), but ahead of Iran (43.88).

Breaking down by pillars:

Government: Azerbaijan's score of 35.56 is significantly lower than Turkey's (70.73) and Russia's (72.15),
indicating gaps in Al adoption in public services and policy frameworks.

Technology Sector: The weakest area at 29.43, highlighting challenges in the innovation ecosystem and
private sector involvement—even trailing Iran (38.82).

Data & Infrastructure: A somewhat competitive 54.78, though still behind Russia (76.62) and Turkey
(66.02).

This comparison underscores the need for targeted investments in the technology sector, improved
government frameworks, and infrastructure development to elevate Azerbaijan's regional leadership.
These align fully with the 2025-2028 Al Strategy.

Industrialization and Al Application

Modernizing industry lies at the heart of Azerbaijan's economic diversification agenda. Currently, the non-
oil industry accounts for less than half of GDP, with much Soviet-era industrial potential either dismantled
or underutilized. Al can revitalize this sector through "smart manufacturing" methods, including
automation, robotics, and algorithms that predict equipment failures, reducing downtime and operational
costs (Aghion et al., 2017). For example, machine learning models can analyze sensor data from
production equipment to optimize performance and extend service life.

In energy-intensive fields, particularly oil and gas processing, Al enables efficient resource use, minimizes
waste, boosts energy savings, and supports transitions to renewable sources.

Al-based supply chains can also enhance Azerbaijan's transit capabilities, especially within the "One Belt,
One Road" initiative, where the country could serve as a key transit hub. Predictive analytics can forecast
demand, optimize logistics routes, and manage warehouses in real-time, cutting cross-border trade delays
and costs. An ambitious industrial policy should include Al-equipped technoparks and high-tech clusters
in areas like semiconductors, renewable energy technologies, agritech, and advanced logistics. Reviving
Azerbaijan's historical legacy in semiconductor production—recall that one of the first chip factories
outside the US during the Soviet era was in Azerbaijan—could integrate the country into global critical
technology supply chains.

Agriculture, a major employer in Azerbaijan but plagued by low productivity due to outdated methods,
holds great potential for Al-driven precision farming. Drones for aerial monitoring, algorithms for soil and
crop analysis, and machine learning models for predicting climate and pests can boost yields while making
resource use more efficient. Amid global food security concerns driven by climate change and population
growth, Azerbaijan could emerge as an exporter of "smart agriculture products and technologies" (Sachs,
2015). The 2025-2028 Al Strategy supports this through technoparks, agritech innovations, and public-
private partnerships (Aliyev, 2025).

Moreover, Al application in industry promotes environmental sustainability. Algorithmic models can
simulate production processes to reduce carbon emissions and encourage green manufacturing.
Experiences from other countries, like Germany's "Industry 4.0" initiative, show that Al integration creates
more resilient and flexible production ecosystems. Azerbaijan could adopt similar models: launching pilot
projects in key regions, scaling successful results, and continuously monitoring employment and economic
outcomes.

Https://theesri.com/ ISSN 2413-7235
153


https://theesri.com/

AZORBAYCANDA iQTiSADI iISLAHATLARIN HOYATA KECIRILMOSi XUSUSiYYOTLORI VO PROBLEMLORI
KONSTITUSIYA VO SUVERENLIK iLiNO HOSR OLUNMUS ELMi 9SORLOR TOPLUSU XXIV BURAXILIS, 2025
IV BOLMO: ROQOMSAL IQTiSADIYYAT VO SUNi INTELLEKT

Labor Market Reforms and Human Capital Development

The adoption of artificial intelligence (Al) inevitably impacts the labor market. Studies indicate that about
47% of current jobs are susceptible to automation, particularly those involving routine and repetitive tasks
(Frey & Osborne, 2017). While this raises the risk of job reductions, it also creates opportunities in high-
skill areas like data science, Al engineering, and digital entrepreneurship. Automation technologies by
using Al, can significantly improve productivity and economic growth, but they also risk worsen income
inequality by displacing low-skill jobs while creating demand for high-skill roles (Acemoglu & Restrepo,
2018). At the same time automation of work process creates the risk of job reductions, it also creates
opportunities in high-skill areas such as data science, Al engineering, and digital entrepreneurship (Bessen,
2019).

To minimize negative effects and capitalize on positives, Azerbaijan should prioritize reskilling and
upskilling policies in its labor market reforms.

Key initiatives include:

Integrating STEM education with Al curricula: From schools to universities, incorporating Al modules
into science, technology, engineering, and mathematics (STEM) programs to equip future generations with
coding, machine learning, and ethical Al knowledge.

Vocational training programs: Especially through Al-based platforms, to transition workers from declining
traditional industries to new fields like tech services and "smart agriculture."

Personalized e-learning: Al-powered platforms offering customized courses, adaptive learning paths, and
continuous assessment to support lifelong education for all age groups.

Education should emphasize not only technical skills but also soft skills—critical thinking, creativity,
problem-solving, and emotional intelligence—which cannot be replaced by Al (Autor, 2015). Reforms
should promote multidisciplinary approaches, such as combining Al with business, healthcare, and
environmental sciences, to produce more adaptable specialists.

The 20252028 Al Strategy plays a crucial role here, envisioning:

Inclusion of Al in national curricula,

Funding for workforce training programs,

Preparation of skilled experts through international collaborations (Aliyev, 2025).

To prevent inequalities, policies should support vulnerable groups—Iike rural workers or older
employees—through targeted training subsidies and inclusive access to digital tools. Monitoring labor
market changes via Al analytics will allow the government to anticipate trends and adjust policies
accordingly.

Thus, human capital development must align with economic demands while ensuring social justice.
Fiscal Policy and AI-Based Governance

For Azerbaijan, fiscal reforms are vital for macroeconomic stability, and Al offers powerful tools to
enhance transparency, efficiency, and accountability.

Automated tax collection: Al systems can analyze financial transactions to detect tax evasion and fraud,
enabling fairer revenue collection without added administrative burden (OECD, 2021).

Expenditure optimization: Machine learning algorithms identify inefficient spending, forecast budget
needs, and provide data-driven resource allocation suggestions.

Algorithmic auditing: Real-time monitoring of public financial flows and flagging suspicious transactions
can significantly curb corruption.

However, Al in fiscal governance raises ethical issues: data privacy, algorithmic bias, and the need for
human oversight. Policies must balance technological efficiency with protecting citizens' rights and
ensuring fair outcomes.
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Integrating Al into Azerbaijan's tax and budget systems could substantially increase non-oil revenues,
supporting investments in priority areas like education, healthcare, and infrastructure.

In the hydrocarbon sector, Al governance mechanisms can track revenues, royalties, and distributions to
minimize mismanagement risks. Publicly accessible digital dashboards for citizens could further enhance
transparency.

The 2025-2028 Al Strategy supports these fiscal reforms, deeming Al essential for transparency,
efficiency, and anti-corruption efforts in public administration (Aliyev, 2025). Additionally, Al can enable
scenario modeling in fiscal planning, simulating the impacts of economic shocks or policy changes to
make decisions more scientifically grounded. International examples, such as Singapore's use of Al in
public finance, offer valuable lessons for Azerbaijan. Such approaches can foster more resilient fiscal
policies amid global uncertainties.

Financial Reforms: Digital Banking, Fintech, and Central Bank Digital Currencies (CBDCs)

Here is the revised text with in-text citations converted to author-year format:

Azerbaijan's financial system urgently needs modernization to support a digital economy. Al can
revolutionize the banking sector—for instance, through advanced credit scoring models using alternative
data sources like social media metrics and transaction histories, making loans accessible to small and
medium enterprises (SMEs) and underserved populations, thereby boosting financial inclusion (Arner et
al., 2016).

Al-based real-time fraud detection systems analyze transaction patterns to prevent unauthorized activities,
ensuring security in an increasingly digital environment.

Blockchain technology and smart contracts can automate financial operations, reducing risks and
enhancing market transparency and trust. Central Bank Digital Currencies (CBDCs), such as a proposed
"digital manat," would strengthen monetary policy sovereignty, improve cross-border payment efficiency,
and reduce reliance on cash (Auer et al., 2020).

To foster fintech ecosystem growth, "regulatory sandboxes"—controlled environments for testing
innovative products—could play a key role. This would stimulate startups specializing in Al-based
solutions for payments, insurance, and management.

The 2025-2028 Al Strategy identifies fintech development, digital manat pilots, and blockchain
integration as priorities (Aliyev, 2025). Collaborations with international fintech hubs could facilitate the
adoption of best practices and the export of local solutions. However, cybersecurity risks must be
addressed through robust legal and institutional mechanisms. Ultimately, these financial reforms will
contribute not only to economic efficiency but also to sustainable macroeconomic stability.

Governance, Ethics, and AI Regulation

Effective Al adoption depends not just on technology but also on strong governance and ethical
frameworks. Principles of transparency, accountability, and fairness are essential for building public trust.
Azerbaijan could establish a "National Al Ethics Council" to align with international standards from
UNESCO, the European Union, and others. This council would monitor Al implementation, develop
ethical guidelines, and strengthen legislation on data sovereignty.

Joint data standards and cybersecurity protocols with regional countries would prevent fragmentation and
support cross-border innovations. To avoid discrimination in Al systems, diverse data sources and regular
audits are crucial. Mechanisms for public participation would make Al policies more inclusive and
transparent.

Education, Science, and Innovation Ecosystem

Building a knowledge-based economy requires a thorough overhaul of education and research institutions.
In line with international recommendations, Azerbaijan should aim to create at least two world-class
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universities in the coming decade, specialized in Al, equipped with modern labs, advanced technical
infrastructure, and international faculty.

Multidisciplinary Al research centers focused on applications in energy, agriculture, healthcare, and
finance would stimulate innovation, curb brain drain, and retain local talent.

A dynamic startup ecosystem is also essential, supported by venture funds, business incubators, and Al-
oriented accelerators to commercialize research outcomes. To achieve this, R&D spending as a share of
GDP should rise from the current 0.2% to at least 2—3% by 2030, aligning with OECD benchmarks and
ensuring technological independence.

The 2025-2028 Al Strategy allocates specific resources for research centers, startups, and international
collaborations. Investing in science and innovation will secure long-term economic growth sustainability.
Additional policies for ecosystem expansion include tax incentives for R&D, joint programs with global
universities, competitions for young innovators, and metrics like patent applications and successful startup
rates to measure progress.

Strategic Challenges and Opportunities

Challenges

Implementing Al-driven reforms comes with several hurdles:

- Skills and knowledge gaps: Azerbaijan lacks sufficient Al specialists. Learning from global experiences,
education reforms, and international training programs are key to addressing this.

- Infrastructure limitations: Without powerful computing resources, reliable data centers, and high-speed
internet, digital transformation is impossible—especially in rural areas.

- Geopolitical risks: Global competition over Al technologies may limit access to resources and
partnerships, requiring balanced diplomacy.

- Digital divide: Unequal access between urban and rural areas could exacerbate social inequalities;
targeted infrastructure investments are needed.

- Institutional rigidity: Existing bureaucratic systems and outdated norms may hinder reforms,
necessitating change management strategies.

Opportunities

Azerbaijan also has distinct advantages:

- Energy resources: Hydrocarbon revenues can fund Al infrastructure and research.

- Geographic position: As a bridge between Europe and Asia, it could become a digital corridor.

- Youthful population: Tech-savvy and innovative youth, with proper education and motivation, can drive
Al entrepreneurship.

- Regional leadership: Early Al adoption could position Azerbaijan as a digital leader in the South
Caucasus.

Timely and effective resolution of challenges will unlock these opportunities and amplify the country's
development potential.

Al-Driven Economic Reforms Roadmap

A phased roadmap for integrating Al into Azerbaijan's economy, based on the national strategy, consists
of three stages:

- Stage 1 (2025-2030) — Foundation Building: Adopt the national Al strategy, add Al subjects to education
programs, establish research labs. Implement pilots in taxation, public administration, and fintech. Focus
on capacity building and regulatory frameworks.
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- Stage I1 (2030-2040) — Expansion and Integration: Scale Al applications in industrial clusters and "smart
factories." Deploy digital solutions in healthcare, education, and agriculture. Fully launch the digital manat
(CBDC), integrate blockchain into governance, and expand 5G networks and data centers.

- Stage III (2040-2050) — Global Competitiveness: Transform Azerbaijan into a regional Al hub linking
Europe and Asia. Achieve globally ranked universities, a robust innovation ecosystem, and exports of Al
solutions.

Each stage should include specific metrics, outcome indicators, and adaptation mechanisms for
technological changes.

Examples and International Experiences

Lessons from world leaders can guide Azerbaijan:

- Singapore has successfully applied Al in public administration and fintech through its "smart nation"
concept, investing in education, digital infrastructure, and innovation ecosystems.

- South Korea achieved rapid growth in electronics and Al via public-private partnerships, supported by
strong government policies and education systems.

- Estonia ensures efficiency and transparency in governance with Al-based e-services and digital IDs.

- China has become a global Al leader through state-directed strategies, massive funding, research funds,
and startup support.

Azerbaijan can adapt these experiences to its scale, leveraging unique strengths in energy and logistics.
Regional and International Cooperation Perspectives

Azerbaijan's Al-driven reforms extend beyond national borders. Regional opportunities include:

- South Caucasus Digital Corridor: A joint initiative with Georgia and Turkey for Al-enhanced logistics
and trade networks.

- Partnership with the European Union: Al solutions for renewable energy, smart grids, and green
transitions.

- Participation in global forums: Active involvement in defining international Al ethics and governance
standards to protect national interests and attract investments.

Challenges in AI Implementation

One of the biggest hurdles in Al-based reforms is ensuring their ethical and inclusive execution; otherwise,
social inequalities could deepen, and public trust erode.

For example, biases in decision-making algorithms might negatively affect marginalized groups.
Automation without adequate social safety nets could lead to widespread job losses.

Al adoption can follow stages akin to economic transformation:

1. Initial phase — pilots and early investments in key sectors.

2. Integration phase — broadening and interconnecting Al across industries.

3. Full realization — Joining global value chains and exporting competitive Al solutions.

Data privacy breaches, cybersecurity vulnerabilities, and dependence on foreign technologies must also
be managed carefully.

Conclusion

Al-driven economic reforms open vast opportunities for Azerbaijan, aiding economic diversification,
competitiveness, and sustainable development.
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The core roadmap—foundation, expansion, and global competition stages—aims to free the country from
oil dependence and transition to a knowledge- and technology-based society.

At the heart of this process is the "Artificial Intelligence Strategy of the Republic of Azerbaijan (2025—
2028)," approved by President Ilham Aliyev in March 2025. Covering education, science, ethics,
infrastructure, and inclusivity, it positions Al as a key catalyst for economic reforms.

Success requires three-way partnerships:

- Government: Creating clear ethical and legal frameworks and overseeing implementation.

- Industry and academia: Providing advanced training, innovation, and knowledge exchange.

- Society: Supporting efforts to bridge digital divides and promote inclusive approaches.

In essence, Al-driven reforms can enhance not only Azerbaijan's internal development but also its regional
leadership and global integration.
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