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FROM NECESSITY TO OPPORTUNITY? ENTREPRENEURSHIP
DYNAMICS AND ECOSYSTEM CONSTRAINTS IN GEORGIA, 2014-2024

Akaki Kapanadze
Director of the Project Management Department, Caucasus University

Abstract

Georgia has become something of a poster child for regulatory reform—it ranked sixth globally for ease of
doing business by 2019—yet its startups remain stubbornly small and domestically bound. This paper asks why
that gap between formal achievement and real outcomes persists. Using a mixed-methods approach that com-
bines ten years of national statistics, international benchmarks, and original survey data from seven early-stage
tech founders in Thilisi, | trace how the entrepreneurial ecosystem changed between 2014 and 2024.

The picture is uneven. Business registrations surged, and the pandemic produced a new cohort of dig-
ital-native founders who identify as opportunity-driven rather than necessity-driven. But the underlying
structure is still dominated by micro-enterprises, and the policy framework has optimized for entry while
offering little help with scale.

Finance is the most visible constraint: collateral demands reach 200 percent and local-currency lending
rates hover near 19 percent, but the deeper issue is the absence of instruments that distinguish high-growth
ventures from subsistence firms. R&D spending remains below 0.3 percent of GDP, and university-industry
links are weak. The survey respondents capture this tension well: they pour resources into product develop-
ment and express strong confidence in their survival, yet none exports, most depend on local B2B contracts,
and several carry cash reserves covering less than three months.

The paper argues that Georgia needs to move beyond uniform micro-loans and sector-agnostic grants
toward tiered support that ties export credit and patient capital to clear innovation thresholds. Without that
shift, the country’s entrepreneurial energy is likely to keep circling the same small domestic plateau.

Keywords: Entrepreneurship, Entrepreneurial Ecosystem, Georgia, Small and Medium-sized Enterprises
(SMEs), Innovation, Opportunity-Driven Entrepreneurship, Access to Finance, Economic Development

Introduction

Research on transition economies shows that institutions shape where entrepreneurship flourishes. Aid-
is, Estrin, and Mickiewicz demonstrated that reliable legal frameworks and market-supporting governance
determine whether firms start and grow. This matters for Georgia, which inherited Soviet economic struc-
tures that still influence business behavior today (Aidis, Estrin, and Mickiewicz 2008, 656—672). Studies find
that in such settings, people often start businesses out of necessity—because jobs are scarce—rather than to
pursue new opportunities. Yet with coherent policies on finance and skills, these ventures can shift toward
genuine innovation (Papiashvili and Dzabakhidze 2021, 32-41).

Most research examines large cases like Russia or Poland. Georgia remains understudied, particularly
regarding how its ecosystem evolves over time. This gap matters because Georgia combines high regulatory
quality with limited firm scale and innovation—a puzzle that challenges standard assumptions about how
institutional reform drives economic change.

This paper tracks how entrepreneurship in Georgia changed from 2014 to 2024. Business registrations
rose sharply during these years, following regulatory reforms and new government programs. SMEs now
employ most of the workforce and generate much of the country’s economic value. Georgia offers a clear
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case for studying how policy, finance, skills, and geography interact to shape what entrepreneurs can actually
achieve.

Understanding this evolution carries scientific weight. Georgia presents a puzzle that challenges standard
assumptions: why do extensive business reforms not translate into more innovative, scaling enterprises? The
answer has implications for how we think about institutional change and economic development in small, open
economies. The idea of this paper is to highlight practical levers that could strengthen growth-stage financ-
ing, improve entrepreneurial skills, and promote more balanced regional inclusion. To do that, the study uses
a mixed-methods approach: combining national statistics, international benchmarks, policy documents, and,
most importantly, new primary data collected directly from Georgian entrepreneurs. The analytical framework
draws upon the Global Entrepreneurship Monitor’s distinction between necessity-driven and opportunity-driv-
en entrepreneurship, as well as the OECD’s SME Policy Index methodology for assessing institutional support
ecosystems (Ahmad and Hoffmann 2008, 7). The research focuses on several guiding questions:

1. What structural shifts occurred in Georgia’s entrepreneurial ecosystem between 2014 and 20247
2. How have public policies, taxes, and trade frameworks influenced firm creation and growth?

3. Which constraints—financial, regulatory, skills, or infrastructure—still block scaling, especially outside
Thilisi? What interventions could best support sustainable, inclusive entrepreneurship going forward?

An original online survey adds firsthand material. Existing datasets on Georgia focus on traditional small
businesses; this survey targets technology-oriented startups specifically. The sample is small—seven ear-
ly-stage founders and SME owners—but offers detailed accounts of finance, innovation, and regulation. Most
respondents work in tech, showing how newer entrepreneurs experience policy on the ground. Their re-
sponses fill gaps in official data, particularly on credit access and hiring difficulties.

Methodologically, the paper combines time-series and cross-sectional analysis of official data with qual-
itative coding of survey responses and policy texts. This allows comparison with international trends while
capturing local specifics, such as the urban-rural digital divide and emerging social entrepreneurship. The
paper has four sections. It should interest researchers studying entrepreneurship in constrained institutional
settings and policymakers in comparable small economies. Section 2 reviews literature and methodology.
Section 3 presents findings on macro trends, institutions, finance, skills, and innovation, including detailed
survey results. Section 4 concludes with recommendations and directions for future research.

2. Main body
2.1. Literature review

Three theoretical lenses illuminate Georgia’s 2014—2024 trajectory. Schumpeterian innovation theory
explains why deregulation alone failed to produce technological upgrading: creative destruction requires
complementary R&D investment, which Georgia’s expenditures could not sustain. Institutionalist approaches
highlight the gap between formal regulatory reform and persistent informal barriers—specifically, the high
collateral requirements and local-currency lending rates that filter “opportunity” entrepreneurship by access
to assets rather than business viability.

Theoretical approaches span economics, sociology, and psychology. Schumpeter’s classic theory por-
trays entrepreneurs as innovators who disrupt equilibrium through “creative destruction,” linking enterprise
to technological progress and transformation (Schumpeter 1934, 185-189). Later Schumpeterian growth
models explore how innovation and policy affect long-term welfare (Oikawa and Ueda 2018, 104—-118). From
this lens, entrepreneurship and innovation become core engines of growth, especially in emerging econo-
mies shifting toward knowledge-based systems.

Policy-oriented frameworks see entrepreneurship less as a personal trait and more as a developmental
mechanism. The World Bank’s study stresses the need for coherent reform and highlights finance, skills,
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and governance as key ecosystem pillars (Kuriakose 2013, 9). The OECD’s monitoring of Georgia’s SME De-
velopment Strategy 2016—2020 adds that regulatory simplification, finance access, and performance-based
oversight are vital for inclusive growth (OECD 2019, 44). These interpretations echo innovation-systems the-
ory, which views entrepreneurship as the product of collaboration among firms, government, and education
rather than isolated individual effort.

In development economics, its link with innovation also appears through export diversification and tech-
nological upgrading. Studies of China’s export-led transformation show how industrial policy and capability
building create self-sustaining growth—a lesson relevant to Georgia’s attempt to move beyond low-value
SMEs (Felipe et al. 2010, 2). The Asian Development Bank notes that this shift “from low-productivity to
high-productivity activities” depends on policy-driven learning and diversification (Felipe et al. 2010, 16-17),
aligning with OECD advice for Georgia to boost research, innovation transfer, and SME internationalization
(OECD and EBRD 2023, 343).

Empirical evidence on Georgia paints a mixed picture. The Global Entrepreneurship Monitor (GEM) Geor-
gia National Report finds strong social support and high early-stage activity, yet limited innovation, high risk
aversion, and reliance on external finance (Lezhava, Brekashvili, and Melua 2015, 24-54). The World Bank
(2013) and OECD (2019) recognize institutional progress—simpler taxes, easier registration, SME programs—
but note weak implementation and monitoring (OECD 2019, 11-13).

Post-pandemic studies extend this view. Papiashvili and Dzabakhidze (2021) argue that COVID-19
deepened Georgia’s dependence on FDI, remittances, and tourism, exposing ecosystem fragility (Papias-
hvili and Dzabakhidze 2021, 36). Still, they observe faster digital adoption and youth entrepreneurship,
signs of a more resilient culture. Surmanidze et al. (2023) confirm that finance access and resilience now
determine SME survival (Surmanidze et al. 2023, 160-161), urging broader credit guarantees and venture
capital instruments.

The OECD’s SME Policy Index 2024 shows Georgia outperforming regional peers in business reforms but
lagging in innovation, R&D, and women’s entrepreneurship (OECD and EBRD 2023, 314). The UN Women and
ILO National Assessment of WED (2023) likewise highlight gender gaps linked to credit limits, asset inequal-
ity, and social norms (UN Women and ILO 2023a, 49-51). Meanwhile, the CSRDG (2023) mapping of social
entrepreneurship finds promising initiatives but little funding or institutional backing (Gegeshidze 2024, 8).

For Georgia, this suggests that institutional reform must be complemented by targeted financing mech-
anisms—specifically, tiered support that distinguishes high-growth potential firms from micro-enterprises at
the formation stage.

2.2. Methodology

This study uses a mixed-methods research design that combines Geostat time-series with survey snap-
shots. The approach combines different types of data to balance the weaknesses of any single method and
to strengthen the credibility of the results. The quantitative part provides a statistical overview of national
trends, while the qualitative part adds depth and context by reflecting the lived experiences of entrepre-
neurs. Together, they make the analysis both data-driven and grounded in real-world perspectives.

The quantitative analysis relies on secondary data from reputable sources. National statistics on GDP
growth, unemployment, business registrations, and foreign direct investment (FDI) were obtained from the
National Statistics Office of Georgia (GeoStat). To place Georgia in a wider context, international benchmarks
such as the OECD’s SME Policy Index and the Global Entrepreneurship Monitor (GEM) reports were also used.
These datasets made it possible to trace changes over time and to compare Georgia’s progress with regional
and global standards.

To complement the macro-level data and capture everyday business realities, an original online ques-
tionnaire was developed and distributed among active entrepreneurs. The survey aimed to gather detailed
insights into firm-level challenges, opportunities, and perceptions of the business climate. It covered topics
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such as business demographics, financial performance, investment in innovation, the impact of government
policies, and confidence in the future.

Participants were mainly founders or owners of early-stage startups and small or medium-sized enter-
prises (SMEs) operating in Georgia. A purposive sampling method was used to identify respondents through
business associations and networks connected to Caucasus University. Invitations were shared via profession-
al social media and email channels. The final sample included seven respondents, most from the technology
sector who had started their businesses in 2020 or later.

The survey of 7 tech founders (purposive sample via Caucasus University networks, March—April 2024)
serves illustrative, not inferential, purposes. Quantitative items are descriptive only; open responses were
thematically coded for recurring constraints. The sample is biased toward educated, urban entrepreneurs—
findings should be read as hypothesis-generating, not representative (Creswell and Plano Clark 2018, 43—-47).

Given resource constraints and the difficulty of accessing busy entrepreneurs during the research peri-
od, purposive sampling was employed to identify information-rich cases (Patton 2015, 264—65). The sample
size (n=7) reflects informational redundancy rather than statistical power—the point at which additional in-
terviews yield diminishing thematic returns for exploratory purposes. While this approach cannot support
probabilistic claims, it aligns with qualitative research conventions where small samples are accepted for
theory development when saturation is reached. All respondents were recruited through Caucasus Universi-
ty networks, introducing selection bias toward educated, urban, tech-oriented entrepreneurs that must be
acknowledged in interpretation.

Quantitative survey items (revenue, employee counts, R&D expenditure) are reported as descriptive
statistics only, with no inferential analysis attempted. Given n=7, percentages are provided for transparency
but should not be interpreted as population estimates. Open-ended responses were analyzed using basic
thematic coding to identify recurring topics, with findings reported as illustrative quotations rather than the-
matic saturation (Patton 2015, 539-40).

Finally, Georgia’s fast-changing policy and economic environment means that the results capture only a
specific moment in time; new developments could quickly reshape the landscape.

Even with these caveats, combining quantitative scope with qualitative insight provides a strong and
balanced foundation for understanding a decade of entrepreneurial change in Georgia.

2.3. Macroeconomic and institutional context

Georgia’s entrepreneurship landscape reflects an economy still moving from structural instability toward
an innovation-driven model. Over the past decade, growth has been sustained, for now. GDP expanded by
about 5 percent annually before the pandemic, then contracted in 2020 as FDI fell from 7.5 to 3.9 percent
of GDP and external debt rose to 127 percent (Papiashvili and Dzabakhidze 2021, 37). These shocks exposed
Georgia’s dependence on remittances, tourism, and foreign capital (energy, transport) rather than domestic
productivity. The “growth paradox” (Papiashvili & Dzabakhidze, 2021) persisted because formal business cre-
ation (measured by registrations) was decoupled from employment generation: each new firm created 0.3
jobs on average between 2016—-2019—below the 1.0-1.5 typical in EU catching-up economies (Papiashvili
and Dzabakhidze 2021, 38).

Unemployment remains high at around 18 percent, and youth joblessness is even greater (Papiashvili
and Dzabakhidze 2021, 38). Much of Georgia’s self-employment is necessity-driven, reflecting an SME struc-
ture dominated by micro firms with limited capacity to innovate or scale. The OECD notes that while macro-
economic stability and regulation are relatively strong, Georgia still struggles to turn “necessity entrepreneurs
into opportunity entrepreneurs.” (OECD 2024, 23)

Institutional reforms since 2006 have made Georgia one of the easiest countries for doing business, re-
ducing bureaucracy and taxes and liberalizing labor and customs rules (Kuriakose 2013, 52). The World Bank
ranked Georgia among the world’s top reformers, yet its Fostering Entrepreneurship in Georgia (2013) report
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warned that the country lacked “a specific SME policy or an innovation strategy,” with weak coordination
among business institutions (Kuriakose 2013, 51) Coordination among institutions such as the Chamber of
Commerce, Business Association of Georgia, and the Tax Ombudsman was described as weak and overlap-
ping, leading to duplication of support efforts (Kuriakose 2013, 52-53).

Subsequent frameworks—the SME Development Strategies 2016—2020 and 2021-2025—helped align pol-
icy with EU standards, but the 2024 SME Policy Index still found wide implementation gaps. A new Public Pro-
curement Law awaits full enforcement, and procurement remains an underused tool for SME support. Policy
focus, therefore, leans more on harmonization than on tangible assistance (OECD and EBRD 2023, 335-336).

Finance access remains a serious barrier. Five major banks hold nearly 80 percent of total assets (Kuria-
kose 2013, 52), limiting credit to small firms—barely one-fifth of all lending (Kuriakose 2013, 52). The OECD
(2019) noted modest improvements but cited collateral demands of up to 200 percent and local-currency
rates near 19 percent (OECD 2019, 28-29). The Produce in Georgia program offers partial guarantees, yet
uptake has been limited, and a full guarantee scheme is still in progress (OECD 2019, 39). Non-bank financing
is growing (OECD 2019, 51-53)—microfinance lending rose from 1.7 to 7.7 million GEL between 2010 and
2016—but venture capital and equity investment remain weak (OECD 2019, 70-79).

Regulatory reform shows a similar split. The 2022 Law on Entrepreneurship modernized corporate stan-
dards (Lomitashvili 2024, 62—63), but small firms still face high compliance costs, inconsistent tax rulings,
and weak contract enforcement outside Thilisi. The EU Business Climate Report 2024 remarks that while
legislation instills confidence in investors, practical implementation needs clearer procedures and stronger
oversight (Lomitashvili 2024, 76).

Education and human capital are another bottleneck. The 2024 SME Policy Index found that while vocation-
al training now includes the EntreComp framework, entrepreneurship in general and higher education remains
patchy (OECD and EBRD 2023, 327). The Fundamentals of Entrepreneurship course is optional, few universities
use experiential learning, and teacher training lacks consistent evaluation (OECD and EBRD 2023, 328). Teacher
training and data collection are also fragmented — Georgia lacks systematic evaluation of teachers’ entrepre-
neurial competencies and longitudinal tracking of student outcomes (OECD and EBRD 2023, 327).

The World Bank also reports that skill shortages—both managerial and technical—constrain high-growth
firms (Kuriakose 2013, 34-37), forcing many to rely on foreign experts. EU-funded programs such as ENPARD
and EU4Youth have improved training and rural entrepreneurship but with limited nationwide reach (Saakyan
2024, 39).

Infrastructure and connectivity continue to lag. The EU Business Climate Report 2024 highlights major
projects—highways, logistics hubs, and the digitalization of transport systems like the Maritime and Port Sys-
tems—financed by the EIB and EBRD (Lomitashvili 2024, 74). These will strengthen integration into European
trade networks, but many SMEs still face poor broadband, weak logistics, and high energy costs, restricting
their ability to scale.

Overall, Georgia’s macroeconomic and institutional setting shows only bumpy progress. Core condi-
tions—liberal regulation, fiscal discipline, openness to trade—are in place, yet the ecosystem’s depth in
finance, skills, and innovation lags behind formal reforms. The result is a small, reform-minded economy
where entrepreneurs operate between old habits and new opportunities, in an environment improving on
paper faster than in practice.

2.4. Trends and challenges

Startup activity has definitely increased since 2016, with overall enterprise structure dominated by micro
and small firms. According to Business Sector in Georgia 2024, about 98.6 percent of enterprises are classi-
fied as SMEs, and microenterprises alone account for more than half of total employment (Geostat 2024).
This concentration shows vitality at the grassroots level, though it also signals a persistent inability to scale.

The institutional side has become more supportive. The OECD Monitoring Report found that “the insti-
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tutional framework and operational environment for SMEs has substantially improved” through reforms in
business registration, financial legislation, and entrepreneurship education. Enterprise Georgia’s initiatives,
such as Produce in Georgia and various grant schemes, were meant to lower entry barriers and offer credit
guarantees, but implementation has been uneven. Access to finance improved on paper, yet the actual loan
portfolio remains heavily tilted toward established firms in urban centers. Natia Surmanidze and her co-au-
thors observed that a more co-ordinated approach to financial education and the development of alternative
financing tools could reduce the burden of heavy collateral requirements.

When looking at sectoral trends, services—especially tourism, hospitality, ICT, and creative industries—
have outpaced manufacturing. This reflects both structural composition and pandemic adaptation: online
commerce and digital freelancing filled the vacuum left by disrupted supply chains. The GEM Georgia Na-
tional Report 2014 already emphasized that Georgian entrepreneurs were quick to identify opportunities in
personal services and trade, though they showed lower innovation intensity compared to EU peers (Lezhava,
Brekashvili, and Melua 2015, 50). The latest EU Business Climate Report 2024 still repeats that innovative
start-ups remain an exception rather than the norm, suggesting that even though policies have advanced,
the innovation culture lags behind regional competitors such as Estonia or even Armenia (Lomitashvili 2024).

Foreign Direct Investment (FDI) data reinforce this imbalance. While total FDI inflows recovered in 2023~
24, much of it went to energy, transport, and construction rather than early-stage or tech ventures (Geostat
2025). The absence of larger venture capital markets and limited university-industry cooperation continue to
hold back innovation. A smaller pool of domestic investors means startups rely either on family networks or
donor programs. The ISET-UNDP 2024 report on high-growth sectors concluded bluntly that lack of financing
still remains one of the main obstacles to export (ISET 2024, 14-16).

Bureaucracy, though reduced, still forms a soft barrier. The regulatory reforms of the late 2010s simpli-
fied registration, but the compliance load—particularly taxation and reporting—feels heavy for new found-
ers. The OECD SME Policy Index 2024 places Georgia close to the Eastern Partnership average for regulatory
environment but behind EU benchmarks on monitoring, innovation, and SME digitalization (OECD and EBRD
2023, 151-154). Entrepreneurs frequently complain not about the existence of rules but costs of formal-
ization. In interviews collected by UN Women and ILO for the Survey of Women Entrepreneurs in Georgia,
participants described “dealing with government regulations and compliance costs” as second most common
barrier to growth, right after financing (UN Women and ILO 2023b, 52).

Cultural factors shape these obstacles in quieter ways. Entrepreneurship, while more visible in public
discourse than ten years ago, still carries mixed social perceptions. The GEM report pointed to a high “fear of
failure” index (Lezhava, Brekashvili, and Melua 2015, 30) and that psychological inheritance weighs on inno-
vative risk-taking. Many graduates still prefer public-sector or bank jobs to the uncertainty of startups. Even
among younger founders, there is often an assumption that a successful venture should “exit” quickly into
government programs or donor funding, rather than grow independently.

Market size is another hard reality. With fewer than four million people, domestic demand alone cannot
sustain growth beyond a small plateau. Regional integration, especially through EU’s DCFTA, has improved ex-
port potential but exposed Georgian SMEs to stronger competition (OECD 2019, 45-46). Most local producers
lack the certification, design, and marketing capacity to effectively reach Western markets. The Monitoring
Georgia’s SME Development Strategy 2016—2020 urged the government to create export credit instruments
and cluster support, but follow-up has been limited (OECD 2019, 52-54).

Comparatively, Georgia still outperforms many post-Soviet peers in ease of doing business and startup
formation speed. It ranked 6th globally in the World Bank Doing Business 2019 report (World Bank Group
2019, 5), yet the paradox remains that such rankings capture entry conditions better than sustainability. In
contrast, countries like Lithuania or Estonia, with smaller populations, have built more cohesive ecosystems
linking universities, incubators, and investors. The gap shows in innovation metrics: Estonia’s R&D expendi-
ture is around 1.7 percent of GDP, while Georgia’s remains below 0.3 percent (World Bank n.d.).

Still, there is genuine progress. The pandemic—despite its devastation—pushed digitalization forward. As
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Papiashvili and Dzabakhidze noted, and younger people now see entrepreneurship as a career choice rather
than a last resort (Papiashvili and Dzabakhidze 2021, 40). Post-pandemic digital adoption accelerated in tech
sectors, compared to 12% tech share in the total SME population. However, this cohort remains domestically
focused—none export, all rely on local B2B contracts—and financially fragile: 3/7 reported cash reserves cover-
ing <3 months. The shift from “necessity” to “opportunity” motivation is real but structurally constrained.

2.5. Survey findings

The exploratory survey gathered responses from 7 early-stage tech entrepreneurs in Thilisi. Given the
purposive sampling and small size, these findings are presented as illustrative case material rather than sta-
tistical evidence..

3. Summary of Results

The survey results offer a snapshot of Georgia’s emerging entrepreneurial landscape after 2020. Nearly
all respondents launched their businesses during or after the pandemic, reflecting a new generation of digital
startups. Every participant operated in the technology sector, mostly as small firms with 2—9 employees and
initial investments between USD 50,000 and 500,000.

Most companies earned less than USD 50,000 annually, though over half reported revenue growth
above 50% in the past two years—suggesting rapid but uneven expansion. Employment and tax contributions
showed modest increases, typical of early-stage businesses.

Innovation stood out strongly: over half of revenues came from new products or services, and more than
a quarter of total expenses went to research and development (R&D). Firms operated mainly within domestic
supply networks, with almost no exports, indicating local market dependence.

Funding patterns varied. While several relied entirely on self-financing, four of seven firms received
some external funding, mainly from investors or banks. Opinions on government policy impact were mixed—
ranging from negligible to moderate support—yet overall confidence in future survival was strikingly high.

Qualitative responses highlighted recurring needs: tax relief, better access to finance, and support for
innovation. The main challenges were securing clients, navigating regulation, and coping with limited digital
readiness among smaller enterprises. Respondents viewed entrepreneurship as central to long-term growth,
citing its role in innovation, job creation, and economic resilience.

While these exploratory responses cannot confirm broader patterns, they are broadly consistent with chal-
lenges identified in existing literature—particularly regarding finance access and export barriers. They do not con-
tradict national findings but rather illustrate how documented constraints manifest at the individual firm level.

These illustrative responses suggest that early-stage tech entrepreneurs in Thilisi perceive themselves as
innovation-driven yet face familiar constraints. Their experiences, while not generalizable, align with docu-
mented ecosystem gaps. Entrepreneurs are investing meaningfully in R&D and see themselves as drivers of
growth, yet their dependence on domestic markets restricts scalability.

The inconclusive views on government policy reveal a need for simpler regulations, targeted tax incen-
tives, and greater access to startup finance. Respondents’ optimism is encouraging, showing strong belief
in long-term viability, but turning that confidence into sustained growth will require better export support,
improved digital infrastructure, and more consistent policy coordination.

Recent legislative changes further underscore the state’s commitment to strengthening Geor-
gia’s innovation ecosystem. The original Law of Georgia on Innovation (2016) (Parliament of Georgia
2016) established the institutional framework for promoting technological advancement and public—
private cooperation in R&D. Its 2025 amendment (Law No. 718-113L-XI133) (Parliament of Georgia
2025) expands these provisions, introducing clearer incentives for innovative startups and improving
access to financing instruments. Together, these reforms align closely with survey respondents’
calls for more targeted innovation policies and practical financial support for entrepreneurs.
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4. Conclusion

Over the last decade, entrepreneurship in Georgia has come a long way, though the progress is uneven
and sometimes fragile. The data reviewed in this paper show a steady rise in new business registrations and
visible reforms in the policy environment. Yet, beneath those numbers, Georgia’s entrepreneurial base remains
dominated by micro and small enterprises—roughly 98—99 percent of all active firms—which still operate more
out of necessity than opportunity. These businesses sustain employment and local demand, but only a small
fraction manage to scale or innovate beyond their immediate markets. In short, the country’s entrepreneurial
energy is real, but it’s still looking for the right channels to turn ambition into long-term competitiveness.

Policy has optimized for entry—Georgia ranks 7th globally in registration speed—but not for scale. No
instrument distinguishes high-growth potential firms at formation; Produce Georgia grants allocate by sector,
not trajectory. The 2025 tax reforms created a ‘somewhat fairer’ environment (precisely the problem: ‘some-
what’ and ‘fairer’ are not criteria for innovation policy). A tiered system linking R&D thresholds to export
credit access would redirect millions of GEL from uniform micro-loans toward scalable ventures.

Georgia needs clearer and more targeted support for high-potential enterprises—programs that go be-
yond short-term grants and instead help firms access mentorship, export markets, and patient capital. Skills
development must become a central part of that strategy. The education system, including vocational and
higher institutions, requires closer integration with entrepreneurial practice. Expanding VAT support for edu-
cational services and investing more in online and blended learning could help bridge both regional and gen-
erational gaps. In parallel, financial tools such as credit guarantees, co-investment schemes, and innovation
funds should be scaled up and communicated more effectively to entrepreneurs outside the capital.

Looking ahead, future research could explore several directions. First, a deeper analysis of firm survival and
growth trajectories would help identify which types of policy interventions actually work. Second, more system-
atic data on rural and women-led enterprises would clarify the inclusiveness of Georgia’s ecosystem. And third,
comparative work with other small reforming economies in Eastern Europe or the Caucasus could highlight
alternative models for bridging the gap between necessity entrepreneurship and innovation-driven growth.

Georgia’s entrepreneurial landscape is changing, but at a glacial pace. Current task is to convert that
momentum into structures that reward creativity and persistence rather than mere survival. With coherent
policy coordination, stronger educational links, and smarter financing instruments, the country can move
from a start-up economy to a genuinely innovation-based one—and in doing so, turn entrepreneurship into
a long-term development strategy.

References

Ahmad, Nadim, and Anders N. Hoffmann. 2008. “A Framework for Addressing and Measuring Entrepreneur-
ship.” OECD Statistics Working Papers, No. 2008/02. Paris: Organisation for Economic Co-operation and
Development. https://dx.doi.org/10.1787/243160627270.

Aidis, Ruta, Saul Estrin, and Tomasz Mickiewicz. 2008. “Institutions and Entrepreneurship Development in Rus-
sia: A Comparative Perspective.” Journal of Business Venturing 23 (6): 656—672. https://doi.org/10.1016/].
jbusvent.2008.01.005.

Creswell, John W., and Vicki L. Plano Clark. 2018. Designing and Conducting Mixed Methods Research. 3rd
ed. Los Angeles: Sage.

Felipe, Jesus, Utsav Kumar, Norio Usui, and Arnelyn Abdon. 2010. Why Has China Succeeded—And Why It Will
Continue to Do So. Working Paper No. 611. Manila: Asian Development Bank and Levy Economics Institute.

Gegeshidze, Eka. 2024. Social Entrepreneurship Ecosystem in Georgia. Thilisi: Junior Achievement Georgia.
https://jag.ge/wp-content/uploads/2024,/09/Social-Entrepreneurship-Ecosystem-in-Georgia-1.pdf.

- 14 -



93030 303d60dJ

International School of Economics at Thilisi State University (ISET). 2024. Identifying Sectors with High Growth
and Export Potential. Thilisi: ISET, with support from the European Union and the United Nations Devel-
opment Programme.

Kuriakose, Smita, ed. 2013. Fostering Entrepreneurship in Georgia. Directions in Development: Private Sector
Development. Washington, DC: World Bank. https://doi.org/10.1596/978-1-4648-0062-7.

Lezhava, Boris, Paata Brekashvili, and Irena Melua. 2015. Global Entrepreneurship Monitor: 2014 Georgia
Report. Thilisi: Caucasus University and Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ2)
GmbH.

Lomitashvili, Tengiz. 2024. EU Business Climate Report: Georgia 2024. Thilisi: European Business Association
Georgia. https://eba.ge/publications/eu-business-climate-report-georgia-2024.

National Statistics Office of Georgia (Geostat). 2024. Business Sector in Georgia 2024. Thilisi: National Statis-
tics Office of Georgia. Accessed September 27, 2025. https://www.geostat.ge/en/single-archive/34194.

National Statistics Office of Georgia (Geostat). 2025. Foreign Direct Investments in Georgia 2024 (Prelimi-
nary). Thilisi: National Statistics Office of Georgia. Accessed September 27, 2025. https://www.geostat.
ge/en/modules/categories/191/foreign-direct-investments.

Oikawa, Koki, and Kozo Ueda. 2018. “The Optimal Inflation Rate under Schumpeterian Growth.” Journal of
Monetary Economics 100: 104—-118. https://doi.org/10.1016/j.jmoneco.2018.07.012.

Organisation for Economic Co-operation and Development (OECD). 2019. Monitoring Georgia’s SME Develop-
ment Strategy 2016—2020. Paris: OECD Publishing. https://www.oecd.org/eurasia/competitiveness-pro-
gramme/eastern-partners/Monitoring-Georgia’s-SME-Development-Strategy-2016-2020.pdf.

Organisation for Economic Co-operation and Development (OECD). 2024. Assessing the Implementation of
the Small Business Act for Europe 2024.

Organisation for Economic Co-operation and Development (OECD) and European Bank for Reconstruction
and Development (EBRD). 2023. SME Policy Index: Eastern Partner Countries 2024: Building Resilience in
Challenging Times. Paris: OECD Publishing. https://doi.org/10.1787/3197420e-en.

Papiashvili, Tatiana, and Mariam Dzabakhidze. 2021. “Entrepreneurship in Georgia in the Wake of Pandemic:
Old Challenges and New Opportunities.” Journal of Business 10 (2): 32—41. https://doi.org/10.31578/job.
v10i2.192.

Parliament of Georgia. 2016. Law of Georgia on Innovation. Thilisi: Parliament of Georgia. Accessed October
31, 2025. https://infohub.rs.ge/ka/workspace/document/e8c8c466-e393-40e6-bc27-1ef1f002ee5d.

Parliament of Georgia. 2025. Amendments to the Law of Georgia on Innovation (Law No. 718-lims-
XImp of June 24, 2025). Thilisi: Parliament of Georgia. Accessed October 31, 2025. https://infohub.
rs.ge/ka/workspace/document/adlcde33-7aed-4cfc-bfa9-42cf8eed4af6.

Patton, Michael Quinn. 2015. Qualitative Research and Evaluation Methods: Integrating Theory and Practice.
4th ed. Thousand Oaks, CA: Sage.

Saakyan, Jemma. 2024. “Entrepreneurship in Georgia under the Funded Projects Provided by the European
Union.” Georgian Technical University. https://www.researchgate.net/publication/384078721.

Schumpeter, Joseph A. 1934. The Theory of Economic Development. Cambridge, MA: Harvard University
Press.

Surmanidze, Natia, Mariam Beridze, Maia Amashukeli, and Keti Tskhadadze. 2023. “Empowering Small Busi-
nesses in Georgia: Access to Finance, Economic Resilience, and Sustainable Growth.” AGORA International
Journal of Economical Sciences 17 (2): 158-169. https://doi.org/10.15837/aijes.v17i2.6453.

UN Women and International Labour Organization (ILO). 2023a. National Assessment of Women’s Entrepre-
neurship Development in Georgia. Thilisi: UN Women and ILO.

- 15 =



B0BAIN LO3IdAML IZMEIBNY RO 3RIAHIRN 3d6300196330NL 3NL6I3N 2026 DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

UN Women and International Labour Organization (ILO). 2023b. Survey of Women Entrepreneurs in Georgia.
Thilisi: UN Women and ILO.

World Bank. n.d. “Research and Development Expenditure (% of GDP) (Indicator GB.XPD.RSDV.GD.ZS).”
World Development Indicators. Accessed September 29, 2025. https://data.worldbank.org/indicator/
GB.XPD.RSDV.GD.ZS.

World Bank Group. 2019. Doing Business 2019: Training for Reform. Washington, DC: World Bank. https://
doi.org/10.1596/978-1-4648-1146-3.

16 -



LYV3EM3MBNTM BAHI6LSMOHSNL HMT() JIJO RIGIBI63N

3300 Bogmon@o
3y qbmeMo, 39335L00b @bagg@Ladg@o

dbm@s(30

&©56b 3oL LagMmsdmmobm Lo@MobLbdm@MEm domIGmEo (TITR), Gm8gmas bdnMom dmablg-
bogds, Mmam&s g ©gMgxsbo, baym gudm 398 yamemgdsl 03ygmmdlb, Mmamms sm@gmbs@onmmn
936maboMn Logagmm dsMAMNE N, MmMIgma(z (396N sDoslb g3MM3 M dsbBMHJomsb 3303d06M5db.
300396 s 06LEEY (NG Sbsmodms 1dgGgbmds 3MMNEMEML dofMomsmaw LM 30603 dm ©s Lobd-
035m GMbL3MEMEDY oxmdbgdym dnm@ndmearn@ LobEgdsm smbgMl, bmemm Lssg@mdmdaemm
BM3bL3MEE L Mmmo, Hmamms Bgbo, dgmEgbstmnbbmgba sc0b 30Rbgmeon. 8m(393memo badmmdo 033-
3L Lasg@madmdamm L@ goMmm GMbL3MEENL Baemomb dys 3mFommol GBmbdombafgdsedn, asb-
bagmoMgdamo 54396800 dob Hmmbyg 30gMmMdab bgmdgbymdabs s dpgMmamdsada.

33935 989936935 3390g30M0 M0 gHsGMal, 06LEBE (30N sbgscndgdolbs s La@goMomm go-
©5b003980L LG bEN MM Fmbs(398930L M30bgdMg SBsmnBL. Bnmadmmo dgwgagdo sh39693L, 3
Losg@&mamdamm GEMbLIMEE N NBHNYB39mYmRBL LaGznMmm gosdnwzgdol 360d3bgmmzsb boml 3m-
Mommob gofmamaddn s 360d369mmmM306 HmMEL SLEMEYdL LobsMdmm s badmabdsmgdmm (396@ M-
30l 0535330675850 Lot 30bog dm §gFMBnbsmgdmsb s Lodrgsm 3mMEgomsb. Lodstmmggmmml dogsmo-
00, MmgmM(z ghm-gomo bd3356dm La@MbDaG™ J39946abs, Bommmgdl, ™3 dmem Bemgddo bagbom
L@ 30MmM goaboE3gd0lL FM(3MEMES ZoNEGMEES 5b goEssgamds Lo 30bogdm gosdnw3zgdl.

535b00b gMma, sbamabo BamImahgbl Mag m3gMszamm s 0bLE G306 3gdrNw3gdL, 3507 Im-
0L Lababemgmm a533398 3968 9ddg dgym3bgdgdl, s@dnbabE Mmoo domngMgdl s 3obdnal degal
LEdMMbY gosDNLEJ0MSD s 3o3d0MgdMm 353BdMMbIMNBMbOL dgbMY39dL. 50badbymo God@mmg-
30 gobbabemgmagh 03 dpgmBamgmdal, Mo gomamgddas bosg@&mamdammm GESbL3MEMEL dgndmoas bgma
dgbymb 3mMomal 3paMmemdsl. badMmadnl dofomswo @sb3zbss, MmA bosg@mamdamm &mMmsbl3mm-
&0 9RMOm d35x80mE bos nymb 0bBgamomgdymoa jmMommol sggadzobs s d3memodn ol gmmdog-
dob 3m(39b98d0, Lo 30bogdm s LodEZsM NbPFMSbEG MG Mo Bndbsmg nbgqgbBo(z0gdmsb gm-

0oQ.

L53356dm Lo@yzgdo: s EgMgBba, bagbam LogzoMmmm GEMoBL3MME0, 3odMmdal bgmdgbymds, TITR

17 -



B0BAIN LO3IdAML IZMEIBNY RO 3RIAHIRN 3d6300196330NL 3NL6I3N 2026 DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

ROLE OF ROAD TRANSPORT IN THE MIDDLE CORRIDOR
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Abstract

The Trans-Caspian International Transport Route (TITR), often referred to as the Middle Corridor, has
received growing attention as an alternative Eurasian trade route linking Central Asia with European mar-
kets. Most policy and institutional analyses describe the corridor primarily as a rail- and maritime-based
multimodal system, while the role of road transport is usually treated as secondary. This paper examines the
contribution of road freight transport to the performance of the Middle Corridor, with particular attention to
its role in trade facilitation and operational resilience.

The study is based on a qualitative analysis of academic literature, institutional reports, and freight trans-
port statistics. The findings show that road transport accounts for a substantial share of freight movements
along the corridor and plays an important role in linking production and consumption centres with rail termi-
nals and seaports. Evidence from Georgia, a key transit country, indicates that road freight volumes have in
recent years matched or exceeded rail volumes.

At the same time, the analysis highlights several operational and institutional constraints, including bor-
der-crossing delays, administrative barriers, and capacity limitations at Caspian Sea ferry crossings. These
factors condition the extent to which road transport can support corridor resilience. The paper concludes that
road transport should be more explicitly integrated into corridor planning and policy frameworks, alongside
continued investment in rail and maritime infrastructure.

Keywords: Middle Corridor, road freight transport, trade facilitation, The Trans-Caspian International Trans-
port Route (TITR)

1. Introduction and Background

The Middle Corridor, formally known as the Trans-Caspian International Transport Route (TITR), is a stra-
tegic multimodal rail and maritime transport network linking Central Asia to European markets, and has gained
increasing attention as an alternative Eurasian transport route, with World Bank projections indicating that vol-
umes on the corridor could triple by 2030 under favorable policies and investments (World Bank 2022).

In 2023, the total volume of goods transported along the TRACECA corridor — which encompasses ma-
jor routes including the Middle Corridor — was estimated at 17.9 million tonnes, with 47 % transported by
road, 32 % by rail, and 21 % by inland waterways, based on incomplete but detailed data from 10 reporting
countries (TRACECA 2023).

The World Bank’s 2023 Middle Trade and Transport Corridor report repeatedly refers to the link as mul-
timodal; however, road transport is implicitly part of this system as logistics services connecting nodes. Road
vehicles are considered as a connector to rail terminals and seaports.

Similarly, the OECD’s Realizing the Potential of the Middle Corridor report emphasizes the multimodal
nature of the Trans-Caspian International Transport Route, its diagnostic assessment primarily highlights rail
and maritime infrastructure quality, port capacity, and border-crossing bottlenecks as the principal determi-
nants of corridor performance and competitiveness. Investment priorities discussed in the report focus pre-
dominantly on rail networks, port infrastructure, and trade-facilitation measures aimed at reducing transit
times and costs along long-distance freight routes. Within this framework, road transport is not positioned as
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a primary long-haul freight mode but is implicitly treated as part of the broader logistics system, supporting
intermodal connectivity, feeder services, and shorter-distance links between inland production and con-
sumption centers and major rail terminals and seaports (OECD 2023).

Recent academic research also highlights the growing importance of the Middle Corridor for Eurasian
trade flows. Empirical analysis suggests that the corridor possesses long-term growth potential due to favor-
able geographic conditions, including relatively flat terrain and comparatively low population density along
the route. These characteristics create opportunities for infrastructure modernization, improved route opti-
mization, and future capacity expansion (Nurseiit 2025)

This interpretation is further supported by the United Nations Economic Commission for Europe, which
frames the Trans-Caspian International Transport Route primarily as a rail- and sea-based corridor and con-
centrates its policy analysis on rail interoperability, port performance, and border-crossing efficiency. In this
context, road transport is referenced primarily in a supporting logistics context, including feeder and hinter-
land connectivity, rather than being analyzed as a core long-distance freight mode (UNECE 2022).

Some analyses emphasize that road transport plays a strategic role within the Middle Corridor’s multi-
modal network, not only as a last-mile connector but as a structural link in national transport systems. For
example, the Middle Corridor’s multimodal framework expressly includes rail, road, and maritime transport
linking major economic centers from China to Europe (Aguiar 2025). Similarly, National policy frameworks —
such as Tirkiye’s multilateral transportation policy — articulate road and highway links alongside rail as criti-
cal for corridor connectivity and economic opportunity (Republic of Tiirkiye Ministry of Foreign Affairs 2025).

2. The Research Objective

The objective of this paper is to improve understanding of the role of road transport in the overall perfor-
mance of the Trans-Caspian International Transport Route (TITR). In particular, the study examines the extent
to which road freight transport contributes to trade facilitation and operational resilience within the Middle
Corridor, with reference to its interaction with rail and maritime modes.

While institutional and policy analyses provide important insights into the development and strategic
priorities of the Middle Corridor, they tend to focus primarily on rail and port infrastructure. To address this
limitation, the present study engages with the academic literature on transport corridors, modal competi-
tion, and logistics resilience in order to situate the analysis within broader scholarly debates and to clarify the
contribution of road transport within a fragmented multimodal corridor context.

3. Literature Review: Transport Corridors, Modal Competition, and Logistics Resilience

Academic research generally treats international transport corridors not simply as linear infrastructure
routes, but as multimodal logistics systems shaped by institutional arrangements, modal interfaces, and hinter-
land connectivity. In the transport geography literature, corridor performance is understood to depend not only
on the capacity of core rail or maritime segments, but also on the effectiveness of node-to-node connectivity
and feeder systems linking terminals with inland economic centers (Notteboom 2005). From this perspective,
corridors operate as integrated systems in which road, rail, and maritime transport perform complementary
functions. This approach contrasts with corridor assessments that focus primarily on a single dominant mode—
most often rail—while paying limited attention to the contribution of road freight to overall system performance.

Within this analytical framework, a substantial body of literature examines the competitive and com-
plementary relationship between road and rail freight transport. Studies of intermodal transport show that
although rail may offer lower unit costs over long distances, its competitiveness is strongly influenced by
terminal efficiency, coordination costs, and the continuity of transport networks (Macharis 2009). Where cor-
ridors involve multiple border crossings, modal transfers, and fragmented institutional environments, these
factors can substantially reduce rail’s cost and reliability advantages. In such contexts, road transport often re-
mains competitive because of its door-to-door capability, lower coordination requirements, and operational
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flexibility. This interpretation is consistent with observed conditions along the Trans-Caspian International
Transport Route (TITR) and with findings reported in institutional and professional analyses. Road transport
therefore cannot be understood solely as a last-mile solution, but rather as an integral component of corridor
logistics in settings characterized by high transaction and handling costs.

More recent contributions in transportation and logistics research have increasingly focused on resil-
ience, particularly in relation to geopolitical shocks, infrastructure disruptions, and demand volatility. This
literature emphasizes that transport system resilience depends on flexibility, redundancy, and the ability to
reconfigure flows under conditions of uncertainty (Pang 2025). From this perspective, road freight transport
plays an important role as an adaptive mode, as it can mobilize capacity and adjust routes more rapidly than
rail systems, which are constrained by fixed infrastructure, schedules, and terminal availability. Empirical
studies of major disruptions to global and Eurasian transport networks indicate that road transport is often
the first mode to respond to sudden changes in trade routes and freight volumes, reinforcing its strategic
importance within multimodal corridor systems.

Despite these insights, academic research on the Trans-Caspian International Transport Route and the
Middle Corridor remains limited and tends to focus primarily on rail and port infrastructure. Recent schol-
arly work acknowledges the corridor’s growing geopolitical and economic relevance, but also notes that its
operational structure and modal dynamics remain insufficiently examined (Rentschler 2025). In particular,
the role of road freight transport is usually treated as secondary, with little empirical analysis of its structural
contribution to corridor performance. This paper addresses this gap by examining road transport not only as
a feeder or last-mile mode, but as a core element of the Middle Corridor’s logistics system, contributing to
trade facilitation, resilience, and operational continuity in a fragmented multimodal environment.

4. Research Design

This study adopts a qualitative research design based on secondary data analysis and a structured review
of academic literature and institutional reports. The analysis draws on a combination of international and
national sources related to freight transport and corridor performance along the Trans-Caspian International
Transport Route (TITR). Key institutional sources include reports published by the World Bank (2022, 2023),
the OECD (2023), UNECE (2022), TRACECA (2023), and the European Court of Auditors (2023), which provide
corridor-level assessments, modal breakdowns, and policy-oriented analyses of transport performance and
trade facilitation.

In addition, national-level statistical publications were used to examine the role of road freight transport
in key transit countries, with a particular focus on Georgia. These sources include freight transport statistics
from the National Statistics Office of Georgia and sectoral analyses published by TBC Capital (2025). The
statistical data mainly cover the period from 2021 to 2024, allowing recent trends in road and rail freight vol-
umes to be examined, including developments linked to geopolitical disruptions and changes in trade routes.

The analysis involved comparing modal shares, freight volumes, and selected performance indicators
across sources in order to identify consistent patterns. Institutional reports were reviewed to examine how
road transport is addressed in corridor planning and policy documents, while statistical publications were
used to relate these narratives to observed freight movements. This combined approach provides a grounded
assessment of the role of road transport within the Middle Corridor and of the institutional and operational
factors shaping its performance, without the need for primary data collection.

5. Role of Road Transport in the Middle Corridor

According to official European Union data, China—EU trade in goods exceeded EUR 840 billion in 2023—
2024, highlighting the scale of bilateral economic relations. EU assessments further indicate that maritime
transport remains the dominant mode of China—EU trade, while overland rail transport accounts for only a
marginal share. In this context, alternative Eurasian routes such as the Trans-Caspian “Middle Corridor” cur-
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rently represent only a single-digit proportion of China—Europe land freight flows, reflecting ongoing capac-
ity, cost, and infrastructure constraints rather than a substantive modal shift away from maritime transport
(European Council 2024)

In EU-China trade, road transport accounts for only a small share of total long-haul volumes; however,
it is functionally indispensable, providing first- and last-mile connectivity, enabling multimodal integration
across Eurasian corridors, and carrying a disproportionate share of high-value and time-sensitive goods. As
a result, road transport exerts an outsized influence on corridor performance, reliability, and supply-chain
resilience, despite its limited modal share (OECD 2023) (World Bank 2022).

In 2024, Georgia, a critical transit country on the Middle Corridor, reported approximately 13.7 million
tons of transit cargo transported by rail, while road freight volumes reached a new record of 14.8 million tons
(National Statistics Office of Georgia, 2024). Because a large share of Middle Corridor traffic passes through
Georgian territory, these national modal statistics provide indicative insight into broader freight patterns and
the comparative importance of road transport along the corridor.
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Figure: Road Cargo by direction (million tons) and Year to year growth %

According to TBC Capital (TBC Capital 2025) Railway cargo volumes reached 13.7 million tons in 2024, re-
flecting a slight 1% annual increase. Dry cargo, comprising 61% of total rail volumes, declined by 4% year-
on-year, while liquid cargo grew by 10% to 5.3 million tons. The railway utilization factor rose by 1 % to 51%.
Continuing the historic tendency, road cargo remained a major part of the total cargo transportation in Georgia.

Road cargo growth-maintained momentum in 2024: despite the high base set in 2023, volumes exclud-
ing local transportation increased by 4% year-on-year, reaching a new record of 14.8 million tons.

6. Why Does Road Transport Have Large Share of this Corridor?

Road transport accounts for a comparatively large share of freight movements in the TITR corridor primarily
because of the corridor’s fragmented multimodal structure. Unlike the Northern Corridor, which benefits from
a largely continuous rail system, the Middle Corridor involves multiple national transport systems, a maritime
crossing across the Caspian Sea, and multiple modal interfaces. These structural discontinuities introduce coor-
dination challenges and increase the importance of flexible transport solutions. Road transport, with its ability
to operate across borders and modes with minimal transshipment requirements, is therefore better suited to
managing these discontinuities and ensuring continuity of freight flows (World Bank 2022) (OECD 2023).

Cargo composition of the Middle Corridor further reinforces the importance of road transport. The corri-
dor increasingly handles higher-value and time-sensitive goods such as machinery, automotive components,
electronics and consumer products. These cargoes place a premium on speed, reliability, and reduced han-
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dling risks rather than on minimizing transport costs per ton-kilometer. Road transport is better suited to
these requirements because it enables door-to-door delivery, minimizes transshipment, and allows for rapid
route adjustments in response to operational disruptions. As a result, road freight carries a disproportionate
share of the corridor’s economic value, even when its tonnage share is comparable to or only slightly higher
than rail (World Bank 2022) (OECD 2023).

Road transport plays a critical role in enhancing the corridor’s resilience to geopolitical and market
shocks. The recent growth of the Middle Corridor has been driven in part by disruptions to traditional north-
ern routes, highlighting the need for transport modes that can respond rapidly to changing conditions. This
mode offers unmatched adaptability in this context, as capacity can be mobilized quickly and routes can be
adjusted without reliance on fixed infrastructure. This responsiveness makes trucking the first mode to ab-
sorb demand shifts, reinforcing its structural importance within the Middle Corridor despite its higher unit
costs (OECD 2023).

Intermodal freight transport is more expensive than the road-only alternative: The European Court of Audi-
tors (ECA) finds that intermodal freight transport remains structurally less competitive than road-only transport
in cost terms. According to the ECA, “on average, and in the absence of support measures, intermodal freight
transport is 56% more expensive than the road-only alternative.” This estimate is based on European Com-
mission cost data assessed during the Court’s audit of EU policies aimed at shifting freight from road to more
sustainable modes (European Court of Auditors 2023). The higher costs of intermodal transport are attributed to
additional terminal handling, transshipment operations, administrative complexity, and coordination require-
ments across modes. Despite environmental advantages and public support programs, intermodal freight often
fails to compete with road transport on total logistics cost, particularly for time-sensitive or flexible supply
chains. This cost differential helps explain the continued dominance and structural importance of road transport
in complex multimodal corridors, even where rail offers lower unit costs per tonne-kilometre.

Road freight can typically mobilize additional capacity more rapidly and flexibly than rail: Following the
disruption of the Northern Corridor in early 2022, container traffic on the Middle Corridor increased by ap-
proximately 33% in 2022 compared with 2021, although this surge was followed by a 37% decline in the first
eight months of 2023 relative to the same period in 2022, reflecting infrastructure, border, and coordination
bottlenecks along the route (World Bank 2023). This volatility highlights how transport systems respond to
sudden demand shifts: road freight can typically mobilize additional capacity more rapidly and flexibly than
rail, which is constrained by the availability of train paths, rolling stock, terminal capacity, and timetables,
making trucking more responsive in disrupted or capacity-constrained corridor contexts (OECD 2023).

7. Constraints and Operational Limits of Road Transport

While road transport plays an important role in enhancing the flexibility and resilience of the Middle
Corridor, its performance is shaped by a number of operational and institutional constraints. Acknowledging
these limitations helps to place the contribution of road freight in a more balanced analytical context.

One of the main constraints concerns border-crossing infrastructure and procedures along the corridor.
In several transit countries, border facilities and related service infrastructure have not expanded at the same
pace as freight volumes, resulting in congestion and long waiting times for trucks. Institutional assessments
also point to administrative complexity at border crossings, including documentation requirements and in-
consistent enforcement practices, which contribute to delays and increase uncertainty for international road
transport operations (World Bank 2022) (OECD 2023).

Further operational challenges are associated with the Caspian Sea crossing, which represents a critical
bottleneck in the Middle Corridor. Congestion at ferry terminals, limited ferry capacity, weather-related dis-
ruptions, and queuing delays introduce significant variability into transit times. These issues have been re-
peatedly highlighted in corridor-level analyses and reduce the predictability of end-to-end transport chains,
even when road transport performs efficiently on national segments of the route (World Bank 2023) (UNECE
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2022) (TRACECA 2023). As a result, the resilience advantages of road freight are often realized at specific cor-
ridor segments rather than across the full route.

Institutional and governance factors also affect the operating environment for road transport. Differenc-
es in regulatory frameworks, customs procedures, and enforcement practices across corridor countries cre-
ate uneven conditions for international trucking. In some cases, administrative discretion and limited trans-
parency add to operational costs and undermine reliability, particularly for cross-border movements (OECD
2023) (European Court of Auditors 2023). These factors constrain the ability of road transport to scale up as a
fully reliable long-distance alternative within the corridor, despite its operational flexibility.

At the same time, recent policy initiatives undertaken by corridor countries and supported by international
institutions aim to address many of these constraints. Measures such as border infrastructure upgrades, digita-
lization of customs and transit procedures, improvements in ferry capacity and scheduling across the Caspian
Sea, and enhanced coordination among transport authorities feature prominently in recent corridor develop-
ment strategies (World Bank 2023) (TRACECA 2023). These efforts indicate that the effectiveness of road trans-
port within the Middle Corridor is closely linked to broader institutional reforms and infrastructure investments.

The contribution of road transport to corridor resilience should be understood as conditional rather than
automatic. While road freight offers clear advantages in terms of flexibility and responsiveness, its capacity
to support resilient multimodal operations depends on progress in addressing border-related bottlenecks,
coordination failures, and institutional barriers along the corridor.

8. Conclusion

The analysis presented in this paper shows that road transport plays a more important role in the Mid-
dle Corridor than is often assumed in policy discussions. Although the Trans-Caspian International Transport
Route is commonly framed as a rail- and maritime-based corridor, road freight accounts for a significant
share of freight movements and, in some segments, exceeds rail volumes. This is particularly evident in Geor-
gia, where road transport has become a central component of transit flows in recent years.

The importance of road transport is closely linked to the fragmented structure of the Middle Corridor.
Multiple border crossings, modal interfaces, and the Caspian Sea crossing create coordination challenges that
increase the value of flexible transport solutions. Road transport’s ability to operate with limited dependence
on fixed infrastructure and to adjust routes in response to disruptions helps explain its role in supporting corri-
dor operations. However, this contribution is constrained by a number of operational and institutional factors.
Border infrastructure bottlenecks, administrative complexity, regulatory differences, and congestion at ferry
terminals reduce reliability and limit the scalability of road freight services across the full length of the corridor.

Ongoing policy initiatives and investment programs aim to address some of these challenges through bor-
der modernization, digitalization of procedures, improvements in ferry capacity, and better coordination among
corridor countries. The effectiveness of road transport as part of the Middle Corridor’s logistics system therefore
depends not only on its flexibility, but also on progress in critical institutional and infrastructure reforms.

Overall, the findings suggest that improving the performance and resilience of the Middle Corridor re-
quires a more balanced approach to corridor development. Road transport should be recognized as a core
component of the corridor’s multimodal system and incorporated more explicitly into planning, governance,
and investment decisions, alongside continued development of rail and maritime transport.
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FORECASTING CRISES THROUGH THE ANALYSIS OF MEDIA CONTENT
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Abstract

In a rapidly globalizing and digitalizing world, catastrophic events such as pandemics, geopolitical conflicts,
and economic crises significantly impact global stability and sustainability. Predicting such crises remains a com-
plex challenge, given their seemingly unpredictable nature, often described metaphorically as “black swans”.
However, recent advances in big data analytics provide innovative pathways to identify “weak signals” or subtle
indicators that precede major crises. The increasing proliferation and accessibility of digital media content, par-
ticularly on social media, provides an unprecedented amount of real-time data that could offer early warnings
of forthcoming crises. This research aims to investigate the feasibility and efficacy of employing media analytics,
especially text mining and natural language processing (NLP), to detect early signals of global crises.

The study employs a mixed-method approach combining qualitative and quantitative analyses of tex-
tual data sourced from known international newspapers, “The New York Times” and “The Guardian”. These
sources were selected due to their global coverage, regularity, and data accessibility. Text mining method-
ologies, including preprocessing, frequency analysis, and NLP models, were applied to identify and analyze
keyword patterns preceding two critical global events: the COVID-19 pandemic and Russia’s military invasion
of Ukraine. Statistical techniques, such as frequency distribution analyses, Shapiro-Wilk tests, and two-sam-
ple t-tests, were utilized to detect anomalies in keyword frequencies, establishing thresholds for abnormal
fluctuations indicative of crisis onset.

Preliminary findings confirmed that substantial changes in the frequency of relevant keywords occurred
significantly before the actual crises. Specifically, notable deviations exceeding 40 from normal distributions
were observed nearly two months prior to the official declaration of the COVID-19 pandemic and approxi-
mately ten days before Russia’s invasion of Ukraine. This confirms the hypothesis that the information field
undergoes detectable changes before catastrophic events. The outcomes validate the practical possibility of
establishing an advanced, Al-driven monitoring system for real-time analysis of media content, capable of
alerting stakeholders to emerging threats, thereby significantly enhancing preparedness and resilience.

This research underscores the potential of digital transformation in crisis forecasting and aligns closely
with the UN Sustainable Development Goals by advocating for innovative technological solutions to global
challenges, ultimately contributing to enhanced economic and societal stability.

Keywords: crisis, forecasting, media, text mining, detection, weak signals.

JEL: C55, D83, H12

1. Introduction

We live in a highly variable world, and the number of factors affecting global processes is constantly
growing. The influence of unpredictable or difficult-to-predict factors — “black swan events” that directly
impact economic security at the state level —is also growing. Among the most significant examples of these
factors in recent years are the 2020 pandemic and Russia’s 2022 military aggression against Ukraine. Taleb,
the originator of the “black swan” concept, defines such events as fundamentally unpredictable (Taleb 2012).
Conversely, Ansoff (1975) argued for the necessity and feasibility of tracking “weak signals” to increase eco-
nomic security. In other words, he believed that signals of catastrophic events could be detected before they
occur (at least in some cases).
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Although there is a general consensus on the importance of studying global crises and catastrophes, the
scientific community has not established an opinion on how to react to them. Taleb (2012) observed that
the consequences of a crisis can be mitigated by embracing the concept of “antifragility.” Stiglitz (2018) be-
lieves that crises create new dynamics in the global economic system. For instance, the 2008 financial crisis
revealed flaws in the regulations required for a stable and prosperous global economy.

Some authors, in particular Voronkova et al. (2022), put forward the idea of strategic forecasting, which
is possible in the digital economy through an understanding of its global trends and processes. An important
area of crisis management is research in the field of economic security, which makes it possible to minimize
the consequences of crises as well as to combat their occurrence. In this direction, we can also note the
works of Malnar and Malnar (2015), Quinn and Cahill (2016), Huet et al. (2017), Kiseldkova et al. (2018), and
Khadzhynova et al. (2022).

At the same time, the issues of the early diagnosis of global crises are poorly studied. In some cases,
these events arise unpredictably, as noted by Taleb (2012) — for example, the crisis caused in 2021 by the
Evergiven container ship in the Suez Canal. However, several studies show that individual signals of upcoming
changes can be detected in advance (Welz et al. 2012; Zhan 2022). It has also been found that social networks
have the potential to monitor and detect signs of catastrophes (Amoudi et al. 2022; Mukherjee et al. 2022;
Carley et al. 2016; Yin et al. 2012). Moreover, Charitonidis et al. (2015) directly point to the possibility of using
social media as a source of weak signals to predict adverse events in the real world.

Ahlgvist compared weak social media signals to “hardly discernible cracks anticipating such earthquakes”
(Ahlgvist et al. 2007). However, his article only describes general ideas for identifying these signals. Chari-
tonidis et al. (2015) offered a more formal approach to predicting adverse events in social environments using
methods of machine linguistics. Rajput et al. (2020) and Altmann et al. (2013) used the same methods in
similar studies on social media trends, although they did not predict their development.

The main goal of this study is to test the feasibility of forecasting catastrophic events based on media
content analysis. To achieve this, we will validate the use of media content as a source of weak signals and
statistically test hypotheses about the significance of observable deviations.

2. Definitions and Methods

In this study, the main object of analysis is the information field. Morrill and Pitts (1967) describe it as a
carrier of the properties of the surrounding world. Unlike the more passive concept of information space, it
includes quantitative and qualitative characteristics that can be studied. For the purposes of this article, we
follow the definition proposed by Mints et al. (2024), according to which it is the space of the Internet, where
multifaceted media communication between users is carried out, and where hypertext links between informa-
tion elements exist and are created.

The main assumption underlying this study’s concept is that the information field begins to change be-
fore catastrophic events actually occur. This idea has been explored in various studies (Ansoff 1975; Zhan
2022; Welz et al. 2012; Charitonidis et al. 2015), but the author could not find any quantitative studies that
support it. Therefore, to substantiate the need for further research, quantitative experiments were conduct-
ed to confirm or refute this assumption.

The main tools used for data analysis in this study are machine linguistics and text analysis methods.
Statistical techniques are used for text data processing, including text preprocessing, frequency analysis, and
natural language processing models. These techniques are employed to extract insights from large amounts
of data (Mints 2017). Word clouds were used to visualize the main topics and terms found in publications and
to identify related events. Studies by Charitonidis et al. (2015), Rajput et al. (2020), and Altmann et al. (2013)
confirm the adequacy of these methods in the context of the article.

We also used statistical tests to identify anomalies in keyword frequencies that may indicate upcom-
ing crisis events. This approach is based on the assumption that the prior frequency of word use in texts is
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subject to the empirical Zipf’s Distribution Law (Baayen 2001). To test statistical hypotheses, we used the
Shapiro-Wilk test, the two-sample t-test, the consequence of the Chebyshev inequality, and other tools of
mathematical statistics. The principles of statistical studies of word distribution and dynamics in large texts
are described in the works of Baayen (2001), Rajput et al. (2020), and Altmann et al. (2013).

The archives of two authoritative daily newspapers that specialize in international news were used as
the main source of data: The New York Times (USA) and The Guardian (UK). This selection was based on fac-
tors such as representativeness, regularity, openness, and accessibility. Both newspapers provide extensive
coverage of world events and various regions. Their daily release ensures a high frequency of data updates.
Additionally, both sources provide access to their publication archives via API, which simplifies data collection
and analysis.

The main tool for conducting the study was the Orange Data Mining software package (version 3.38),
which includes advanced Text Mining tools. To perform statistical calculations, Matlab was used.

A scenario model for studying changes in the information field based on publications in the media is

presented in Fig. 1.
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Figure 1. Scenario model for studying changes in the information field based on publications in the media

First, a request is made to retrieve publications from the archive according to specified keywords and
a time range. For further processing, titles, brief abstracts, or full texts of publications can be used. At this
stage, information can be obtained regarding the number of publications containing the specified keywords

in different periods of time.
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3. Main Results
3. 1. An analysis of media content prior to the SARS-CoV-2 (Covid-19) pandemic

” u

We examined how the number of publications containing the words “virus,
“SARS” (Severe Acute Respiratory Syndrome) changed over time during the study period, which ran from
November 1, 2019, to March 15, 2020, in 15-day intervals. A 15-day interval was selected as a compromise
between sensitivity and statistical stability. Shorter intervals produce greater random fluctuation in keyword
frequencies and make comparisons less reliable, while longer intervals smooth the dynamics too strongly and
may hide early shifts in media attention. Thus, the 15-day window was used for the main statistical analysis,
while shorter 5-day intervals were applied only for visual inspection of local changes. We selected the first
date as it occurred before the first documented case of symptoms of the virus in “patient zero” (Huang et al.
2020). The final interval of the study period includes the date of the pandemic announcement by the World

pandemic,” “Covid,” and

Health Organization (March 11, 2020).

Tables 1 and 2 show the number of articles in The New York Times and The Guardian that mention the
relevant keywords during the period under study. Table 3 provides similar information for the reference peri-
od, which is from a time interval one year prior to the events under study.

2019 2020
keywords

01-15 Nov |16-30 Nov [01-15 Dec |16-30 Dec |01-15 Jan {16-30Jan |01-15 Feb [16-29 Feb (01-15 Mar
virus 7 19 10 16 18 138 194 249 650
pandemic 2 1 3 7 8 88 164 208 702
covid 0 0 0 0 2 79 156 193 664
sars 2 1 1 0 7 73 69 41 41

Table 1. Number of articles with selected keywords in The New York Times during the study period

2019 2020
keywords

01-15 Nov (16-30 Nov |01-15 Dec {16-30 Dec |01-15 Jan |16-30Jan |01-15 Feb |16-29 Feb |01-15 Mar
virus 10 15 16 20 16 144 231 278 840
pandemic (3 1 4 0 5 21 33 121 454
covid 0 0 0 0 0 0 31 177 638
sars 0 1 1 0 3 73 72 45 80

Table 2. Number of articles with selected keywords in The Guardian during the study period

2018 2019
keywords

01-15 Nov (16-30 Nov |01-15 Dec |16-30 Dec |01-15 Jan |16-30 Jan [01-15 Feb (16-28 Feb |01-15 Mar
virus 16 23 10 17 16 14 16 10 27
pandemic |7 7 3 4 5 7 5 1 7
covid 0 0 0 0 0 0 0
sars 2 1 3 1 1 1 3 2 3

Table 3. Number of articles with selected keywords in The New York Times during the reference period

A simple visual analysis of the data from Tables 1-3 reveals a sharp increase in posts selected for even the
most common keyword studied: “virus.”
A similar conclusion can be reached by graphically examining the distribution of publication frequencies

over time. Figure 2 shows a histogram of publication frequency in The Guardian in January 2020, with data
collected at 5-day intervals. The most noticeable increase in publication frequency occurred after January 21
(almost 50 days before the official announcement of the pandemic). However, significant changes were also
noticeable in the previous 5-day interval (January 16-20).
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Figure 2. Distribution of publications containing keyword “virus” from Jan 1-30, 2020, in The Guardian

Let us analyze the statistical significance of such deviations. First of all, the distribution over time of the
frequency of the appearance of keywords in the publications must be determined. Similar questions have re-
peatedly been raised in scientific literature. The most frequently studied question is the distribution of words
in large texts (Baayen 2001; Baron et al. 2009; Rajput et al. 2020). At the same time, most authors confirm
the relevance of the empirical Zipf’s Distribution Law. According to this law, in the list of words ranked in de-
scending order of popularity, the frequency of use of the nth word is inversely proportional to its number n:

1

Word frequency « ———r—r (1)

According to this law, the frequency of individual words will be constant on average, and deviations from
this average in specific texts will be influenced by random factors. If we assume that the probabilities of fre-
guency deviation up and down are the same, then we get a normal distribution law. It should be noted that
the frequency of word usage can vary with time, as noted by Altmann et al. (2013) and Rajput et al. (2020).
Therefore, it is necessary to be careful when choosing the time interval for studying the parameters of distri-
butions. According to Baayen’s (2001) conclusions, using more popular words reduces the impact of random
fluctuations on statistical results. Of the keywords considered, the most popular is the word “virus.” Based on
the data in Tables 1-3, we can calculate statistics for it.

Thus, the following data can be analyzed:

V1 — a sample of the frequency of the word “virus” in newspaper publications in the study period (from
1.11.2019 to 15.03.2020).

VO — a sample of the frequency of the word “virus” in newspaper publications in the base period (from
1.11.2018 to 15.03.2019).

V19 - a sample of the frequency of the word “virus” in newspaper publications during 2019 (from
1.01.2019 to 26.12.2019).

As can be seen from this list, in comparison with the data in Tables 1-3, frequency sampling for the whole
of 2019 is added. This sample was created with the same discreteness (15 days) as the others, and its analysis
is necessary to check the stationarity of the distribution parameters.

To check the data against the normal distribution law, the Shapiro-Wilk test was used. The HO hypothesis
is formulated as follows: “V is normal with unspecified mean and variance.”

At a significance level of a=0.05, the Shapiro-Wilk test produced the following results:

For V19: sw=0.9441; p=0.2197. There is no reason to reject the HO hypothesis.
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For VO: sw=0.899; p=0.2463. There is no reason to reject the HO hypothesis.

For V1: sw=0.7002; p=0.0036. The hypothesis of a normal distribution must be rejected.

Note that the test values (SW) and p-values for V19 and VO are fairly close. This indirectly suggests that
the distribution parameters are close together. To assess this more accurately, the mean (u) and standard
deviation (o) values can be calculated.

V19: u=15.0435, 0 =6.0671

VO: pu=16.5556, 0 =5.5252

The confidence interval for estimating the mathematical expectation of the V19 sample can be found as:

Mu=Zt(p,f) = 6'3;1 .£(0.95,23) = 2.56 o

Since |16.5556-15.0435| = 1.5124 < 2.56, it can be observed that the statistical distribution of VO corre-
sponds to the distribution of V19.

Similar conclusions can be reached based on the calculation of the Two-sample T-test. The equality of
the mean distributions can be taken as the null hypothesis, HO, alongside a significance level of a=0.05.

p-value(ttest2(vV19,V0)) = 0.4352 > 0.05

Therefore, we cannot reject the HO hypothesis regarding the equality of the mean distributions in the
V19 and VO samples.

Thus, in the absence of external disturbances, the frequency of mentions of a keyword in publications is
approximately the same, and its variation corresponds to the normal distribution law.

Testing the hypothesis of the equality of the means of V1 and V19 using the Two-sample T-test gives the
following value:

p-value (ttest2 (V19, V1)) = 0.005 < 0.05 p.

The assumption of a normal distribution of words in publications makes it possible to statistically deter-
mine the probability of the observed deviation from the mean values. If the probability falls below critical
values, then this may mean the emergence of new factors that change external conditions.

Thus, in Table 1, on the basis of which the V1 sample was compiled, in the period from January 16 to
January 30, the number of publications mentioning the word “virus” increased to 138. The probability of such
an observation can be calculated using the formula:

P(X=138)=1-P(X<137)=1-®(z), (3)

Thus, the observed deviation was more than 200. With a normal distribution, 99.7% of observations fall
within a much narrower interval of £30. Therefore, the deviation of 200 should be unequivocally interpreted
as anomalous. Calculations show that if the previously observed distribution parameters are preserved, the
probability of a deviation of 200 is approximately 1.249x10°°,

In practice, events that deviate from the expected value by more than 3o are considered unlikely. How-
ever, in dynamics, the distribution of words in newspaper publications is most likely quasi-stationary. This
follows from the work of Altmann et al. (2013). Therefore, additional research is needed to determine the
limits of permissible deviations of frequencies from average values.

Nevertheless, in the context of the observations made, it is obvious that already in the second half of Jan-
uary 2020, the number of publications mentioning the word “virus” went far beyond the statistically possible
dispersion. This could be interpreted as a signal of future catastrophic events.

After identifying keywords whose usage frequency has increased abnormally, it is fairly easy to deter-
mine the associated factors using machine linguistics methods. Let’s demonstrate this using Word Clouds.
Figure 3 shows a word cloud visualization for two keywords from the aforementioned set: “virus” and “SARS”.
Both diagrams are based on publications from January 2020.
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Figure 3. Word Clouds generated from the January 2020 publications

Figure 3ais based on publications from January 1-15, 2020. According to statistical analysis, this period is
not abnormal; deviations in the frequency of use of the word “virus” are less than 3c. However, at the center
of the cloud, words such as “China,” “flu,” “iliness,” and “SAR” already appear, indicating danger. Analyzing
these keywords can provide researchers with additional information about the state of the information field
and potential threats.

Figure 3b shows a similar Word Cloud based on publications with the keyword SARS during the entire
month of January 2020. This diagram provides much more information about the causes and possible conse-
quences of the spread of the coronavirus. In particular, the word “quarantine” is easy to see. We recall that
quarantine announcements were the main reason for economic losses around the world. An additional 40
days to prepare for quarantine could have significantly reduced many companies’ losses.

3. 2. An analysis of media content prior to the start of the war in Ukraine.

The proposed method was also used to examine the background of another critically important event for

” u

the entire world: the war in Ukraine. Figure 4 shows a histogram of publications in The Guardian containing
the keyword “war” from January 1, 2021, to February 28, 2022. To reduce informational noise, only publica-
tions in the “World News” category were included in the histogram.
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Figure 4. Distribution of publications containing keyword “war” in The Guardian from 1 Dec 2021 to 28 Feb 2022

Figure 4 shows that there are no sharp frequency jumps in the histogram until the final bar, which in-
cludes the start date of the Russian invasion: February 24, 2022.
Analyzing a similar sample of publications based on 2021 data shows p(war21) =
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= 6.4472. The maximum frequency values were 45 (August 2021) and 42 (May 2021), which are 3.80 and
3.330, respectively. At the same time, the histogram in Figure 4 shows that 10 days before the start of the
war in Ukraine, the deviation from the mean value was more than 6c. The probability that such deviations are
caused by random factors is only 9.87x107°. A comparison of distribution parameters also shows statistically
significant variations as early as January 2022.

As in the case described above, analyzing a word cloud generated by the keyword “war” (Fig. 5) allows us
to clarify the threat and the parties associated with it. In this word cloud, the central space is occupied by the
words “Ukraine,” “Russia,” “US,” and “UK.” A study of a sample of publications containing the keyword “war”
from December 15-30, 2021 (almost two months before the invasion began) confirms the same conclusion.
Russia and Ukraine were among the three most mentioned countries, along with Afghanistan.
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Figure 5. Word Cloud based on the keyword “war”, 1 Dec 2021-15 Feb 2022

This study demonstrated the validity of using the information field for early detection of potential crises,
which is an important step in crisis prevention. In both situations, significant changes began well before the
onset of major crises. Statistically significant shifts were observed approximately 50 days before the official
announcement of the pandemic and 10 days before Russia’s invasion of Ukraine.

Analyzing the frequency of keyword mentions over time allows us to identify abnormal changes in the
information field and predict crises. Statistical tests confirmed the significance of these shifts before the
disasters began. According to the study’s results, deviations in word mention frequency greater than 4o are
abnormal. However, this conclusion requires further verification.

Additionally, we should acknowledge the potential of researching the use of machine linguistics methods
to extract more information from the information field regarding the causes and consequences of impending
crises. Even simple methods, such as word clouds, allow us to extract essential information. Therefore, we
can expect more sophisticated methods to have a positive effect.

4. Discussion and Conclusions

The article confirms the importance of crisis forecasting as a scientific problem and highlights promising
methods for solving it through the analysis of media content. This allows us to understand processes in the
digital world and predict sharp changes in trends.

The study statistically confirms the assumption that the information field begins to change before cata-
strophic events occur. These shifts appear as a sharp increase in the frequency of keywords and related terms,
titles, and surnames. The study also confirms that its state can be tracked through open media content.

It should be noted, however, that there are some differences between the results of this article and
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those obtained by other authors. One important result of this article is the conclusion that, in the absence
of external perturbations, the frequency of keyword mentions in publications remains relatively consistent
and follows a normal distribution. However, under different conditions for forming the corpus of texts, other
distribution laws may be more suitable. This conclusion can be drawn by considering that the decrease in
frequency of words on the left is limited by 0, whereas there are no such restrictions on the right. Rajput et
al. (2020), Baron et al. (2009), and Altmann et al. (2013) suggest log-normal or Poisson distributions as pos-
sible alternatives. However, the conditions under which the data samples were formed in these studies were
significantly different from ours. Baron et al. (2009) examined a historical corpus of texts spanning 400 years,
Altmann et al. (2013) investigated word evolution in a niche over 12 years, and Rajput et al. (2020) covered
the period of the onset of the SARS-CoV-2 pandemic. Although this period is short, our results indicate that
significant changes in the information field occur during times of crisis. Therefore, we need to conduct further
research to confirm our findings of distribution law, or to establish boundary conditions for them.

This study has demonstrated the potential of forecasting crises through media content analysis. At the
same time, achieving practically significant results will require further theoretical and experimental research,
including the use of more advanced methods and larger datasets. Even at the current stage, however, the
proposed approach may be useful for public authorities, risk-monitoring institutions, and analytical centers
that track emerging threats.

Regular analysis of media content can support early warning systems by identifying abnormal changes
in public information flows before a crisis fully unfolds. Such monitoring may improve preparedness, allow
earlier risk assessment, and support more timely decisions in the fields of public health, economic security,
and geopolitical risk management.
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Abstract

Digital transformation is one of the most significant processes reshaping modern economic, social, and
technological systems. Cloud technologies, as a core component of digital infrastructure, play a crucial role in
resource optimization, data security, and service scalability. At the same time, global challenges, particularly
climate change, require organizations to integrate sustainability principles into their technological strategies.

The main objective of this study is to analyze the potential of cloud technologies as drivers of sustainable in-
novation and to examine their contribution to environmental and social goals. The study addresses the following
research questions: 1. How do cloud computing solutions support environmental sustainability and energy effi-
ciency? 2. What challenges arise during the transition to cloud infrastructures? 3. How can cloud technologies
align with global sustainability frameworks such as the United Nations Sustainable Development Goals (SDGs)?

The research is based on both qualitative and quantitative approaches. It includes analysis of key in-
dustry documents, such as AWS Sustainability Report (Amazon Web Services 2024), Microsoft Azure Carbon
Footprint Report (Microsoft 2023), and Google Cloud Sustainability Report (Google Cloud 2023). Comparative
analysis is conducted using metrics such as Power Usage Effectiveness (PUE), renewable energy consumption,
and carbon intensity.

The findings indicate that cloud technologies significantly contribute to energy efficiency, carbon reduc-
tion, and innovation. However, challenges such as data security, vendor lock-in, and reporting inconsisten-
cies remain. The study concludes that cloud technologies are not only tools for digital transformation but also
essential enablers of sustainable development.

Keywords: cloud technologies, sustainable innovation, digital transformation, energy efficiency, IT infrastructure

1. Introduction

The digital era is fundamentally transforming economic, social, and technological systems through rapid ad-
vancements in technologies such as artificial intelligence (Al), Big Data, the Internet of Things (1oT), and cloud com-
puting. These technologies enable real-time data processing, predictive analytics, and automated decision-mak-
ing, significantly improving efficiency across industries such as healthcare, education, manufacturing, and finance.
As a result, organizations can respond more effectively to dynamic market conditions and global challenges.

Cloud computing plays a central role in this transformation by providing scalable, flexible, and cost-ef-
ficient infrastructure. It supports key developments such as Industry 4.0, smart cities, and digital education
platforms by enabling data storage, processing, and collaboration in distributed environments. The shift from
traditional on-premises systems to cloud-based solutions allows organizations to reduce infrastructure costs
and increase operational agility.

At the same time, sustainability has become a critical global priority due to climate change, resource
scarcity, and environmental degradation. Governments and organizations are increasingly expected to align
their operations with environmental goals, particularly those outlined in the United Nations Sustainable De-
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velopment Goals (SDGs). In this context, cloud technologies offer significant potential for supporting sustain-
able development.

Cloud computing contributes to sustainability through energy-efficient data centers, optimized resource
utilization, and reduced carbon emissions. Advanced technologies such as virtualization, dynamic resource
allocation, and Al-driven optimization enable cloud providers to minimize energy waste and improve effi-
ciency. However, despite these benefits, several challenges remain, including cybersecurity risks, regulatory
compliance, data privacy concerns, and technological inequality between developed and developing regions.

2. Research Methodology

This study employs a mixed-method research approach, integrating both qualitative and quantitative
analysis to provide a comprehensive evaluation of cloud technologies and their role in sustainable innovation.

The qualitative component focuses on the analysis of academic literature, policy documents, and in-
dustry reports to understand theoretical frameworks and real-world applications. The quantitative aspect
involves a comparative evaluation of sustainability metrics across leading cloud service providers.

The research is based on the systematic analysis of the following key documents: AWS Sustainability
Report (Amazon Web Services 2024), Microsoft Azure Carbon Footprint Report (Microsoft 2023) and Google
Cloud Sustainability Report (Google Cloud 2023)

The comparative analysis focuses on key sustainability metrics that are widely used in evaluating data
center performance: Power Usage Effectiveness (PUE), which measures energy efficiency, renewable energy
consumption (%), indicating the share of clean energy sources and carbon intensity per computation unit,
reflecting environmental impact.

3. Research Results

The findings indicate that cloud computing significantly improves energy efficiency compared to traditional IT
infrastructure. Modern cloud data centers are designed to maximize efficiency through the use of advanced cool-
ing systems, renewable energy integration, and intelligent resource allocation. This finding is consistent with recent
studies on green data centers and Al-driven energy optimization (Smith and Lee 2024; Zhao and Kumar 2023).

Unlike traditional on-premises systems, cloud environments allow for dynamic scaling of resources. This
means that computing power is allocated based on actual demand, reducing energy waste and improving overall
efficiency. Cloud service models such as Software as a Service (SaaS), Platform as a Service (PaaS), and Infrastruc-
ture as a Service (1aaS) further support this optimization by enabling on-demand access to computing resources.

4. Comparative Analysis

Cloud Providers Comparison
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Figure 1. Cloud Providers Comparison
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4.1. Trends in Renewable Energy Adoption

Renewable Energy Trend
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Figure 2. Renewable Energy Trend

The results demonstrate that leading cloud providers are actively investing in sustainability initiatives.
These include increasing the use of renewable energy, improving energy efficiency, and implementing carbon
reduction strategies.

However, several challenges remain; specifically, data security and privacy risks in cloud environments,
vendor lock-in, limiting flexibility and increasing dependency, lack of standardized sustainability metrics
across providers and digital inequality, limiting access to cloud technologies in certain regions. These chal-
lenges highlight the need for improved governance, regulatory frameworks, and technological innovation.

5. Case Studies
5.1. Amazon Web Services (AWS)

Amazon Web Services (AWS) operates one of the largest global cloud infrastructures. Its sustainability
strategy focuses on energy efficiency, renewable energy adoption, and carbon reduction. AWS has commit-
ted to achieving net-zero carbon emissions by 2040 as part of the Climate Pledge initiative (Amazon Web
Services 2024).

AWS data centers utilize advanced cooling technologies, optimized server utilization, and machine learn-
ing algorithms to improve efficiency. The company has invested heavily in renewable energy projects, includ-
ing solar and wind farms, to power its operations. These initiatives have resulted in significant reductions in
energy consumption per unit of computation (Amazon Web Services 2024; Smith and Lee 2024).

5.2. Microsoft Azure

Microsoft Azure has developed comprehensive sustainability tools, including the Carbon Footprint Cal-
culator, which enables organizations to monitor and reduce their emissions. Azure integrates artificial intelli-
gence and real-time analytics to optimize energy usage and improve operational efficiency (Microsoft 2023).

Microsoft has committed to becoming carbon negative by 2030, meaning it aims to remove more carbon
from the atmosphere than it emits. Azure’s data centers incorporate renewable energy, water conservation
strategies, and circular economy practices, making it a leader in sustainable cloud solutions (Microsoft 2023).

5.3. Google Cloud

Google Cloud has been carbon neutral since 2007 and aims to operate entirely on carbon-free energy by
2030. Its sustainability strategy relies on advanced Al and machine learning technologies to optimize energy
consumption across data centers (Google Cloud 2023).

Google’s infrastructure includes highly efficient cooling systems and renewable energy integration. The
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company also emphasizes circular economy principles, such as hardware recycling and modular design, to
reduce environmental impact (Google Cloud 2023).

5.4. Limitations of Case Studies

Despite the reported achievements, several limitations must be considered. The majority of sustain-
ability data is self-reported by cloud providers, which may introduce bias or selective disclosure. Important
aspects such as supply chain emissions and full lifecycle environmental impact are often underreported.

Additionally, differences in reporting standards and metrics make direct comparisons difficult. These fac-
tors raise concerns about potential greenwashing practices. Therefore, independent evaluations, third-party
audits, and standardized reporting frameworks are necessary to ensure objectivity and reliability. These con-
cerns are also reflected in broader debates on cloud-related emissions and environmental reporting (Belkhir
and Elmeligi 2023; Greenpeace 2024; Jones 2023).

6. Discussion and Recommendations
6.1. Cost Considerations

Although cloud technologies offer long-term cost efficiency, the initial adoption of cloud solutions can be
expensive. Small and medium-sized enterprises (SMEs) may face financial barriers related to migration costs,
subscription models, and implementation of sustainability tools. As a result, accessibility remains a critical
issue in achieving inclusive digital transformation.

6.2. Recommendations

For businesses, it is important to implement carbon tracking tools such as Azure Carbon Calculator, opti-
mize resource usage through Saa$, PaaS, and laaS models and invest in employee training and sustainability
awareness programs

For technology providers, it is advisable to enhance transparency in sustainability reporting, develop
energy-efficient infrastructure and renewable energy integration and standardize sustainability metrics for
better comparability.

And last but not least, for policymakers, it is recommended to introduce tax incentives for green data
centers, establish mandatory sustainability reporting standards and promote digital inclusion and access to
cloud technologies

7. Future Research Directions

Future research should explore the integration of artificial intelligence and cloud computing for real-time
energy optimization. Additional studies are needed to examine renewable energy storage, hybrid energy
systems, and demand-response mechanisms in cloud infrastructures (Fernandez et al. 2025; Smith and Lee
2024).

Research should also focus on the social impact of cloud technologies, including digital inclusion, remote
education, and healthcare services. Furthermore, the role of cloud computing in smart cities and Industry 4.0
environments represents a promising area for future investigation (Nguyen et al. 2025; Patel and Chen 2024).

8. Conclusion

Cloud technologies have emerged as a key driver of sustainable innovation in the digital era. They enable
organizations to improve energy efficiency, reduce carbon emissions, and enhance operational performance.
By supporting digital transformation and aligning with global sustainability goals, cloud computing plays a
critical role in modern economic and environmental systems.
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However, challenges such as cost, security, lack of standardization, and technological inequality must be
addressed to fully realize their potential. A collaborative approach involving businesses, technology provid-
ers, and policymakers is essential for overcoming these barriers.

In conclusion, cloud technologies represent not only a technological advancement but also a strategic
tool for achieving sustainable development. Their effective implementation can contribute significantly to
long-term economic growth, environmental protection, and social inclusion.
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Abstract

Digital Social Innovations (DSls) are now being viewed as disruptive technologies to solve global challeng-
es and accelerate progress toward the Sustainable Development Goals (SDGs). This study is a comparative
analysis of DSls in four Small Island Developing States (SIDS): the Maldives, Mauritius, Seychelles, and Fiji,
taking into account how digital platforms, digital tools, and local grassroots innovations are being applied to
support facilitating the development of inclusive and sustainable development.

The research employs a qualitative document analysis study design, grounded in government policy
documents, peer-reviewed journals, development agency literature, and non-governmental organization re-
ports to explore national strategies towards digital innovation and SDG uptake. The research is keen on the
use of DSI in informal economic environments to solve issues such as poverty, gender inequality, unemploy-
ment among youths, and access to services.

The article underscores mutual enablers such as digital malleability and strong community networks and dif-
ferences with regards to infrastructure, governance arrangements, and policy integration. The research shows that
while SIDS have promoted increased access to economic opportunity and civic engagement in all four countries,
their success is highly dependent on institutional facilitation, context at the local level, and inclusive approaches.

The paper argues for the acknowledgment of SIDS’ informal digital ecosystems as drivers of SDG success
and calls for context-based digital policy regimes that support indigenous innovation. In comparative lessons
learned across these four island nations, lessons are developed with broader applicability for the mobilization
of DSIs in vulnerable, resource-constrained environments globally.

Keywords: Digital social innovations (DSI), SDGs, SIDS, informal entrepreneurship

1. Introduction

The world is struggling to make progress in meeting many of the Sustainable Development Goals (SDGs).
According to the Sustainable Development Goals Report 2023, growth has slowed across multiple fronts,
and the need for new models of innovation becomes imperative (United Nations 2023). Global agencies
such as the United Nations Development Programme have also mentioned the role of digital innovation as
a cross-cutting enabler of SDG progress in developing and small-island contexts (UNDP 2022). Digital Social
Innovations (DSIs) appear in this context as a potential model: by combining digital technologies and social
innovation, DSIs aim locally based solutions to problematic social problems. According to the recent scholar-
ship, DSls, are the use of digital processes and tools for co-creating social value, often among marginalized
peoples (Qureshi et al. 2021; Ribeiro et al. 2021).

SIDS are beset by unique structural vulnerabilities remote geographies, constrained markets, resource de-
ficiencies, and infrastructural inequalities that thwart conventional development approaches. These constraints
make innovation not just desirable but necessary. Yet the specific role and dynamics of DSls in SIDS, especially
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in informal economies, remain understudied. This paper presents a qualitative comparative case study of DSls
in four SIDS Maldives, Mauritius, Seychelles, and Fiji to investigate how digital platforms, grassroots tools, and
local innovation ecosystems create SDG-related outcomes, focusing on overcoming problems such as poverty,
youth unemployment, and access to services in informal economic environments. The paper proceeds from
conceptualization of DSls in SIDS, to methodology, comparative ecosystem and outcomes analysis, institutional
and informal drivers’ discussion, to conclusions on policy implications for SIDS and comparable environments.

2. Conceptual Framework: DSIs and the SIDS Context

Digital Social Innovations (DSls) are collaborative, technology driven solutions that helps to solve societal
challenges by bringing citizens, enterprises, and communities altogether. DSls use digital technologies such
as mobile platforms, Al, and open data to create social value in addition to contributing to the Sustainable
Development Goals (SDGs) (Qureshi et al. 2021; Ribeiro et al. 2021). Research evidence shows that DSIs play
an important role in achieving SDGs, such as poverty reduction (SDG 1), gender equality (SDG 5), decent work
(SDG 8), and climate action (SDG 13), through the extension of access to opportunities, networks, and basic
services (Dionisio et al. 2023; Tang 2020; Ravishankar 2021).

In Small Island Developing States (SIDS), DSIs offer a way of overcoming structural vulnerabilities such
as remoteness from markets, limited resources, and overdependence on tourism. These initiatives empower
local actors to use digital transformation for inclusive development, often through informal or communi-
ty-based innovation systems (Foley et al. 2022; Wong 2021). This paper defines these grassroots networks as
informal digital ecosystems that play a critical role in adapting technologies to local contexts, fostering social
trust, and driving innovation where formal infrastructure and policy support are limited (Parks et al. 2021;
Saha et al. 2022). This conceptual framework therefore places DSls as a bridge linking sustainable develop-
ment and digital transformation in SIDS, emphasizing the need for both institutional facilitation and local,
community-driven local innovation in achieving SDGs.

3. Methodology and Comparative Selection

Through qualitative document analysis (QDA), this paper examines how Digital Social Innovations (DSls)
support to the Sustainable Development Goals (SDGs) across Small Island Developing States (SIDS). The anal-
ysis is based on government policy documents, peer-reviewed journal articles, development agency reports,
and non-governmental organization publications, to ensure methodological triangulation and contextual
depth. Specifically for this study purpose, the four countries selected were, Maldives, Mauritius, Seychelles,
and Fiji to capture differences in geography such as Indian Ocean and Pacific, to identify economic status such
as upper-middle-income and high-income, and to examine the progress of digital governance.

Total Population Land Area (sq km,

C Chall & Vulnerabilities (World Bank, n.d.
(World Bank, 2024) | World Bank, 2023) ermon Chitaies & Wl luerbillates (el Bal nsdd

Country

Overly vulnerable to external shocks such as economic crises,
inflation, natural disasters, and climatic changes.
Small-state features as the country is highly dependent econo-
Mauritius 1,245,779 2,030 mies that are extremely susceptible to environmental damage
and exogenous shock.

Small-state features as the country is Highly vulnerable to

Maldives 527,799 298

Seychelles 121,354 460 environmental and economic shocks due to size and geograph-
ical isolation.
Small-state features as the country face frequent natural
Fiji 928,784 18,270 disasters and a heavy reliance on a narrow range of exports
and tourism.

Table 1: Demographic and Structural Vulnerability Profiles of Selected SIDS
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Table 1: Demographic and Structural Vulnerability Profiles shows the total population, size of land mass,
and structural vulnerability of the four selected countries for this study. This selections allows to make a
comprehensive analysis of typical characteristics of “Small States,” such as increased vulnerability to environ-
mental disasters, budget instability, and acute susceptibility to exogenous shocks. For example, although all
four states are characterized by having a limited economic base, their sizes greatly differ, ranging from 298 sq
km in the case of Maldives to 18,270 sq km in the case of Fiji. Such distinctions are important since distance
and infrastructure disparities make it impossible to develop along traditional lines. This comparative design
enables a nuanced understanding of how institutional capacity, local innovation ecosystems, and infrastruc-
tural contexts shape DSI adoption and impact within differing SIDS environments.

4. Comparative Analysis of DSI Ecosystems

Key Differences in DSI Ecosystem Performance across four SIDS

Feature Maldives Mauritius Seychelles Fiji
. Digital tourism and | E-commerce for female Telemedicine and Agricultural micro-en-
Primary DSI Focus . . .
guesthouses. artisans. e-learning. terprises.
Poor connectivity in  |High-speed broadband/ Patchy connectivity,

Key Infrastructure Proactive digital policy.

outer atolls. stable power. High data costs.

Dominance of state-

Market Barriers linked firms (MIFCO,
BML).

Comm.unity-based tour- Local NGO support. Regulatory sandboxes | National E-Commerce
ism models. and grants. Strategy.

Table 2: Key Differences in DSI Ecosystem Performance across four SIDS

Digital-finance regula- | High market concentra- |Weak regulatory coordi-
tion gaps. tion. nation.

Institutional Tools

The Table 2 shows the key Differences in DSI Ecosystem Performance across four SIDS through the com-
parative evaluation of Digital Social Innovations (DSIs) in the Maldives, Mauritius, Seychelles, and Fiji. The
analysis indicates that digital transformation is advancing inconsistently yet exhibiting common adaptive
trends among Small Island Developing States (SIDS). This comparative analysis further demonstrates the dif-
ferent outcomes that result from the unique nature of local context and local infrastructure within the pro-
cess of DSI. Thus, Mauritius makes use of high broadband connection along with stable energy to encourage
online commerce among female artists. In turn, Fiji and outer Maldives suffer from expensive data costs and
insufficient connectivity. Seychelles outstands through effective government regulation with help of regulato-
ry sandboxes; at the same time, the situation with Fiji is exacerbated by institutional coordination problems.
Market barriers range from dominant presence of state-owned companies in the Maldives to lack of financial
regulations in Mauritius. The analysis is further explored below on how Digital Social Innovations (DSIs) tackle
enduring issues such as poverty, gender inequality, and service accessibility, while being influenced by mar-
ket structure, infrastructure, and institutional support.

4.1. Poverty and Unemployment

In SIDS, DSls increasingly provide for income diversification through micro-enterprise channels, work-
by-wireless means, as well as peer-to-peer networks. In Fiji, online markets allow agricultural micro-enter-
prises and craftspeople access to regional markets as well as micro-finance institutions, building inclusion
from the informal sector (UNCDF 2021; Government of Fiji 2025; Reserve Bank of Fiji 2022). In the same way,
for Maldives, the digital tourism sites link the visitor economy with the guesthouses and the local coopera-
tives, thereby facilitating the employment off the capital islands (Ahmed 2018; Giampiccoli et al. 2020; Chia
2021; Shenaan 2024; Foley et al. 2022). These projects demonstrate the contributions made by digital entre-
preneurship to SDG 1 and SDG 8 by expanding opportunities for livelihood and decreasing dependence on the
traditional sectors of work (Ribeiro et al. 2021; Qureshi et al. 2021). But absence of integrated digital-finance
regulation and connectivity gaps put the brakes on scalability (Foley et al. 2022).

— 45 —



B0BAIN LO3IdAML IZMEIBNY RO 3RIAHIRN 3d6300196330NL 3NL6I3N 2026 DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

4.2. Gender Inequality and Access to Services

Across the four island nations, Digital inclusion projects for women entrepreneurs and social innovators
have been increasing. Local NGOs in Mauritius have helped female artisans learn how to sell their goods on-
line through e-commerce (Suseno & Abbott 2021). In Seychelles, digital service innovations (DSIs) in health
and education, like mobile telemedicine and e-learning platforms, help remote communities get the services
they need (Foley et al. 2022). These results align with extensive research indicating that DSIs promote gender
empowerment and improve social service delivery when integrated with supportive policy frameworks (Tang
2020; Qureshi et al. 2021).

4.3. Mutual Success Factors

LOW-COST DIGITAL TOOLS
WhatsApp, Facebook, Open-source apps

L 2

DIGITALFLEXIBILITY

= Communities adapt simple tools for
business,

= coordination, and local service delivery.
= Enables fast experimentation and low-
cost scale
COMMUNITY NETWORKS
= Co-ops, NGOs, ICT centers, and youth
groups.
= provide trust-based diffusion channels.
= Translate local knowledge into digital
adoption.
Country-Specific Outcomes (SDGs 1, 5, 8)
Fiji Maldives Mauritius Seychelles
Online Digital tourism Mobile
marketplaces links local NGO-facilitatede- | telemedicine and
expand market guesthouses and commerce e-learning extend
QCC‘?SSfOT‘ . co-opsio the onboarding essential services
agricultural micro- visitor economy, supports female to remote
enterprises and spreading jobs. artisans. (SDG 3). communities.
crafispeople. (SDG 1, 8). (Service Access)
(SDG 1, 8).

Figure 1: Mutual Success Pathways across four SIDS and DSI Outcomes on SDGs

The Above Figure 1: shows the Mutual Success Pathways across four SIDS and DSI Outcomes on SDGs.
The Two common factors that enable DSI succeed in all SIDS are digital Flexibility and Good connections
with people in the community. In Digital social innovators (DSIs) in island settings often modify pre-existing,
cost-effective technologies (e.g., WhatsApp Commerce, Facebook Marketplace) for social and entrepreneur-
ial applications. This flexibility enables rapid experimentation and spreads new solution (Ribeiro et al. 2021;
Qureshi et al. 2021). In both Fiji and Seychelles, innovators utilize free or open-source software for logistics,
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e-learning, and community trade, aligning with the “frugal innovation” trend identified by Dionisio et al.
(2023). Regarding, good connections with people in the community, In small island nations, the close-knit
communities enhance mutual trust which enables quick adoption of digital innovation. Through informal dig-
ital ecosystems, cooperatives, community ICT centers and youth groups act as a place to foster creativity and
innovation (Parks et al. 2021; Saha et al. 2022). These networks fill institutional gaps, strengthening inclusion
and resilience in ways formal programs often fail to achieve.

As shown in the figure 1, while challenges may look similar in these countries, each country experience
very different outcomes due to differences in infrastructure development, government support and market
structure. Infrastructure: Mauritius has high-speed broadband and stable power grids, which help DSls in fin-
tech and e-governance grow quickly. In contrast, Fiji and the outer atolls of the Maldives have poor connec-
tivity and high data costs, which makes it harder for new ideas to spread (International Telecommunication
Union [ITU] 2025; World Bank 2021; Foley et al. 2022). This aligns with the finding of International Telecom-
munication Union (ITU) found more than 40% of SIDS populations are still offline, which shows that there are
still gaps in infrastructure and affordability (ITU 2023).

Although DSIs aim at fostering inclusivity, their adoption may exacerbate already existing disparities in
case the issue of the digital divide remains unaddressed. Since about 40 percent of the population in SIDS
lack access to digital technologies, the process of digitalization may be exclusionary for rural communities.
Regarding Governance and Policy Integration, Seychelles has taken a proactive approach to digital policy
integration by using regulatory sandboxes and innovation grants (Foley et al. 2022). Innovators in Fiji face
additional challenges in bringing their digital ideas into reality because of weak coordination for the imple-
mentation of Fiji’s cross-cutting business regulation reforms remains a binding constraint (International Fi-
nance Corporation 2022). The Fiji National E-Commerce Strategy 2025-2029 further highlights gaps in “policy
framework and institutional coordination” as a key barrier to digital inclusion (Government of Fiji 2025).

The evidence shows that when institutions actively help people engage with technology, digital trans-
formation becomes more equal and accessible (Dionisio et al. 2023; Qureshi et al. 2021). When looking at
the Market Structure, Competition in telecom remains tight. In the Maldives, Seychelles, and Fiji, a few large
companies hold most of the power which show that just a few firms set the pace, leaving limited room for
newcomers. This kind of market concentration where few big players dominate the market prices rise and
smaller innovators struggle to get a fair chance as they face higher barriers and fewer opportunities, which is
why transparent competition rules and inclusive digital policies are important.

5. The Conditionality of DSI Success

The maturity of DSIs is hugely dependent on the sectoral market characteristics locally. In tourism a
relatively decentralized market among the three islands and digital markets bring together the micro-entre-
preneurs, allowing inclusive growth. This concurs with Foley et al. (2022), where digital revolution in SIDS is
viable where small players can easily link up with the global markets. In the same regard, DSI for the financial
sector is dissuaded by oligopolistic structures. The scalability, as well as affordability, of DSl is dependent on
regulators’ wishes to limit big players Seychelles FTC, e.g., as well as the Fiji Commerce and Consumer Com-
mission (FCCC). Institutional encouragement is therefore one such accelerator and risk buffer for social inno-
vations (Ribeiro et al. 2021; Dionisio et al. 2023). For all the islands, the informal digital ecologies also have
an indispensable complementarity role to offer grassroots, non-corporate cyberspaces where communities
are reusing digital technologies for communal problem-solving. Digital ecologies thrive on trust, flexibility,
and the deep local knowledge that communities bring (Parks et al. 2021; Saha et al. 2022). In SIDS, where the
state itself as regulator also is market player (MIFCO and BML from the Maldives; 10T from Seychelles; PAFCO
from Fiji), the digital ecologies plug institutional gaps.

Whereas government involvement will provide stability to service provision (i.e., telephone coverage
or universal banking), over-regulation will discourage grassroot innovations (Foley et al. 2022). Institutional
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oversight-community initiative hybrids are therefore required for DSI-based ecosystem resilience and inclu-
siveness. As is the case, formal accreditation of the informal innovation networks is required to take advan-
tage of their developmental potential, as was unearthed by Qureshi et al (2021). The different experiences of
SIDS expose the weakness of digital development models under a one-size-fits-all structure. Policy must em-
power context-adapted digital innovation, which entails the linking of formal and informal systems (Dionisio
et al. 2023; Foley et al. 2022). The two strategic priorities emerge are Regulatory Oversight and Embedding
Informal Ecosystems. In Regulatory oversight, Oligopolistic sectors should have active monitoring by compe-
tition authorities such that digital start-ups and social enterprises enjoy easy access and affordable costs. The
FCCC regulation of the telecom and banking fees in Fiji is an example. In Embedding Informal Ecosystems, the
Policies should create space for experimentation through tools like regulatory sandboxes and micro-grants
which helps to formalize and protect grassroots DSIs (Ribeiro et al. 2021; Saha et al. 2022).

In summary, for DSIs to grow sustainably in small island states, it is important to follow a hybrid in-
novation model which is robust, enabling institutions on the one hand and loose, adaptive ecosystems on
the other. It is only via an appreciation and enabling of this dynamic interplay that SDG-conformant digital
transformation in small island contexts can be fostered. For SIDS, policy must shift from the sole purpose of
enabling technology adoption to outright support of indigenous innovation through a context-specific digital
policy regime addressed at specifically market concentration, consonant with the World Bank’s (2021) urging
for small states to have adaptive digital economy policies to be resilient and inclusive.

6. Policy Implications and Future Research

Three general lessons derived from cross-island comparison are of wider applicability to vulnerable and
developing areas: Firstly, Invest in Low-Cost, Flexible Infrastructure. Sustainable digital ecosystems rest on
flexible, low-cost foundations that can function even in bandwidth-constrained environments (Ribeiro et al.
2021; Foley et al. 2022). Secondly, Integrate Informal Digital Ecosystems. Policy must recognize and support
DSlIs from below that operate outside of formal systems, relying on social capital and grassroots creativity
(Parks et al. 2021; Saha et al. 2022). Thirdly, Promote Inclusive, Context-Responsive Policy. The one-size-
fits-all digital transformation roadmaps do not apply in SIDS most of the time. Tailored governance alongside
regulatory guidance and bottom-up empowerment fosters resilience (Dionisio et al. 2023), in agreement
with OECD (2018) findings shows that inclusive, place-specific innovation frameworks are a pre-requisite for
developing and small economies. Further studies could be undertaken using longitudinal designs to assess
the impact of DSIs on economic growth, determining whether there will be any long-lasting benefits from the
success achieved by DSls within tourism and agriculture that will reduce poverty. The contribution of DSIs to
meeting the SDGs should also be quantitatively measured for this purpose. Quantitative analysis of DSI-en-
abled SDG realization and policy success would add richness to the evidence base and guide sustainable,
inclusive digital transformations globally. Finally, future research could include the comparative assessment
of the impacts of DSls in SIDS in other regions, such as the Caribbean, other parts of the Pacific region, etc.

7. Conclusion

This transnational comparison of Digital Social Innovations (DSls) across Maldives, Mauritius, Seychelles,
and Fiji confirms that while DSIs have expanded digital inclusion and citizens’ participation exponentially,
their success finally hinges on being context-dependent on institutional support, infrastructural robustness,
and grassroots adaptability. In all four SIDS, DSls contribute significantly to key Sustainable Development
Goals (SDGs 1, 5, 8, 9, and 10) by supporting income diversification, gender equity, and enhanced access to
services. But structural market concentration and skewed digital infrastructure still present as chronic bottle-
necks. In highly concentrated telecommunication and banking markets, DSls are restricted in terms of price
affordability and scale. In contrast, in more open, tourist-reliant and community-oriented markets, digital
innovation flourishes, bearing witness to the fact that markets’ openness and policy coherence are central
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drivers of SDG progression. The main contribution of the current study is in recognizing the emergence of a
Hybrid Innovation Model that necessitates the collaboration between formal institutional systems and adap-
tive informal ecosystems. This would enable SIDS to sidestep such structural weaknesses as geographic isola-
tion and lack of adequate resources to achieve the SDGs. Future research could conduct longitudinal studies
on the impact of DSIs on the economy to determine whether the initial success in tourism and agriculture
would result in sustained poverty reduction.

It is also important to conduct quantitative analysis on how much DSls contribute towards achieving the
relevant SDGs. Moreover, Future research could include a comparative study of the effects of DSls in SIDS
located in other regions such as the Caribbean and other areas of the Pacific Ocean.

References

Ahmed, A. 2018. “Guesthouses in the Maldives: Towards Community-Based Tourism.” International Journal
of Innovation and Economic Development 4 (6): 29-36. Accessed August 17, 2025. https://researchleap.
com/guesthouses-maldives-towards-community-based-tourism/.

Chia, Kei Wei, and Abdulla Muiz. 2021. “The Nature and Challenges of Guest House Business in the Mal-
dives.” Tourism and Hospitality Research 21 (1): 3—14. Accessed August 7, 2025. https://www.jstor.org/
stable/26990905.

Dionisio, M., S. De Souza, F. Paula, and P. Pellanda. 2023. “The Role of Digital Social Innovations to Address
SDGs: A Systematic Review.” Environment, Development and Sustainability, 1-26. Accessed August 18,
2025. https://doi.org/10.1007/s10668-023-03038-x.

Foley, A., S. Moncada, M. Mycoo, P. Nunn, V. Tandrayen-Ragoobur, and C. Evans. 2022. “Small Island Devel-
oping States in a Post-Pandemic World: Challenges and Opportunities for Climate Action.” Wiley Interdis-
ciplinary Reviews: Climate Change 13. Accessed August 17, 2025. https://doi.org/10.1002/wcc.769.

Giampiccoli, A., A. M. Abdul Muhsin, and O. Mtapuri. 2020. “Community-Based Tourism in the Case of the
Maldives.” GeoJournal of Tourism and Geosites 29 (2): 604—13. Accessed August 19, 2025. https://gtg.
webhost.uoradea.ro/PDF/GTG-2-2020/gtg.29204-479.pdf.

Government of Fiji, Ministry of Communications, Trade, and Transport. 2025. Fiji National E-Commerce Strat-
egy 2025-2029. Accessed August 17, 2025. https://www.mcttt.gov.fj/wp-content/uploads/2025/04/Fi-
ji-National-E-Commerce-Strategy-2025-2029.pdf.

Government of Fiji, Ministry of Trade, Co-operatives, MSMEs and Communications. 2025. Fiji National
E-Commerce Strategy 2025-2029. Accessed August 17, 2025. https://pacificecommerce.org/wp-con-
tent/uploads/2025/02/Fiji-National-E-Commerce-Strategy-2025-2029.pdf.

International Finance Corporation. 2022. Creating Markets in Fiji: Country Private Sector Diagnostic. Accessed
August 5, 2025. https://www.ifc.org/content/dam/ifc/doc/mgrt/cpsd-fiji.pdf.

International Telecommunication Union. 2023. Measuring Digital Development: Facts and Figures 2023. Ac-
cessed August 10, 2025. https://www.itu.int/itu-d/reports/statistics/facts-figures-2023/.

International Telecommunication Union. 2025. Measuring Digital Development: Facts and Figures 2025.
https://www.itu.int/itu-d/reports/statistics/wp-content/uploads/sites/5/2025/05/2500663E.pdf.

Organisation for Economic Co-operation and Development. 2018. Innovation Policies in the Digital Age.
OECD Publishing. Accessed August 17, 2025. https://www.oecd.org/en/publications/innovation-poli-
cies-in-the-digital-age_eadd1094-en.html.

Parks, L., R. Srinivasan, and D. Aragdn. 2021. “Digital Empowerment for Whom? An Analysis of ‘Network
Sovereignty’ in Low-Income, Rural Communities in Mexico and Tanzania.” Information, Communication &
Society 25: 2140-61. Accessed August 14, 2025. https://doi.org/10.1080/1369118X.2021.1928264.

— 49 —



B0BAIN LO3IdAML IZMEIBNY RO 3RIAHIRN 3d6300196330NL 3NL6I3N 2026 DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

Qureshi, I., S. Pan, and Y. Zheng. 2021. “Digital Social Innovation: An Overview and Research Framework.”
Information Systems Journal 31. Accessed August 17, 2025. https://doi.org/10.1111/isj.12362.

Ravishankar, M. 2021. “Social Innovations and the Fight against Poverty: An Analysis of India’s First Prosocial
P2P Lending Platform.” Information Systems Journal 31: 745-66. Accessed August 17, 2025. https://doi.
org/10.1111/isj.12340.

Reserve Bank of Fiji. 2022. National Financial Inclusion Strategy 2022—-2030. https://www.rbf.gov.fj/wp-con-
tent/uploads/2022/12/NFIS-2022-2030.pdf.

Ribeiro, G., K. Oliveira, and R. Souza. 2021. “DSI Strategy Canvas: Modelling the Digital Social Innovation
Strategy.” Journal of Social Entrepreneurship 15: 630-58. Accessed August 17, 2025. https://doi.org/10
.1080/19420676.2021.1987971.

Saha, M., D. Varghese, T. Bartindale, S. Thilsted, S. Ahmed, and P. Olivier. 2022. “Towards Sustainable ICTD
in Bangladesh: Understanding the Program and Policy Landscape and Its Implications for CSCW and HCL.”
Proceedings of the ACM on Human-Computer Interaction 6: 1-31. Accessed August 17, 2025. https://doi.
org/10.1145/3512973.

Shenaan, H. 2024. “The Guesthouse Phenomenon in the Maldives: Sustainable Development Opportunities
and Challenges.” Tourism Review International 28 (1): 10-25. Accessed August 17, 2025. https://www.
cabidigitallibrary.org/doi/abs/10.1079/tourism.2024.0010.

Suseno, Y., and L. Abbott. 2021. “Women Entrepreneurs’ Digital Social Innovation: Linking Gender, Entrepre-
neurship, Social Innovation and Information Systems.” Information Systems Journal 31: 717—44. Accessed
August 17, 2025. https://doi.org/10.1111/isj.12327.

Tang, C. 2020. “Innovative Technology and Operations for Alleviating Poverty through Women’s Economic
Empowerment.” Production and Operations Management 31: 32—-45. Accessed August 17, 2025. https://
doi.org/10.1111/poms.13349.

United Nations Capital Development Fund. 2021. Perspectives on Emerging E-Commerce in the Pacific: A
Focus Note (incl. Fiji Case Examples). Accessed August 19, 2025. https://www.rfilc.org/wp-content/up-
loads/2021/11/Perspectives-On-Emerging-E-Commerce-in-the-Pacific.pdf.

United Nations Development Programme. 2022. UNDP Digital Strategy 2022-2025: Empowering Develop-
ment in the Digital Age. Accessed August 17, 2025. https://www.undp.org/publications/digital-strate-
gy-2022-2025.

United Nations. 2023. The Sustainable Development Goals Report 2023. United Nations. Accessed August 10,
2025. https://unstats.un.org/sdgs/report/2023/.

Wong, P. 2021. “Small Island Developing States.” Wiley Interdisciplinary Reviews: Climate Change 2. Accessed
August 10, 2025. https://doi.org/10.1002/wcc.84.

World Bank. 2021. “Digital Transformation: Overview.” World Bank Group. Accessed August 14, 2025. https://
www.worldbank.org/en/topic/digital/overview.

World Bank. 2021. Maldives Development Update: A Digital Dawn. Accessed August 18, 2025. https://thedocs.
worldbank.org/en/doc/93bdbd79b45eeb504743f4514f1095e1-0310062021/original/April-2021-Mal-
dives-Development-Update.pdf.

World Bank. 2023. “Land Area (sq. km).” World Bank Open Data. Accessed September 7, 2025. https://data.
worldbank.org/indicator/AG.LND.TOTL.K2.

World Bank. 2024. “Population, Total.” World Bank Open Data. Accessed September 7, 2025. https://data.
worldbank.org/indicator/SP.POP.TOTL.

World Bank. n.d. “Small States.” World Bank Group. Accessed September 7, 2025. https://www.worldbank.
org/en/country/smallstates.

- 50 -



GNBAHITN &&HI6LBMAIIGNNL 3d3I6Y RIIMIAISNIV
JRIIS&AMEIT 339640133 MdOBI LOJVGHINIZITMA()

6abm dsbayma

sbaemo s obmgbo abGmMonl md@mmsbEo,

03569 go39b0d30emals babgmmdol Mmdomabol babgmdbogm Mbngg@LboG g0,
33ea30b bgm3dgbymdal ©g3s6B9396@nb 39bgxgto,

3°335b00b bogg@bodg@n

S3bm@s30

LESEGN3dn 3o3bamndgdYmMNS 353083 gdaly s Imdsmaggms dmmo@ g dmbsbomgmdals dm-
ol 56bgdmmo PAHmogMmdndstmmgds badomggmmlb dogomomdg. dombgosgaw 0dobs, MM dmenm
50bmgmmaddn 33oMmz9mmdol (3053M9mo 3gdsbnDdgdo dbmgemomlb dGsgem J3ggsbsdn onbgMas,
3000 353mgbs dmdomsggoms dmemo@ogf dmbsbamgmdsdy gobzomamgdown ©gdmgMs@nol J399695da
RO 30093 96 oMol bozdsmoba dgbbsogmoaean. 83 3mbEgdLE o, Logdstmggmm 33emgz0Losmzal gobbe-
3906980, LsbBgMgbm dgdmbzgggss: 2004 Bemowsb asbbmmsogmadaman sd@oygmn Mgxrmmdgdol dg-
009350, 35ME3535m0 ©q3m 3MG00b 3949653 LEMx0 3memndnnMo GMobbagm®ms(3ns gobo(zds, dso
Aol (3086mmo 0boz00803900L gobbmmsogmgdal bagydzgmbg.

b0bs3gdemyg bodemmdn dgabbogmal (305364gemn 33sGnz3gmmdol gmAIgdol sbgMazal gogmgbsl
dmgomadgms dmmo@ ozt Rsommdal dgbadmgdmmdgdal dMesdy. sbamabo gi3qydbgds Labgema-
Boggm 3memo@0zol 06305803980, dmbsbomgmdal sGbgdame 394560B39d0b, Ladmgsemsdm babmasomg-
30l 5ba56M0dgdabs s LobgmBBagmb 80gH mos 88smmzgmmdal 3@ bammmdal (OGP) gomgmgdda
89890 35 gdmmadqdal dgbEmmadal dgisbgdgdl. 390dme, 65dGmM3dn dggebgdamas, Medwgbow
DBON639mymRL (30xGMmo 3mbsbomgmdals dgdsbobdgdo dnbsstbmdMng ©s dgmgansb Lamsmdotm
3mmo@03m6 Imbsbomgmdsl s Medgbsm MBymdL byl Mamm ©gdm Mmsonmo, abzmadondo ©s
LabmgemMgdMng LagoMmgdgddg mMogb@nmgdmma 3dsMmggmmdal hodmysmndgdsb.

3330l dobsbos goMEsdagomo ©gdm 3G ool 30mmdgdda (30x6mmo  dmbsborgmdal dgbo-
dmgdmmdgdabes s dgbrnggdal 13900 gosbdMgdseda 360d36gemmzgaba B3mamol dg@sebs Logdstmggmml
dogomomal gobboemgol Logmdggmbg dmbsbomgmdomn, Lbamsmdomm ©gdmzMs@nobs s Jbgmyen
335Mmggmmdal mgmogmo ha@hmagdals gMoedo.

Laggsbdm bogyggdo: googmmmgds, dmgomsggms dmbsbomgmds, Lamsmdotm ©gdm3Mmsdns, gemg-
J&OMbmo 3dsmnggemmds

~-51 =



B0BAIN LO3IdAML IZMEIBNY RO 3RIAHIRN 3d6300196330NL 3NL6I3N 2026 DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

IMPACT OF DIGITAL TRANSFORMATION ON DEMOCRATIC
E-GOVERNANCE IN GEORGIA

Nino Makhauri

Ph.D. Candidate in Modern and Contemporary History,
Ivane Javakhishvili Thilisi State University,

Manager of Research Facilitation Department,
Caucasus University

Abstract

This article examines the relationship between digitalization and citizen participation in public governance
through the case of Georgia. Although digital governance mechanisms have been implemented over the past
decades across the world, their impact on citizen participation in developing democracies remains underex-
plored. In this context, Georgia constitutes a particularly significant case for analysis. Following a series of com-
prehensive reforms initiated in 2004, the country has experienced rapid political transformation as an emerging
democracy, including through the introduction and implementation of digital governance initiatives.

The study investigates how digital governance has shaped opportunities for citizen engagement, based
on an analysis of government policy initiatives, existing participatory mechanisms, civil society reports, and
assessments of Open Government Partnership (OGP) commitments; more specifically, it examines whether
digital participation mechanisms facilitate meaningful public deliberation and contribute to more democratic,
inclusive, and responsive governance.

By situating the Georgian case within the theoretical frameworks of participatory, deliberative, and net-
work governance, the study seeks to advance understanding of the opportunities and limitations of digital
participation in transitional democracies.

Keywords: digitalization, citizen participation, deliberative democracy, e-governance

1. Introduction

Digitalization is increasingly regarded as a transformative force in public administration, offering new
opportunities for a more inclusive and transparent political decision-making process. However, the quality of
e-participation varies widely — certain participatory mechanisms might merely inform citizens, while others
might offer possibilities for active public involvement, e.g., collaborative decision-making spaces.

The study focuses on assessing the level, quality, and decision-making influence of e-participation
mechanisms implemented through digital initiatives. State-led initiatives and reforms undertaken within the
framework of the Open Government Partnership (OGP) commitments constitute the primary cases for anal-
ysis. Given Georgia’s historical legacy of Soviet-style decision-making practices, the examination of this case
contributes to broader discussions on the development of participatory democracy in post-Soviet transitional
democracies, where hierarchical governance structures and low levels of institutional trust have remained
persistent challenges.

Georgia is a compelling example of a post-Soviet country that experienced rapid institutional transforma-
tion and administrative reforms since 2004, reshaping existing policy frameworks on governance and service
delivery practices. The new administration elected in 2004 pursued an ambitious reform agenda to carry out
e-governance reforms to modernize governance, increase transparency, combat corruption, and promote
civic engagement.
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Digital governance initiatives have been introduced gradually on national and local levels in Georgia
since 2004. In 2012, Georgia joined the Open Government Partnership (Open Government Partnership 2012)
and subsequently undertook commitments to modernize governance through, inter alia, the use of digital
mechanisms. This article examines two decades of reform, focusing on the relationship between the digital
transformation of governance and civic engagement in Georgia during the period from 2004 to 2024.

The article seeks to answer the following questions: 1. How has digitalization influenced the develop-
ment of participatory governance in Georgia? 2. What role do digital tools and platforms play in facilitating
deliberation in Georgia’s governance processes? and 3. To what extent have digital mechanisms promoted
network governance in Georgia? Through exploring these questions, the study aims to assess whether digital
innovations enhanced democratic governance in Georgia.

2. Methodology And Theoretical Framework

The article is a single case study, employing a multi-method hybrid design that integrates content anal-
ysis and platform evaluation. Empirical data collected and studied covered three types of sources: 1. govern-
ment systems and databases, e.g., service delivery webpages, municipal budgets, etc.; 2. official documents,
e.g., government strategies, OGP Action Plans (OGP APs), and 3. third-party reports (Transparency Interna-
tional (TI) Georgia, Institute for Development of Freedom of Information (IDFI), UN E-Government Surveys
2018-2024) etc.

More specifically, in the first category of sources the following data was studied: My.gov.ge — a digital
platform including more than 70 agencies and 700 services, Data Exchange Agency (DEA) — then-restruc-
tured Digital Governance Agency (DGA), Publicservicehall.gov.ge: hybrid digital-physical service network, a
citizen-driven platform iChange.gov.ge statistics, Municipal Participatory Budgets-implemented in 12 mu-
nicipalities. The second category of sources covers the following official documents: Digital Georgia Strategy
2020-2025, E-Government Development Program, and OGP Action Plans 2012-2024. The third category of
sources studied includes the reports by Transparency International Georgia, IDFI, OGP Independent Report-
ing Mechanism (IREM) and UN E-Government Surveys issued in 2012—-2024.

Three types of analytical techniques were used: a directed qualitative content analysis (Hsieh and Shannon
2005) and platform evaluation using Macintosh’s (2004) E-Participation Typology. A directed qualitative content
analysis was applied to 42 primary and secondary documents, including national e-governance strategies, OGP
Action Plans (2012—-2024), reports by the Institute for Development of Freedom of Information and Transparen-
cy International Georgia, as well as the UN evaluations of digital transformation. Three key theory frameworks
were used participatory governance theory (Fung and Wright 2001), deliberative democracy theory (Habermas
1996; Dryzek 2000), and network governance theory (Rhodes 1997; Sgrensen and Torfing 2007) and for each
theoretical construct, example indicators were determined and the respective sources identified.

More specifically, the level of participatory governance was assessed through an analysis of Open Gov-
ernment Partnership (OGP) Action Plans, government policy documents, and civil society reports, with par-
ticular attention to the mechanisms established for citizen involvement. The deliberative democracy dimen-
sion was evaluated by examining the quality of public consultations and feedback processes documented on
digital participation platforms and in NGO reports. Finally, the network governance dimension was assessed
through the analysis of reports on the Data Exchange Agency (DEA) and its successor, the Digital Governance
Agency (DGA), the My.gov.ge platform, digital infrastructure documentation, and NGO reports, focusing on
interoperability, interagency collaboration, and data-sharing practices.

For participatory quality analysis of Georgia’s digital platforms covering my.gov.ge, data.gov.ge, iChange.
gov.ge, and municipal participatory budget portals, Macintosh’s (2004) typology of e-participation was ap-
plied, which distinguishes three forms of participation: e-information (one-way dissemination of information
for transparency), e-consultation (two-way interaction between citizens and government for feedback), and
e-decision-making (citizen involvement in actual policy or budget decisions for empowerment).
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In order to determine the quality of participation and state interactivity level, the study employs an integrated
use of the following three theories: first, participatory governance theory that emphasizes citizen engagement in
policymaking beyond voting and the institutional designs for participatory governance (Fung and Wright 2001),
second, deliberative democracy theory focusing on the quality of the dialogue, reciprocity and responsiveness
(Habermas 1996; Dryzek 2000), and last but not least, network governance theory highlighting the connection
between multiple actors and exploring horizontal governance (Rhodes 1997; Sgrensen and Torfing 2007).

The article is organized into thematic sections of historical development, policy analysis, participation
quality and policy implications.

3. Georgia’s Digital Initiatives 2012-2024
3.1. State initiatives

The Rose Revolution (2003) and the subsequent change of government in 2004 initiated a comprehen-
sive reform agenda aimed at modernizing governance. Significant democratic and anti-corruption reforms
were introduced, focusing on enhancing transparency, accountability, and institutional openness (Welt
2010). These reforms were undertaken in response to substantial institutional challenges inherited from the
Soviet legacy and the subsequent post-Soviet period, including weak state capacity, entrenched corruption,
and low levels of public trust in government institutions (Kukhianidze et al. 2004).

The reforms undertaken by the new government intended to dismantle corruption through institutional
restructuring and the transformation of administrative practices (Stefes 2006). Consequently, anti-corruption
efforts focused primarily on reforming the public sector at both central and local levels (World Bank 2012).
The modernization of state institutions, the redesign of administrative procedures, and the introduction of
more transparent forms of interaction between public authorities and citizens laid the groundwork for the
development of e-governance initiatives (Papava and Khaduri 2016).

One of the initial and fundamental steps toward the digital transformation of governance was the estab-
lishment of the Data Exchange Agency (DEA), an institutional mechanism designed to facilitate inter-agency
communication, information exchange, and effective data management through automated data flows. By
reducing reliance on manual procedures and increasing the interoperability of public institutions, the DEA
aimed to minimize opportunities for corruption and enhance administrative efficiency. The establishment of
the Data Exchange Agency in 2010 marked an important milestone in the development of institutionalized
digital service delivery in Georgia (UN Department of Economic and Social Affairs 2020).

Subsequent digital initiatives pursued a similar objective: simplifying public service delivery, reducing
administrative burdens for citizens, and eliminating the need for repeated physical visits to multiple state
institutions to complete administrative procedures. One of the most prominent examples of this approach is
the public service delivery platform my.gov.ge, which was developed on the basis of these institutional foun-
dations and consolidated access to more than 70 government agencies and over 700 public services, includ-
ing areas such as property registration, education, and transportation (Ministry of Justice of Georgia 2023).

3.2. Open Government Partnership commitments

Beyond government-led digital governance reforms, Georgia undertook commitments within the frame-
work of the Open Government Partnership (OGP) to promote institutional modernization through digital
tools. These commitments were incorporated into annual National Action Plans, through which Georgia in-
troduced new mechanisms aimed at strengthening citizen engagement, enhancing transparency, and im-
proving government accountability (Open Government Partnership 2012). Within the OGP framework, the
Independent Reporting Mechanism (IRM) provided assessments of the implementation of these commit-
ments and evaluated government progress, ensuring the inclusion of independent civil society perspectives
in monitoring public sector performance (Open Government Partnership 2021).
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In its 2012—-2013 Action Plan, Georgia included a commitment to further develop Public Service Halls —
centralized public service delivery centers operating according to a “one-stop-shop” model, enabling citizens
to access various government services within a single location (Open Government Partnership 2012; OGP
Independent Reporting Mechanism 2013). The effectiveness of this model was associated with its integration
with digital mechanisms facilitating inter-agency connectivity and information exchange (Beraia 2017).

Beyond the digitalization of public service delivery, Georgia has introduced a number of digital initiatives
aimed at facilitating citizen participation in political decision-making processes. One notable example is the
iChange.gov.ge platform, launched in 2016, which enables citizens to submit policy proposals and civic ini-
tiatives directly to local and central government authorities (iChange.gov.ge 2024). The platform operates
through a structured participation mechanism whereby citizens submit proposals that are subsequently re-
viewed by relevant public institutions, which are required to provide official responses. By 2023, iChange.
gov.ge had registered approximately 45,000 users who collectively submitted more than 12,500 proposals,
of which 1,800 resulted in official actions by government authorities (iChange.gov.ge 2024).

One of the most significant digital mechanisms aimed at enhancing citizen engagement and deliberative
participation was introduced at the local level through participatory budgeting initiatives. Launched in 2019
and subsequently expanded to 12 municipalities across Georgia, participatory budgeting provided citizens
with opportunities to influence the allocation of municipal budget resources by voting for preferred projects
and submitting proposals for consideration by local authorities through digital platforms (Ministry of Regional
Development and Infrastructure of Georgia 2024).

Furthermore, within the framework of the 2016-2017 OGP Action Plan, an electronic platform, Budget
Monitor, was established to enhance budget transparency and public oversight (Open Government Part-
nership 2016). The platform presents budget expenditure data in an accessible and comprehensible format
through data visualization tools and enables citizens to participate in the development of annual audit plans
(Budget Monitor 2024).

4. Discussion
4.1. Digital governance achievements and e-government development

Georgia has made significant progress in reforming institutional structures and modernizing governance
through digital initiatives, as demonstrated by assessments from multiple international sources. According to
the United Nations E-Government Survey, Georgia has achieved strong performance in digital infrastructure
development and online service delivery, ranking among the leading countries in Eastern Europe and the
post-Soviet region in these areas (UN Department of Economic and Social Affairs 2024; IDFI 2024). The World
Bank has also highlighted Georgia’s success in reducing corruption through the application of digital technol-
ogies in public administration (World Bank 2020).

Consistent with the United Nations assessment framework, Georgia demonstrates a very high level of
e-government development, reflecting substantial progress in establishing integrated citizen service portals
and enabling cross-agency data exchange (UN Department of Economic and Social Affairs 2024). Moreover,
the UN E-Government Maturity Framework places Georgia at the “connected presence” stage, the fourth of
five stages of e-government development, following emerging presence, enhanced presence, and preceding
contextualized presence, indicating an advanced level of digital integration and institutional connectivity (UN
Department of Economic and Social Affairs 2024).

A comparison with other post-Soviet countries shows a broader regional pattern of advanced digital gov-
ernance paired with persistent democratic challenges. For example, Ukraine has also made notable strides in
digital transformation: a 2025 UNDP-backed study reported that approximately 59% of Ukrainians use govern-
ment e-services, indicating substantial penetration of e-government tools among the population (UNDP 2026)
Moreover, Ukraine was ranked first globally in the UN E-Participation Index and 30th in the E-Government
Development Index, marking it as a regional leader in engaging citizens digitally (Digital State Ukraine 2026).
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In contrast to Estonia another post-Soviet country often cited as a model for digital statehood, which
integrated comprehensive digital identity, voting, and e-participation mechanisms early on, Georgia and
Ukraine are more recent and still evolving adopters of digital governance approaches (UN Department of
Economic and Social Affairs 2024)

4.2. Democratic deficit and participation challenges

The central research puzzle in this context concerns the apparent gap between Georgia’s advanced dig-
ital governance capacity and the limited democratic outcomes associated with digital participation mech-
anisms. Despite Georgia’s high performance within the UN e-government maturity framework, questions
remain regarding the extent to which digital transformation has translated into meaningful democratic partic-
ipation. This tension is further illustrated by Georgia’s suspension from the Open Government Partnership in
late 2024 (Open Government Partnership 2024), the limited rate of reviewed e-petitions submitted through
iChange.gov.ge (iChange.gov.ge 2024), and the limited effectiveness of participatory municipal budgeting
initiatives (OGP IRM 2019).

Similarly, while Budget Monitor, a platform internationally recognized for promoting fiscal transparen-
cy and citizen engagement, including through receiving the Global Initiative for Fiscal Transparency (GIFT)
award as an Innovative Web Platform for Transparency and Citizens’ Involvement at the Open Government
Partnership Regional Meeting in Buenos Aires, Argentina (State Audit Office of Georgia 2017), demonstrates
significant institutional innovation, available evidence indicates relatively low levels of citizen participation on
the platform (Budget Monitor 2020).

Based on the analysis of platform usage statistics, evaluation reports, and the content analysis of digital
participation mechanisms, several challenges have been identified, including geographic and demographic
disparities in access and participation. For example, internet access in Thilisi exceeds 92 percent, whereas
rural areas demonstrate substantially lower levels of connectivity, with approximately 65 percent internet ac-
cess (Georgian National Communications Commission 2023). In addition to the underrepresentation of rural
populations, older citizens appear to have lower levels of engagement with digital participation platforms, as
indicated by assessments from independent civil society organizations and official statistical data (Transpar-
ency International Georgia 2023; GeoStat 2024).

The analysis of implemented e-governance mechanisms indicates substantial levels of citizen engage-
ment with digital platforms. For example, iChange.gov.ge received more than 12,500 citizen proposals,
while participatory municipal budgeting processes involved approximately 23,000 participants. These fig-
ures demonstrate the existence of institutionalized mechanisms for collecting citizen input and creating op-
portunities for public involvement in policymaking beyond traditional electoral participation. However, the
effectiveness of these mechanisms in advancing more open and participatory governance remains limited.
Evidence from independent monitoring mechanisms and available participation data indicates that citizen
involvement remains relatively low, while the deliberative dimension of digital participation practices contin-
ues to be underdeveloped (OGP IRM 2019; Budget Monitor 2020; Transparency International Georgia 2023).

Deliberation represents a fundamental element of citizen—state communication and participatory insti-
tutional design (Macintosh 2004; Fung and Wright 2001). Therefore, a high level of e-government develop-
ment alone does not necessarily translate into meaningful digital participation or guarantee the quality of
democratic engagement enabled by digital platforms.

This pattern of democratic limitations despite advanced e-government development reflects broader
trends observed in post-Soviet governance contexts, where digital tools have frequently contributed to ad-
ministrative efficiency and transparency but have been less successful in fostering substantive civic participa-
tion. Research on the “e-government paradox” in post-Soviet countries suggests that technological modern-
ization is often prioritized over deeper forms of citizen engagement, thereby constraining the transformative
democratic potential of e-participation (Knox and Janenova 2019).
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4.3. Barriers to effective deliberative participation

The analysis identified institutional design challenges that limit the capacity of existing digital participa-
tion mechanisms to support representative, deliberative, and collaborative forms of decision-making. While
these mechanisms provide channels for citizen engagement, their design does not necessarily ensure inclu-
siveness, equality of participation, or meaningful influence on policy outcomes.

Applying Macintosh’s E-Participation Typology to the existing platforms, and combining the analysis of
platform design with empirical evidence, the findings indicate that public service delivery platforms primar-
ily perform an informational function, providing citizens with access to services and information without
enabling their involvement in decision-making processes. Accordingly, these platforms represent a predom-
inantly one-way communication model. Similarly, e-petition platforms and participatory budgeting mecha-
nisms can largely be characterized as consultative forms of participation, as they provide limited opportuni-
ties for feedback, public discussion, and collaborative decision-making (Dryzek 2000).

Deliberative elements remain largely underdeveloped within Georgia’s digital participation mechanisms.
The analysis of e-petitions, participatory budgeting platforms, and Budget Monitor indicates that these
mechanisms lack several core features of deliberative participation, including open dialogue, reason-giving,
exchange and justification of competing perspectives, equal opportunities for participation, and the genera-
tion of legitimacy through deliberative processes, as conceptualized by Habermas (1996).

Although the e-petition platform has achieved relatively high levels of user engagement, with approx-
imately 45,000 registered users and more than 12,500 submitted proposals (iChange.gov.ge 2024), its par-
ticipatory capacity remains limited. Citizen involvement is primarily restricted to submitting petitions and
supporting proposals through signatures, without institutionalized mechanisms for discussion, argument ex-
change, or deliberative interaction among citizens and decision-makers.

A more advanced form of participation, participatory municipal budgeting, has significant potential to
enable citizens to participate directly in resource allocation decisions alongside public authorities. However,
existing participatory budgeting mechanisms in Georgia do not provide citizens with institutionalized oppor-
tunities beyond voting for preferred proposals or submitting ideas for consideration. Furthermore, delibera-
tive participation is substantially constrained by the absence of effective feedback mechanisms within citizen
engagement platforms, including both iChange.gov.ge and participatory municipal budgeting initiatives (IDFI
2017; OGP IRM 2021). Limited institutional responsiveness indicates the weak development of deliberative
capacities within these participation mechanisms.

Geographic and demographic disparities represent additional barriers to the establishment of effective
participatory governance and have significant implications for the development of deliberative practices.
Differences in internet access between urban and rural areas remain substantial, with mountainous regions
experiencing particularly limited connectivity compared to other parts of the country (GeoStat 2024). More-
over, significant disparities exist between younger and older age groups in terms of internet usage and digital
engagement (GeoStat 2024). Such inequalities in access and representation undermine the principle of equal-
ity in democratic decision-making, which constitutes a central element of deliberative democracy according
to Habermas (1996), as unequal participation opportunities may result in the dominance of more digitally
advantaged groups within public discussions.

4.4. Limitations in collaborative and network governance

The analysis of indicators associated with collaborative citizen participation, including interoperability,
data sharing, and the collaborative design of digital platforms implemented in Georgia, indicates that gover-
nance arrangements remain predominantly hierarchical and bureaucratic rather than aligned with the princi-
ples of horizontal governance that constitute the foundation of network governance (Rhodes 1997).

Although the my.gov.ge platform demonstrates a relatively advanced level of interoperability by integrat-
ing public institutions, facilitating data exchange, and improving the efficiency of public service delivery, its
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primary function remains administrative rather than collaborative. The platform enhances state capacity and
service provision but does not establish a network governance model, as citizens continue to engage primar-
ily with the state as service users rather than as equal partners in collaborative decision-making processes.

Similarly, participatory budgeting mechanisms at the municipal level and e-petition platforms do not yet
provide institutionalized spaces for collaborative governance. Existing arrangements remain largely hierarchi-
cal, characterized by limited opportunities for sustained citizen—state interaction, negotiation, and joint de-
cision-making. For example, in the case of petitions submitted through iChange.gov.ge, citizen—government
interaction has remained episodic, while limited feedback mechanisms have contributed to a situation where
only a small proportion of petitions receive substantive responses from public authorities. Likewise, partici-
patory budgeting mechanisms demonstrate limited deliberative capacity and weak feedback structures. Con-
sequently, while digital governance mechanisms in Georgia have enhanced administrative coordination and
citizen access to certain processes, they have not yet generated the horizontal relationships and collaborative
practices required for the emergence of network governance.

5. Conclusion

Georgia has made notable progress in digital governance, achieving significant improvements in institu-
tional modernization, online service delivery, and anti-corruption through digitalization. The country’s high
E-Government Development Index, unified citizen portals, and cross-agency data-sharing demonstrate its
technical and administrative capacity, positioning it among the more advanced post-Soviet states. Compar-
ative evidence from countries like Ukraine and Estonia underscores Georgia’s relative strengths in service
provision while highlighting the potential for further development, particularly in creating fully inclusive and
deliberative e-governance systems.

Despite these achievements, significant challenges persist. Democratic deficits are evident in the limited
effectiveness of participatory mechanisms, including e-petitions, participatory municipal budgets, and plat-
forms such as Budget Monitor. Geographic and demographic disparities, institutional design limitations, and
the absence of deliberative features such as open dialogue, justification of opinions, equal participation, and
responsive feedback constrain meaningful citizen engagement. Moreover, digital governance remains pre-
dominantly hierarchical and administrative in nature, lacking the horizontal, collaborative structures essential
for networked governance.

To address these challenges, it is highly recommended to introduce structured feedback, dialogue, and
collaborative decision-making mechanisms within e-participation platforms, expand internet access in rural
and mountainous regions, and provide digital literacy programs for elderly and underrepresented popula-
tions, foster horizontal governance models that embed citizens as active decision-makers rather than passive
users of services and study best practices from Estonia’s integrated e-governance and Ukraine’s e-participa-
tion frameworks to inform platform design, policy incentives, and civic engagement strategies.

By addressing these areas, Georgia can move beyond technical efficiency toward a truly participatory, delib-
erative, and networked digital governance system that aligns digital advancement with democratic deepening.
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Bobgmo, 3obsws, LadbGgm dmﬁ)go) 365J&03mmo 3o35mnmgdo s 3mmo@n3zol ©m3xdgb@gda. asdmy-
9698490 046985 JobssMbmdMngn sbamnbda s by 3306dm 93580L 0@gbEG 0B 3S(308 dmEmn@n 3ol LBMSE)-
980930, gdbmmmaonfn Mgamms30960bs @s bagamadnmm bBsbosMmEgdal gMamdo.

dmbaemmebgeo dgwgaqdo 8mo(3e3Lb bafdsdgdmmo Al-06@9anMgdamemo 3gbynwgnl dmegmgdol godmg-
mqbal, Bomn dgMamdal 3G0@gM0mdgdol sbamodL s Mg3mB8gbos30960lb BmMEMAMMgdsl 0d Jzgybgdo-
borgol, GMImgdoz gobobomaggb bgmmzgbamo 0b@gmgd@ob 0bGgamsznsl Labgmdbogm dgbynwzgddo.
33935 byl dgbymdl 3memo@n 3ol d93343s398emgdl, 3gdm bgd@mMal Bamdmadagqbemgdl, &qdbmmm-
309960 bgdEmMEL BoM3mMTaaqbemgdbs s badmdsemadm babdmasmmgdsl 0bgm®mnmgdmmon gowsbyzg@oeg-
3960b Bocgdsadn, o3 0030L Jbfng IFoEm 353d06b §3bol nbmzgs(30sbs s BaMse gobznmafgdsls dmmab.

Ls3336dm Logyggda: bgmmazbn®o 0b@gmgd@n; Labgmdbogm dgbynwggdn; doaMowo gobzomamgds; (30-
BOME0 3FoMNZJEMO; dSemamME0mdYemn g53F30M35enMd.
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ARTIFICIAL INTELLIGENCE AND PUBLIC PROCUREMENT:
INTERNATIONAL PRACTICES AND SUSTAINABLE
DEVELOPMENT STRATEGIES

Otar Kikvadze

Doctor of Business Administration,
East European University,

Grigol Robakidze University

Abstract

In the contemporary global landscape, the integration and optimal utilization of Artificial Intelligence (Al)
have emerged as defining catalysts for digital transformation. This technological paradigm shift is particularly
consequential in domains of public administration associated with public financial management, prudent
fiscal expenditure, and macroeconomic efficacy.

As public procurement represents the primary instrument for public resource allocation across all ju-
risdictions, the deployment of Al in this sector is instrumental in fostering efficient and sustainable public
governance. Leading global economies have already implemented Al-driven systems within various public
service procurement frameworks, effectively mitigating corruption risks, enhancing operational efficiency,
and elevating the quality of public services. Nevertheless, this evolution presents significant challenges, no-
tably regarding ethical standards, transparency, data confidentiality, and regulatory imperatives.

This study aims to analyze the multifaceted application of Al in public procurement processes globally
and to identify the strategic frameworks employed to ensure sustainable development. The research focuses
on the following core inquiries:

1. What international precedents and best practices exist regarding the integration of Al within public
procurement processes?

2. To what extent does current international practice align with the Sustainable Development Goals (SDGs)?
3. How can these global experiences be adapted to regional or local institutional contexts?

Methodologically, the study is grounded in a comparative analysis, synthesizing data from major interna-
tional organizations (OECD, EU, World Bank) alongside practical case studies from countries such as Estonia,
Finland, Canada, and South Korea. The research utilizes content analysis to identify key thematic trajectories
within policy strategies, technological regulations, and mandatory normative standards.

The anticipated outcomes include the identification of successful Al-integrated procurement models, an
analysis of sustainability criteria, and the formulation of strategic recommendations for nations contemplat-
ing the integration of Al into their public procurement frameworks. This research serves to assist policymak-
ers, private sector stakeholders, and civil society in evidence-based decision-making, thereby establishing a
robust nexus between technological innovation and sustainable development.

Keywords: Artificial intelligence; public procurement; sustainable development; digital governance; algorith-
mic transparency.
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1. 39Lagzdmmn

09b539Mm3zg Abmggmomdo bagsmm 33sMmggmmds 3oMEsd@gb 9@s3dg 0d8ymegds, Lawss &g-
Jommmango BEHSbLEMMIs(300 brgds sfs Jbmmme g3mbm3dn Mo 9539d@03bmdal bHwal Ladyseg-
3o, 360390 LobgmIBbogm 33oMmzgmmdal Imegmol bgmabsmo goabmgdals Loggmdzgemon. LabgmdBogm
dqbyn39d0, Emam(z bagsm gabsblbgdal gsbsboemgdal gMm-gMmo Mdmegigbo obbEG3gbEn, o3
36m(39L30 0353980 gobbs 3 gdym sanmb. OECD-ab 8mbs(393980m, Labgmadbogm dgbyowggda be-
dmomme J399460b dormosbo dnws 3Gmend@ob 12-15 3Mm396@L dgowmaqbl, sz 8sor Labgmdboggm
93Mbm8ngnMa 3mmodnzab gehmgmo dofMome 3m83mbgb@ew sJizg3b (OECD 2023b, 18). s3sbosb,
3qbYn3980L LygPm 3oMEs306 1 35330MEgds Lem(znsmNE dmemo@0zol, nbyMabEGNI&nEnm asbgo-
®3M7gdobs s 3oMgdmbs(33000 30dbmdL, Moz dob Lobgmdbogm dommgal gfMmgMor yzgmadg bgbbo-
G0 s 3obmbobdagdmnsb byzgMme s9(3930L.

dogbgsga 83nbs, Labgmdbogm dgbyowzgdal LobEgds stsgMomn d39ybobmgols 3gmseg Bomdmaco-
3960 g0dmbgg35L. dgbynzal ogqadzabs s gobbm@zngmadals 3Gim(39L30 BnMsw gnbndbgds sMsg-
B39J@nO™Mds, 35ddzoMzommdals bs3mgomds, sMsbszdstobo dmbsazgdms asdmygbgds o 3mMyy30ol
0b3gdo. gb 3MMdmgdgdo asbbsFmomMagdom ddogns gsbgznmamagdsmo §3mbmadnzal ddmby J39y698do,
baa(z 0bbEaEM oYM Rs@hmgdo LybB s s (30BN ddsnggmmds 9 3093 BMMnMgdal 3Em-
39305, 83 BMbBY Lyyem YROM SGMOmNE0S nbmzgszonco Ggdbmmmangdol sbgMazs, GmMImadacs
Ladomgdal Bob3gdL LobgmdBogmgdl, 3mbs3gdgddy oxdbgdnm ndmJdgomb ©s d94dbsb Yymm
3MmabmboMgdown, asddgomgamy s dpamamn dgbyowggdal babdgds.

bgrmmzbymo 06@gmad@o (Al) LBmMgw sbgo aoMEsd@gb &gdbmmmans 0giss. ab smo asbab-
0gds dbmemme 39Mdm Lbgd@mEal 0bmgs(300, 53 brgds LagsMm ddsMmmggmmmdals b M dExMy)-
mo gmadgb@n. 3obgobya Lbagmgdal, dmbgdMagn bl ©sdMdsggdabs s 3MMabmboMgdol sbsemn-
&030b 3gomegdo sdmgsl Labgmdbogm MBygdgdl dgbadmgdemmdsal, MgsmuE @MH™MAdn gos56sendmb
d9byoggdal 3mbszgdms bamdabatn doboggda, aedmagmobmb &gbwgb30900, dgogsbmb 8m3bmwg-
dgmoms Mnbzgdo s 39o3(306mb domMm 3Modnmmn ©sdM3mmagdgdo (Anderson 2022, 63). gb B@oblb-
BMOMIS300 BYbaIgbEMom (33emab dgbyngzgdal 3Mmzgbol mmgoagsel: GMowasoymo, Jomammdy
o3dbgdeymn sbamn@n 3ol boggmem 0gdbgds dmbs(393bg ogmdbgdema doMmmgal Lob@gds, Lowa(s
3500by39@0mgds gx39dbgds smammnmdym dggsbgdsbs s mdagd@m dmbs(39dms 0b@gM3mg@ e300,
099335 B9dbmmmaon@o 3m@qbznamal dsGsmgmuMom, Al-ab god8mygbgds Lobgmadbogm dgbynwggd-
do 65M3mMAdmdL 3603369mmmzsb gmogn® s LadsMomgdMog Jombggdl. semgmomdyemoa dogzgMdmgds,
3mbs(398ms 3Mbx0Eab(30oMEMds, sbgsmndzsmmgdmmadal aR0(30@0 s gsmsbyzg@nmgdol docmg-
b0l @ogamymo Logmdgmadn 03 3Mmdmgdoms dz0Mg babomos, MmImagdas bagoMmgdgb LgGombyem
3@ 306 s 935093090 yMomgdsl (Floridi 2023, 241-259). 585b0s6, bagatm Lyd@mMdo bg-
mmzgbnfo 0b@gmgd@ob sbgMags 396 Rsnmgmads bgo@Momud 3Mm(3gbow; 0gn sbrgbl gs3mgbsls
35006y3980mgdal domgdol 894560B330bg, Lagsmm mamgdmmadgddg s dmdsmsdgms bomdsdy. sdo-
&m3, dobo go3mYygbgds dmombmgl s dbmemme G gdbmmmann®, sMsdge gon n®, bodsMomgdMng s
0bb& @m0 BsGRML, MmIgmoz HdONbggmymab Mmam®s 9839J@¢056mMdsl, 0by LadsMmENsbmdsL.

Al-0b 860d36g9mmds Labgmdbogm dgbynwzgddn gobbsnmmgdoom mzambsBobms dpaMown gsbgn-
»36980b 3mb6E4bEdo. gogmmb 2030 rolb bgbFngnl msebsbdsw, Labgmdbogm 3memodnzol dobsba
1bws 0gmb abgmo g3mbm3dnmMa s bmgosmn 39456n0B3gd0l dgdadbs, GmAmadars bgmb dgnbymdgb
3obgbnb8ggdmnsb 8mb3sgdsbs s Ba8mgdol (SDG 12) s g3memmann®o bgdmd8gwmgdal 998(306935L
(United Nations 2015). 58 30b6530L 80bombgzam Labgmdbogm dgbynwggdo BomBmapaqbl gMo-gMo
y39msdg demng® dgM398)L, Momasb dsmn dgdzgmdom 3qbadmadgmos 363569 ©gdbmmmaongdals, gbgm-
3M989J@ M0 35056y39@0mgdgdabs s bmnsmMn 0bzendommmdal bgmdgbymds. 33 3mb@gdLbd-

do bgmmgbamo 0b6@gmgddn 0dzgze s6e dbmemme R30bsbLyE 86 33nbabGMs(30mm nblbEMMdgb@ s,
oM 3dsMmggmmdoma gongal aob3bsbmgmgm domow; abgo LobBgdse, MmmIgma sgMmasbgdl

930630396 9839dB056mMdsL, Lmzoamm@o bLadsMMENIbMdIL s g3mmmaonm 3sbmbolbdggdmmdsls.
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3565 GqgdbmmmanyMo s gmogymo gobdmdnmgdobs, 33maggzaolb Logsbos LagMomsdmmabm gsdm(s-
0mgdob dgsmgdomn gosbamabgds, Mmam® 0gqgbgdab bbgsewsbbgs d3gybgdo Al-b Lobgmadbogm dqby-
039690 s Mo LEMdGga09d00 YOONBZ9mYMEBgb 53 3MM(39L0b daMomdal. 1339 sMLYdMAL LonbE)-
96qbm dogsmomgda: gbGmbgomn 0ygbgdl “e-Procurement” (Jomormemnow: “9emgddGmbaemo dgbyncozs”)
LobG gL BgbgMgdal 3MmMabmbamgdabmgal; LadbGgo 3mMgs sbmM(309mgdl 3MbEMsJ&gdal dmboa-
&mmabalb “KONEPS” bob@qdab 89339md0m; 3065 s 530bgomn 04gbgdgb semamtnmBmem sbsma@n ol
3m8bmegdgmms dgxobgdabsmgal (Kim and Park 2023, 48-72). s8 3Gogomaygmmaeb asdmzmarmgdsdo
dgLadhbggns gMmnsbo B gbwgb30s: Labgdbogmgdo (300rMgb B gdbmmmgon®n dgbsdmgdemmdgdol s
99003060 35mEgdMmgdgoolb edsrmabbgdsal, Moz dsm Ladmamgdsl sdmagl ghomEMmMyman gsbsfmomb
9899&056mds s dgo3(3060mb LobEgdnmo Mobggda.

5333500 3535mnmgd0l adsbamnbgds 360d369tmmMzgsb0s sts Jommme 0dobmgal, MHm3 gsdmgsegmabmo
B635@90m0 dmEgemgda, 36sdge 0d0bmznbss, Mm3 @sz06sbmo Bmam 39330Mwgds Al-0b 06@gams3ns
bagatm dgbyn3zgddn dpaMan gobznmafgdol ammdaym omal BybMngl. 33mgzal 3obsbo LEmmgo &3
39390600 g@smmn dgbbegmss: Hmame dgodmagds bgmmagbamo nb@gemgd@nb asdmygbgds babgmdBogm
Jdqbyn3gddn aobgl oM dbmeme 98gd&nsbmdal aobMmab, Msdgw 93mbmdngnmo, LmsnsmyFo ©s
35M93mbos(330000 30Dbgdal Igmogbgdol 894sb6nDda. 53 Jobbalb Bobombgzsee Badmmdn ngygbadl dgwsmgdoo
5 B0bosmbmdMng 5boemndl, 9yMbmads LogMmomsdmmabm mMasbobs(30980lb (OECD, g36im 3o38060, bmas-
™m0 35630) 3@ 30l m313968)93L s 3mMB3MgEmmo d3946980b 3B 03mm ao8m(300mgdqdb.

d9009350, 65dMmIn FnDdbsw obobagl, 394dbsb abGgamMnmgdmman sbamo@ognco Rshm, Gmdgmos
5960056986 bgemmzba®o 0b@gmgd@olb &gdbmmmany dgbadmgdmmdgdbs s dpamswo gobgomata-
30l 360b(30393L. 533560 dnamds Ladmamgdsl admggs babgmdbogm dgbyowzgdo scnddgdbmmgl oo
IbemmE 5©30bobEMs30mm dgdobnddse, sMsdge Labgmdbogm 3memo@ngzabs ©s nbmgszonl 3mod-
BMMIo, Mmdgmos 93mbmdngn® bMmabs s bmgosmm 3sbybobda gdmmdsl dmmal sbam domabll
0Ydmndgdl.

2. ogmfanmo d 3mb(3938 S yMmn Rsthm

2.1. bsbgemdbogm d9bynz930: 93mbmM3n 3960, bmzasemma s 356M9dmbosizznon
d60d369¢mm385

babydbogm dgbynazgdn Bomdmawaqbl bagstmm ddsmmggmmdal gMm-g6om yzgmsdy 3603369mm-
356 06LEBEMI6EL, MMIgmaz d3gybol 93mbmdazn® LEEMJGNMdY, 0bmzs 30 bsdogsbs s bm-
(3056 M3bobBMOMIsDg 30MEed06M go3mgbsls sbgbl. LsgMmsdmmabm 3Mad@nzeda Labgmadbogm
39byo39d0 Ladsmmme 8mnsbo Bnws 3MmEM &b ssbrmmgdom 12-15 3Mm(396@8)L dgowaqbl, bemem
39630006939 939469830 b JoB396939mn Dmaxg® 20 3Gm(396@Lo(3 smnds@gds (OECD 2023b, 22).
53 35L3Bodnwsb g53m3nbafy, dgbynwggdo o6 dgadmgds seddmm 0dbsl Mmams dbmemme sdnb-
ab@®a30mmo 3Mm(3genms; babgmdbogm dqbynwzgdo J3gysbsdn §dbal g3mbmdnzmEn asbgomsemgdals,
3boddgd0b s Lmznsma@o Rstmmmdal Mgomy Lagndggmb.

93M6mM30gnco mz5mbsdMnboom, dgbynwggdal 3Gm(3qbab gx8gd@nobmds aobbobdmzMmagl, Medrogbaw
Jg09305b50 353m0ygbgdlL Lobgmdbogm doyxgBob Mgbn@bgdl. sGegxgd@nmo G§gbwmgmgda o6 dmas-
@ 3Msbbmman oggadammo dgbynwggdn 0b3g3b LogsMm x0bsblgdol sMsdnbbmdmng batgl, bmemm
0bm3zs(3099M0 5 358330035ty 3MIM(390Mgd0 BBILOL §3MbmMBognE 3MMEYJE0MEmdsl ©s dsdMnb
3mb6 30968 mbstnsbmdsl (Thai 2021, 137-155).

bmgoamo sb3gJ@nm, dgbynazgdal 3mmo@ngzs dgndmagds asboglb 0bLEMB9b6EN, Mm3gma(s, dom
dmtrobs, bgmb gbymdl 3306y s badysmm dadbgbol Imbsbamgmdsl, Ladydsm saomagdals dg4dbsl s
3960960 MbsbbmEmMdal gomdxmdgbgdsb.

356 90mbsggoma mgambsdMnboom, Labgmadbogm dgbynwgzgdo 360d369mmzsb Mmel Msdsdmadl
»3063569 93mbm3ozalb” asbznmamgdedo, 39Mdme, 9bgMamgBgd@nmo, ©sdsmgdaboymo ©s damawn
36mEnd@qd0b dmmbmzbol Babsemabgdom (UNEP 2022).
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b8mombdbymomsb  aodmdeobsmy,  mobsdgtmazg  Bnamdgdom  Labgmadbogm  dgbynazgdo
5003905 56 IbmmmeE Gabsbbn® 39406ndIow, 3Msdgw 3men@niol gfm-gMmn dmagato dgM3g@ow,
3903 39Mm056938L 93mbmMBognM, Lmosmm® s gzmemaon® 30b6gdL. LbmEmgw 83 IMszeemasb-
BmBomgdosh babnomdy oyMbmdnm Rsdmysmodos s gobznmemms ,8mamomn dgbynwggdal” 3mb-
GIBEOS, OMIGEO(3 M300530M39MdE 0533300MES gd5gMmL 35Mgdmb ©a(330L 3MmMamadabs (UNEP)
(UNEP 2012) o 936™30L 3533060l (European Commission 2008) 3mmo@ogn® Rsmhmgddo, bmem
3980093 393M (39 bagMmsdmMmobm 3Msed803odn, Mmams bagsmm ddsmmggmmmdal gMm-g&omn (396-
GMdmn&o 3M0b(3030.

2.2. 3roaMa000 33630056930l 3mb (3993305 @5 Inbn 3333060 LobyemdBboggm dgbynw3z93056

daMon 3ob3nmaMgds mgb boMdmamagbl gmmdsmn 3mmo@nzob BMbwsdgbdne Rsmhmb,
mImal Bodobos §3mbmBo g BHEOL, bLmosmn®o Mobsbbmmmdabs s gomgdmbrszgnomn 3sbyb-
abdggdemmdal 3563mbnds(30s.

359M005698m0 gMgdal mEmasbobszool (aogﬁ)m) a9bgMamn s6bsddmgol dogm 2015 Bemol 25
L9d&g8d9ML Bogdmmao ammdsma@o bGMsGgaonmn ©Em3ndgbdno — ,a590mb 2030 ©rob Bgbngn
3aMon 35bg0meMmgdabomgal” asbbadmgmmmo 17 8pamswn gobznmsmgdalb 8obbowsb (SDGS) 39-12
d0Dsbo — ,35Lbabdg gdmosbo ImbIsmgds s BaMBmagds” dnMmwsedom v303d0MEgds Labgmadbogm dgby-
0393L (United Nations 2015).

daMon dgbynggdal sMbo 3gmdsmgmdl 0dsdn, M3 babgmdbogmd B9bwgMgdol ©ogqadsobs
5 3obbmM(309mgdabsl gsomgamabbobmb scs dbmmme gbsblymoa, sMsdgw bmgnsmyMo s g3mem-
3060 36M089M0ndgdoz. gb 6036sgL, MM Lobgmdbogmb dgmdmos aogmgbs dmMebAbmML dsbsmdy,
Bosbamabml 363569 nbmgs30900 s 1 dMNbggmymb bmsnsmyMa 3sbmbobdggdemmds dmdbmegdmaddo.
dogomoma, 93Mm3s3damab ,Green Public Procurement Guidelines® (J’o(ﬁm'g@ogp: “d63569 boxomm
Jgbygows980b bobgemddmzsbgemm 360b(303930") 0ngamabBobgdl g3mmmaan®o 3H0dgmondgdal 0b@g-
a606935L Jgbynz930L yzgmes 9@o3dg, bmmm gs9mmb aocdmb s(330L 3Gmamsds (UNEP) 693m896-
5300 0dmggs ,LogmEbeal (3030l PoMgdamgdal” dgmmeal 383mygbgdadyg, Lawss 3MmEYd@nb
#dLL 93s@gds dobo godmyabadabs s gobowaMgdol gzmemmanymo mofMgdymagds (European Commis-
sion 2020).

53335605, dpaMamn dgbyowggdo 093> 3M0d@0gmm bosem dpaMmomn gobgomamgdol 3ndbgdLes
s LabgmdBogm 3doMmggmmdol nbb@mM1dgb@gol dmmal. Mmwgbsg Labgmadbogm sbmmzngmgdl dgb-
40390L ao69dmbos(330m0 s bmnsmyMo Bog&mMgdal gomgamabbobgdom, ngo oGs dbmemm 3-
(306098L bgdmddggdsl g3mbobEgdsdy, sMsdgm Jdbal dmmbmgbsl 0d @ndalb nbmgs(3096Dy, MmMmagdacs
byl 1bymdgb damew §3mbmadn g bHws.

2.3. bgemmzb699M0 068 gemagd0 bogstm byg§memdn: domacswa dndsmrormemgdgdn

bgemzbyMo 0b@gmaddo (Al dmozo3L §ggbmmmaon® dgomems gotom b3gd@Mmb, MmIgma s
30Dbs@ abobogl dmbs(3gdms bagnydzgmbg gosbygg@omadals domgdal s3@mds@obs(znsl s m3@nda-

B(3000. bagstm bgd@m@da Al bym aam dgG o 0dzg3e 0bbEMNIg6EGS©, BMIgma(s 535MB0398L S-
306ab@maz0mm 3Mm(39LgdL, 33(30693L 8sd0sbn® Jg(30mBgdL s Bl goddgomzsmmdsl. OECD-
ab dmbs(399g60m, 2023 brobogol 60-dg 398 J399obsb 0339 3dmbos dgdmdaggdema baermmgbaymn
0b&9magd&ob ghmzbymo LEMdEga0s, MMBgmmsgsb sMogMmoa dmn330s Lagsmm dgbynwzgdal dndsm-
omgdsbsg (OECD 2019).

Al-0b @94bmmmgonn 3m83mbgb@gd0: 3564sbm@a LEsgmgds (Machine Learning), dmbgdmoga 960l
©s893s39ds (Natural Language Processing) s 36mabmbofgdol sbsmo@ongs (Predictive Analytics)
Lodamgdsl sdmgal bLabgmadbogm ¢bygdgdl, gosbamobmb 8gbwgMgdals Imbs(39dgdo Mgorm Mmdo,
00096@0%30(306mb G0l 30l Bod@mMgdo s d0535Lmb ImMBBMEdgmms bog8nsbmdals abgmeas (Ander-
son 2022, 63).
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dogomnmsem, MHmam® 3 bgdmo 50b0dbs gobgmdo 3m33sbas ,Hansel* 0gqgbgdl Al-bg mogndbgdame
3mo@Bm®mdalb dgbynzqdal &9bwgb(30980L 3MMabmbamgdobmgal, bmmm LsdbMgm gmegedo “KO-
NEPS* bob@gds sbme309mgdl 3mb@Mad@qdal 53@m3s@mem 8mbo@m@nbal s dos >moa@nb gsdsm-
&039%sL (Kim and Park 2023, 68).

0993(35, MMamM3 9339 0b0dbs Lagsmm bgd@m@mdn Al-ob ©sbgMmazs Fmambmgl scs dbmenme
&9dbmmman®, 339 0bLENGYEYM s googn® RsERmLy(3. 3mbs3gdms ddsmggmmds (data
governance), SaMM0m3Nmn 353F30M35emmMds s Jo03Mo LB bsMEGgd0 BaMdmowmaqbl 3Mndn M
ROJ@™MEYAL, Mm3gmos Yammagdgmymezs 063936 bomdal 3Hobabl dmdomsdggdbs s Labgmadbogm
0bLBOENEIOL dmEab (Floridi 2023, 241-259). 330@m3, LogPH@admEbm @abnALIa byyen @™ 3g-
o 333000098 (36989 ,LsbM bgmmzbaymn 0b68gmgdE0”, Bm3gmas gMdbgds OECD-0b 2019 Brols
36306(30393L 5 936m 3538060l 2024 Bemol “Al Act” (JomBormmos: “bgenmzbamo 06899 &ob sjB0")-
ob Mgamma3093L (European Union 2024). 3 om 31039689800 babasbdmmos, Hm8 bogstrm bgd@m&mda
bgmmzbn®o 0b@gmgd@ob 3o3mygbgds 306mbmab, §mn3olmsb ©s 5sd056al YBmgdgdmsb dgbsedsdn-
bmdsda mbws nymb.

babm bgmmzgbymn 0b@gemgd@ab (Trustworthy Al) 3mMb3998308, GMIgma(s g3mgsgdotmal dogmamo
mbob 94L3gMGMS RaNROL (Al HLEG) 309t 0gbs Rsdmysmndgdeemo (High-Level Expert Group on Ar-
tificial Intelligence 2019, 12-15), Ls8 MM PNEs3>330Mgdmm 3MI3Mbg6EL gi3Mdbgds: babdg8s Mbrs
agmb 306mbngfn, 900 3mM0 s doaMomo. babgmdbogm dgbynw3zgddn gb GEebLEMMInMogds dz0 dom-
0o dmmbmgbsco: 1) 505905060l Mo ©s JMbGMmeno; 2) &9d605060 LondgEmds s YLoGMNbMyds;
3) 3Mbx0gb (500 mEmMdY; 4) 353330635 mMb; 5) 3M035mx39MHM30905 05 5Md0L3IMN3Nbs (3099 mMbY;
6) 93mmmaommn s bmEosman 3900momgmds; 7) sbastndgemmgdnmads. Mbws 500b6036mb, Mm3
a5bbsgmmmgdgma 360d36gmmds gboggds as3dg0M35mmmdal 360b(303L, Moasbss smammacmdmma
a513g306350mds 300306 BsMHIMIMIL ambsdmmgdgmo obzzsmogoznmgdol Gabgb. babgmadbogm
dqbyn390L dmgdgmo Rathm dmambmgl 6gdnlbdogMa s3nbobGMssommo gomsbyzg@omgdol 335%30m
LadoFMmEMgdFng s BogdBMdM03 obadmmgdslb. bymmmzgbama nb@gmgd@ ol asd8mygbgdabslb 30 Rbogds
LagFmbyg, Gm3 dgdbynwggmads MMasbnbs(303 39 dgdmmb 0d mmganzal gobdsmGgds, Mol bogmdggm-
B3 3698960968L Moo godzs &9bmgmadn Imbsbormgmdabyg. gb 30 gbobssmdogagds Mmame(3 asd-
F30035emmdol 300b(303L, abg 3M98960gb@)0b YRmgdsl — doommlb @sobsdyomgdymoa 3sobyybo s Log-
06m9dob dg8mbggzedo gssbshogmmb ngo.

2.4. bobog do: Al mgmem(z 06bGMI96E0 dgMmawn babgemdboggm  dgbynz930borzal

DgMO0nmd, bammzgbymo 068gmgd@ob nb@gamazns babgmdbogm dgbynwszgddn Bomdmawagbl
03 0bmgoom 3mb3gi30ol, Mmdgmoa 99MH™0sb9dL g3mbmdogMo gB9J@&0sbmdal, Lmsosemm@o

badoMmEnabmdabs s g3mmmannma 3sbmbobdggdmmdal 3Mab30393L. GMsmniammo dgbynwggdal
dmEgmo, Mm3gmos 989d6gdmEs 530566 go0sby3g@0mgdgdl, babosmogdbmms domsmn bmdogd-
GOMBom s adsm 3mba(393ms gadggamgammmdao. Al 53 dmmgmb (33mob: gowsbyzg@omgdgdo brog-
b dmbs(39996Dg @oxgndbgdamo, 3Mm3gbgdo — 53@&™3sG0dgdmmon, bmmm 3mb@Mmeo — mbygzg@o ©s
3mabmboMgdsn (OECD 2022).

93Mbm3ogmco mgambasdmobom, Al 53(30098L EMbBsJ30m boFgadl s BOwab &qbogfmgdal
53933300 LoDPLE L. bmzosmyMo MzsmbsbdHabom, ngo bgmb Mbymdl Ladstmmasbo 3mbinMgbsonl
dqbomhbgdsl — semamMomdgdo 83(3069896 5005305bM 30 39Mdmgdal @s J36056 Mebsdsm 3oMmdgdl
3m3bmEgdrmgdobmgal. gomgdmboszgnmn mgambsdmabom 3o Al dgodmagds godmygbgdmem adbsl &qb-
©9M9g80L g3memmaon®o 9539d@&0b dggebgdabogzal, dsgsmomsw, 3Bmoddnlb CO2 as8mymealb gooc-
300 56 863569 LB ObEsMEd0b s 38symParmgdals Bmbo@mmnbanc (UNEP 2022, 54).

0913(39, BMamM(3 9339 ©0060dbs, Al-0b @sbgMags mogol dbGog dmombmgl sbagma dmeo@oznco
5 0bLEOEY(30YM0 33oMggmmMbolb BMMIgdal hsdmysmndgdsl. bagoMms 396mbIwgdmmdabs s gmo-
3060 BoRmMb gobgomamgds, bagstm dmbgmams gosdbagds @s dmbs(398ms dotimzgol mebsdgommgy
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LEObEIMBJo0b sbgMags. Jomemme 53 dnfMmdgddn dgdemgdl Labgmadbogm dg4dbsl abgmo dgbynwggdals
Lob@gds, MMIgmnz 0gbgds oMo JomEmE 9K3gdG0sbn, sMsdgw dwamsmn — as3gdg0Mgomyg, 3Mmabm-
BofMgdowo ©s Imdoemadqgdg mMogb@nmgdmmo.

5360gs0, Al babgmdbogm dgbynwggddo o6 ool dbmmme @ gdbmemmanyn 0bmgssos; ol bafmdmaw-
396L 3dsmggmmdaon 3m@mal &MabbgmmBs3nsl, bass aosebygg@nmagdgdn gdystgds sts domemeu
93M6mM303F mangsl, oMsdge gongam 3sbmbnbdagdmmdsl s aMmdgmgensb Lmznsmn® dndbydL.
LBMMg gL Labmgbo — Gggbmemmannbs s draMmsmdal — 43bal mgmEomm bagmdzgmb dgdwpamdn sboen-
0Dobogab, Hm3gmng gobobomagh LagMmsdmEnbm 3Mod803gdbs s ss3@o300L LGB gangdL.

3. byemmzgbymn abGgmgd@nb g33mynbgdabl LagMmsdmMmabm gsdm(znemgdals
3bsemaba babgemdbaggm 39byn3983n

bgmmzbm®o 0b@gmgd@ob ab@gama(zos babgmdbogm dgbyowzgdals 3Gm(3gLbda dmenm smbegmdo
3500004(35 gMm-96m y439msdg 360d369mmm356 Jodsmmyymgdse (305360 33sMm39embolb Mgnm™dnd-

do. Lbgoabbgs J394bgdol 3Mod@ngs 9B39698L, MmB Al-ab ©sbgMags #8(306098L 5©3nbabE M 30
batxg0L, BOIoL aoddg0Mz35mmdal s shJoMgdl gomsebyzg@omgdol domgdol 3Mm(3gLlb. 88539 MM,
LagFMNSIMELM Bogsmmacmgdo BamBmaRgbl, Gmd Al-0b gg39d@&nabmds 3603369mmzbow ©sdm3nwgdamas
0bb& @m0 Bohmaddy, dmbs3gdms nbgMebdMmnd@&nmady s gmogn® Mgamms3098Dg.

3.1. 936m 353900 3 OECD 539y6930: 0bmzszonmn bLab§gdgdn s godfz0Mm3z5cmmdnb
Im@gemgdo

936™353306d0 Labgmadbogm dgbyowggdal (30xGEYm GMIBLEMMTs308 ghm-gfom yzgmsdy Imb-
06539 03sG0rmegds nmzmgds. 9360mzo3dntnb ,Digital Europe Programme* (fomormmoc: “z003697-
o 9360m30b 3GHma@sds”) — ob gomamgddo 6936 d39969830 od@nmMsw brogds bgmmgbm®o nb@qma-
J&0b obgMags Logsmm §gbwgMgdol ogqadzsbs s dmboGmmnbado (European Commission 2023).

9360m353d06d0 Labgmdbogm dgbyozgdal (30RAME0 GFMBLEMMBs(305 3G FbMEME {9Jbmenman-
M0, 3Medg 335350 Mganmomgdamo 3Mm3gbos. gobbs 3mmmgdamao 360d36gmmmds gbnggds g3em3e3-
doob bgmmzgbymn 0b@gmad@nb oJ@b (EU Al Act), mdgeo(s dbmgmomadn dnMggemo ymgmabdmad(3ggemo
Lo 396Mb3gdrmm RamBms. s¢badbyma s9@0 bgMmasglb Mabzdy ogMdbgdmem Bnamdsl, bawsy Lagsmm
Lgd@™Mn 3o3mygbgdmema Al bobg3gd0lb baboemn, BmMgmo s aszmgbsl sbEgbL LadsMmomasb 3mb mMgb-
(300bd 5 dmgomadgoms MRmadgddy, 3mobogoznMmmgds MmamM(3 ,8smarmo Mobjob® do@emgdgmoa. qb
6036s3L, ®m3 353bynzgmn MMasbads(3090 gomEgdmmbn 36036 YYBEHNBZgmymb dmbs(3gdms dogaman
batnbbo, bobBgdob goddgnMgammds s 3sdnsbnl dng® 3mwdnzn bgwsdbgwzgmmmdals 3gds6nd3gdo.

3oMamgeMma, g3Mmboddmb gomamgddn 8omgdmmoa RstBm 3mbigbsns (2024) (Council of Eu-
rope 2024) bgemmzbm@o 0b@gmagd@oL, 50380560l Mazmadqdals, ©g3m3Me@nobs s 306mbal Mbgbsgbm-
dab dgbobgd, 4360l LagMmadm@abm LadsMmmgdng gommgdmmadsl, Mm3d Al-0b godmygbgdsd bagstm
33sMmggmmdadn ©g3m 3G ommo 0bbENGME@gd0L BMbJzombamgds o6 Mbs bgmymb. LobgmdBogm
dgbyn3980L gMomdo gb ameobbdmdl, Mm3 smammocmdnmo assbyzgdnmgdgdn b 3Mndobsgomem
doM0gMgdl o6 bs J3b0gl s gobaRngMgdal gg3g4@&nsb 3gdsbobaL 1bos YdENME3gmymegl.

83 gmbbg, LonbGgFgbms 3mMb3 MG Mmn d394bgdol 3Gsd@0gs g3tm3sdn, MmBrmgdbss Jggdmo gob-
gobogmagm, 3gMdmeo:

9bEMBgma, gecm-gMmo yzgmody gobgomsemgdamao Labgmdbogm (30xEMmo MzsmbsdHabom, 2001
Brmosb sbmmz0gmgdl bHgmsw gmgd@cmmbygm dgbyowggdal Lob@gdsl (e-Procurement), &m3mals
a3bsbmadmmo ggMbos 1339 0ygbgdL 356406 sbsmo@ ozl Egbogmagdals 3mbs(39dgdol dgbaggabgd-
. LobEgds sbgblb 3mMabmegdmgdal Babslbsm dggsbgdsl, asdmamgmal Babsbby® s Jobmogdol
0L 3g0b, beaenm bgmmzby®o 0b@gmagd@o 3Bmabmbamgdl, Mmdgmo 9bmgmo dgndmgds aymb ods-
™0 gbEmagdolb semdscmmdal 3jmbg (OECD 2023c, 85-87).59L@mbgmal dmogmon asbbsgmnomgdamas
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ndom, Mm3 dobo 3mbs(3gdms sMdodgd@&nms gogdomogds Lbgs babgmdbogm Lol gdgol (806., e-Gov-
ernance s e-Tax Board), (3 J3bob g obgd@memm LobgMansb: aswsbyzg@nmgdgdo donmgds
domnsbow 068 gafnmgdmm dmbs(39dms Logmdggmdy.

R0bgomn Badmomaqbl dgmeyg Bomds@gdym dogsmomb. ggabgmdo Labgmadbogm dgbynwggdlb (396-
GMomnDgdema sbmE 309 gL babgmBBogm 3md3s60s “Hansel Ltd.”, ®mdgemo3 2020 Bemowasb nygbgdl
Al-bg 053913693 sbsmmn@n3m® Imomemb dgbynazgdal dmbs(393930L abGmEnal @sebsdndsggdmac.
LobGgds v0@rbEG NP (30MgdL Fobos sMMs30MbamM (33emomadgdlb s dgbadmm dogzgfmdmgdmmmdsl
&9b0gfab 306mdgd3dn (“Hansel Ltd”. 2022). Jdgogase, 35bynwzgd0b botign Ladmsmme 8%-00 sl
399306980, beagnm §96gMgdal ogqadzol mm 30%-0m. ggobgonl dsgsmoma sRz9698L, Gm3 by-
mm3660 06@9mgd&o 9539d@0sbsw 3mdsmdl 85306, Mm(3s 3mbs(zgdms bamabbo domsmns s Lagstm
bygd9d0 3bo 3056 dsMmzggmmdomo (330 gdgdobogab.

35960056989 badgamdo “Spend Network” 3ems@gm®mds gsdmnygbgds 8mBbmmgdmadal Mab3gdols
33@™35G M0 009680x5035(3006mz0L. dnbo semamBomdgdo s5bsmnbgl 3MbEB MG gdal dgbEmmgdol
abBmEsl s 33HMbamadL bobgmdBogm MBYgdgdL Jomsmoa Gabzal ddmbg 3m33s60gdals Jgbobad (UK
Government Digital Service 2021). 3509350, 3904865 ma6m asd8dg0Mgamy dsbsn, bowsz 8(3067 ©>
badgamm dobbgbbay dogzs bgmds Labgmdbogm 89bwgMmaddy.

3.2. 5B05: $99b6memmzgonfn 0b8gaMmsz0s 5 baxgsmm bomdab 35698 303939

D00l gobznmemgdmmon 3996930 godmamhigz0sb Labgmdbogm ddsmmggmmdals (s0gEmo b -
&fgdal o mbydy 0b@gamMa(z00m. 58 3mbEgdLEdo 3oblsgmmgdmman dsgamoamas badbMgm 3m-
95 s bobasdyMo.

badbMgor 3MEab gMcnsbo gmgd@Hmbymo Bgbynwggdal Lab@gds — “KONEPS” (Korea Online
E-Procurement System) 2002 Brmosb o367 (30mbofgdl o omgabsmgzal 8mazesb 439460l & qbwgm-
9%0L @ 3ol 99%-b. dmenm Bemgddo LabGgds Al Imeymom gsgsMmmams, Mmdgmas 53@™dENOSQ
8dmb3gdL 3mMbBMagBgdol dgbememgdsl, ssmgdl Mgomm® s g meMmoMgdae MmnMgdnmadqdl ©s
5dm0(36mdl gob3gmMgda, 3m@gbomae bagdgm Ji3930L dmegmgdl (SoaoqmmoQ, 96obs s 0dogg
dm3bmegdmgdl dmEnl bdoMsw go63gmmgdmem d90me35bgdgdL ob sMemsbdndwgztm gabms (33emaeg-
398L). OECD-ab 56356080b 0565635, 5856 860836gemmazba 983068 3mEa(300L 3g8mbzgggdo o
aobats Labgmdbogm Jgbynwzgdol gsdgdgamgsmmds (OECD 2021, 62-70).

badbGgo 3mMgolb dmegmmds sbgzg 0ygbgdlb Al-b Bm@m3s@ommo ggebgdal 3Mm3gbdo: Lob@gds
83bomndgdL 306Mb3gdrmmdal (33emamadadal gogmabsl dgbynzgdal 939d@0sbmdedy s Mg3mdg6-
©5(30900 563000L 3meo@ozolb dg33mdeggdmgdl. gb §dbal 3mmo@ngal nbsdam@o 3m3033060l dgds-
60D3L, Lo &gdbmemmans s 33sMmnzgmmds msebbzgomsdas.

bobgednMab babgmdBbogm dgbynwagdal dmodym®ds “GeBIZ" gmo-gmma yggmady 9898 0sbo (30-
B0 LobEg8ss 5B0sdn. 8ol dmenm asbabemgds Imn3o3L 3BMabmMbaMgdal sbamn@ ol (predictive an-
alytics), mIgemo(s 9x8L7dL BgbgMgdal batds@gdol smdsmmdals s m3B0dnda(30sl sbrgbl Egbmgmnl
306mdgd0b Jobgrgno (Government Technology Agency of Singapore 2022). 3ggasw, 8603369mmabaw
d93(3067005 dgbedsdm Jgmagadgdgdal Mommgbmds s gsnbsmms 3mbinmgb3ns dmdbmogdemgdl dmnb.

M6039 9399968 gEmbdsm sbabgemgdlb Al-bL s@s Fbmmmme MmamM 93mbmdozn® 0blb@Mmmdgbal,
503390 Mmam& (3 bemdob s3smmgdol God@mmb, Mowasb dmdsmsdggdo bgwsggb, Mma aswsbyzg@nemg-
3900 953dbgds mdagd@t dmba(39393L s oM bimdogd@n™ dgiobgdgdb.

3.3. Anemmgo 33960 3s: Imbs (39999 o539db93cmn 993948036MBs >
3633Mnd35em939em9d>

Athommgo 53t zolb Mgaombdo bgmmzgbmmo 0b@gmad@nb 0b@gamszos babgmdbogm dgbynwggd-
do gobbsgnomgdom 3oMmas RsblL 3obsnbs s dgg@madamo 38s@qdol dogsmomdy.
3965005 2019 Brmnob sbm(309mgdl 3Gma@sdal ,Al for Procurement” (fomommosc: “bgemmzbao
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068990 agbgr)@[))g&nbmgnb"), 3ol 30dsbos dgbyowggdol 3m39Lgdal M3G0dnbds(30s Imbs(39-
s 3bomn@n3om. 3Mmamads 04gbgdl 3sbJsbm@ LBsgmgdsl &9bmgMmgdal abGmmMaal dgbogsbgdmea,
23M9m3zg 5096@0R0300M73L obgm Rog@mmgdl, MmMdmgdoy 06393L 3MbGMsJ@gdal woagz069dsL o6
3obgdab sMeMs(30mbarnm® bEHELL. dggasm, 39bsal dmsegmmdsd dgdmm d99d(3069d0bs dgbynggdals
3Mm(39b0b baba@mdemngmds badmsmme 22%-000 (Government of Canada 2023).

593 ggggMsrm® mbydy “General Services Administration” (GSA) 09496930 Al 3memmb dgbynwo-
39000 3mb@Mogd@9dolb Bgdb@gdol 538mIsG Mo b3oboMgdobs s Mobygdol 0gbBoyaz0Mgdabomgals.
LobBgds sbggg 93boMnDYdL Db Babgdl s LabgmdBogm Mbygdgdl bLemsgabmdL maMgdamgdol Mg-
sab@ e 30mabmdL. “GSA”-b dmbs(3939d00, 2023 Bgemb Al 3ems@gm@dal godmygbgdoom Logstm go-
656L9d30 Ladnsemme 1.5 BoemnsMeo Mt sndmas (U.S. General Services Administration 2023).

bgdmm dmyzsboem dogamomgddn gobbsgmmtgdom 360d3bgmmasbos g.6. “dmbs(3gdms 3dstmgg-
mmdol” (data governance) Lsgombo, 8og. 533-bs s 3obswsdn 830030mE Mgammommgds dmbs(393ms
dgamggdal, dgbsbgabs s godmygbgdal LGobosMEBEdn, Moz BaMdmawaqbl Labommdals Bobsdamm-
35b. 39650008 L3300 Mo 894365 3gLbodsdabo Lo 3o6mb3gdmm ds%s (Directive on Automated Deci-
sion-Making — fJomomemsw: “0538m8sB0dgdaemo gosbyzgdomgdol domgdol dgbsbyd @nﬁgd@ngo”),
3903 935gdmgdl yzgms bagsmm @bygdsl sbLbsb, o Mmam® as8mnygbgds semamtomdgdo

3500by3980mgdgdals Jogdobsb.

3.4. bogﬂmoamﬁnbm mﬁao&ﬂwen’gam b@oEgpoﬁ@n%&Gnnbo ©o 3b.>ﬁggod’gﬁnb gm0

ammdam ©mbgdg, Lobgmadbogm dgbyowggdda bymmgbymo 0bGgmgd@nb sbgmazal gMm-gm-
00 dmogema Bbamsddgmns Logmmedmabm mMasbobsz0qdo — 8sm dmMal Bbmamom ds630 (World
Bank), gogmmb gobgnomstmgdolb 3Gmamsds (UNDP) ©s 53mbm3ognmn 00065336m3mmdabs s asbgo-
®3M980L MEasbobszns OECD.

dbmegmom 35630L 0bagns@ogs “Benchmarking Public Procurement® (Jomormemoc: “boxomm
J9byn3930L 3966356 30650") §360l 0o Bmbo3gdms 3emo@Rmmadsl, Gmdgmos bodysmgdsl sdmgal
9394693, Bgo535bmb L gmmstn Jgbynwzgdab bob@g8al ge3g@nsbmds s as8ggntzsemmds (World Bank
2023). 53 3mo@Bmdady 0og3dbgdamon sbsmo@ngs 1339 049693l 8564obmE LBogmgdsl dmbs3gdms
06530 30L dgbogzsbgdma s dgrsmgdabomgab.

359mmb a5630mM9b0L 3BmMaMmads (UNDP) byl mbymdl ,smart procurement®-als (‘joﬁm‘g@ogp
“d330060 dgbynw3980") 3b395(300L BgMa35L asbgomeMmgdoe d399698d0. dobo 2022 Bemols s6g50-
dob 3abgmzgom, bgmmzgbamo ab@gmgd@ob gedmygbgdsd dgbynwzgddo Ladysmme 15%-0m dged(znms
5008060b@ Mo 3070 baggdo s gosndxrmdgbs 3mbGMmmMmab bamabbo (UNDP 2022).

OECD 30 2023 Bmosb sbmtz0gmgdl 36magd@lb “Al in Public Procurement Toolkit* ({]’ofﬁmg—
mo: “benmzbmmo 0689mgdBob godmygbadab 8583330 boxgsmm dgbyowggdda”), GmBgmacs bgsm
9399698L LogsdMBL Mg3MBgbws(3093L senamGomdmmn gsdgznmgarnmdabs s gongnmMn gsdmygbgdols
LEbIME 98Dy (OECD 2023a). 300 LagMmmsdmmabm abb@ndm30gd0 s6s Bbmemme 300069396 8-
460396 (3m065L, 5M389m 36056 LagHmm bmMBs@nmem LogM3gL, Lows babgmdBogm dgbynwzgddo
bammabg®o 0bGymgd@ob 3o8mygbgds brgds 3edggeMmzscng, b®PIGTMeMgdgme s dmgseadydy
™M096@0Mgd4mo.

4. bgmmzbymn 0bBgmgd@n s babgmdbaggm dqbynwzgdn Ladscmggmmda:
3Mbgdmmo dam3agmds s 35b30m36M9dab 39ML3g@n3s

9b meg30 gmdmds Lagsmmggmmb babgmdbogm dgbyowggdal LobEgdal sbsmndL, GmamE3 (30-
R3O0 BMBLRMMBs300L boM3s@qdmm Bogsmomb, MmBgmo(y 93530MMMEo BrmAL byrmmgbama
06@9mad@ob (Al) 068)gacs300b 360d369mm356 3m@g6(305mb. 50b0dBmmo mogal 8nbsbns dgisbogl
Mbgdmemn & 99bmmmanmo s 0bbGoG Mmoo gomgdm, asdmojzzgomb doMomsmn gsdmbggzgdo s
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Rodmyamndgl Mg3mdgbos(sngdn, Mmdmagdas gdbabyMgds damsewn gobgomsmgdol 30bbgdbs s Ls-
RoMmM 33oMmggmmdal 95399@&0sbmdol bH@sb.

4.1. zogmrgemn §MHsbbegmmadsznnb dnembgz980, Amgmms Al-obogol bogymdzgemn

bagomomggmmb Labgmdbogm dgbynzgdal Lab@gds asboznl 360d36gmmM36 (308G o Jd-
65 2010 Bermosb, Hmegbss 93md8gmms babgmdbogm dgbynw3zgdal gMmasbo gemgd@Hmmbama bab@gds
(bobge8Bnggm Jgbynzgdol bosgqb@m 2025a). 58 bsdngkds 8608369mmm3ba goboM©s 3Gm(39Ladals as8-
F30635mmds, 3mbgnMmgb30s s gx8gd&nebmds. 2023 Bemal dmbs(3935d00, Labgmdbogm dgbynwggdols
bogBom Bmgnmmds 10.5 Fomostio moModwyg oym (bobgm8g3Gmmgdm maMgdmmgdgdal ®odn), Bocs
939960l 333-b osbrmgdao 13%-b sgda@gds. 33sbmab, dgbynwagdal osbermmgdom 89% gobbm-
(3090005 9gd@HOHmbyemo &9bgMmgdal 35d39mdom, Moz §8bob dmbs(398ms Gatmm s bB GG nMamg-
dmem 3oDab, BmBgmo(y 3mBgbz0mae dgbaggMabos Al sbsmn@nzobmgals (State Procurement Agency
of Georgia 2024).

o3 30bg3gd0lb gfom-gfo 360d369mm3s6 g@e3s@ Mbms 50060dbmlb mos dmbs(3gdms 3mMEGamal
(bobgedBoggm Jgbyozgdal Losggb@m 2025b) sbgMmags, MmBgmns BqbrgMgdol 8mbso39d93L bagem-
30bsb3M3L brows 3564sbmMan bsznmbzal gm@dsEdo s BaMdmsmaqbos 360d36gemmzs6 Babadamm-
3ol 3Mmgbmbamgdal, Mab3gdol s6smobobs s B9bmgb309d0l 53@&mBs@0Ds300bmgal. ond3s, om-
L60d6s305, BME dmEEomn 2019 Brmob 393wga 3@ NmoE s gobabrgdams, Mol asdms Jobo
3bam0@0gnmo 3m@gbz0omn 33¢sdsw dgbemoymos. gb gomgdmgds (3baymal bLagoMmgdsl, dgoddbsl
a3bsbmadmmo, Mbyzg@oe dmJdgoo dmbs(39dms 0bgrMSLEEJG M, MmIgmas asbogds baggydzgmo
Al-%9 ©s53dbgdnmo gomsbygg@omgdol dbsmmadgmol Lol gdgdabogab.

4.2. Al-ob 068 gams300b 339mb393980: §996menmgonmn s abbBodmzonmn 356096980

353080 gdol Jomamo 3sh3z9698mals Jombgoszsm, bogoMmggmmb Lob@ads xgM 3owgs o6 Mol
3o Al-ab LEMEaL3God0sbn sbgMaz0Lbmzgol. OECD-al 2024 ol 56356030l mebabdsw, Labgem-
3Bogm dgbynzqddn dmasmse (s6rodbmmmap bodomzgmmdn) dmboggdoms bEObsMEB0bs300bs s
068936300 b53mgdmds Lbgs Labgm3Bbogm MggbEMgdmeb (Bsgomamsw, Lagomabobsom s dabbgl
6996 98m56) Bodmowa g6l gfm-9fo Jomseze domagml (OECD 2025). 3gogasw 04369ds 9.6. ,a6sa-
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3505bgmmds, 3900bbdgdmmon gobgdal Jodmmbgdn) Bgbynwmgal gobbmm(309mgdal bbgamsbb-
35 9@o3Dg. dog.: 39 9bgb@nb Lagssabobswm 3Mmdmadgdal ngb@ngn30Mgds, Babs 3gfn-
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30b 360z YdEONb3gmymMRL FmMbs(393ms batobblbs s dmEgmoMgdol Lobommdsl.
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3b336s: 653GIM3n badL ML3sdL, MM bymmzgbyMa ab@gmgd@ob 989]@0sb0 s dafswo 0b@gams-
(305 %56005(330L LobBgdsdo bagoMmgdl Lab@gdn® bywgsb, GmIgmas Ggdbmmmann® 3Gmamgbl
00535390098L gm03m& 3006303960156, LadsMmmgdMog Mganms(309005b S 5©3nsbDdg MENgb-
&0Mgdmmo gobos(330L dm@gmol dgbsmhnbgdobosb.

Ladogdm bLogyzgdo: byemmzbamo 068gmad@n; xobos(330L Lab@gds; nsabmbidnis; xbws330L 89bgx-
396@)0; 900395 (3083 KS6AMNgrmds
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THE ROLE OF ARTIFICIAL INTELLIGENCE IN ADVANCING MEDICAL
SERVICES: A HEALTHCARE SYSTEM CONTEXT

Tengiz Verulava
Doctor of Medicine, Professor, Caucasus University

Abstract

Introduction: In the context of digital transformation, artificial intelligence (Al) has emerged as one of the most
influential drivers of change in healthcare systems. Modern healthcare increasingly relies on data-driven
decision-making, leading to improved diagnostic accuracy, reduced human error, and enhanced treat-
ment outcomes. The aim of this study is to provide a systematic analysis of the role of artificial intelli-
gence in the development of medical services within the healthcare system, with particular attention to
its clinical, managerial, and ethical-legal dimensions.

Methodology: The study is based on a systematic literature review and employs thematic content analysis,
comparative assessment, and a systems-based analytical approach. Scientific articles, clinical studies,
and international policy documents published between 2017 and 2024 were analyzed, drawing on the
experiences of the United States, the United Kingdom, Estonia, and South Korea.

Results: The findings indicate that artificial intelligence is effectively applied in early disease detection, clinical pre-
diction, personalized treatment, and healthcare management, contributing to improved efficiency, optimized
resource allocation, and enhanced quality of care. At the same time, the study identifies significant challenges
related to data privacy, algorithmic bias, regulatory frameworks, and professional accountability.

Conclusion: The study emphasizes that the effective and sustainable integration of artificial intelligence into
healthcare systems requires a comprehensive and systemic approach that aligns technological innovation
with ethical principles, legal regulation, and the preservation of a human-centered model of healthcare.

Keywords: Artificial intelligence; healthcare system; diagnostics; healthcare management; ethics; digital
health

1. 3qLagsemn

(30860 0bmgs30960L g3mdsda bgmmagbmma 0b@gmgdénb (Artificial Intelligence — Al) &9qbmem-
mga0980 byyen 3@m 360d369mm356 GmEb 035398L K06ws330L LabE9dal B@IBLEMMPs(30530 ©s (33-
mols Bmam(z 3emobogn®o 3Mog@ngol, obg dgbgxrgPnmo gswsbyzg@nmgdgdol domgdol GMswazomm
dmEgmadl. xobos330L byzgmm, Mmdgmos babnsmmgds domama LoMomoo, dmbs(3gdms oo dm(s4)-
mmdoms ©d IMdngsm dDsMEo dmmbmgbom, 3obbsnommgdom 33Mdbmdostgs abgomn &ggbmmmanya
0bm35(309600L 0dsFm, BmM3mgdo(y gBmdbgds Imbs(393ms sbamadL s 3MMabmboMgds ImmgmadL. o3
3m6894bE 30, Al gobaborgds Mmams gfo-gMHomn yzgmsdy 3gMb3gd@nmmo 0bbEM1dgb@n xobos330L
boMobbob, 95399@056mdabs s doaMomdal asbomdxmdgbadmewe (Topol, 2019; Yu et al., 2018).

»3bsdgMmgy badgn306m 3Mog@ngs bmm YBGm g@ow gxdbgds dmbs(3939ddg wogMdbgdyem
35006y3980mgdgdl, o3 dgbadmgdgmb boob nsgbmbi@nzol LadabENL DML, s@sdnsbymn dg(s-
m3gdob dg3(306905L s 8 37Ebsmmdab dggagdol gomdxmdgbgdsl. Al-dg ogndbgdmmon smmamEno-
3900 1339 BoMOME 353MnyYgbgds LedgEo(306m go8mbabymadgdal sbsemnddo, dsmmEmangdols sdm(3-
bmdado, os35mgdsms 3MMabmbamgdol dmogmgdal dg4dbsbe s 839Mbammdal 3gMbmbamndsa(30sd0.
333980 oA39693L, MM a6 3399 LEgMmgddo, Bmammoss Mbimmmans, MAMSEIMEMaNs ©d
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JoMomemmans, bgmmzbymo 0b@gmgd@ob bobEgdgdo sbg39b 900580560l Gmem 86 Jobmsb dgsmgdaom
domaem ©0o3b6mbG NG 9539J@0s6mdsbl (Tran at al., 2019; Guan, 2019).

Al-0b gogmgbs o6 Jgdmagemamads dbmmme 3mobognmn gsebyzg@nmagdgdol dbstmmsdgGoom.
0g0 8d@0Mom g3dmaygbgds xobma(330lb Lob@gdal 3969%3968 30, s Immal Hgby@mbgdol sggadgs-
dn, 35(3096@mo 653000960l dofmngadn, baxcmgngd@osbmdal dggsbgdsbs s dmmo@ngal eggadzsdo.
a56bs gmmmgdom dgbernwnmo Mgbambgdol 3dmbg 4394698630, Al-0b a5dmyqbgds gobaboemgds Mmame(s
dgbadmgdmmds, gondsmomb LobBgdalb Mm3gMsonmo 9x8gd@0sbmds batmabbal gomsmgbgdal asogdy
(Matheny, 2020). COVID-19 356300l godm3momgdsd 3ogz NRMm 33ox0me Bocdmafnbs 3Gimgbm-
Botgdal semgmnmdgdol 360d369mmds 3G0Dabmmn gomamgdgdal dsfmgadn s gobos330Lb LobEgdnl
dmgboemmdal aobMsdn (WHO, 2021).

01339, bgmzgbyMn 0bBgmad@nb LEMogn 06 gams(30s Kobos(330L bezgmadn shgbl 3603369mmm3zsb
900396, LsFSONEEM03 S bm(30seNE 35dmbB39393L. o dmEnl gobLs JMmFmgdmmo ynMsmgds gor-
dmds 35(3096@ 0L ImMbs(39dms 3Mbxro L300 NMMbOL s (335, seamMmMomdmo dozgMdmgdols Mol 3qdL,
35006y3980mgd9d0b 353330035emmdabs s 3obeybnbdggdmmdal asbsbommagdals bszocmbl. bogMmsdme-
obm mMgsbads(30980 s Mgamme@mmgda bigm MBGm sg@nmmom bodb Mb3sdgb 08 god@b, Mm3 Al-ob
Bom3o@qdmmo s bogmmbm godmygbgds x0bws335d0 bagoMmgdl sGs FbmEmE &qdbmmmann® asb-
3000069050, 3Medge d3ogom Mganmazon® homhmgdbs s LobEgdn®, b gMwab303emby sbaemadl
(European Commission, 2021; WHO, 2021).

0dM0g50, bymmzbamn 0bBgmad@&nlb Mmmol dgbbsgms xobosa330L LobEdalb 3MbEgJLE3dn bom-
Mg gbl 56 dbmmme 8gdbmmmann®, 503390 Lm30omN® ©s d3mendn3ne sdm(3065L, MmM3emals do-
B3b0s 0bmzs(300L8 @S 38F05bDY MENgbB MmO Kb (330L FmEgmol sdsmablgds.

339300 80Dsbos 3535650 dmML bgmmzbyMa 0b@gmgd@ob Mmeo badgwa30bm dmBLsbMgdal asb-
300006980L 3Gm (39630, Jgoxzabmb Fobn gogmgbs Kebos330L LobGgdab gBgd@&nsbmdsobs s bamabbdy,
5 25dmagmobmb ol doMogmgda, MHmImgdo(s ox3gMbgdl B gdbmmmaonnl LENMRILMZL 016G gaMa30sl

30bo 3 3Msg@ogeda.
33030 3sbmbmadl dgdwga Jombggdb:

1. Gmame sdmogMgdl bgemmabamo 0b6Ggmgd@o ©0sgbmbi@ngal, d39Mmbommdobs @s 3GMmabm-
Botgdal g89J&nemdsb?

2. 5 bobgdnMo, gonznGo s badsmmmgdmngo 353mbzgz980 5MLYEMAL Al-0b sbgmazabsl?

3. Mmam® dgadmagds dabo godmygbgds xobws330L d3memo@ngzobs s 3969%3g6@0b gomdxmdgbg-
dobongals?

2. 3gomEmemgnd

6536m380 9399367935 LobgdoGMM 0B gMd&MFl sbsmodL, MmBgmos Imazogb 2015-2024 bemgo-
do a0dmg39ybgdmm badgzbogMm 3¢Mdemnga(309dL, 3mmabogn® 33mg390Ls s LogMmadmMabm mmasba-
Bo(30980b 5ba560dgdL (WHO, OECD, European Commission).

dgomeEmemann®a, badmmdn ga3mdbgds LobEGgdsdn® @ gModmal sbamodL s nygbgdl nb@ga-
0090 3b5emn@03mM Joagmadsl. 333590 gobbmm3ngmgdmos mydaddo dobssmbmdfmngn sbaemnbo,
mIemol Jobsbns bgmmzbamn abGgmgd@nl gogmgbals doMnomswn dndsmormemgdgdol nwgb@ognzofgds
®96s(330L LObGg3edn, 3507 ML 3emnbo Mo 3Mad@n3znb, K%bws330L 39bgxdbEGNLS S gongmMn gsb-
Bedoengdgdol genemdo. 53506, 398mygbgdmmns dgamgdoma dggsbgds, Mmdgma(y gg31dbgds Lbgewsablb-
35 J39460L 33m(3000emgdL, 396dm, d99Mmgdamn dGo@&g0l, 399Mmnsbgdmmo Ladgymb, gbGmbgmnbs
5 LadbMgm 3MMGol 3Mog@ngol bgmmzbm®o 0b@Ggmgd@ ol wsebgmagzobs s gsdmygbgdals dndstramyyemgdoo.
33e930L 3bsmn@nzm@o Rofbm gdysmgds bobdgdn® dnamdsl, Mmdgmoy 9McNsbmbsdo goboboragh &g-
Joerenmaon®, LadaMmmgdtng s LmnamM Bod@mMMgdL, Moy Ladmamagdsb odmggs bgmmazbymn ab-
&9mgd&0b Bmemo s 98399&nsbmds dagebrogl Keboa3g0b LobGgdab Getmm 3mMbEg]Lb&do.
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0@ gMs@mal  LobGgdyMa  sbomoba  gsbbmEmzngmes  Bobsbbsm  asbbadmgmyma  badngdm
LEMSG9a00L baggdzgmdg. 3gmgzobozgal asdmyqbgdmem ngbs LogMmsedm@abm Ladgsbogfm dmbs3g-
doo doDgdo, dsm dmmob PubMed, Scopus, Web of Science s Google Scholar. bsdogdm 8gdnbg-
b0 dmnzo300 d98m9a Logzebdm Lo@ysqdbs s dom 3mBdabsaz0qdL: “artificial intelligence”, “machine
learning”, “healthcare”, “clinical decision support”, “diagnostic accuracy”, “health system”, “ethics
of Al”. Batongal 3M0@gMomdgdow 3sbabadmgms 2015-2024 Bemgddo as8mdzgybgdmemon nbamalimgb-
mgobo Myg(396baMgdmmo bsdgsbogMm LGsGngdn, MMAmgdoz gbgdmes bymmzgbymn abdgmygd@ol
353mybgdsl 3m0bo g™ 360]@n3odn s Kobs330L 39bgxdgb&3dn. asdmMoazbzal 3M0@gMandgdsw
3560badMgMs gmBammo 36 §g46039Ms0 Bm 3MLoMgdamo bsdMmadgda, MmMAmgdo(y 56 dgo(303w©s Ko6-
©5(3306 LoLEYISLMSE s 35330Mgd M SbaaDL, Sbg3g MdENFMgdMmO 3Mdr035(30900 S SMSLEMEO
obgotndgdo. babyab 98 o3Dg 00gbE B30 dYm 0dbs osbrmmgdam 120 3mdmogs(30s, HMIgmomsgsb
JobssmbmdMngn asbbomgol 393wga Ladmemm sbsemnddo Rotormman 0d6s 22 bsdmm3o.

3. 350093930

LobGgdoGMBs SBsnBIs oAg9bs, MMA bgmmzbama 0bBgmgd@nb 0bGgams3ns Kxobos33odn 3bnd-
369emm3bom sm3xmdabadl Ladgwoznbm IMALabnEmgdal bamabbbs s bymdabsbzmdmdsl.

4. bgemm3bamn nb@gmgd§n 5 ©n33bmbEn s

bgmmzbn®o 0b@gmgd@ob gfm-ghmn yzgmadg mgombshobm s gsMomme dgbbsgmomn gsd-
™My96980L bLygem osabmbEngss. Mebsdgommgg Al smam@omdgdn, Mm3mgdai GMgobabal gowmnsb
sbmdoom smsl Ladgmozbm godmbabamgdadyg, 989G 0sbsw gsd3maygbgds 3bal 30dmb, ©nsdgEtn
90bm35m00L, BomE30L 3smmEmangdobs s dndnl 30dmb sMgmmo gsdmgmgbobsmgal, Moz 3603-
369emm3bom 93(306908L ©0sabmbG3NM dg(30mM3gdL s Bl gsdmgmgbal LobyYLE L.

9330M0memo  33mg3980 5B39698L, Mm3 Al LobBgdgd0 asdmombgzs damsemn FaMmdbmdgmmdoms ©d
L39(308039MMdom, (35 3500 gRYJG0SbMdS 3603369mmmM3b5w 3L sBM N dImN Jemabogn® 3MbEG)g-
Jb&dg. dsgomomsc, Esteva s mobssg@mmgdals (2017) 3393590 03 bgombemds Jbgmds 3o6ob 3odmb
23m(36mBabols sR396s osbemmadom 91-94%-0s60 LgbLo@ngmds s damamn L3g0GFPMMBS, Moz Bga-
905 56 5q3s@qds 33dm(3000em gMsGMEmmams badmsmm 3ohz9698mgdl. GamE30L 308mb b3MBba-
3o 303mygbgdmads Al 8mogmagdds Dmangho 33emg30dn shggbs 88-94%-0560 LgbLnGngmds, oxmd(3e 58537
mmb oggodbomms L3g(3093039MMd0L 933060909, Mo(3 BMLNES (36)-sEadnm0 3sbmbgdal Mab L.

deenm bemgdolb 33mg3903s 3093 YBO™ gssdysfiglh bgmmzbamn 0bGgmagd@nlb ©asabmb@on -
0 3m@B)gb(300emn, 0330 339x30m© BomIMaRnbgl Bobo 3mBEJLE DY ©sBMogdmmads. Bsgsmoma,
McKinney oo msbssg@mmgdal (2020) 306 893mdsz98mBs mmds bBsgmgdolb dmmgmas dydalb 30dmb
L3MEBbgdn Jgod(30Ms (3)-sEgdoma dgegaqdo 5.7%-00 © (3GY-omymgoma 3sbybgdo 9.4%-00),
od3e 2022-2023 Bemgddo Ro@omgdmmads Mgsemmda 3emnbogm®o obgmasal 33mg3qd8s sB3q6s, M3
sam0cmdol 95394@&0sbmds 3603369mmgba oMb ©sdm3ngdymo Meommmamsb 0bgamsz00l
batnbbdy o Ladmdom 3Mm(39L0L MEMaIBaDYdsDy.

3M035em(396@ Mo 33mg3980Lb gamgdomo sbamaba dogmomgdl, Gmd Al semamnmdgdol ©o-
23bmbB0gnEo LodYLE 03egdL 35306, MMEaLas 0bobo gsdmnygbgds gsbbbgseggdama dm3mmaz0ab,
90°603nM0 ®axrgdolb 96 3mobo gy 30Gmdgdal ddmbg 35(3096890%g. Rajpurkar o mebssg@mmgdo
(2022) 5b0d65396, M3 Mgomn@ 3mabogn® astgdmadn Al bob@gdgdal b3g(3053039Mmds s s domo
3mabmbmmn 360d3bgcmmds bdoMow ©dsmNs, 30MY 3MbEMMmMoMgdgm 33emg396dn, o3 Mool
BgdgBo ©0sabmbEnnmo Rsmgzgdol Mab .

533306050, bgmmzbymo 0bGgmgd@olb ©nsgabmb@nznma M3oMo@gbmds yzgmsdy 33080m@ gemab-
©qds damamo Mobzab d98mbggzgdal godmgmagbsbs s 3m0bonco asmsbyzg@nmgdol dbsmmsggmsda,
o913(35 0g0 396 3sbobomgds 58d0560L LEMEMEBSLMZEL Robso(33madow. dobo gBgdENsbmbalb dggsebgds
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®Obwo(339d0 bos 9x3dbgdmeal st Jbmmme G gdbogn® 3g@&Mn3gol, oMedgm Mgsmum as3mgbsl
3060396 d909a95Dg, LadMdam 3OmM(39LgdDg S 35(3096@)0L NLOFOPNBMds DY, Mo 3gmog MRgds ms-
bs390MmM39 33mggzol gMom-gfo 360dgbgmmzsb dndsmormmadswm.

5. Al 3 396b3emmdab 3Mm(39L3n

bgemzbyMa 06 gmagd@o s bmmme ©0sgbmb@ngel sdxmdgbadl, 5Medgm 3 3mMmbormmdals
©039393530(3 3603369mmm356 Bl SbEHMEgdL. dogomomom, Mmbimmmanada, Al bgmb MBymdl ,396-
bmbamaDgdmmo 3gmn3060Lb® gobbmms0gmgdsl, b4 35309680L 396980306 s Jmabogn® Imbs(3g-
398y oxdbgdym 33Mbammdals dgMhgzsl. sbgmo dnamds Bwol mgMmadnal gBgd@nHmdsl ©s
59(306090L sMababMzgemn Mgod30950L Mob3L.

2022-2024 bgddn go3md39ybgdmmBs gd3nmammas 33mg3988s oh396s, Bm3 Al-bg ogndbgdama
306039600 3505by39@0madal dbsmmadgmolb bobGgdgdo MgsmnE 3@ n3gsdn 0bggsb d3nMmboemmdals
36Om(39b0b M3Gndadaz00L. Al-b g08mygbgdsd Lygbabob sEMgmm asdmgmgbsdn 860d369mmmabac dgs8-
(30605 199806980b MM ©s bogzamasbmdal dohzqbgdmgdo, omd3s 989JE0 360d365mm3bs asbbbgs-
3090ms 3m0bogn® abgbgdnmgdgdl dmmoab, Moz Jonmomgdlb mmasbodssnmmo god@mmgdal 3603-
369mmdsdy (Sendak et al., 2020).

abgzg, bgmmzbnGo 068 gmgd@nlb ©sbdatgdom 0ddbgds ,LsEME-Mga0bGMgda”, MmMImagdaz o3+
300096056 35(309680L Famdsmgmdsl Mgsmum MmAdn s 9J0dL 5(36mdgdgb bgdabdogmn Mobzal 56
3503bG0b dgbobgd, Moz 83(30698L ooy gdgdal sdsmmdsb.

»,L3SME-M9a0bEMYd0” BoMmdmawagbl bgrmmzba® 06 gmgd@dg onndbgdam ogmnm 3mod-
BMM378L, MHm3mgdag 99Mm05653L 3530960 3m0bogm® dmba(3939dL, mMedmMsGmmManm dgwmgand-
Lo ©d BB dMbBoGMENbaL MgomNEm ©EMMABn. dogamoma, JHmbognma ammoal 38s6H0bmdal
3gmbg 35(3096@ 9330 sbgma Lob@g3gdo sxgodLofMgdab s gMammn Bbgz0l, 3mbobs s Lbgymal Bm-
bob ;3069 (330 gdgdL s 83@MISEMo® dSRMMbomgdgb badgmn30bm 3gMLbmbarml ©g3mM33gbLbsznnls
0L 3ol dgbobgd. 33mg39d0 donmomgdl, Mm3d Al-Dg ©oggdbgdmmds dmbo@mmnbads dgodmgds dgsd-
(3060mb 35639mEgd0m0 3mb3oGomndsa(308 @S 3oodxmdgbmb d3nMbammmdal byzg@mds, oyd(3s dsmn
989JE00bmds 3603369mmzbo 36l ©sdm ogdyyema dmbszgdms batmnbblbs s 3mobogn® Lodydsm
36m(39b98m5b 06 gaMs(300Dg.

Al bob@g3g80 (Clinical Decision Support Systems — CDSS) 533069396 0sa6mb@ogne 3g(3-
©mM3938L s gbdsMgd0sb gdndgdl 3GmE@m 3mmgdol LEmMam dgmhgssdn (Topol, 2019).

396m3mM0 Imbs(399900L s dSmamEnm3mo Sbamndal nb@gaMs(3003 dgbadmgdgmo gobaws nb-
000300915MMo@ 3MMagdmmn mgMmadnol egqadss, Mo 93300936 a39M0m g89J@&gdL s DMl
»9F530amo Bo8s8)gdal semdsmmdsl (Rajpurkar et al., 2022).

6. %56005(330L 396925396830 Al-ab g33myqbgds

bgemm3bn®o 0b@gmgd@ob gedmygbgds bmm Madm 360d36gmmmz60 brgds xobmszzalb Lob@gdal
3969%396@&30, Lass dobo Joogstn maMgdmmads damdstgmdl dmbs(39996Dg @oxgMdbgdmmo asw-
0by3980mgd9d0b gomdxmdgbgdsdo, Mgbymbgdol m3G0domam aobsbomgdsbs s LobEgdal LogHom
99899E056mdal DFMsdn. Mebsdgommazgg xobos330L LobGgdgda bobosmmgds 3bstn dmmbmzbom, ggo-
bbb F9bemE3gdoms s sEdnsbamn Mabambgdal axoadNm, Mol Bmbbyis Al-ob gsdmygbgds
a3bobaemgds Mmam3 dgbgxg@mo nbmgsznal 3603369mmmazsbo nblb@EMdgbén.

Al-%g 53913693 mmo 3Mmabmbamgdal dmegmgdo gomome asdmoygbgds 3s(3096@ms Bs3oqdals
dommgabogal, gobLsgymMgdom asosMmgdgmn ©obdsmgdal ©g3sM@edq6@qddo. 33mgzqda ohggb-
90L, M3 3obgsbymn LBsgmadal smamGomdgdl dgmdmoasc damsamn LobybBom 0babsbbsmdgdysg-
mmb gomaEgdgmo sbdsmgdol dndsmmznsbmds, Labmmamboolb s 3nfMmzs s d3Mb3ndsmndsa300lL
bagommgds, o bgmb gbymdl 3gMmbmbamal amagnzgdal m3@ndodszosl s mmEbolb Mmal dgd-
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306985L (Reddy et al., 2019; Pianykh et al., 2020). 3sgomoms, 533-bs s 309M00569dmm Ladggmda
Ro@oMgdmmds 33mg39838s ohz96s, Bm3 Al-0b 308mygbgdsd gomanmgdgm asbymenmgdgdda mmmabal
6 10-20%-000 39033068 5 goo913%mdgbs dmababyEgdals bygzq@mds.

®obs(330L 8969%3968 30 Al 8603369(mm306 Ml bl sbggg baMxmgngd@osbmdals 3g-
3obgdsdo s BNbsbLYMN g 9ad30lb 3Bm(39Lbdn. oo dmEmMdal s©dobabEMsommo ©s 3em0bo -
0 3mba(393980L 865mabal abom, smamGomdgdo 0wgbGoxo(30Mgdgb bgwdgd 3mb3o@omads30gdl,
365993998056 3mBLabMM9dadLs s MgbmMmLadal sMdMa30MbamnM aodmygbgdsl, Moz asbbsznmmgdom
360d3690mm35605 ©3x30656Lgd0L nbgmn FmEgmgdol 30HMgddn, Mmammogss dgrgagddy ogmdbgdy-
mo assboos (Bates et al., 2020). The Organisation for Economic Co-operation and Development
(OECD)-b 39309800, Al-0b 358myqbgdsls Bgdmons gobos(330b batggdal 393506985 5-10%-ab gom-
amaddo bamobbob gomamgbadol gocgdg, ode b g89d@&0 860d369mmabaw M0l sdmngdmmo
LobE I 0BG gams30odg (OECD, 2023).

356Ms 330bs, Al 54@&0mMo g5dmaygbgds g.6. ,L3sME-MganbBMgdolb® gob300meMgdsdn, HMImadacs
5900056930 gemgd@&Embmem badga30bm RsbsbgmMgdl, bosbdrmazggm dmbs(3939dbs @s bLabmgsmmgdmaga
®O6IONgemmdals 060 3o@MEgdL. sbgma Lab@gdgda Ladmemagdsl odmggs Mgon® ©M™Io Jgizsbrogl
dmabobymadal dmzmmmds, batnbbo s agmamogonmn bgmdnbsbgomdmds, Moz 360d36gmmgabas
Mmam@ s 396g%9699mn, abg 3mmodniob egqadzalb mbgdy. gb@mbgomal asdm(zomgds (3boymabL,
63 Al-Bg 0ogdbgdmmon dmbs(393ms nb@gaMa(30s 33(30698L 580babGMs(30mm GgoMmb s dMwol
LobEgBob asdgzomgammadsly (European Commission, 2023).

0913(39, 0GP MEol 3MoGogmmo sbamoba shzgbgdL, HmI Al-abs 39bgxgGmmo gsdmygbgds
05353306 95mmns 360d369mmzsb 303mb39398mab. gfm-gMon dmageto 3Mmomadss smammomdsmo
d03gfdmgds, MmEgbsi obEmGam dmbs3939dda s@Mbgdymoa MMbsbbmmmdgda 53@mBoGMMan go-
o0l dgbgxgMm aswsabyzg@omgdgddo, Moz dgbadmms aosmmdsgmlb Mgaombyemoa o6 Lmznsenmmo
0bdomsblbgdo HabmALgdolb asbsbamadsdn (Obermeyer et al., 2019). 535b09b, assbyz9@0mgdgdals
SmamMncmdndszns shgbl 3obmbnbdagdmmdal bsgombl: gob ool 3sbybobdggdgmoa smobbmma dMma-
BmDal b MgbyMmbLgdal sMogxngd@nsbo gsbsboemgdal dgdmbggzsda - Lob@gds, dgbgxrgfo o9y dmemn-
&030b d933dsggdgema?

JdgLodsdobo, 333900 Mdbb3wyd0sk, HmMA bgmmzbamn nb@gmgd@olb 3gbgrgfmmn 3m@gbz0sma
LEmmo Mgomodrgds Fbmemme 35306, HmEgLbss ngn 0bGgaMMgdamos 5sd0sbol gosbygg@omg-
3obmob, 33o0m Ggammoianm RsRmMgdmsb ©s gongn® bywsdbgozgmmdsboseb (WHO, 2021). Al
Mbs 3obnbomadmegl Mmammy dbsmmadgmol nbbEGMIgbGn s oM dgbgxgMmo aswsbyzg@nmg-
3900l s s3@mbmdonmn dgd(33mgmo, 356bs3mmgdao 0d bob®gdgddo, Lawsz MgbyMbgdal bod-
(3069 s bmgosmm@o dgdbmdgmmds domamos.

7. 90003960 3 LddsMmmnmgdMngn g33mb3q393n

do9ybgoego Moagm baMgagdmabs, bymmgbyma 0b@gmad@nl ©sbgfags Kxobos(330d0 baMdmImal
360d3690mm356 gomo3m®, badsGommgdmog s bmznsrm® asd8mbzqzgdl.

3oz Mogdo, ©aslb 35(3096@0L 0bgm@mds3nnl 3MbxoEgbznsmmmmdabs ©s YLogmombmgdal
Logoobo, 306 BeMdL s 306 53MbBMMEgdL 3mbsa(39393L, MmMImgdos aodmaygbgds Semammnmdgdols
dqbogdbgemaw?

bgemmabn@o 0b@gmgd@ob Botmm webgMazed xobmszedn 360336gmmabom gobsfms Mga-
309960 Rohmgdol Gmen. 936m3533060b 3mbGgJbE3dn gsbbsgnmmgdmmon 360dzbgmmds gboggds
9363533060l bgemmzba@o 06@gmgd@ob od@Lb (EU Al Act), Gm3gmo(s badgon(znbm Al bobdgdqdl as-
Bobomagh Bmam(s ,dsmamo Mabgob* &gdbmmmangdl s 3mombmal 83536 Immbmgbgdl dmbszgdms
batnbbdy, smamEmn;mdgdal go3¢30M35emmdady, 3em0bo3nE 3oemoEa(300Ls S S@30s6NEM bgosdbgw-
39emd3bg. 5bodbyymo Rs@hm o3Lgdl dmba(3gdms ©a330L Bmasm Mgammassosl (The General Data
Protection Regulation — GDPR), &m8gmo(3 356bobmgmagh 353096@0b 0bgmds300b 0s3mdsgqdal,
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boonbs s Bodmol s3nbobEMazos (U.S. Food and Drug Administration — FDA-U 6g3m8g60s(309d0
baBL 1bgsdL d3Mmamadymao bEOYL3gmymeal Mmamy badgon30bm dmbymdormmdal Mgammoamagdsl,
3500 ImMob semamGomdgdol dmdogzn gobsbemagdals 3nmmdgddn. sebadbymoa Mgamms3ngdo doymncmgdl,
3 bgmmgbymo ab@gmagd@olb gB9d@&nsbo s gLbagmmbm gsdmygbgds xobos(3zsdn dgmdmagdgmos
33050m LadsMmmgdMogn Romhmgdol aogdy (Youssef et al., 2023).

dgmg Lagombos smamMomdmmo dogzgMdmgds, by Gabgo 0dobs, MHmI dmwgmgdo, MmAmgdacs
&M90bobal ao@0sb sMsbEMmn 96 sMogMmgzeMmaeb 3mbs(3989ddyg, 3o8msegmabgb s@malbbmm o6 «b-
533Mmnm 35005by39@0emgdgdl.
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ohggbs, ®MI 3oMEomemmann® s EqM3s@mmman® Al Immgmadl sdsmo ©osgbmbozmmo badabdg
33 gmbognco ¢3(3065bmdgdal bomdmdoagbemgdda, vy Labyobo dmbsazgdoms dobgda doMomawsw
9OMa35MmM356 3m3mmaz00lb g3ydbgds. sbgm dg3mbzgzedo, smam@mnmadds dgbademms LobgdnMac
dgogabmb goM33gmo xanBgdo bogmado Mobznsbsw, Moz 0b393L noabmbiEnzol ©og30sbgdsl ws
M03bobBMEOMBSL BmBLabYMdol bgmBnbobgomdmdadn. smbadbmmo dsgsmomagdn (3baYMayL, Hm3
Smam@omdmemon do3gMdmagds bomdmamagbl s6s dbmmme 89460306, sMsdgo bmzosm® s gmogne
36mMdgdol, MmMImol JoMmzgsy bogommadlb Mgammsz0sbs s 30830569 bgsedbgwzgmmdsb.

sbg3g 3603369mm3zo60s 3sbMbnbdggdmmdal bsgombo: g0b sl 3sbbolbdggdgmo dg3emBdals dgdob-
393530: gJ0do, 3Mmamadymo bHnbzgmmymezs o9y senammncdal dg3436gmn? s30@mad bagotms abgon Mga-
o300 hamhmgdol dg4dbs, Bm3mgdo(z doemabbl @ssdysfgdl n0bmagssnsbs @s 9o g bm™dgdl dmmab.

3obbobdggdmmdol Lognmbal gs@sbsogfgmosm, ™msobsdgmmgg Mgammaaymo doamdgdo by
QRO Jg@oe 9dbMmds ,a59Mm05bgdma 3sbmbnbdagdmmdal® dmmgmb, Mmdmal dabgogaoms 3sbyb-
0bdg gdemmds boboemgds &ggbmemmanals d93436gmb, Ksbws(330L ©bgLgdMmgdsls s Jemmabo gy dmdb-
3061989l dmEnb. sbgor dmpgmadn bgemmgbamo ab@gmad@n asboboemgds Mmam3 gowsbyzg@nmgdol
dbstsddgMo 0bbEMMIgoEn s 3G 53@mMbm3anmo gosbyzg@nmgdolb dodmgdo Lmdagddn, Mol dgmgas-
5(3 badmmmm 3mabo 3o 3obbobdggdmmds MRgds 9doddy. s35Lmsb, Mgammas3ngdo Imambmgl sengm-
600039000 310, 3embo 3 gomoEs(300L s gobyzgBnmgdgdal 356356 gdsMdL, Ma(y 8330698l
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JqLodsdobo gosddowgdal gomgdy. 5J089d3s, Jgmgdds s KebEs(330L 39bgxgMgdds Mbos dgodnbmb
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33Ebormmdol 9@e3dy gfmzggds, Al J36ab dgbadmgdmmdsl go@segnmgb 3Mmad@omm ©s 3Mmabmbatmg-
da LobBgdady, HMIgmoz ME0gbENMgdmmos Mnbgdal sMgmm 00gb@0B03s30sLs s 36g396(300Dg.
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30 5035098980l doMmn3z0bmzgal, Lowsz Al-by egmdbgdmmo 8mmgmadn s30bgdgb nbongomsry
0L3b s MBOHN639myme3gb JoBEMIMng0 3693963000 0689M396(30980b oagadssl (Johnson et al.,
2021). 3393980 Bogmnmgdl, GmB sbgmo Bnamds oM Fbmmme >M8xmMdgbgdl K68Mmgmmdal dg-
©93900, 56089 53300930 %obws(330L boMxgdb aMdgmaonsh 396AL3g@ngsdn (Coiera, 2018).
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3ol 0b@gamsznada. Al-ab 39d39mdoo dgbadmagdgmos 3emabogm&o, sdobob@Msommo s Lodmgs-
©MydM030 ®obIMmgmmdal Imbs(393780L gMm0sb g3mbob®gdsadn gogMmnsbgds, Mo 43bab 9.6, ,3msb-
o bobGgdsb®, mmIgmas MgemaEm ©MH™Io 8330Mgds KI6IMMgrmMdal 3Gim(39LgdL, 3GMmMabmdamgdl
©5&30M03908L s 50033@nMgdL MgbmMLgdol aobsbamagdsls. sbgm dmwgmb bdoMow ssfgdgb ,Log bom
LobGgdab®, basi LybbmEMgda, SbsmoB 03NN SmamMomdgdo s gsmsbyzg@nmgdol Ibstsgqmals
39956013930 gMmmmdmoagow 1b&Mbigmymal bobgdab Mbyz98) s 8mdbam dsmogsl (Topol, 2019).

53539 MU, oG gMe@mms bbb bzsdl, HmA & qbmemmanm®o 3Mmamgbo 53@&mM3sG M oM ndmggs
LELEYING aodxrMEGLYSSL. Al-bg og3ndbgdmmn ImBogmals Kobs(335 Imnmbmzgl MMas6n DM gom-
07367930, dmbs(398ms bamabbal gomdxmdgbgdsl s s@adnsbymn Mgbmmbgdal sbama 3m339@9bz0gdom
sdm®zob. aobbsgmmtgdno 3603369mmzs60s, HmMAI 3MMabmbofgdae ©s 33@&™M3aGndgdam Lob®gdgddn
dqbomRmbogl 50530560 Bmemn MHmamM(y 900390 Bbagmmo ©s badmmmm gowsbyzg@omgdolb dodmado
(WHO, 2023). Babssmdoga 393mbzg3080, s6bgdmadlb Gabgn, Gm8 & 946mmmann®ds ©q@gmdnbobd3s dgs-
LrbB™L 3530968 Dy MMNgbGMdMEmn dnamBds s 3o5cMm3szmb MMIBSLEMMMEgdo.

5360350, bgmmzgbamo abBgmagd@o §8bal xsobwa330L LobEgdal asbgomamgdal LEMsGgaomm dgbs-
dmgdemmdsl, Gm3mob bafMdsdgds @admzngdamns ots dbmmmm smam®nmdgdolb Lobmbdgdg, sMedgwo
3s00 gmbogfen 0bBgama(30ady 3,0 3@, 0bbGOG M3 s googn® RsmBmgdda. Al-ob gsdmygbgdno
®obs(335 dg0dmgds 3sfangddbsl Mamm 3Mmabmbomgdsw, damom s Ladstmmnsb Lol gdsw, md(ss
9L BM3BLEM@Bs(308 LagoFmgdlb MsbIndgzMm dmmn@ngsl, Mgamma30sbs s bybdmasmgdmog bomds.

10. 3L 3369

bgrmzbm@n 0b6@Ggmad@0 bamdmamagbl dgmn(3060l gHm-gMom yzgmodg gommsd@gb nbmgs(snsl, m-
dgemo(3 99610056930 Imba(39993L, 3g(360gMgdabs s 3¢3s60D3L s J3bnb badgn(3nbm dmBLabmMgdals gob-
3000060930 sbam 3oMonadsl. m1d(39, &gdommmanymn 3Mmamabol dsMamgmmMaw, a3sbbs3momgdmmo
3600d369mmds gbndgds ®obos(330L Lol dado 5@sdnsbby MMNgb@nMgdmmo dnamdol 3gbsmhnbgdsl, boc-
33 B9dbmmmans asboboemgds s MmamE3 030080Dsb0, sMsdg Mmam®(y nbbE Mo KbIMmgmm-
30l o(3300, 0065LBMEMMBAL Y BENB3gmymMBaLs ©s 5Fsbal nMmbgdal do@ng0b(3g30bscmz0L. 83 3MbGg-
Jb&do, bgmmzbyEn 0bGgmgd@nb asbgomemgdals 3m3gbdn Kobos330Lb Lol gdsed Mbos Asdmaysemadmls
LobEYINFO bywgs, HmIgmni gBYdbgds MgamMms30960L 33ddg0Mzammdabs s 330x30m gongnma Rt~
Rmgdol gobbabegmsl, gebsomadobs s 3Mmagbomemo gsbzomamgdol msbsdgommag LgebosMBqdal ©sb-
963350, sbg3zg LogM@STMENLm 06533MMMBAL godmngMgdsl (3mEbabs s godmzmoemgdal gi3gd@0sba
35D056g50b 30bbnom. dbmemmm sbgmo 06@gaMMgdnmo s 3MdsbobEm® maMadmmgdgddy ogmdbgdamon
d0gm3dol 306mMdgdn 0gbgds dgbadmgdgmo, MM bgmmmgbm™ads nbBgmagd@ds o hosbs(zgmmlb s@sdnsbn
39000306580, 5837 gosdmngMmb dnbo Gmemo s 393sbmMmmds Robos(330b Lob@qdsdo.

03gbs®, bgmmzgbyMo 0bGgmagd@nlb batds@admmo 0bGgafa30s Kobos(339d0 edm3nEadMmos
oM IbmemE §gdbmmmany 3Mmamgbdy, sMsdge 9539d&0sb Mganmsion® RsmBmgdbs s 3obyb-
abdggdemmdal dzox0m gobsbormgdady.
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Abstract

This article examines the prospects and challenges of using artificial intelligence (Al) in military conflicts.
It focuses on autonomous combat platforms, command-and-control and decision-support systems, cyberse-
curity, intelligence analysis, and the emerging concept of the digital army. Drawing on comparative analysis
of academic, legal, and analytical sources, the article reviews examples from the United States, China, Rus-
sia, Israel, and other states. Particular attention is given to the ethical and legal implications of autonomous
weapons, including human control, accountability, target selection, and compliance with international hu-
manitarian law. The article argues that the rapid militarization of Al requires clearer definitions, transparent
regulatory standards, and international coordination to reduce escalation risks and ensure the responsible
development of military Al technologies.

Keywords: artificial intelligence; military conflict; autonomous weapons; cybersecurity; digital technologies.
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3.4. abMmsgemn

Sbaemn@n3mmo 0bLEBEMMIgbGadol go3myqbads: Mmamt(y 93dmdgb, abmsegmolb Lodbgommagdds go-
dmoygbglb LobEBgdgdo, AM3mgdaig LEMoGs@ 5565mNbgdEbgb sSmosMdbmdom 3m@gbzom badndbgl
(96900 ©M39896@)0M93mm 98mbggzd0 3mbnmgd@ol MmL ssbrmgdom 37 000 0gb@nga30Mmgde-
™m0 3mBgb30mG0 Lddobby 0ym 8mbb36036‘@@0), 653 bOBL b3l M3gMeGnMmn g gadznbal 538 ma-
5@0dgdymo sbomn@nzabes s 3mba(393ms ©ad¢doggdals 3oLdEedgdb.

3.5. gogMmonsbgdyemn bsdgem

0bggbBozngdo s LEMOGga0s: bafggdol dodmbomgal goMamagddn, asgMmosbgdmmads bsdggmd
a33ma(3bos Md3ms(330L Bgdbmemmangddn (85» 3mEab bgmmzby® ab@gmgd@Ls s QF}MBUBBO) nb-
39L& (309600 gobMEOL g933gd0. Labdrgsm ©s babdgmgomm domgdobmgal nbngoEsmMn dmogMb-
0Da(300L 3MMaM3dgdobs s 3MBEMSJ@gd0l 3539@7d0b BoMamgddo Medwgbndy Bemal gob3dszmmdadn
sbmdom doemnmbosb dommnsMmm 536G sdwg 0sbbs ngm asdmymeznemo.

LESBOLENIYMN dmbs(398930L Bysmadom as8mygbgdmmoas CBO-ab sbastndgdo, CSET-0b 33-
93960 hobgmol mozs(330L 3MbEMOJ@9ddy, Mrbgom-43Msnbals 3mMbymod@do MmMbgdal asdmy-
96930L 5bsemnda (TEAL Group, CSIS, Reuters), sbgzg The Guardian-ob, AP-ab, RUSI-abs s Lbgs
Byotmgdol sbgsmndgdn 3mbymod@gdda sbaemo@ogznmn bob®gdgdol asd3mygbgdady.
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4394569 Bemada 0bn358mMo/ (30060 Bysem
5dgMogols 2024 <1% 00305(330L ©g356785896@0bL doxg@o bg- CBO, 2024
dggMogdmma mmgbyMn 068 gmad@&nb 3Mmgd@gdabogzals
3808900 (599)

Rabgon 2023-2024 | 2,857 bgmmzbao 0b@qmgd@ ol oegws330L 3mb- CSET, 2024
GO0

crmbgon 2022-2024 | 3mb@Emmm0mgdsmn ©Mmbgdal/bad@mdmemm 3sbaemgdal | TEAL, CSIS sbswmo-
00096089 smsbo 453390 B039M0 5bgofndgdo

1360065 2024-2025 |Bgemobomdn sbmdoom somsbo — domombo mdaenm@m 005 0bnbEMonma
LoxMqbo 8356580l Batrdmgdes obgondqdo

obEsgemn 2022-2024 |bgemmzgbymo 0b@gmgd@ob Lob@gdgdal 09t ngb&o- | The Guardian, AP, RUSI
R0(306093mmo ~37,000 3m 9630960 Lodobby

209Mm03bgdmma  [2023-2025 | sbmdoo omombowsb dnmostsdog BbEG0 bg- UK Ministry of Defence

bodggmm mgbmMo 0b@gmgd@obs s mgomdyMabaggdal Reports
360535mbm0sbo 3MmMamodgddn

GbMocro 1. 30b6gemod§am bognsz098do byemmzbamo 06Bgcmgd@ob godmygbydal domomown
bBs&0bB0go J3946930b dobyozgoo.

4. 9003960 ©5 LydsnmgdMngn 35dmb3g39d0

Al-0b Lodbgmm asdmygbgdol gfm-gfmn Jomogomn LadsMmmgdMogo ©d gongnMn asd8mbzggss
L3 BBYadAL LbmFs® 0IbENR0(30MYds s dgdMdmemgdabs s 3dz0mMd0sbo dmbsbemgmdals gsdoxkgbs.
sda 3060 Lob®gdgdol go3mygbgdsdryg suy30mmgdgmos dggsbogl, Medwgbsw dgadmads 3mbiMgdmads
0565085 D0sbo 3nsygbmlb 33300M056 3mbabEmgmdals s Mmam™ Mbos gsbababemagmml 3sbybolidgg-
dmmds aomsby39@0mgdal 8nmgdal 3Gm3gbda (ICRC 2019). s80@m8 aobbsgmomgdam 360d365mmdsl
0dgblb Al-ab badbgmm gsdmygbgdol Babgdo s LEBEsMEgdn. doma Redmysmndgds Mormmos, MoEasb
LobGgdgdol 83@mMbmdnnls baGnbbn, 3s3mygbgdol gofgdm, dmbs(3gdms bamabbo s M3gMmaGmal Ao~
o9gemmds gMm3sbgmobasb 360d36gmmabaw asbbbzsgwgds.

96m3699ma 396mbdgdemmdol mMbydy goblsznmmgdom s emmns mg@smndo s3@mbmdonmn
056500l 303myqbgdals Ly zombo, oo ImEob gsbbbgszgds dg@gznm s Mmezs3300 Ladbgomm Al-b
dm&ol (ICRC 2019). Ladbgmm Al-0b LadsmmagdMngo Mgammamgdol doMggmn BobsdoMmds gemnsbo
9530603060 3356158)0b 3943bss. bbgsosbbgs J39960lL mMIEMNbmmn s badsMommgdfogn gobdsm@)g-
3900 gfm35b6gmabash gobbbgegwgds, Moz sMormmadl LogHmsdmmabm Embgbg bagfmm dmmbmgbgdals
Rodmysmndgdsb.

©9B0b0(300b5L 360d369mmzs60s 3o6ababEgMML, Mo batabbom dgundmos bob@gdab gofmgdmb sxmdds,
3mba(393980L sbaemodo, gosbyz9@0mgdol Bomgds s (339 s gomamgdadyg Mgegntagds. s38mbmadnol
©mMbggdn dgodmgds 3mn(3930gL 530560l 30MEsd0t 3MbGHMEL, babommmdmog wgmaggofgdmem o3mb-
93093, 0abEeb3096 JoBbMdFM03 Bnmmgdgdl s LEmmsw 538 mMbm3nn dmJdgwqdsl (Weiner 2005).

533 538mbmBon® nsMomms Lob@gdsb (Autonomous Weapon System — AWS) gsbbodmgmagh
mam@ s bobGgdsl, Hmgmbss aosg@&nmMgdol 393wga dgmdmoas LadnDbggdol M 30qdesw M-
Fggd o hoMmzgs s@adnsbn m3gme@mmol dgdamadn hafggol aocgdyg. gb asbdsm@gds dmazegl obgo
LOLEJIgoba(3, Loz 93056l Fgmdmns bgwsdbgLazgmmmds s BMbd(30980L dqghgMmgds, 33 v9(396-
&0 LM 538MbM3nsdy 3gomwgds (U.S. Department of Defense 2012).

d99mmgdnem 3@0@ 9330 Ladbgomm Al-ab 538mbmBool MBggdo dmn(3o3L 530560l 3MBEGMMEL,
©9mgancgdmm Bbd(3090L, 93@™Mbm3onEn 3mbEMmeal dgbadmademmdsl s s©sdnsbal Rsmgzabasb
53mM 300909 3m489000sL. dmmm mbyg gsbbs 3MmMgdoc 3Mmdmgdnmos, Maash ab gummabbdmdl
LobG 3ol 8mJdggdal Bnbalbat goblbsbrmafmmao Ladsmmmadtngo s badbgomm mmanzob Gomamgd-
do (Galdorisi n.d.).
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0o 36M0&sbgmnl doam3ds 9Mmdsbgmabasb gobsbbgaggdl s3@mdod M s 33&™MbMBnyM nsfswmb.
03@™3s@ Mo LobEgds 3mddggdlb Bobsbbam gsblbabmammmo Bgbgdol dobgwznm s LybbmMgdowsb
domgdmmo dmbya(399960L Logndzgmbdg HBONE3gmYmMuL 3Mmabmbamgds dgogal. 93@&mbmdnyma
LobBgds 3o o0d3edl gomgdmb, shgzl dmJdgogdol dgbademm 356056@qdL s Fobbol Fobambgzew
009dL gomsabyzg@nmgdgdl ssdnsbol Mdmsmm 3mbGHmmmal gofmgdg; dobo LagMom J3gzs dgadmgds
36mabmboMgdan 0gmb, omd(3e (39t 3g9mo dmddggdgdo — M.

9360m3533060b LogMHom dnamds 2018 Bgmb Rs8mysmndos s mg@smumo AWS-ab badbgomm
353my96g80L 30dsMo LogMmbomagl gsdmbs@egws. doybgosegsm ndabs, MM Mgdmeez0s LafMgimdgb-
5300 babosmalb nym, dgdwamadn 0ba(3058 03980 Jobbo nbsbsgwms Bzt Labgmdbogmgddo Ladstmemg-
36030 bLGGMLabS s Mgammomgdal boznmbgdolb sbmbEgdslb (European Parliament 2018; Europe-
an Parliament SEDE 2019).

Bog@mobogddn AWS asbobomgds Gmam@i nstomo, Mm3gmog 90080060l Rstgzal gso6gdy
5Mhg3L s 5650aMgdL Babsbbam 3obLsdrgMmo 30 gM0dgdnm dgbadsdal badobbggdl. 53 dogm-
35do badgabdmmons, MHm3 LabEgdab asbmeggdal dgdwga 3530560L RsMgzolb dgbadmademmds dgndmgds
sbgdomsw dgndemomb (CCW/GGE 2017).

LogyFMobggomnl doamdom, LBmsm v3&mbmdanma bob@gdgdo ammobbdmdl vsdnsbol 3mb@mMm-
ol 353mEn(36350, oo ImEalb Lo 3mMIsbom 3¢bdE0wsb dmddgwgdgdal godmbbmmgdal dgndmgdemm-
dsb. dbgo oG Pm@mdsl Jgmdmos gomssanmgds, asfmgdmbmob sad@s0s s Ladobbolb dgmhggs
500580560l Romggal aocgdg (UNIDIR 2017).

396M35600L 3mbaz0s mgdomaco AWS-ab 8ndsto mamm 393Dmmmsgzos. 3mbGMmmmomadswn
MmMbgdn dgodmgds ©obedgzgd nomamaw Rsomgamml, bmmm LEnmaw s3@mbmdoncn Lob@gdgdol asd-
mMygbgds 3zmesg MoMymaomae Gobrgds. 83 Joamdsl 393d0cmmgds 2018 Brmol 3mmo@on&o gobsbs-
©98900 5 39M33600L Megws(330L ©MINB96EFd3n Ladbgom™m MMdmEBozalb dgdbemnwnmn Bamdmhgbs
(Maas 2018; Assembly Services 2017; Federal Ministry of Defence n.d.).

396356 b 3mbosdn mg@omamo AWS-ab 4563568 9ds amabbdmdl natsemab bob@gdgdl, Hma-
mgd0(3 3056939 0mgdol domgdabsl omnsbom 3o3mEn3B3L 5s305byM Go @M. s3s30MmMMma,
badbgEMm™ ogan@smadaznobs s Al-0b g88mygbgds obadzgdam gobobomgds, o ngo LagHomsdmeabm
badsmmomb dgqbadsdqds (Germany 2020).

Bo@mb 30635 Egds yMommgdsl s3sbzomgdl Lol gdadyg, Mmdgmo(y dgyzebormo 3mbs(3gdgdals bs-
Bd39emdg Bobsbbot gobbabdma@mm Babadb odyzgds, 35aM33 (3mEbL, (339 gdsn 30Mmdgdobs ©
Lo@mooyMa (36mdogMgdol gomgzsamobbnbgdom dgudmas m3@ndsenm®a, oydze 3mBgbznmMa oo~
36mgbmbaMgdown 3mddgwgdgdal dgmBgzs (NATO 2020).

Robgds 996930L 3MbBggb(305Dg mgG o mEo 33&mMbmdayma LobEgdgdal byymo dofMomswn dobs-
Losmgdgemo godmygm:

1. mg@ommds — bszdsmobo 306000369mds s mg@smn®o 959480l 30ygbgdolb dgbadmgdmmds;

2. 538mbm3ns — 5@s80560b Rafggzobs s 3MBBHMEOL sGMeMbadmds @agsmgdol dgbHmmgdals
36m(39Ld0;

3. 93mb@Mmmmmds — a533980b dgdga IMbymdommdals ndymgdom gomadzal dgumdmgdmmds;
4. a56mMhgzmmds — ©a35madal dgbEmmads bLadndBal, 30MMbgdobs s L(3gbsMal Bnybawsgs;

5. g3mm9308 = 3mbBymdoenmdal 0bstin, go6(93mbmsb MMmmogMmmdgogdol g bom s3@mbmdnnmsw
abBogemmb (China 2018).

ob@sgemal 3mbozn0l Mebsbdow, yzgmes babal naMomb, s dmEal Ladbgomm Al-b, Emgbss ssdn-
56930 094969396 s 8mIsgamBa(s nbobo gobbodmagMaggb 93@&mbmdnnl byadrmagmgdl (Yaron 2016).

33@™Mbm3oEn 0sMsmal gMm3obmermmaoslbmsb w@s3s3d0Mgdyma abgnbos sg@maemados gsogmmb
33b605Msmgdal 33mgz0L 0bLEGOEGMEGLbmzabs3. Ggdbogntn mgombsdMaboom, Lol gds, GmIgmars asb-
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m53960L d98mgas(3 9gMdgmgdl LEsgmolb s IMwdngsm n(33tmgds, s oMol ab Lob@gds, Mmdgmo s
®3300030M39ma© 353mbdws. gb shgbl 306mbngcgdal dgaisbgdal 30mbzqdl, 3o dmEal ggbgzal 3mb-

396(30930L | 335898000 M@ m 3meol 36-g gbmab 3mb@)gdbEdo (UNIDIR 2017).

Lbgoabbgs J39y06s ¢339 0ygbgdl bobgzMa o3@&mMbm3nyEm 0oMomb, md(39, IFBbo(30YM d3oMs-
&0 360d3b9mmmzbaom 3o6Lb3geggds. gb 3oz gMmbgm domomgdl bagHomm @ gmdobmmmaoanbs s Mga-
amotgdob Lagommagdady (Russian Federation 2020).

bgmmzbn@o ab@gmgd@ob bmgswo o635 gds dmazegl Ggdbmmmann® aswsbyzgdoms g-
0mdmomdsl, Mm3geo @s30560lL 39393690000 GMbd30980L 30d5d35L @s Bocmsb dgmamgdacn dg-
00939006 domgdsl bOHNY639mymgL. Ladbgemm 3mb@gdbEdn gb asbdsmEgds bdoMow 3o3d0Mwgds
338m3s@nDgdnm dotmngzal LobBg893L (ACS), GBmBgmms 8nbsbas bdbgMm MG gdgdals Bnge bLo-
ddmmm 53m(306980L gR39J@00bs@ Fgbermmgds s m3gMazommo dobbgdalb Bnmbaggzs (Tyutyunnikov
2018). qx3060(30930L, 538MbMInmn nstamal Jobsbnsmgdmadabs s Ggammamgdals bszombgdo Ro-
nmE asbobomagds badsmmnmgdfng s MbagHNbmadal 33mag398das.

badbgemm Al-ab 3Ged@0gnmo 3mbd09800086 dgodmagds gsdmoygmb gowmsbyzg@omgdol dbstosdg-
960 Lob® 93900, (08O Y3l 360b(303dy oxdbgdmmo Lbsgmgds s KoMgdobs s naMacnl
dommgs. v8s30Mmmmom, ACS-ab gob30maMgdabs s ©bgMagzsedy 3obumbabdagdmmds xMbos asbobsb-
036mb 363G mmoa bymBdmgsbgma 306930bs s 0BLENENE930L mbyby (Russian Ministry of De-
fence n.d.; Kommersant 2021).

9GO NE 538MbMINE 05MMMSL (05353306 7dmmn gRNbo30NM s 3G @0 Mma gobbbgsgzg-
39%0 9fmzbmmn LBMGganol Rsdmysmndgdabmazal 360d3b6gmmaeb Laggmdzgeml 48b6ab. Mgameomgdo-
bamgol bszgabdms Al-al s38mbmdonls batnbbo, LobEgdnlb gosd@onMagdals 30Mmdgdo s 3sbybalbdgg-
3eomdob gobsboemagds 8mbs(393980L d9y3960b, ©839ds3980b, 0b@gM3Mg@s300Ls s bLadmemmm dgwganl
3969606980L 9&039ddg. Lodbgemm Al-ab dgdbemmogs Mbs 0gmb @edsmabbgdnmo, Moms o6 dgoy-
96bmb dobo PLogMobm Ladmgsmsadm a53mygbgds.

3. 3036 man >63dns: 3mdsgemab §gdbmemmangdn

»5b5390Mmgg  0b@gMby®@&gdbmmmangdds (30x3Mma  GMebbgmMmdssos gsbsomgdal, ggmbm-
d03ob, 3m3bn3s300bs s Lbgs LygMmMgdmsb gMmo megms330L byd@mEdos eshdsms. dgosmacmgdy-
mo domgdo Lyyem B dg@o 04gbgdgb Jugmmn® 0bxymslig M@ m®sl, dmbsa3gdms dmo@RmMmdgdbs
5 33006 3mbymdommdgdl. (3086mm &qdbmmmmangddy asmabamol sd@mommds doMomapsm mMa
BJEMM0m g5babadmgmgds: dgosmomgdmoa domgdol smgnmgs LadGdmemm asdmygbgdol 39Mb3gd-
Gommo domam@gdbmmmaonn dmogmadoom s Jbgmdg M bBoMgdamo mdal 3mb(3gx300b gobb-
M (309madsdo G gdbmemmaon® dmbobssmdogaggdmsb 3mbin@gbns. gb 3mbgy0s ammobbdmdl
MmMBgd0b, 3o LobybBob neMamnl, (MmO s domamo gsd@emMbsmnsbmdals bszmdnbozssom
3Mbgdabs s gemgd@mmbymo m3nb LobBgdgdol JMmmmEaboMmgdym godmygbgdsl.

abamo Bqdbmmmangdol 356300056 935Lmsb gMma LEMegsm ndM®gds LadbgMm 330560 IMbym-
d0mmdgbal dgbadmgdmmdgdas. 0T dmbymdaemmdgda Ladbgomm bsddgdn aodmnygbgds, Mmames dmb-
0655089300 58mAgbobs s asbsanMadals Mormmn sdm356930bmgzal, by (3om3gmmo KoMobLIs30L
B0bogME0 3amdstgmdals dmbo@mmnbaobogal.

Boggdal 06@gmMbg@ab (10T) Ledbgm as8mygbgds dgadmgds Imo(339L RegdAL mmaabBnyme db-
SroggMsb, bLad@dmenm 3mgdggdgdal sSanmdg sMLYdYm o300l FmbaGmMNbal bbgasbbgs mbals
badbgmm Imbadbabymggdobogals (‘gcgﬁ)mbo bamEemdal 06533MmMmgdn, Jggsbsymaznl dgosnmagde,
(350039490 xoﬁmbdoeaibn), badgo(30bm JbsM@aggmals (&ﬂ)dmwob 39edg o br@3amE bn@)'@ogoabao),
3060 Mgormmdob GMgbobagdobs s 3sbsmegdals 3Hmamadgdl Ladbgomm dmbadbabymggdabogal.

J399mo BaMdmeagboemos Ms39b0dg & 9gbmemmanyn dndstormmagds:  s3gGogznma 10T &qdbm-
mans, 3Mazsmanbonma badsgmm dmogummdgdo s Android Tactical Assault Kit-ob 8mdoeaco

S3(M035(300.
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k=1

T ok &

ETS 4 T

baymomo 2. bsdbgomm 10T-0b godmygbgds Lodsgmm 3emo@aammdndbs s Tactical Assault Kit-ob
aomgdmdo.

5d3-0b 5680s gfom-gMmo mogmos 10T &g4bmmmangdol bLadbgomm asdmygbgdseda. batds@gdamma
&9bBgdo Ro@omms IMszomaMb30M Ladsgmm 3moBBm™mdgddy, Mmdmgdos badMdmem ,&330560°
dmbymdammdgbdosb s Lbgs semdMmznmmdowsb o Imbs3gdms bs3owgdl 0gdgb s gswab(3ndgh.

Tactical Assault Kit (ATAK) Android 3mdomafo 930 3s(300 Mo ommdo sgfMmzgdl dmbssg-
398L o 8501 M) 357 SbobAgL. LadMdmmm Bmbadn ngn 535G 0398l 3MBbogs305L ©B0DBEYdNL Ka ML,
3oemm@b, M3ommmBm baggMgbo s35M@0b M3gMe@mmbs s Lbgs 3mbsbomggdl dmmab.

28gMogmma Nett Warrior bobgg8s bds@Gxmbgdabs s 3msbdg@gdol dgbademgdmmdgdl baddmemm
306MHmd98d0 0g4gbgdl.Nett Warrior 9ol Jggsbogmazgdal bogsone (36mdngcgdslb s Ladgysmgdsl
5dma3l 3gmayMgdl 396 @0 S MM @ 3mMnBMbESMNMS© 35(335mMb 0bxrmMMmIs(300, Moy M3gMsgn-
M0 350M93mb 93900 dggobgdsl Mbymdl bgmb.

¢ ¥ _ 2008

Cem i

beymsoo 3. ATAK/Nett Warrior-ob dmdoma&o 06@9m90b0 bsdmdmem 3o6Gmdgddo.
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boGmszomto (36md096930.

GPS-ab g08mygbgds dgbadmgdgmb boolb gomabzs3gdal 3wgdsmgmdol G 3odg 8mbadzbsl, 8m-
bo(308930L Rogzbm@dg sdsamgdmm 93606bg Azgbgdsl s Ladgmanmm (39680 gobsbemgdmeman
1390005 s bbgs nbxm®mds(300lL dogmgdsb.

396@0amb3s 10T-0b oemo@smadszns gosdmng®s Jugmbg mEngbGoMgdama mdabs s IMsegsmom-
3960560 dMdmmol mgmEngdol gobgomsmgdom. gb dnamds omgamalbobgdlb Ladbgmm m3gMa30g0l
sbaen Imegmb, Hm3gemdoz dmbsbomggdo 9m0sb banbgmEdssom Jugmdo 56056 @s333d0Mgdeema.

ba@momon 3. Jbgemdg mengbBomgdaema o dMmsgsmomdnbosbn m3gmaz09d0b (308360 mo gomgdm.
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ben@oon 6. Jbge By mE096@0m98mmo bsdmdmenm dmdgwgd930b bsobgmmdsizom strgdodgddmees.

6. 3L 3360

bgmmzbyMo 0b@gmgd@nb godmygbgds (33ecmnlb mdabs s badbgMmm s3nMnbdntgdol GMown(zomm
3539056 s 360l 3ndMommo Logmmbggdal sbom Bm@mIgdb. Labgmdbogmgdds s bagMmsdmmobm
mE13560D(309035 1bs dqndndamb dgdobobdgdo, MHmMImagda(z badbgMmm ©s Mm@ n® bLyghmgdda
Al-al 353myqbgdsl ssMgammnmgdl, gongnem LB bsMEgdlb asbbabmgmagh s m3mMb@Mmenm asdmy-
96930L M0b393L dg3(3069db.

bg3moebndbymnmsb gsdmdnbafg, Ladbgomm Al-ab Mgammomgdobsmgol dgndmads Rsdmyse-
0309l d9dgan Mg3m3gbwszngda: 1. LagoMms badbgomm Jobbgdobmgol asdmygbgdmmn bgmmzbmma
0b6&9mgd@ob 33o50m 35635 qds, 33&mMbmBnol bamabbob, 3m@qbzommo bosbol sbd@odal, asdmy-
96980L 30B6gd0l, 3BmamMmsdymo Mbogmombmadabs s ghmzbamo 0b@gMgbgdobmgol dgbsdmm Gab 3g-
30l gomgamabbnbgdom; 2. 30bsbdgbmbamons g560LsbmzMmML 33&mMbman@o Al-ab go8mygbgdals @ab-
593960 brgatn s Ladbgomm bygmmadn dobo gosd@ongdals 30Mmdgdo; 3. Lagnfms xbaggMbarm®a
Bgbgdal dgdmdseggds, Mmdmagda 93@mMbm3nmma LobEgdgdal Ladbgmm gsdmygbgdobsl BomImImda-
™o Loo(30980L 9PMaz5MMzs6 068)gM3MgBd(305L YbEYMb3gmymeL; 4. 360d3bgmmzgabas sMLgdmma
LEObEMEJd0L g3Lbgds 08 3obybobdggdemmdal bggMmgdnom, Gmmgdacz bobGgdal dgdddbgeml, dmab-
3oMgbgmbes 5 503060LEMSGMAL ©s7306Mgds ImMbs(399980lL dgy396ab, ©sdMdsz980l, nbGgM3Mg@s(30-
abs s dgmganb ggbgfamgdols 3Gm39Ldn.
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Abstract

This article examines the impact of generative artificial intelligence tools on student papers in the con-
text of academic integrity and text quality improvement. The study aims to determine how students perceive
these technologies, how they use them at different stages of academic writing, and to what extent they un-
derstand the principles of ethical use, including issues related to plagiarism, authorship, and transparency of
Al-generated text.

The research was conducted using a quantitative methodology and involved undergraduate, graduate,
and doctoral students of Caucasus University. Data were collected through a standardized online question-
naire and analyzed using descriptive statistics. The findings show that the majority of students actively use Al
tools, primarily for idea generation, source searching, and improvement of text structure. At the same time,
although students theoretically recognize that presenting Al-generated text as their own constitutes plagia-
rism, a significant number lack practical knowledge of how to cite Al properly and use it ethically.

The findings partially confirm the hypothesis that, under conditions of ethical use, generative tools con-
tribute to structural accuracy, lexical diversity, and a more efficient writing process. However, the study
also highlights the need to preserve critical thinking and academic autonomy. The conclusion emphasizes
that banning artificial intelligence is not an effective strategy; instead, Al should be integrated into academic
writing courses through the development of Al literacy, clear ethical guidelines, and critical-analytical assign-
ments.

Keywords: Artificial intelligence; academic writing; student papers; academic integrity; Al literacy.

1. 39bs35emn
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Lgdoomn godmbgg3gdo(3, Ma(3, 30639 Moado, d300gdnnMo JgmombnboabogMgdol smm3zg30L docsemn
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603, 3dmazmn LabBsgmm MgbyMbgdns, dgmeg JbMog, boMdmawagbl 3mEgbz0m® LagMmbgl o3swgdn-
D60 JgmombobrobogMgdabscmgab.

Lagombol sg@&momammds gob3oMmdgdamoas Medwgbndy 36ndgbgmmasbo god@mmom. M3aMggmgl
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0gd0mM0 o35 gd9d0l dgbEmmgdol 3Gm(39Lda, o33 domo gsdmygbgdol gongmMo s dgome-
memanm®o sb3gd@gon Lomsbsme o6 sdzm gosdmgdmmo. 33mggzol 360d3bgmmds gonbdMmgds 0dal
35m35m0bBobgdnm, M3 s0bndbmmn Bgdbmmmangdo 0339 dd&0mEsEss 0bGgafnmgdmma Ladydom
356 99mdo s dm3sger 3MmMxgbombamagdlb dmgmbmggdsm o3 bgmbebymgdol obdsmgdom gmogmdo ©s
9893&M0 3mdsmdals Mboma. dgbedsdaba, 835009309M3s 6L gdgdds s9y(30mgdmsm bs dgo-
3domb 335530m LEMSGIa0s bgmmzbmMa 0b@gmgd@ob bgmbabymgdal babBsgmm 3Mm39Ldn gongymn
353mygbgdobs s 068 gams300lb 3obboom. 83 3mbEgJLET0 gsbbszmmgdamawe s memamas bE¥wgb-
&0l odm3ogdnmgdobs s gsdmamgdal dgbbagms. 33emg30L dgogagdol boggyydzgmdg dgdxmds-
300 M3m39b0s(30580 30335b00b MbaggMLoG G do s350g30mE0 BgMol LBEsgmgdolb gomdxmdgbgdsbmab
53533069600, Moms bymo dg3969mo B gdbmemmangdal gmogn® 30d8mygbgdsbs s 3gmombnbrabogmn
53500930960 399Gl BmMIoMgdsb.

33a30l 80bsbos bgmmgbymMa ab@gmgd@ob gqbgfsonmaoa bgmbsobymgdol gogmagbols dgbBagmes
LEMLIbGME 65dMMBgdDdy, Jo03MM0 g3dmygbgdobs s 8355300 BgJbE0b gomdxmdgbgdol 3mb@g-
Jb&30. 5xbdbyyemn 3oBbal Jobombgzewm 360dgbgmmzsebos LEIbEMS sdmMnwgdmmadal dggabgds:
1. oy Bmgm 500435896 0bobo bgmmaba®o ab@gmgd@ob agbgMszomm bgmbabymgdl: Mmamez bab-
Bogmm 3Mm3gLob dbameaddgm Mgbm@bl, o — Bmamt(z gongne MabjzLb. 2. 3o8mygbgdal 3God@o0zab
35bboDmaMs: Mo 98s393dg 04569896 bnbo g396gMs30mem bgmbabymgdl s3omg30mmn bgHolb 3Gm(39Ldn
(ngganb 005393335, LGONIEYM0Mgds, 9bol Mgwsd@omgds, gdbEnb ggbgMogds s 5.3.). 3. 3sm0n goo-
3960 (36mdngcgdol mbol dgazabgds: Ms 03056 LEMIBEE3s s Mo M 3nEYdMEads sz Jon -
60 3606(303980L dodoMm, dsm dmMal 3mogos@mab, s3@mMMmMdsLs s Bgdb@ob ggbgMszonl gedggom-
350mBILMIb s 3o3d0Mgdam. 4. 8gdbBab boMabbdy o3 bgmbabymgdolb aogmgbols sbsemnba: dnohbg396
09y 565 LEEYBE S0, M3 39bgMszommn bgmbobymagda >1dxmdglgdl doma BgdL@gdol: LEEYIE-
b, mgdboga® dMsgemugmmabgdobs @s 83509309 LEamb. 5. 3magnsdolb abzgdol 0wgbogn-
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Bg&s aobnbomadmes Fbmemme sbMHM36qd0l gogmdgmgdsw. s380gd0mcn BgMolb 3m@bgdal bobgdncan
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al. 2023, 1). abgmabyo 9bols, Bmam@(s msbem 960b LBsgmgdobs s LBsgmal 3Gm39L8n gobbsmomgd-
Do 0DMEGds 53 bymbabymagdal Gmmo. s0bndbmmn 0bLEM396@gdn dobbogmagdmgdbs s LB wgb-
&90L 9dmas3Lb ML s dgbademgdgmb beolb gosdsmEngmb Lbgsmabbazs Lobol szsmadals Jgbemmgds.
dgndmos: gMs858035bmsb ©s3e3doMgdama bsgombgdob dgdmbdgds, gbglb LEMJGMMalb dgdndsggds,
Mgy gMmmzgabn Mgbmbadol dmbmmgds 960l 0390 dgbabbsgmom, dgnbogHo 13m393d060 ©S k-
3o6M9ds, o3 918xmdgLbgdL LEngbG ™ bgfno Mbsmgdl (Marzuki et al. 2023, 2). sbygg, ss3z0mmgdL
Byamgdol Mgbomdomgdsl, mamgadbsl, 39Dgb@so300L 3m3bogdsl, &gdb@nb sad@nmgdsbs s bbgs
(Krajka and Olszak 2024, 126). bgmmgba®o 0bb@®ndgb@gdalb as8myqbgds s8segemag®mabgdl bd-
6@ Labbagemm aomgdmb s byl Bymdl dsmn s3smgdonmn dgogagdol gomdxmdgbgdsl. oxmd(ss,
mamm(g 3obbagmgdmgdo 5mbadboggb, domamma Mabgns bgmmzbamo ab@gmgd@ol nblb@Mndgbdgddy
Bg0398)0 ©sdm3oadnmgdobs s 3Mn@03mmo sbMHM3bgdolb d93(306980Ls (Marzuki et al. 2023, 15).

Aam@ g 300960 Ladg3bogmm LEBdGNsdns smbadbymoa, bymmzbyMn 0bGgmagddn s3dogdoMn
BgF0bs s 33emg30L 3Mm39L0b gobyymazgemn Bsbomo gobws s b 339 sd&0MMa© Bndstmagab.

bgemmgbymn abBgmgd@olb dobmdmngds babosmds 30093 RMM assddogms bobssmdogamds 36m-
©1d@ommmdal by@gamb, mEognbsmammdabs @s 3M0G0gmm sdMM3b6985L dmM0b. ©omgdomar oMol
>0 gdmmo dobo Gmeo badg3bogHm 33mg393d0; 39 dme, ChatGPT-ab 8bgogb nbbEM®896@gdL dg«-
dmos 397436sL mo@gme@mmals 8ndmbomgabs s 33emg3alb 8gomeadal ms39d0, LadgsbogHm Lol
B9l 3Mm(3gLdn gabbomb sbabGgbBmds. nwgsma@ dgdmbggzsedn, gb dg(3bogMb Ladmamagdsl dob(39dws
3Mb(396@M0Mgd4mn ymegaemaym 0bmassonmn 0gel dmgndmgdsbs s Moymn 3Mmdemagdal gsmagmnl
abg3Dg. (30, Mgommds gobbbgeggdnmos (Miao et al. 2023, 91). bdomaow 3g(360g698L Lodyzobo@ygnom
3503mag300 bgmmzgbamo ab@gmagd@ob a396gnmgdamo &gJbGo s Lsgnmsm bsbgmaw bomdmshgbgb,
b bdoMsw Mg(396D0Mgdabol 39 o3emgbgb. bgermmzbamo ab@gmad@no 396gGomgdamn &94b@gdo
sdmAgbogmos Mg(396b0Mgda gM@barmgddn, LogMob@m aobs3bogdgddn, Ladsgnb@mm badmmadgddo,
LEMEIEEG M L35mydgddn (Miao et al. 2023, 91). 3393980l Jgogaso osLENM©s, Mmd ChatGPT-4
L&OB0aL dgbogaml ssdasbal dbgsgbom bg@b, Bogmsd Bystimgdal ©s3mMBIgdabal oJ3b dg(30m3gdo,
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dom dmmol bdofos gadmamboemo Bystmgdol ©sdmbdgdal 9bwgbzns. gobbsgmmmgdom gowsdbysg@o
360336gmmds 543L 83 bogoobl dgma3060lL bgggmadn, Lawss Bystmgdal LobMbGg 360dzbgmmazebgbns
(Miao et al. 2023, 91). bgemmgzbymo 0bBgmad@ob agbgmomgdmmoa BggbBgdolb gsdmygbgdal dMwsd ao-
Ba3oMmds gm@bamadabs s a83md(393mmdgdol JbMnwsb godsm@ngadmemn dmmbmabgdo: dgbadmgdg-
mos bgemmzbyn 0b@gmgd@ob godmygbgds, oyd3e sm30mgdgmos 5dal dgbsobgd ©gdu@do sembodgbe.
dombgsge ChatGPT-ab 3:s3dgdmago dgbadmgdemmdgdabs, >m30emgdgmos 8abo dommme 863ty
0bbB396@o0 g9dmygbgds, nbgmmds(300bs s bystmgdol 4ow@edmbdgds-sdybBgds. s3@mMgdn sbgsg
800Rbg396, M3 >m(30mgdgmos 53 0bbGE396@ 980 dgbadmadermdgdabs s 39dr©3980L s Ladmdsg-
mm asb30056Mgdab 3gMb3gJ@ng0L BgLbbogms (Miao et al. 2023, 91).

Bge0lb 3m(39L0L goMBxmdabgdol mzsmbabMmobom bgmmgbamn 0b@gmgd@olb 0bbEMmdgb@gdals
g0M0 MHMEN 5MdgMm 33t 35308 5bndbyyemo: nggdal 39bgfMntgdal, bystimgdalb dmdagdals dodam-
omgdom, 0rd(30 badL bzsdqb MmENgnbammdals, 3G0@)0 M0 sbOHMZ6730Ls s gongnFn gsdmbigzgdals
0L 3gdbs s bgmmgbmn 0b@gmgd@ob goognmo asdmygbgdol Lbsgmgdal sm30madmmdsl (Rodriguez
2025). 53 9853%g 333936 980bocgol asdmbsgsemn bmmzbamn 0b@gmgd@nl odsmsbbgdmm as8my-
96965305. dobo abIsMmgdom BgMs o6 brs goboglb 3Mn@ngnmo sbMHM36980L, dgdmJdgogdnomdabs ©s
3330L 90035y Mool mgdal boegmdsgma (Malik et al. 2023). bgmmzbnfo 06@gmgd@ob smgdoo
b 50badbaggb Lbgs s3@mMgdocs, gobbsgmmmgdom &gdbBgdol LEGMNIG AN godsmommmmdals
035mbsdMbom, 0rmdze 3M0G0 Mo sbOHM3bgd0Ls s dg8mJdggdncmmdal JMmbom badL Mbzed9b oM-
Ly 433mb3g393L. Medrgbaa(s gb bymbabymagdn ©s3s@gdnmn Ladysmadss GgdbEnb gondxmdgbgda-
Longal, ab 396 aobgds 0dob baggyydzgmo, HmA3 bGMYbE AL S gbgMzaMIMMm 8 3dadnYMa MbeMgdo
(Vasylyshyna 2025). gqbgts30memo bgmbabymagdol asdmygbgdobsl 8608369mmmagsbns gongm®mdol os(s-
39, 938mM0b 06@gmgd@moemnmo 53@mbmMBnal (339 s 5©@380560b 3B Mmo BsGaommmds (Michalak
and Ellixson 2025, 376). bgmmmzgbymn 0b@gmgd@ob ddstmo gsdmygbgdals 3nmdgddo g4L3gMm@gda go-
dmbagma 30nhbg396 393gal: ¢6nggMbndg@&gdds Mbos asbabommb o3 bgmbobymadal 3m@gb(snsmn s
0b3gdo, dooemb Dmgda domo gmogmdo 3s3mygbgdal ¢ bEYE39mbogmeza, Mada(s ogmmabbdgds meno-
&030bs s 3Mm(39Mgdol dgddsgqds, LEMLIbE LS @s 83smgdnmMn 3gMbmbamabmgal Mgbnbanbs
s dbomeaggmn bgMzabgdol dgmsegadgds s300g30M0 Jgmombobonbogfmgdolb ommggzal asdmgmagbabs
s 367396(3000 IMSg5mR96Mz560 Fgommgdol godmygbgdol dgbabgd (Cotton et al. 2023).

Ladg(3b0gHM MO MG YMadn gadm 3ggonmos bgmmzgbymo nb@gmgd@ob bgmbsbymgdal owgda-
»0 Gemeo bBMogbGoms b56gMgdal gobgomatadals 3Mm39Lbdn: 0ggdol 3969MnMgdal, LGMNJE MM,
byomgdol 3mdngdal, 0bamoby® 9bsbg EgdbEob dgbbmmgdal mzsmbsdMabom. sbggg smbadbymos
83 bgmbobymgdol gomogn@o godmygbgdal om0mgdmmds, s380gd0mco 3900mbobonbogMgdol @am-
03930b Mobzo s dmbo@mmabanl Loy, ;yd3e Bogmgdsm G0l dgbbsgmamao 3 bgembsobymgdols
Mo 36s0bgmabn®gbmgsbo §gdu@gdob dq4dbal 3Gm(3qLdo.

3- aamMQQOaﬂb

B0bodgdamy 33ma3e baMdmangagbl smbgMnm-Mommgbmdmng 33emaggeL, Gmdmal dnbsbos 30335L00b
116039ML0GgB0L 39335L00b MbozaMbLoG G NL LG MIbGMS BngM bgmmmzbnmn 0bGgmagd@nb 39bgMazogemo
bgembabymgdol godmygbgdols 3od@ngal, gongnfo (36mdogfgdobs s @edmgowgdanmgdgdal dgbbagme.
33m930L absnbo gx3dbgds Mommgbmdmng dgmmmmemmanslb. ol ammabbdmdl bBsbosME0bgdmma
300b3560lb a03mygbgdncm dmbs(3gdms dgammzggdsbs s dnmgdemo dgwgagdol smbgGoma bBs@nbEn ol
Ladmomgdom 8bsEndL. 5mbadbmmn Joamds MbGMbggmymal Imbs3gdms LB MGMgdnm mas-
dmymsb s 33mg30L Logsbmsb s 3sgdaMgdmmon dofomawn B9bwgb30d0L 3sdmgmabab.

dmbsboemgoms dgmhgzel baggmdgmam egom dobbmdmagn dgmhgzals 3063030, Moms BaMdmuoag-
bomo ymgzamoym ¢boggMbo@g@&onb yzgms doMomon o3009d0Mo boggbmmo — dogomogtns@n, dog-
abGEsGMES s EMJGMMbEG M. JgMhgzabsl asmzamalbbobgdymmoas LEMEabGmMs LBESgmadol g@se30
5 3330l 0gdsbmab doma 3ogdoto. dmbs(3gdms dgammagds gsbbmmzogmes Mmbmasnb 8639@0b d93-
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39mdom, MHmBgma(z 39043bs s go3M3gmes Google Forms 3mas@am®madal gsdmygbgdom. s¢bndbyma
0bb&EMdgbG0 NDONb3gmymaRL Jombgstnl bBbsMEN D305, MgbdmbogbB s sbmbndnEmmdals ©s
dmbas(399ms gemgd@mmbymoam dgammggdsl, Mo Dol 33magz0lb MmMasbobgdmmmdsbs @s bobomm-
3ob. Bmbaz9dms sbaemaba gobbmMsngmems Google Forms-ab badmamgdoom 8nmgdaemo 8mba(393980L
admdaggdno Microsoft Excel-ob 3mmamsedsdn. sbomabal 3Hm3gbdn a88mygbgdmmons smbgmoma
LESGNLEN L BgomEgdo, o0 MmNl LabJaMgqdn, 3BM (3968 Mmn asbsbomgds s Ladmsmmm dohzgb-
90mgda. sbadbyymo doamds dgbadmgdmmdsals admggs gsdmogggomb 33mgzol gemamaddn @agod-
LoMgdnmo doMomswo §9bwgb30gd0 s bGNLIBGMS sdm 3ogdnmgdgdals LogHom byGsma.

33a35L goohbns Me3wgbndy 360d36gmmzsbo dgbrmmas, MmM3gmo(y 303emgbslb sbwgbl dgmgagdals
336bmasgdol dgbadmgdmmdady. 33mgae asbbmM(zngmes dbmemmm gfmo dsmmgbo Logsbdsboom-
mgdmm ©3bgbgdmmagdolb — 3o335L00b ©BaggMLoE @b LGMgbGMs Imbsbamgmdom, Moz bemwaglb
domgdmemo dgmgandob gogm3gmadsl bbgs 1boggmbndg@qddg 96 gomomm 8 350g30M aoMgdmby. asot-
5 530bs, 33mg3s 9B3ydbgds dbmemmm MommgbmdMag dnamdsl. doyybgsgsm ndabs, M3 srbadbyma
3gomeo odmggs dmaswo ¢9bwmgb30980L 006G 0xg0(30Mgd0L dgbadmgdmmdsl, mgabgdMogn 33emg30L
Rotmgs dgbadmgdgmb aoboows dmbsbommgms gs3m(30mgdobs s sdmngdnmgdgdolb gcm Loxm-
3oLy 5bamndL. 50bndbmmn gog8mgdgdal gomgammabbobgds 860d36gmmasebos dgmgaqdol dgegeby-
dobs s dmdsgaemn 33ma3980b ©sg9adzol 3Gm3qL3o.

33935 aobbm@m309mmms gon 3o LEBVbMEB Bl bEmmo s(33000. Y3gms dmbobomgl gogabogbs
©IGSMNE0 0bxmMMBs30s 33mg30L Jobbgdal dgbobgd. BGHNMbggmmymBamo nym 3mbxgnwgbsnsmmmmmads
5 56mbBndnMmmds. Imbs(393930 30bobgds s ao3mnyqbgds Jbmemmm 33mg30bs s dos sbamababismzal.

4. 33cm330b d90093930b 363emada

8m33:gero 33egse 980900 LEarbG™S 80yt ggbyMongme byrmzbamo 0bgggd@ob ao8my-
96930L 3Gsd@03oL, dmmmenbls s gmogneo (36mdngmgdal asbbodmgMal. Batdmuagborm s6semnddn
a3bbommamos 33mg30L dggandn, MHmdgemos doMomsEa MMgb@oMgdamos 33335600b MbaggMbodg-
&ob badsgomogim Loggbn@alb LEMLIbEddy, 3(3e dmMbsbaemgmds doomgl LsdsgobBHmm ©s bam-
4@ boggba@ob bEmwmgb@gddss (5g0b@Ms68gd0 — 10,8%, ©md@m®sb@gda — 1,7%, ds35mszmgdo
— 87,5%). 33tmg30L Bobggnm, asdmznombymoms Mdcegmabmds 18-21 Brmabos (3mbsbomgmds 8nomgl
37 Bemobs sbsgab Bomgmoom). mdMsgmgbmds Bamdmawmagbl dpgommdom bgblb: 72,5% — Joma, 27,5%
— 3930 Y39mobg 89&0 LGMEgbB O 8gmeg badgbE™madns (44,2%) (I LydgbE o — 16,7%, Il LydqbEmo —
12,5%, IV bgdgb@o 6 8g@0 — 26,7%). sbszobs s Lg8gbEMab omnmgds 33emg30bmgal Hedgbndy
30Dgbom nym 860d3bgemmasba. 3oMzgm Mngdo, a3bamms 39339L6s3ms LGMIbG ™S bbgssbbgs 35@9-
amM0s — 350 dmMob 0bobo, 30bs(s 835gdonEn BaMs 1339 3dmbos gogmama s nbnba, 3oLz gb Lagsba
RO 30093 56 MbBsgmosm. 33 3Doc dgagzgdmm asa39M 3300, M33abs® 0(39300696 LEMLYbEgd0 Mbo-
396L0@g&0b dmeo@ozol bgmmzgbyma 06 gmgd@nbs s s33gd0Ma 3gmombnbabogMgdal dgbabgd
5 09969300696 09y oMs domadam (3m@bsl 3Mog@n3adn. gomms 8dnbs, g35068gMgbados, Medwgbow
30560gqd0696 30fs@gbmdsl bymmgbym ab@gmgd@b s3sgdamma bgfal Mbsmgdol gobgomsmgdsl-
b dgeMgdom. sbg39, 3306MES 35339603308, MMam® asbbbzsggdmms 39bgMsz0gema bemmgbama
0b&9mgd@ob godmygbgdal bgwgs Lbzsmabbzs Loggbn@ol LEMYbEddn, Moms 33mgzob dgmgagdo
bagbol Lbagmgdals 3Mm(39L30 3sog3gmgomabbabgdabs.

4.1. bgemm3z69m0 0689em9gB0b 359my96938ab 3558039 539009309 b3dMmmIgdosb
dndsmmgdoo

35565 dgdmema dobamol Fobggom, g3s3mgombam LEMEIbGMS MAMEZmgLbmds b ormagmns@nb
bogggbmnbos (87,5%), 330609 Boboeml Jgoag696 — JognbEeb@gda (10,8%) s m@mmsb@qdo (1,7%).
Lagyemobbdms, MmB ds3omagmns@ ol bGMgb@adL s33@gdanma Bl godm(snmads, 33mgzal mabsb-
3500, by 3dsm 330607 59301 vmeme 52,5%-b 543L 1-2 BodH™Bn, bremm 15%-b bsgMome 56 sedmshbos
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Byl go8msnmads. gsdmzombymms dbmemme 32% dogmomgdlb 3g@) 6536mm3dg, Mo domezmgbow
doeaman 3mbob o6 badegobBMm/Lamd@mOm baggbnmal Lg Mg ddg dmmab. 3Mndngnmo Fymboom,
9L 3mba3980 oRgbl 3ombgsl, Medwgbsw dgydmos 33maggzelb sbabmb bgmmgbymn nbGgmgd@ob gogmgbs
BgF0b 9bsmgdals Mgsen® asbgomamgdady, dom dmEnb, g30bai ®gM 3ogs 3boMo gedmzamads ogab.
bdom dqdmbggzedo, dgd(30Mgdmmo 3Msg@ngs dgbadmadgmons bgdmddgmgdogb Mmam(s 53 0blb@mMmdgb-
&9dbg edm3oegdamagdal @mbydy, 0Ly 83 0bLEMMIg6Egdal gx3gdEnsbom 3sdmygbgdal Mbatiby.

4.2. 3969M53099¢em0 Al-0b 353my96980b 36548035 5 LabdnmMg 5350093090 bsdMmInb
dm3do930bsb

33m930L 3mba(399980lL 86smnbabslb 3o3mogzzgoms, Mm3 s 3s@gdam®o badMmdgdals Imdbagdabals bgm-
©96@ms 79,2% 094gbgdl Al-b, Gos bosmnmoaw sbobagl smbadbyma @gdbmmmangdol Gamm gogM(3gma-
35b. 20,8% 5¢b0dbogl, Bm3 83 0bbGHNIg6@gd0m o6 Lafmagdemmadl. gs8mygbgdol bobdomab dabgoz0m:
L& MEg6GMs 38,3% 0ygbgdl bmaxg®, 25% — ndgosmswm, 24,2% — bdomsw, 12,5% — yzgms 65dM™MInl
3m8bogdal 3Gim(39L3n. godmygbgdmmo mo@PmMBgdalb dobgogno Fomdmdl ChatGPT — 81,7%, we-
6oBRg60 dmo@nm@mdgdo (Grammarly, Quillbot s Lbg.) bs3mgdsss 3sdmygbgdamma. yzgmady bdoMs
LE MBI 5xbAdbYE drdGRMMIAL 0Ygbgdg6 Bystmgdals 8mdagdal 3abbnor — 30%, 27,5% 0rggdals
3969606 530bscz0b, memadbabs (13,3%) s &gdbBob Mgosd@ntgdal 3Gm3gbdo (13,3%). bEmogbBms
dbmemmeo I(30Mg boboends Imbndbs 33emgzal Jombzetdn Asdmmgmnmao yggms 3sbgbo.

sbabndbagns, Mm3 ¢M3Mogmmabmds a9bgMoMgdam 8gJLEL Mmz000mMbzg sMgmad@omadl (76,7%). 3o-
Mbgagem 530bs, ymzgmmzgal o6 5ol gofmebBoMgdamo, Mm3d Mgmsd@oMgds dacmam bamabbl vbEvy6-
3994z, doo ¢3898)qL, Bm(zs d39gdonmn BgMolb gsd8m(30mmgds sdsemns. b dgbadmms, 305603643
©9b bLENEIbGMS (3gMMIdY, (3356 gor1n 30l BmmbmZbgdo.

4.3. ergg@meos ©sImz0@gdacngdob s3em939

Al-0b 8035600 mgd@mBims e8mjoegdamagdal dgbsbgd bBMgb@gdol nbgm®mdnmadmmmds ©ods-
m0s o6 — aoM33939en: 38,3%-0bomzal @36mdos dobo 3mboczns, 25% 5mbadbogl, GmI maqd@mea-
30 960bs5x3mgag8056, beenm 31,7% s0sbBmgdl 3bsmmseddgm ©admogdmmgdal. 33mage sbabsgl,
M3 1b039ML0G B 0L BoMamaddo sMgMmazMHmM3b0 @edmngdmmadss Al-ab gmozm&o sbgfmaszal
bagoobdo. o330, 9939 Wb 5060dbML, BMB 33emag3s asbbmM30gmes 2025 Bermal gobogbymdy,
MmEabs KO 303 o6 agm bgmmzbamo ab@gmgd@ob bogbngcgdol Lsgzombo s3sgdonmn Bgmals

306b3do 0b@gamomgdamo.

44, 9010399600 GEmBngﬁgao ©5 3@030.)@0() rﬂnbdn

LEMEIEGMS NIMSgmgbmds Foohbgzl, Gm3 Al-0b dogM a9bgMnmgdymaoa &qdb@ab, Mmamez bagn-
05M0b 35IMBobs sMogma s (74,2%), o33 godmzombamms dmmob 3,3% smoatigdl, MHma sMog-
®0390md0b 3063000 56 573L. 33mg30L 93 gBd3dy dxbobadbagns, HmA LEMLIbGMS NIMSZEgLmMdsd oM (3
030 BmgmE 80dmMBIML 56 godmaygbmb Al &94b@E 30 0bg, HM3 36 sMMZ0mb gongabs s msegas@ ol
bm3gd0. 5oL 5@abEBYMYAL 33mg30L 0l Boboemo, Lass LEMLIbGMS Lo 3Bomm ©nwn BaBnmo semNsMgdl,
™3 o6 0(30b HmgmE ©308mBImL Al Bystim. 16,2%-3s bagHomm 56 a30b, 28,7%-35 momgdol o6 o(30b,
24,2%-35 0(30b, 353683 dmem3g ©sMbANbgdgmo o6 560b, bmem domemo 23,3% admggs bEmmaw
0300%,9Mgdme 3abbl. 79,2% 5¢b0dbagl, 33mgz0b 3Hm39bdn Al-ab gsdmygbgdal dgdmbzggzsedn, danb(s
(30emm3L oo bogmo bs gmosmo 3MM3alb dggan 0ymb, oty Al-ob gqbgMofmgdmmoa &gduEob, omdss
Bgdmon baMdmeagboemo 33magz0L Loggdggmdyg dgndmagds nmggsl, Mma gb 3sbmbn sMsEsdsggMgdgmas
36m(396@mo@. 50bndbyemols gsmzgamobbnbgdom, 2025 bl d53mmamdnl bgdgLb@Mnwsb 3swgdnmma
b9l 3Mbdn ©s93s@s bymmzbmmo 0b@gmgd@ob bogbogmgdal bsznmbgdo.

64,2% ongmob, Gmd Al 3o6gn badamagdss Bgfnmon bamgdal gobgomamgdol absdy s sMs dnModno,
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50053060b Rodbs(33tmgdgma. od3g smbobndbogas 8,3% — 3,3% d00RbgsL, M3 dgbadmgdgmoas ol agmb
LEmEos© Rs3bs(33tmgdgmo. sbsmBgbgda (11,7%-12,5%) ogmnsb, Hm8 dgadmgds BgMHncon mbstrgdals Rsd-
mydmndgdabogol obn 3odmygbgds. bamdmmagbormo dmbs(3939d0sb 3oMasw hsbl, mmI LEnwLgbEGgdal
M3M53abmdsl g 303 96 8g3Lb gosbMgdammn gongnmo bmmdgdol gomzamabbobgdol svyzomgdemm-
dab dgbobgd, Mo DMl 3emagas@ol Mabgb. s93g Mbws 5egbadbma abo(s, Mm3 dogbgosgsw d3mbaday-
60 ©59m30g8Mmgdabs, b nwgbB s babaema (8,3%-ws6 3,3%-8wq) 3506(35 BndHMBL, HMB bgmmzba®-
35 0b@Bgmgd@3ds dgbademms, domnsbsom Rssbs(33emmb 8sdnsbn BgMnmn batgdals Bobomda. gl sbabagl
Amam&3 Bgdommmaon®o bomdolb gomademdgdsl, aby s30mgdonmn nbmongoysmmmdal smdmdals
0L 3gdL. sbgon sdmgnegdnmgds Mbs3gEMmaY 300930 3stgdmdo bgMnmdym gsdmbzgga MAgds.

0o 3930063980L sbomnbo (3bdYMAL, BM3 LEMEIbEde Al-L doMomswse ©sdb3smg Mmemdn
a0b0bomoggb, dogMed og@oyMo gobobbgeggdgb Ggdb@nlb 3oMmwsdom a9bgMmamgdsl, obL3omMs(zasl,
LEONIG ML 56 PoMTb0LOMNZAL go8mMmygbgdsl. gb 8@ Y39 gdL gom 339 MzoMEgamms 305Dy, ormd-
(35 IBd3mdds LaMabygm Joamasy — ,30y9690, 030@m3 H™MAI MR oG ngz0s" gb badl xbzsdl 3mEqb-
GO0 go0gNmo (3mEbob ©gB0GLYE. 3330, EILENMEIdS, H™I LEGN6EJOL HLodmmmany®
3m3xmOHEL 358 93L Al, Gmamez &gdbognmo sdbdsty, od(3s bgmmazbymn 0bGgmgd@ob Bogbogmg-
30l bo3mgdmds bgosdnmdyg Gm3zqdlb sMsgmoznmn asdmygbgdal dndlb s 06393L ©edbgmmmdsl 3509~
dogn 3sLybabdggdmmdal mgambsdMnboon.

000 300b393Dg 0533063908 (365YMARL, HMI bGMIbEGJdoL o BaBoeml gbdal o3 bgmbabymadals
900039650 35dmygbgdal LydrgMgdo: 0ggdolb 39bgMamMagds, LEMJE ML sbymds, afMeds@ogmmn ©s
L NEOLE NN MgEJBNMgds, MeMadbs, Bystimagdals 3mdagds, MRg3980L omgds. sMsgmozn@ao jo do-
ohbnso: §qgLE b LByma 4969300 Al-als dogt s dabo bagnmmae domzgobgds, Hbogsmyma Bzmaemals
356937 65dOMI0b Jomzgobgds, doMmmsedomn 3magnsdn. bygmmgbamn nb@gmgd@olb ssgomngmo asdmy-
969000 g53mbg935Lmab ©s3sgdaMgdom, abobn 3nohbg396 M3 3g@ o YYbs dgxsbroglb nbrngowsmyMa
(Bogomomsm, Bg3nfo, smn@mMnsdn dgbHmmgdnma, sbosmn@ oo o6 3nMow aodmzpnmgdsdy wo-
g@dEaZ’)m@o) 035m98900. bGMgbGMS babormo mgmal, MmAd 3emsabdo dgbMxemgdmman sb 0bBgMsod(s0-
e-baobgnbom badmdem 390 83ma(3bmdL oo MgemuE MbaMgdl. sbg3g, 5xbadbsggb, M3 domosb
3603369emm3560s 3nsmme @9dbmmmmangdmsb 30330630 abBogmadmmgl Lagsba. doma sdGnm, Al-0b
030 damgol ba33mo MAxmdgbo 0gb6g9ds, Babomnbrgl 8ol gmogn@sw asdmygbads, 33080m© aobo-
LabegmmML Bybgdo s Lamsbsmm dogbmomo dsc dgbadadnbo bm@Igda. ogamgdgdal 83 3o3mbaggg-
dab Ladsbybmm, @egsmgdgdol gm@ms@olb (33momgdabs ©s sanmbg (3mwbol dg3mB3gdols Bnbboom,
5350930990 BgMolb 3MLdo agamgdgdol babomo LEMmEads >MoG™MM0gdda, bmmm Jmsmgoyo
5 BbsmMo gsdm 30980 bagsdmzem (396@Mdn, bo33tmam babs brgdol 3@ oznbs, Mmogbsz b3-
®m3gdo 0@3060m98mes Moodle-ab 3mo@am®mdadn s mbdwgdmes Turnitin-ob 3Gmamsdsda. bdmwogb-
&390 3939 5b0dbs396, MMB 3603369mmMz5605 Semagns@ ol 3m3(36md 3MmaMmsdsdn dommzgabsz nymb
bgm8nbobgmBn 3969G0mgdnmoa 89db@ob gosdmbagds (g.6. bymmazbamo nb@qmagd@ob ©g@gd0s).

3q0dmads 0mg3ol, O™ LB MEabEdL bfoMoadsm 3@ nbgMEMBs(305 s gobsmmagds Al-abs gmo3q-
0 30dmyqbgdal dgbobgd. s3@mdemagal ba33mom, g89d&m®0 0dbgds dzsx0m bgbgdol Rsdmysmadgds ws
dobo bgemdobsbzmdmds mgd@mEms/dgb@mmms dbmnwsb. 36nd3bgmmasbos, M3 8350930 Bamals
LBz gdal 3Mm(39Ld0 gomgamabbobgdmmo ogmb Bgdbmmmangdals Mmemn s 353mbgzgz900, Gams Lgn-
©96@q33s5 dgdemmb Al-0b go8mygbgds 3sbbnbdggdmmdoms s gmoznmo bGebosMBgdolb s 3300m.

5. 33tm930b 39093980l nbGgMm3Mg@ (30

3m3gdgmo 33mg30b dgrgagde 3bsrymalb, Hm3 byrrmzba®oe 0bGymgd@eb 3gbgasrgme byw-
LaBymagdo 0b@gaGMgdamos LEIbGMS ymzgmemonmmdsdo. dsma 79,2% 0gqgbgdlb Al-b 5300930~

a0 6536MmM3gd0l dmIdogdal 3Mm(3gLda, Mo Jomomgdl 5ebadbymo bsjombols bnMdsmabgdsdy.
3mbas(398930 m3bbggmadns bagMmedmMobm Bgbwgb(3098mab, Lawsaz ggbgmMsomoa Al s 350q30Ma
Byl 3Mm(39b0b 0568wg3 0BLEMMIgbGs® ysmadwmgds (Cotton et al. 2023; Malik et al. 2023). as8-
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myg69d0b Bb0mG0 sbsmmabda sh3q6793L, M3 LEYbEgd0 Al-b doMomowae FndsMmmazgb nggdol
3969606980bs ©d Bysmgdol dmdagdals Bndbom, bs3mgdo — gdLbE0b LEmmo g96gMs300bsmzab. gb
39mgan gbdosbgds Marzuki et al. (2023) s Krajka and Olszak (2024) 3393930, Lasg babgobdmmas
bgemm3zbn@o 06@gmgd@ob wsewgdomo Gmema bLEGNIE L, Jobssmbol mMasbobgdobs s 5bmdmagn
a319xmdgbgdol 3Gm39Lbdo, 3obLsPMMgdam @bm gbsdy Byl 3Mm39Ldn. oryd(3s, bos senbad-
bmb, B3 Jomoemgbmgsbo &qdbBgdol dgdmbggzsdn 3gbgMszogymo bgmbabymadal gi3g@0sbmds gam

30093 bogoMmgdl ©sds@gdoo 33mggoL.
3309353 303mmgDds babommdmog ssmabBMs. LEmwab@gdo dooRbyzgb, MmM3 gmozneo godmy-

96980L 30MmMdgdda bgmmgbamn 0b@gmad@n bgmb 1bymdlL 8gdLbGob bGMNJ&NEYm gedsMmornmmdsb,
9JbogmE 3EMegomRgMmM3b6985Ls s BgMol 3Mm(3gLoL gods6B03980L. Myd(3s gb o dds g3mdbgds bid-
09d&0M dgxobgdsl s 56 &94LEgd0b Mdogd@nm bamabbmdmog sbaemadl, Ms(s Imdsgammadn sds@gdom
33e035b Lagnmmgdl. gmogzamo (36mdogMgdol 3nmboom ge8mamnbos 36nd3b6gmmasbo @abmbsbLo. gema
dbcog, 74,2% 300Rbg3l, Bm3 Al-ob 80g® aqbgGomgdamo &g4bEob Lszmommew Jomgabgds sGsgma-
39605, B33 3099000093L be@Bo@ogyemn RsBmb gosbFmgdedy. dgmeyg dbGng, bGMgbGMs wown bsb-
0o 36 FEmdL (3mEbsL, o9 Mmam® Mbs s08mbImML Al 5b Bmame asdmoygbmb ngn 3sgd0nco
3990mboboobngmgdol eMmgg3zol aoMgdy. gb dgogan LEMmow dqgqbsedsdgds Miao et al. (2023) 5
Michalak and Ellixson (2025) 3m%0(300b, ®m8 Al-0b LBGMaxds as3M(39mgds8 860336gmmabaw aombBmm
9003900 Mgamma(30900L 3M0JE03mm obgmaszsbs s gobsmmgdsb.

33bbs 3mMgdom LogyMommadms ob ag@o, Bm3 LELabGms 3306 bsbama Al-b gsbobomagl,
MmamMg BgMomo 9bsmgdal 3m@gbon® Rsdbs(33emgdgmb. smbodbmmo Bomamds gbdnsbgds Marzuki
et al. (2023) 3096 a58m 33900 Mobilb — 3G0G0gmmo sDMM36980L dg8(306930bs s Byg@n ©Im3-
0095madob bagMmbgo o ddol dgbsbgd. dombgwsgsm s3nbs, mns 3sbnbgdol sbsmmnba 5h39695L mzncm-
M9a9m5300b 60dbgdl: LEMLIbEdn gmognMsew 3n0hbgz9b nggdal 39bgMamMagdsls s Mywsd@nmgdsb,
boem bamm 94LE0b 3969Ms(300L — sMdgmagNMa. gb BoMMomgdl, MM gmogMo (36mdogMgds xgM
30093 BMAIoMgdal 3Gm39bd0s s LagnMmgdl nbbGnd oM asdmoggdsl.

33ema30b dggagdo Bbogmmmaon®o sbdgd@omsy bLoob@gMabms. asd8mnzggoms, Gmad Al s3(30653b
dgmongsl s BMEolb badmmdal dgbfmmadal 3mIBm@EL. gb Bogd@mMa 360d3bgemmgabns, Msewasb dgb-
sdmms o@gdomsm s0babmb LEMEbEMs 598 03mMdsdy, Md(3e doMamgmnMmsm dgadmads gobsfmb
»350M8030 3L 5MRgz0L (30996905(3. LbmMgw of 03390090 domsbbol o 30mgdmmds §gdbmemmaon®
boMooggmabs s 83909806 538 mbmdasl dmmals (Vasylyshyna, 2025; Rodriguez, 2025).

83Mngo@,  33mg30L  dggando  sabEMadL  LogMmadmmoabm  Ladg3bogfm M@ g Mmadn
a59m339mom m@mIbEGng E9bwgb(30L: gFcn 3bG0g, bymmabyMo nb@gmad@n bomdmswagbl Mmam&is G-
Jb&0b gom3xmdgbgdal demoge Mgba@mbl, dgmeg dbMog — gongnmo s bogsbdsbsmmagdmm gsdmbzgzgdals
Bysmb. aobbsgmmMgdoo 360d3b6gmmzs60s ol gomgdmgds, MM Jotomm s300q306 bogMzgda dbasgbo
99306090 3mba(3939d0 xgM 3ogz 3600, M3 33mg3ol 835 qdn0 360d3bgemmdal sbngqdl.

6. 303365 > Mg3m39bes(30900

33em930b dggagdo s@sb@mcgdl, Mm3 bgmmgbamo 0b@gmgd@ob bymbabymagda ¢339 JobmdMozewm
M0l 0b@gaMnmgdnmo LG NIbG NG d350g30nE 3M0]E03odn. LEGMIbGMS YBMOgEgbmds 3 0b-
LEONIY6EG AL sdB3sMg Ladmsmagds IMasbBMYEL, asbLsMMMgdoc nwggdal a9bgMoMgdals, &qdb-
&ob bLEONIGNEbs s bysmgdol dmdagdal Mz5mbbGOLOM. 33353 ohggbs, MM LEGMLYbEgdL
DJOOONIE 355dMGENmo d3g30m byrmzgbymo 0b@gmgd@ob bymbsbymgdol gmozao gsdmygbgdals
39 (30g0mmmds, 330 BgMom 3Msegd@nzedn 33magz bdomMns dgabadamo oy o9 (36mdagfgdgmo goma(s-
m3gd0, B3 byBL b3l LamboggMboGg@™m gFmNnsbo d3mmo@nzal 930 gdemmdabs s byrmmgbyma
0b6&9magd&ob bogbngmgdal LBsgmgdol 360dgbgmmdsls.

356bs 3o gdom 360d36gmmzebos Jotormmabmasbo §gdb@gdol 3mb&gdbEn. LagHomsdmmabm 33-
93980l oo Bsbomn mMogb@nfgdmmos nbgmaln@gbmgsb aoMgdmbyg, 35d0b, Mm(zs JoMormm o 3o-
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930996 LogMzgdn bgmmgbyma ab@gmgd@ol bgmbsbymgdal g5394@0sbmdals, gbmdmoga LobybGabs
5 bGomabiEn3mMo s©g335@MO™Mdal dgbabgd dmbs393gd0 xaM 3owgs 3bncns. dgbsdsdobag, s4y(30emg-
dgmos Jofmormmo s35093060 &9dLEgdab bamabbbdg Al-ob Hgommamo gogmgbol ©sds@gdocmn 33mg3e
— Emam3 LGOI aegmo, oby dobssmbmdMagn s 3M0G03mmo sdMHM3badal gob30me65d0l gtne-
do. mg35bgm Mgommdsdo bgmmazbymo ab@gmgd@ob agbgdsammn bgmbsebymgdol s3@Mdemas b
a9 gdgmymazs 396 046900 godmbagseemn, 360d36gmmgabas bgmmzbamn 068 gmad@nb bogbogmgdal
Lbogmgds yzgmes 9&o3dy s gmogmn gsdmbggzgdal dgbsobgd (36mdngfgdals sdsmmyds.

693M39605(30980L Laboo dgndmgds 5e0b0dbmL, Mm3: x36nd3zbgmmazsbgbos bgmmazbn®o ab@gmg-
J&ob Bogbogmagdal nb@gamomgds s390930m@0 Bg@olb 39@mL3n; Al-ab bymbsbymgdol gsdmygbgdols
306Mm398d0 5(30mqdgr0d M35® 835 d980L SMLMEMN30 (330 ds; BMOLN (300 35gdgdals
33@MIsG M0 39bgMomMagdals Bo3gmom, NdxmMdgbos sbsmo@0zmMo, 3Mmdmgdsdy mMagb@nfgdmma
s 30MoE 3mbo(300Dg x¢dbadmmo @egsmgdgdol d94dbs. dgbadsdabaw, LabyMggmos @agsmgdgdo
Mf096@0Mgdmo ogmb 3G0G03mmo ©s dgdmddgmgdoomn sdMmM3bgd0l gsbg0msmgdadyg; dogomomag,
LEMEYbEGIETS gos3bamnDdMb bgmmzbyEn abGgmgd@ ol 8ngMm a9bgnmgdmmn gL, asdmsgmo-
bmb mmgogn®o oy BogEMdMaga bomggbgda, dgosmmb ngo d35mgdonE bystimgdl, as0s53mB3amb
doonmgdamo dmbs(399580 o BoMmImaanbmb sMamdgb@omgdmmo dgasebgds. sbgm dgdmbzgzeda Al
bgds sfs 3sbgbol Bystim, 56890 sbaemabals mdngd@o. sbgzg 860d369mmzsbas Jotomyymgbmgsbo ag-
bgomgdamo &qJb@Eqdolb mnbazabE o s bBamabBonGo 33mma3zs. 3Med@ozs 9h39698L, MMI Jom-
oy 9bsdg 39bgMomgdam 94LEgddn Bnfns GgMmdabmmmaonmsr s LENmabGogNMow gondst-
2330 &94bE&9d0. 88 Igben3980L dg(3609Gmn s6smobo s MgobsRnbmm BomImAgbs LdmmgbEgdL
gb3sMgds MgomobB Mo dgox5Lmb nblEMMdgb@ ol dgbsdmgdmmdgdo.
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LI M36IMN) 16&ITTIAISN (Al) IMKROL RODBINGNL 36501 I3O3():
OO 30AVR(33J3N

60bm I3>mmdmadgzaema

F0m@acob 33mg3960L @MJEMM, 3MmBqbmeo,
@d0mobob 33memmb Jrmomgmadal Labgmmdals
Labgmdbogm Ladbs@gmm s35wgdos

Sbm@s30

LEoG0sdo  gabbornyeas  bgmmmgbamo ab@gmgd@ob 0b@gamsaol  dgbodmgdemmdgdo  dmenb
©0Ds0bal gobsmnmgdsdo mdomobob bobgmdBogm LsdbsdzHm (MbLL) o35wg800L badamm@ g bogsbdsbsm-

mgdemm-d93mgddggdomn 3Gmgd@ob ,Off/Script* degomomdy. 33magzs gumdbgds Design Thinking-ob
RothRmb s dgMgmem dgommemmmann® doamdsl, GmImal (396@Momu mgmdl bamMdmawmaqbl badm-
J8gm 33mg3e, beaenm ©sdbdsmg dgomegdsm godmaygbgds gdLdgmMndgb@mmon Lbogmads, 3gsgmany)-
610 05330613900 5 bLGNIbGMS N BINb M0 6535361980 SBsenDba. BodMM3n 5A39698L, M3 Al 0b-
LEM39bEgd0, dom dmmnl ChatGPT, Resleeve, Getimg s Adobe Photoshop, bgmb ¢6gmdl n@ggdals
39696006985, 30bmamMMo 3Mb(39%13(30900L LEMOE 3MMEBMEN30Mgdsl s LB 6B 393mJdgwgda-
o0 3Mm39b0b ©0bsdnbs(300L. 83539 MM, 33mgzs baBL ML3s3L, MM bgemmzgbyMa 0bGgmad@n 39
(33e00b E0B0bgE0 SBOHMZ6gd0lL b3 bG MG 3M33Mbyb@qdL, Mmammozss 3sdnsbmma asdm(3-
0mgds, 0bG0(309, 3Mb@gdbEemyMa dguabgds s badmenmm dgdmddgogdoma gosbygg@omads.
b53m3do sbggg gobboemmos Al-0b g98mygbgdsbmeb s 38330Mgdmmn gon Mo, 3gLeamaono
s Bgdbmmmanmma Mab3gdo. sb3360m babamdn sGandgbnmgdymos, Gmd Al-ob 068 gamsz0s dm-
0l ©0b0bal gobsmmgdsdn 30Dsbdgbmboemas dbmemme 83o30m 3gmaamanm@n Rs@RmU, s350g30mMa
39000mboboobngfgdol 30nb(3039d0bs s 3gb@mErmma bgwsdbgrggmmdals 3oMmdgddo.

Lo3356dm Ln@yzgdo: bymmzbaMo 068 gmgd@o0; 8mmab obsnbal gobsmemgds; Design Thinking; 39696 -
siommo Al; bsdmgdgom 33mg3s.
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ARTIFICIAL INTELLIGENCE (Al) IN FASHION DESIGN EDUCATION:
NEW PARADIGMS

Nino Mgaloblishvili
Doctor of Cultural Studies, Professor,
Thilisi Apollon Kutateladze State Academy of Arts

Abstract

The article examines the possibilities of integrating artificial intelligence into fashion design education
through the example of the pilot educational and creative project “Off/Script” implemented at the TSSA
Academy. The study is grounded in the Design Thinking framework and uses a mixed methodological ap-
proach centred on action research, supported by experimental teaching, pedagogical observation and the
analysis of students’ design works. The paper shows that Al tools, including ChatGPT, Resleeve, Getimg and
Adobe Photoshop, support idea generation, accelerate the prototyping of visual concepts and make the cre-
ative learning process more dynamic. At the same time, the study emphasizes that artificial intelligence does
not replace the fundamental components of design thinking, such as human experience, intuition, contextual
judgement and final creative decision-making.

The article also discusses ethical, pedagogical and technological risks associated with the use of Al. The
conclusion argues that the integration of Al into fashion design education is appropriate only within a clearly
defined pedagogical framework, with respect for academic integrity and under mentor supervision.

Keywords: artificial intelligence; fashion design education; Design Thinking; generative Al; action research.

1. dgbsgsemn

3obsnmgdols bezgmm Lbbgewabbgs ©gddgdom omzgobgdws Bgdbmmmangdl, myd3e 0go 3339mMdE oM
393300 gabmemo bag3mbol 60-70-006 Bemgddo(s, 3m33n@gMgdol asdmhgbol dgdmgas(s 3o- b dgdwgg
badysem dgn(sgaems. 39(360gMgdalb LEMsggo asbgnmsemagds, (3mmbobs s nbgmEMds300l abd@edamo bews
4360L Bmmbmgbsls sbamn bagsbdsbsmemgdemm 3sMawngdals Rsdmysmndgdsdy. Mdsmemgbo gobsomgdals bal-
Bogemm 3Mm3gbo m8bsdgMmzgg Mgsrmmdsda Mdmsmmm 939309806988 3930z (339madse 3sMgdmb
5 Joamn g5 3393enmdal Bogd@m@b. 53 3Mm3gLbdn LabbBagmm BmMMTs@gdal goMosddbs o¢y(30mgdy-
03, LagoMms sbamo LGB gans, MmMIgma(s 53&0Mgdmo 04bgds msbsdgmmzg &gbmemmangdmsb s
989980 0dmgdggdl asbsmmgdsdo — NbEMML3gmymRL 0sbsdgrmmag gbwgb(309dmeb dgbadsdnbm-
3sb, dagaemo 335030353006 LB3g(3090LEdL FMIBIdSL S dabamMmDy aoygzsbal. gMm-gfo sbgom nbm-
353096 Bggdbmenmann® asmmggze dnofbgzs bgmmzbamn nb@gmgd@n (Artificial Intelligence, Al).

badommggmmdn  bgmmaba@o 06 gmgd@ob  Lob@gdgdol 6B gamsns gobgomatgdol Labyol
9&93Dgs. dobo ogmEommo s 3Med@0gnmo 33mg3d RIMRKIOMO0m BMoadgb@mmos s doMomswa
98OML3gdB e babosmb 38oMgdl. dsMmmamons, 3gMmdm bgd@m@do 339 33630905 Bomds@gdmma Al-
ol g0dmygbgdols dogsmomgdn, oryd(zs dobmdMngo 3m3gM(30mmo sbgMaszs KM oM gobbmmsngmagdayemes
(Eristavi and Davituri 2021). bymmgbymo 06@gmgd@onb dgmbqgommds gsbsmmgdals baygBmBng ods-
0, Joybgsgs dnbo 36ndgbgmmasabo 3m@gbznamabes gosndxmdgbmb Labbsgmm 3Mmzgbo 3gMLmb-
3ndgdeo s 0b 3o gobsmmgdal badmsmagdom. 53sLmsb, gsbsmgamabbobgdgmos obas, ™3
Al-0bs 453mynbgds bagommgdl g s 3sbmbabdggdmnsb Joamdgdl, Mo babasbdmmas babzmem
&9d06memangdals sbmzosgos CoSN-al 2024 Benols obgoM0ddn(s (CoSN 2025).
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3Omdmgdol oG ommds gsbobadbmgmgdmms 30cmbzgdom, GMImaddyis 3sbymbgdo obL ©3sgdn-
ab 8menalb ©obsnbol dodstmmyymgdnom mMasbobgdmm Lbadomm@g Logsbdsbsmmgdmm-3dgdmddgmgdoocm
36mgd@do “Off/Script” 39dgdgo (8 mgdgmgomn,2024,https://www.facebook.com/Tbilisiartacademy/
posts/-offscript/792282346270886/). 3mmgd@n asbbmt(30gmms bogHmsdm@obm mgsbaobszoal OFf/
Script gemmdsma® 3mo@Bmmdsdg, GmBgma Ibs@mb Mdgmlb LogHmsdmmabm obsnb-gsbscmgdals
3oegbo bgmeagdol LENEYLEHOL, BoMIMRbmb s gowssg(30mb magabn badndgztgdo 3MmIgH o
3Gmead@ow (https: //thehub.io/about). 33mg30L donoswn joobggdas: 1. Gob 8moze3L ,bgmmzgbamo
068gmgd@o o gobsmmgds” s s 30l 8abo 3mEgbzomn bamggdgmo; 2. Bmame dgadmgds Al @9-
6memmangdol 068 gamomgds LabBsgmm 3Mm(39Ldn s Mo 3o3mabsl sbogbl ngo LBsgmgdals Jobssmblbs
5 3gomEmmmansdg; 3. Mo MboMgdo 08mJdgoqdlb LEM6EIddy s Wb dgndrmmb M9y babsoen-
obegb Al-b g08mygbgds babbsogmm 3Mod@0zedn. smbadbymo bsgombgdo dggbodadgds 33emgz0L 3nbsbl,
3oz o6 dmozegb bgmmgbymo 068 gmgd@ob Lonbgnbfmm s domgds@ oMo dmegmgdols sbse-
0?b. 33mggol dmagamo dabsbns LBEsgmgbdal dnbssmbabs s Fgomegdal gofMEs]dbs mabsdgommay &g-
Jbmmmang g5693m380, Mams ©as33symParmb 21-g Lam 39bals Immbmazbgdo.

doggbgega 0dobs, GmI LagMmadmmabm bLadgzbogHm LogMzgda bymmmgbyma 0bGgmad@nb dgb-
obgd IMagamo 33emgge sMbLdmAL, o6 sMbLgdmAL dobo 33mg30L gMmnsbo 3Mb(393EKyomMMo byogs s
LagMomm dgommememgns. 5do@md sembadbymoa 33mg30L 3Mm3gbdn dgbadmgdgmon aobos 3Gmdmagdals
mman39Mo gosdmgdab bsgmomsmo 3mdbaemn doamdgdol aobbsdrmgms, Mmdmagda(z dggbadsdgds 3Mmd-
930l LoMoymal s IMsgomdbMngmdsb.

3393590 803myqbgdmmons bbgssabbzs dgmmeon: 3m330m@gfmemon LBsgmagds, sanmmdfngn ©s bLagm-
»3dmMnbm badg36ngMm Bystmagdol sbagnaba, 3mbs(3gdms gogsmmmygds (066‘3836@0(3()0[)0030[)), badmddg-
M 33030 (action research) — Ladgomem 3m3dbsa(3000, MMdgmas dmo(3o3L ©gIMbLEGMS(300L, nEgsms
dmogmbgdsl, 09858 38Lb s 5.9.; 0bbENG MY Boamds — dmbsboemgms 3s359Mm0sbgdgmn dmagamo
30B60b gobbadrgms 3mb M@ mmo Gndab bog8nsbmdadn; gdb3dgMndgb@mman dgmmen — Al §gJ6memmangdols
359myg69d00 0b6mMzgs30m60 ©nDdsnbgdal dg3mdaggds, bmznsmn®-3mmEm@mo doamads, Mm3gmos 0om-
350bb0bgdl, Hm3 Bgdbmemmangda gomammgds bLabmasmgdal bemzosmmm- Mm@ mmmo 0bsdngnbs s
%35dBMEM90L ad3emabom s 8.9. 3335 9B9dbgds BgMgme dgmmememann® RsGRmb, HmMdmol dofMoma
096db bafdmaagbl LadmJdgom 33ema3e (action research), boenm 536356 dgomEgdse 35dmnygbgds
9Jb3960396@memn LBogmgds, sd@nmmn LBsgmgdal 3606303980 s Al-by @agmdbgdmema 3m330m@gGmmn
LBSgmMgd0L 9emgdgb@gdo. smbodbmmon dnamdgda dgadhs 33tmg30L B0bbnESL gedmBwabafyg, MmMdgmba(s
Bom8maggblb bgermmabamo ab@gmgd@&ob 0bGgamazonl 3Mm3gbol dgbbogms, ©s3306M390s s dggabgds
dmEob ©0ds0bol bogsbdsbsmmgdemm 3Msd@n3sdo, badstmggmmb 3mb@g]Lb@do.

399mygbgdgmos  gemgd@mmbaymo dsbgdo ResearchGate, Google Scholar s ScienceDirect,
0d(396@0 go3gows 2018-2021 brgddn 308md399bgd9em dqbodadal Ladgzbogmm LB Ngddg s 3mb-
%39M96(309060L obaemgd by.

Lbogmgdal 3Mm(39Ldn 3603369mmzs60 ogm LEGMLIbENL odGoMn, sdmy30Egdgmo LBsgzmgdal
Bobamobgds s 3gsgmanl Mmmal goMosddbs dgb@mmabs s dgdmddgogdoma 3Hm3gLbob Mebsdmbsb-
0. 3GomM0d G0 0ym 0bgm@mdssommo Mg3Mmoydzommo bBsgmgdolb od@onmsem Rsbs33mgds
3mdmgdsdy axdbgdmma Lbsgmgdom, Mmwgbsi LENLIbG oMs dbmemm dbs (3MEbsl nogaligdl
s M93MmME30Mg8L, 589 s6ywads Ladg3609Mm babssmdgamdgdl s (300mmAL oo @edmy-

30090mMo© googMal.

2. ogmtoggemo Ra@Bm: Design Thinking (eabs06-sb6m3693s) s bgmmmgbama

0b@gmad@o

BomImmaqboemo 3330l ogmamemo RomBm gimdbgds Design Thinking-ob 3mbsgazosb (Simon
1996), Mmgme3 3Omdmgdsdy mM0gb@nmgdam, 3mdbdsmgdgmdy Bm3MLoMmgdne ©d 0@gMszomm
36m39bL, Bm3gmos 989N 303mnygbgds absnbol gobsmmgdsdn. Design Thinking gsbobogmg-
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35 56 Mmamd s bmmme ©obsnbgfmmn dgmmeo, sMedge Mmammz 3maboGommo s 3gsgmany)n
Rothm, HmIgema(s bgmb BymdL bLE¥Y6Egdda 3gdmJdgrgdomon sBGMM3b7dal, 3Mbmadal aswagmnbs
s 3Mmgygbomemo 3osbyzg@nmgdgdol domgdal ©bsmgdol asbznmamgdsl.

Design Thinking-ob 3Gm39bob doMoman g@&edgdo - gd3smas, 3Gmdmgdal gobbsdmgMs, nggdol
396960690, 3MMEBMEG030Mgds s BgbGnMgds MMasbmma 35330MEgds 3Mmmgdady ogmdbgdy-
o bBogmadals (Problem-Based Learning) 3606303900, Loy (3m@bol doggds brgds MgsmyyMa sdm-
(356900L googfnl 3Dom. 5¢badbyyma doamds asbbsmomgdom Mgmgzob@Mns ©odsnbal gobsom-
mgobmzgol, Lowss bBsgmgds dgoMme s@ab ©s303d0Mgdmmo 3Gsd@ozobmab.

339300 GoMamaddn bgmmabyma 0b@gmagd@n 0b@gamomgdamoas Design Thinking-ob 36m39Ldo,
MmamM( 399mJdgogdomo s sbsmo@nznmo dbsMosddgmo 0bbEM39b@ 0. Al 356Lsnommgdom og@o-
Mo a5dmnygbgdmms ngg0l 3gbgGamgdals (Ideation) s 3Gm@m@odnmgdal 98039ddy, bowas ngo
MBON639mYMBES S gMbsGonmo g0bmsmuMn s 3Mb(393@ Mo 356056@ 30l LEMog dqqabsl,
F15(3 9BMNMgdes bLENLIbGMS 353mJdgwgdoom LogM(39L s shdeMgdws Ladydam 3Gm3gLl.

035b00b, 33mg3e dgdgBomE 9doxbgds bymmazbymo  ab@gmadolb, Gmamdi  °3&mbmdonmn
0Da0bgmo gosby39@0mgdgdol Bystimb smddsb. Design Thinking-ob gaetgmgddo 398mJdgwgd-
0000 3MbEOME0 s Ladmmmm gosbyszg@omgdal domgds MARgdmms LEMEYbEdabs s 3goagmanl
3abbobdggdmmda, bmmm Al 3s8mayqbgdmms Hmamz 3mabodn®o 3Gm3gbob gs8sdmagMgdgma
bademagds. ombodbymo asdoxsbs 3Mnbz03mman 36n0d369mmm3zsbos NBNboL aobsmmagdsdn, baws(s
55305690 353mM (3000 ds, 0bEn(300 ©S 3MbEBgJLE I YA sBHMZbgds BaMBmswaqbl dgdmddnwnd-
000 36m(39b0b baggmdggmb.

sdMoga, Design Thinking ©s Al 33ma30d0 bomdmmagbomons Gmams afmmogfmandgdsgbgdg-
mo Badhmagda: 3oMggmn asbbabemagmasgh 398mddgmgdom-3gmegmaon® mman3gsl, bmmm dgmeg - 3
mma030b &gdommmanm® dbsMmadgmsb.

33m930L ggagdo: 33mg393 ohz96s, HMAE bymmzbnma nbGgmgd@ob asdmygbgds babbsgemmm 3Gm-
(39b30 33LMdMJgdl 3gsgmanl IMMIsL, ML smez30bMBmgdl 3603369mmmgzebo, 3Mn@0 Mma S3m-
(356980bg0ol, ENGbyma Ladndomgdol o38mIsGobs(z00bm3zal. LEGMLYbEGJdds dsmamn Jggsebgds
30b39L Al-ab 3gbademgdmmdgdl s 3o8mba@glb @anb@gmgbgds bgommbam Jugmgdmeb dxndsmdom Gim-
amM 3 babbogmm, abg d93mddggdnm 33m (356533805 sbggg, domo badmdsgmm 3Emegbomm Logdosbmds-
do g58mygbgdols dndstmyyemgdaon.

33ema30Lb ogmEogemo 360d309mmmds: gogsMmmgms (3mEbs Bgommbyma Jugmgdal asdmygbgdals
dgbobgd Imealb nBnbal gobscmmgdada s 0gbGR0(30MS 989G NMMsdg 3mddgmn Bod@mmgdo.

33em930L Losbeg: 33tm938 baBmaRgbl by 3ombol dgbbagmol bsjsmggmmb (30g6mm gobsmegdsdn
0bmza3060 30Mmdgdab Jodastion, asbbommmaos Al gmgdgb@qdal 0b@gamaznal dgbadmagdmmds abonb-
ab gobsomagdal bob@ndadn, asbbsznmmgdao 3mbiMgGMmo Labbagmm sdm(396980L gatgmagddo.

33a30b 3Msg@ngmmo 3603369mmmds: 3Mmgd@nb Gomamgddo LE 6 gods dgobbagmgl s ao-
dmaygbal bgmdobobgmmdn 3Mmamsedgdo, Mmdmgdoz M3s &gdbogncn (3mwbol gocgdy smdxmdabadl
@0bmm 3Gm39LbgdL. 8sor dmmnl Resleeve, Getimg, ChatGPT, Adobe Photoshop s bbgs. domg-
dmmo 39093980 dgadmads asdmyqbgdmm 0gbsb Logsbdsbsmmgdmm 3Mmamadgdal m3@ndaodssnnbon-
30b 5 Mb53gMM3g &gdbmmmangdol sbgMagzol bLBMaEGgangdal dgddsggdobmgal nbsnbol Logsb-
3obsonemagdemm bob®gdsdo.

3. bgemmzby@n 0bGgemgd@n (Al) bl 535009300b 3mEab ab30Bab LabBsgemm
36m(39L30

05060 ab(303mnbgdol bbgs Logbgdmsb 0b@gamszns BaMd3mowaqbl gfm-gMo dmagat absb,
Gmdmomsy dbmgmom ©mbalb ¢Bngg@mboGg@gdo 53000Mgdg6 s Bosbamnbgdgb ©absnbg@mem 0b-
™M35(3090L. 5356 6oM3mMadgs sbamo a0dmbggzgdo mebsdgmmay 3gsgmanyn dgmmmgdal dodstio,
m3madoz mbs 5003380M©bgb 33536 S domamn Fmmbmgbgdam G300 Logsbdsbsmegdemm
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33698mbmsb. 58 3mb@ggLEdn, obsnbol MebsdgMmgy bogsbdsbsmmagdemm 3Msd@ngs aoMmangdbgds
&Mo0(30m0 ©ob(303mnba@emo bBsgmgbosb 3Mmdmadgddy ondbgdmm Lbsgmadsow.

LagMmadmMobm gsdmznmgdol LobEgds@odsonl bogymdzgmdy dgodmgds amgzel, GmI wds-
0mabo gobsnmagdolb msbsdgMmag 3Mogd0gs gBmdbgds bad dofMamaw 8gbwgb(305L, MM3magda(s WHo-
09600536356y s JHNBSbgMSL s 35330MgdMmn 503D s gsbbabmgMaggb Lygmmb gsbzomamgdals
396b39@035L. 30Mz9mo &9bwgb30s 3mazo3L oG LBsgmgdol Fgomogdol Gomomm @ebgMagal,
o3 bgmb 9bymdlb LEGMLIbGMS sdGon®m Rsmmmmdsl Lbgsabbgs Labbsgmm sd@ngmdgddn. dgm-
9 &9b0gb305 gemabbdmdl b3gznsmnFmn Logsbdsbsmmagdmm gofgdmal dg4dbsl, oy §dbal Lbog-
mab 3bgemgemmdabsl sGobMeg0z0 bzgbsMom 3GHmamgbomgdol dgbadmagdmmdal (nbongomsmanma s,
35033900 035mbsdM0bom, MbogsmyMn GMogd@mMas). dgbody 9bwgbsns ammabbdmal gsbsom-
mgdol 30x30m GMobbymMdsznsl — 330G gemmo Ggdbmmmangdal s Lbgs &gdbognco bo-
Jmomgdgdol 06 gamszosl Labbogmm 3Mm(39bdo. gL asbsmmgdal (30xGmm g3mey305do 068)96-
Loy@oe 0358goL bgmmgbyMa nb@gmad@ ol ©gdbmmmangdol sbgMags.

doammn  mabsdgmmgg dmmbmgbgdol  gomzamobbnbgdom, Lszmmsmo 3gosgmanm@o asdm(s-
0mgdol bagndggmbyg, h3gb od@nmMom 3uggmo dbsMb s0bndbmm Bgbwgb(305dL dmeals nbsnbol
303sm9mgdal babbsgmm 3Mm39bdo s bgmb 3mbymdm dom sbyMazsL, Moz aobbsgnmmadom docs-
mo dgx3obgdom Lafmggdmmdl LE¥g6Egddo.

Rggb0 godmzmomagdom, nbmgszom®o (30x3Gmmo bgmmgbgdol dgmmogdol gsd8mygbgds, ©abzo-
3m0bgdlb dmMol 0bBgadszns s mgmMogmo s 3Mag@ngmmn LBsgmgdolb 3gmmmgdol dg9d(393900
ammogmomds bgmb 1bymdl bmgbGms dgdmddgwadomo 59@03mdals aobgnmamagdsl. dombgoszsm
36M5J&0gnmo 3Mmdmgdgdabs 3m33madbymo Logsbdsbosmmgdmm Imwgmgdals sbgMmazobsl, wmgdwy

1339 Booma 0339mgds sbaema Labbsgmm doamdgdol gugd&mEmmds, Mo bgmb MBbymdl LBmwgbEqd-
30 05658906Mm39 ©0bsnbgMmmoa sdMm36980L (Design thinking) (Simon 1996) ws dsmama 3mb 3mgb-

&1bFsbmal 3Mmagbogmo Mbafmgdal Rsdmysmndgdol. gsbbsgnmmgdama Mmmo sbgom 3Mm3gbda
960g985 &g946memmangdl, dsgsmomaw, ChatGPT-b, Gm3gma(s @aghdasmgds LEnwgb@gdl bymmazbama
06&9mgd& oL 36ab303930b 390, dgbbogmabs s gosdMgdada.

3.1. 6906mbxema Jbgemab §996menmgngdab, 0bbEMm3968930bs s 3HmaMmsdgdal
359my9bgds

3.1.1. Al 3emo§ommdgdabl 35dmy9693s bobbsgemm 3mm39bdn

30m9d@ob  goMamgddo LEYI6EJOL dogem bgmmds B PMEMIgddy, MmMImgdoy 3bnd-
3b6gmm3bom 585603980096 ©nbs0bal 3Mm(39LL. 3o dmeal nym Resleeve, Getimg, ChatGPT s
Adobe Photoshop-aob csb@@mmo amogniob Goosd@mmn. Resleeve ps Getimg 3mas@mmdgdo sb-
960096 oo 3m(3mEmdol nDs0bal IMby39dms bamaDL s Moo smamGomdgdols dgdggmdooc
353md3m bbb 358 9MbadL, ©9bab(309dL s YYbn oYM 3MId0bs(3098L, M3 Laggdgmom gogdms
sbamo, nbmgsz0¢Mo dmwgmgdol d543bsb.

5b0dbyemo 3Mmamsdgdn bgmb 9bymdmbgb 30dmsmama 3mbBg6@G 0L LEMog s 95398 3140-
bobo o 30913 %mdqLgdsol. Lbgswsbbgs Ladmbol gmgdgb@gdo 3mMIdnboMwgdmes, ngdbgdmes dMsgam-
B39Mm3960 LGomab, Loemgdgdal, Jumgomagdal, BgMgdalb s GgJLENEgdal sbom Bsbsggddn. Al-ab

obdoMgdoo g9bgMomogdmes 3mbb@Md(309d0, 3MbGMMgdo, BMMABgdo, YESMgdo S BgMms o=
0Mo.

3.1.2. ChatGPT-ob mmemo 5 bgommbaemn Jbyemgdnb dbsmpsgdgms
ChatGPT Boc3mowaqbl 6g0mmbama Jugmgdal as8mygbgdal gfm-gfo y3gmoedg mgombohobm

dogamoml bgmmzbamn 068gmgd@ b bagmmadn. 0go gBgd@nMem gbdsmgdmms LEM©6E8goL &gdbm-
mmanabmsb dgmbbagmgmmdol 30Mmbgddos 30 s dobo 3GmMA3En bgntmJbgmabsmzgal bgwmsednfimman

ogm. ChatGPT-b a06maggdals 3mba3gdms dobs dgbadmgdmmdsl sdmggms 9839 nMow dgqbememg-
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d0bs 3m33mgdLMn @egamgdgda: nggdal dgmagsdgds, 3m33g@gb(30980l gobgzomamgdsdn @abdsmgds,
3G035mbBysmzgob0 0bgm@8s(300b FgaMmzgds s 360d369mmzebo 8mba(398930L as8mymazs (geambom-
09930l d94d6s, nbngosmMn 3mbbym@s30gdn, dgzombzgddg 3sbyybgdn, Mormma dobomgdol dom-
0350 sbLbs s Lbgs).

3.1.3. Photoshop-ob Gmeno ©0%506dn

Photoshop-o dofomsma 4360l GabB@mnm asd8mbabamagdgdlb — godmbsobymgdgdals gemgdgb@gdal
(BOdbgggbnb) oMo gmombs dowgl, mommgnem 30dbgmb dgqbedsedgds 3mb3Mg@ MmO sanmdEgdsmgmds.
304Lgmgd by axdbgdmmo asdmbabmmagdgda §3bal BgMms bosblgdbs s Gmbarymm asbbymdal. Ga-
LGN ao8mbabmmgdgdmeb dndomdabsl Mgmsd@nmogds 30dbgmgda (9ma396@9d0) s sGs Mdogda-
30 56 3mM3gdn. gb o6l yzgmedg gogd3gmgdmma 3gomen abgomn sMs@mbsmamo asdmbabmmagdgdals
3503mMbs (39350, MHMamMmgdo3e BMEBMYda 36 (30830 babs@gdo, MaEash yzgmsdg 9539d&nMom gow-
dmb399L BgMgdal s Ml @abzgbam aMmaws(30gdL. aoMms 5daby,

3MmaMadal 543b dgbademgdmmds 394@mErmmo aMoxozolb dg4dbobs s MobMmmoa gs3mbsb-
9mgdel 39dEmBamee avred3930be (dmaxa® WBmrgdgb 39ddmGam BoaModb 6 3gdEmGym
™3099893L). gb as8mbsbmemgdado dgagds agmBg@Mmammo (BgGHEnmado, bobgdo o6 IGMwdn) M-
d0basb, 641bgoMngo b Mz0mbgdyMn BmMMIgdabasb. 3Mmamsds Lagomms §g4bogMo s dbs@aMymo
0ebBMS(30980L O™, MmEgbsg aodmbabmmagdol Bmob (33emaemgdabsl 3603369mmzs60s Bamabbol
dgbomhabgds.

3.1.4. 39948memo 5 MbGMHYemn 3m33mBar30980 3EMgdab gomzemgddn

36mM799@0Mgdabsl ox0dbofMes, M3 3948mEMmo s MabBOYmn BMMBsEgdol gsd3myqbgds
a5bbbgoggdam dg09390L ndmggs (bo‘b‘@b@)nmo 5 8b0@36‘@@m60m). 353mygbgdyyem 0gbs Lobogby-
0 doamds — gmBmymemaggdo ©sdndegos MabGmnma gdbozom, bmemm gbzabgdo 39J&mEGMmma©
dg3ndagos Db 3obd@edoMgdobmgal. Ladmmmm ©absnbal ggbgMss0s bmEM(30gmegdmes Photo-
shop-ab brush s blend image from photo obb@ 3568 9d0b asdmyqbgdaon.

9b30%930b 394360bols go3mygbgdmo agm Lbzsabbzs dgommen — oMwsdnfin gqgbgFmnMgds dems@)-
BmE398Dg, 359G Mmoo gbznbab 39436s s dgdwga dabo sGgofmmgs dmoGRmEmdady, bmemm dgdwmga
blend obbE®396@00 gabaseymn 3m33mboz00lb 394dbs. @sds@gdoma 3m33mbo(30980L agbgFnMgds
3mo@BmMMmIgddy 396 ImbgMbrs Babm mado@olb sdmbeyMmgal godm.

3.2. 36m3980b bsdndsm 3mmzgbo 5 dgomomenmgns

MmamMs b6gdobdngHo sbamo §gdbmmmannl sbgMmazabsb, gMmboema ngm @sdmzngdmmagds Al-ab
353mYqb905Lmsb. 3gb@mMMgdn yuMoomgdom ©330M90MEbb 3Mm(3gLL. JMbGMmmnmMogdmma: sMal-
Bmmo 30689680, 3magosdn, 3odgmnbsgmmbmgds s Lbgs.

36Mmgd@o doMomomsm 3Msd@ngnm bobosml s@oMgds s 3Mm(3gL0lb bymaddmgsbgmmdsl 3gws-
ama-396@mmMagdn sbmm(309mgdwbgb.

©0d5060b dg3Mdaggds Msdwgbndy 9@o3L gomomme:

® 3@mgd@nb Bgbagsmo: 53 gBo3dy aobbmE(309mms JgbGMGEMBaL 3God@ngobs o ss3G Mo
LobE B0l godmyqbgds. LENLI6Egd0 359(3696 LognFm nbggmE@Bs(300L Al-bs s ChatGPT-%g s-
3dbgdmm g3mB89bma(3093L, a969Ms@0mma Al-ob 3606(30393b s “3MmmB3@nbgol” (prompting
- bgmmgbamo 06@9mgd@obomgzol LB s BybGo 36dsbgdgdal 8n(393s) 8gmmwgdl. dnncqls
0bgm@mds300 &99b030lb ogdao s MaMymagom batggddy, gmogzabs s d39gdnmEo dormas-
6mdolb bogoobgddg. ChatGPT-b 24-bssmosbo bgm3obobgom8mds mbMmbgmymagama aym.
LEMEI6E AL Bngbmom: bgmmzgby®m ab@gmgd@Lbs s ChatGPT-%g wogndbgdmmon mg@sm-
a0 LafMgimdgboszom LobBgdgdo — ao63sMEgdgda, my) Mo Mol ggbgMsdoymoa bymmgbymn
0b&gmgd@o, Hmame d9domdl 0go; Mg3m3abes30gdn 3gbg@s@omma Al-0b g9J&nco godmy-
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96905bg o “361mM338nbgol” Bgommdy, @S mEo abb@mMni0gdo 959G M0 “3Mma3Egoal”
(66(506360 5b domomgds, MmMAgmbe 3odmggzo bgmmgby® OB@QQQd@b) RMOMINmogdsdy,
sbgzg ®hg39d0 bgnmmgbgmgdol godmygbgdal dgbsbgd dgdmddgwadnm sdm(35698dn sbaemo nwgg-
30l 3mdogdobs s 1393938060b domgdobomgal; Hmame gowssgzomb nDdsnbgMmds byoMmbye
JLgmgdmsb 3mdomdol Mbstin 3mMbznEMab@mm M30MsBgbmdaw; 0bgam™mds30s dob ogdoo s
MoMymBoo dbamggddy, asdmygbgdal 3Mm(3gL3dn gmogobs s 8380g3nmH0 Jomnsbmdals 3¢nb-
(303980L 56 dsM3930L dgbabgd s o.d.

® 3afggmo g@d3n: BnbobodMmmad@m 3330 s qdab dgMRgzs. sbamaba s Logmsznol dgbbBog-

s, Ladmenmm 3Mmgd@ ol mgdal gobboemgs s 3mMgd@nfgds. gosbyzg@omgdgdal domgds,
sbamo 0980l B53mygbgds.

® I3mg g@o3a: Lobynbo 3oBHmdomo 3mb(3993(300b 3oBLsbEEM9d0L Fobbnoc 3g8bs. Fndmmogdals/
sbmznoz0Mn Myydqdols (gbdn%abo, BMG™Mgdo, dobomgdobs s Fu@mbodnmal %603836@)360),
m3mada(z 3o6sbobogMgdbgb o3 3memad(300b dadsornmgdgdl.

dgbadg g@s3n: 35005by39@0mgdgdal 3obbmmzngmads. 3Mmgd@ab EgdbognmMn ogsmgdal dg-
4365 s gbgndgdol dgddeggds — dmdsgsemn dmegmgdol gbzabgdol d94dbs Bgbwgb(3ngdal,
35bLsDMzMNMmO BgMswo 3omoBMmabs s dobamgdal gomgamabbobgdom; Bsdygsba Lomyg@abs
s 3Mb(39983(30900L 5MRg3s. 59 YBS 3¢060dbmb, MMB nDsbal g smnEa dgdmdsggdol dg0-
628w, LEPRIGEIS0 02g3b7b G9dbog M @dgoEosl, HmBgmn ImaEagrs gmegdE0eb y3gms
3mbo(300.

® 3gmabg g§s3n: 9b30D930L 39696300 Al-0b godmygbgdom 36rm33E 90l 39d39mdoo gbzodgdol
39696300 — “3MmA3Enl” dgygebs, Mm3gmo(s sembgmms Labymggm gbgadl; godmbsobyymagdgdal
3969606980L dg9a980L 3MBEHMML ©Bs@gdncn Bmbszgdms domomgdam; bgmmzbafa ab-
&9m9gd@ob bbgs dgbademgdmmdgdol go3mygbgdsbs.

md099&0b dgbsgdbgmom bGMLyb&gdo dndsMmsgwbgb bgoMmbym Jugmb, Msms gndbsrMow go-
bgbabogMgdabs domo nwggdo, qbzndgdal LabyMzgmo qGsmgdo, BMMIsE, smbgMs, BaMgda, bBowmo,
Jbmgomadols ©s3s@gdomn 356398Mgdo, BgMms 3amoBMmgda, MmMmbsdnb@gdn ©s 8.3. ggbgMszamemo
bgrmzbm&o 06@qgmad@ob (“dm@n”) dsbadg ImBndsgg LobEads 30, 93@™Bs@ Mo J8bows absnbals
dMogam 356056@L. dgmgasm LEMLIbEGdn M3gMnMgdwbgb own Mammgbmdal Lbgawabbgs LB omabs
5 a5dmbabmmagdol go8mygbgdom, dgdwga 30, 93 dgogagdal bagdzgmdg, mnmmgnm dmogmb bsg4-
360 gobbogmmgdamo dGHabom 1bogsmyma baboscmn dgbdabgl.

badmdom 3Mm(39L3dn 388mygbgdmemons dgMgmmon dgmm@mEmany® Radhm, HmImal doMomsw -
6db Bomdmawaqbl badmgdgom 33mag3s (action research), bmmm ©sdbdoMg dgomegdoe go3mnygbgds
99b3960896@ Mo LBs3mgds, sd@onmn Lbagmgdal 3M0b303gd0 s Al-bg oggmdbgdmmo 3m330nEgm-
o bBogmagdal gmadgb@gda. 5bndbymon dnamdgdolb dgmhggs gobdaMmdgdaymos 33maz0lb 3nbbom

- bgemmzgby®o 068 gemagd@nb 068 gams300l 3Bm39bob s 33063988, GgbGMgds s dgi3sbgds Mgsmue
Logsbdsbasmmgdmm 3Msd8nzodo.

3.2.1. 36mgmsdnb 3Msg§nzmema dgg3930

bgemm3bn® 068gmg@sb m653dOMImmBobols sMe3Mmmabmbomgdo LoMmoemggdbsy 3g3gxob-
Q0. B5350Md©, Md308306M39md LEMYBEE3s sGMsLbmM0 3MM3mEM (30980, sbodgGManmo mzgsmgdoa,
3M3bbmMa 3m3daboMgdamon gemgdgb@gdo, ©sds@gdomn Lbgmmal Bobormgdo o6 sModbgdMngn 3gM-
L39d&03900 Bnomgl. sbgzg, Bmaxrgd asdmbabmmgdgdo bgdgGow ©gGSmnddNmo ©s MgsmobE
353mEomEs, M3 3mbsbomgqdl @abimdgm®mEl 1Jdbows. 36ndzbgmmasba nym dmmbmgbgdol dodlo-
dogm@se Db gmEIPmomgds. bgdg@o boGyzgdo ©s dmbomzgseba smbgMs bgoMmdLgml 36g3ws.
396@mMal sbdomgdom bGMgbGgdo LESgMMOLbL LEMMa “30MI3Ggd0l” Asdmysemndgdsl, ndmagmeo-
b9b 3mb3Mg@& e, bomgm s oM 0g Ammbmzbadl — L3g(30x30399M0 GgMHdobgdols s Mamo Lndyzg-
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dob gof9dg s sobedydeggdgma dmegmoal 3mbzMg@ymoa bGomal domnmgdom. 530 360d369mmzbac
0dMgdmes Al-0b 30939800 3gbodadnbmds absnbgfmal Immbmzgbgdmsb.

08335650, 0 Al-0b 80gH aq9bgGomgdmmo godmbabmmgdgdo bHma o6 dggbedsdgdmes badmbol
&9960396 3mmbmzbgdl, gMmzggdmms bBMgbE0, Mm3gmoy badmemme 53935398ws ©S 3G 0Mgd-
5 0dd0bL. dmaogMo 60dMdDdg 3mbsbomggdl somdbom gsblbbgeggdamoa Immbmgbal gmM3nmoag-
ds mbggmem, Lobsd LabyyMazgm dggal Fosmbgzbab. 63d0bdngM dgdmbzgzedn, Ladmdsm 3Gm(39Lbds
LEMLYbEGYOL gbadmgdemmds dabi(zs L matn godmzormgdoom EsMBINDbgdMmny3696 0dsdn, MmA3: oy
y39ms 9030 gdbogmcsn Lbmmsw ogm gogmamo, bmemm gs3mbobymagdal g96qMnmgdal d6dsbgdgdan
LB ©s LbmMaw ngm dgygsbaemn, 35d0b mdogd@ob dg4360l 3Grm(39L0 360d36gmmabac hjsMogdmmos
s bgmmzba®o 0bGgmagd@n domsemn bamobbolb s bszdsmo mmngnbsem® dggal ndmames — dgbe-
dmgdgmo bgdmws msbsdgrmmgg dmwoals yzgmes &gbogb(300L, gmgasb@yma gMobs o 3Gsddngmmm-
30l gogM0056985 cnmmgme 6539dg3s6do.

LEMLIbEGIOL bg3g 3dmMbrsc dgbadmgdmmds, bgmmmzgbymMa 0b@gmgd@ob nbb@mMndgbGo gsdmgy-
96980650 1339 56Lade gbzadDdg 3oM0s(30980L5m30L. 0bobo YEMSME 0MRg3696 96 BgoMmez06q6
35dmbabmgdsl, 399mga bgmmsbamo 0b@gmad@ b 3960mwsb 0MBg3bgb mey300L “gotns(30s”. dgwg-
350 043695m©s LEMEIBGMS FIBEOBNsDY 53 9dmmn sbaa bsbggdo.

353mbobymgdgdal g96gMoMgdobogal obsxnmo ©MH™m ©sdmogdamo oym obobym sdm-
(35693bg — 15 bgonwsb Modwmgbndy Losmadwy. Rzgbo 3Gimagd@al 1dg@glb bsbomda mdogd@qdal dgb-
54dbgmo dbmemme gMon g asbos bagomm.

36m9J&0b abEMmgdobal LEmgb@qdds dgobbogmal:

® Bg06mbyma Jbgmgdal Ladmamadao godmbsbmmgdgdal a9bgMaMgds Bqdb e smbgMarm-
Md960L godmygbgdocm

® Al-ob 06ga@sns Adobe 3mmamedmm 353085580

® G0mmBimo JbamgBol s3rmao30030bs ©o 0BLEMBEG b a58mygbyds

® 1m33mydbmn “36ma3BgBab” 34365

5009m3mBGIBE0b a96FMgds bsgmmstio Jg8mdBgpaBel Smdmmsabszoabogals
89b0 30l 5 b3mga60 92394BgB0b 34365 g0gmgBabogal

® 3mE@™gdob 3133985 (BgFHmsb Fndomds, Hg@dn, GHBLRMMBs(300)

® 4969M@0mo Bgommdol asdmygbgds

LG MLYbEGYE3s Agdmagl L gMatn BabGsbonm dg4dboemn gbzndal GgdbogmMsw godsmormm om -
396@00 35593939 bymmzbyn 068 gmad@nb sbdsmgdom; dg04db6s dmmab nbsnbgMmol 3mEMEGBmmom,
&obbo38emab s 5dLgbysmgdal gbgndgda, doMmENg0 30gM3IMbEG6GN s (308MMmn godmbabymgdgdo.
350 dooglb ob doMomsmo (3MEbs s MbsMgdn, o3 3mEal nb0bdn byrmzgbyMa nbdgmgd@osb ws-
3 300gdgeo 3dsmdobmgal sbdoMmgdsm.

9330600 3mbs(3939d0 dgafmams batnbbmdmaszo 33emg30L 3gommgdal gsdmygbadom s dma(ze3ws:

® LobBogmm 36m(39LbY 3gsamanm® ©s3306h3985L
® LENEI6EDS aBBYHNMN 63T g36980L sbsemabL
L dg3mddggdnomn 3Gm3gLob 9@ od3mdmag m3ndgb@szosl

dmbas(399ms sbamnba gobbmMsngmes dgamgdomn ©s 068gM3MgGs30mmn doamdom, Mmdmal
30Dsbo ngm Al §g4bmmmmangdol gogmabal dga3obgds bLbagemgdal dobssmbdyg, LEgbB s dgdmJdgwgd-
00 5803mMdady s 3MmEBgbomo MbaMgdal gobgomamgdsdy. 33mmagsze oM ababagws dobbsw dgmgagdals
LESGLENINO 3obBMAsEYdL, sM33gm JMb(396@MMadmmo ogm 3mMb3Mg& Mmoo Logsbdsbsmmgdemm
368 94LE0b Loe@Iabgnm Sbomndby.
- 118 -



606M 3302M3XN33NR0

03@™MM g0 5(36mdngMgdgb 33mag30lb dgbem3ggdl, MM3mgdos M3300MEgds Imbsbamgoms Go-
mgbmdsbs s bamabbmdmog 3mbs3935dbg mM0gb@o(300L. dgbedsdabaw, Bomdmmagbomo sl 336980
a5bobomgds Mmammy 3mb@ LG oMo s 9d3nMoymon sbsdymgdymon doabgdgdn, MGmMImgdo(s
dgodmgds gobrgl boggmdggmo dgdamdn, Nudm BosMmmdsbd@edosbo 33tmgzgdabomgab.

3.2.2. 33ecm930b 5b 3365

bgemzbydo ab@gmgd@o 3Mmgd@omgdol 3m3gbdn sobsmnbgdws o dmbszgdms dsdgdL s
Lonogabmds sm@gMbo@nggdl, s LEMLIbEIOL 3Mhgzo6alb Magabnymgdsl sdmggws. BynGmbyem
JLgmagdl dggdmmor gbogsmuMn 358gMbgdabs ©s (308G Mmn 3GMmEMEN3gdal dgddbs, Moz db0d-
369mmm3bom shdofgds nbsnbolb 354360L 3Bm(39LL doMmggmn gbznboEsb Ladmmmm dmegmsdwyg. Al
DBONB39mYmMBS Mbsdgmmag E96wgb(30960106 dgbadsdabmdal @s Ladmamgdslb sdmagws bBwg6-
&L 30g3sMr0m YMomgds ammdasn® 3mb@gJbE by, Momss sdmas Jomo MM s aod3sMEB03d
G0bymo agomgdgdo.

LEMLIbEGgd0 MmegzobRMmgdo 0y3b96 dgd8mddgmgdoc 54b3gM0396@ 9330, bmemm Al-b badmsmagdoom
mMma039Mo, LEMogsm s dsmambamabbosbso bogdmms dmmgmoal ©g@smgdal, ggmms 3smo@mabs
5 &gdbmmmaon@n gmadgb@gdal gobmsmabszns.

36m9J@0Mg00Lslb gomzgamalbabgdymoa aym Mmams Gu@mMgdmsb xanxnmn 3ndsmds, sbgsg
53m9) 30009890 3mdomds, dmsmmm badnbom 35mgdgdo o6 sMbgdmdws. xanxdo asgMmnsbydmmo
ogm 12 LEmrbG. LEMI6E IS0 godmamBgmM©Bb Bsmamma Bm@ngs300m, od@onEMom ©s bn om-
60, 0bmzgs(3060 0©ggdom, Mo Al-ab 8ng® dgqdbaem 3Em@n]@0b 3Mmaggbomm LB SbosMEgdL bMmy-
5@ 5335YMBOMad0S.

4. bgemmzbyMn nbGgmagd§nb g33mygbgdalb dgbadmadmmdgdo s Mab 3gdn
LabLBsgzemm 3Mmm(39L3n

4.1. d9gbsdemgdemmdgdn

Mabemmgl dmdsgamdn bgemmzgbymo 068 gmagd@nb ghm-gfma 13d60336gmmmzsbgbo dombggs gobsom-
mgdob batobbobs s bymdnbobgomdmdal 3339060 aodxmdgbgds 0dbgds. bgmmazba® ab@gmgd8 vy
o3ndbgdmemn 3MmaMmadnmo bEMbigmymes LBsgmal 3Mm3gbol gomd3xmdgbgdsl 339 dmBog3bm
5-10 Bemols go6853mmm3sd0 dqdmgdl - 3gAbmbarnmo 3m33nm@gmolb (PC) gotomuo go36(39mmgdady
39803 3o (Gates 2023). «moogms, GmB bgmmsbao 06 gmad@olb LobBosgmm 3mo@nm®mdgda Im-
98909096 36 (390, IMegemePgmzgabo s 360d3bgmmzgebn nbgmMds(300L baggyydzgmbyg, Mmdgmo s
03608985 bbgaabbgs Bysmmmsb s ngbagbgds bgommbmmo JLgmgdol 89d39mdaom gosbasrmabgdabion-
30L. gb Ladmamgdsl sdmgsb LEMI6E oL b3mds 3dmbrgm domsemEgdbmmmann®, Sa3d@nMgdem
Logsbdsbsmmgdmm Mgby@mbgddg, Moz 0dmgss dgbadmgdmmdalb gs936mb ngal asbbmE(30gmgdals
bagomamom 608wdgdL (European Commission 2024).

R3g60 3MmMgd&nb RoMmamgddn omsbBMMmms, Mm3 donbgoszsm Lodmgasmgdsdn s@bgdmema dndg-
dobs o 3memEabgdobs, bymmgbymn 0b@Ggmgd@n o3 9&o3dy 390 Rosbs(33mgdl beymaw oG5 LEY-
©96@Ls 5 oM(3 3gaamal. 8©s305b0l, Mmam (3 3g@agmanl, Mmeo LBsgmadal batmnbbal xdenbgg-
mymeado 33mag 1360d3bgmmzgababns s Al-b dgbadmgdmmdgdn 83 3Gm(39Ldo K9 RgMMI0m dbmemme
5dbdoMg BMbg (30900 SbEMmMadL.

LabBsgmm Fobamgdol dg@hgzs s dgddbs dgodmgds bsbommdmog 938mBo@ndgdama asbogl,
091335 bgommbyemoa Jbgmgdo xgM 396 dEOMb3gmymMBgb LEmymePam dggalb Logbmdmog s dgo-
MEMEmMa0n® mbgdyg. 830@m3 suy30madgmos g4L3gMEmo dgwsdbgggmmds. 3geamaol Mmmao o6
dgdmogamgmgds dbmeme dobamolb dmdbsgdom — ogn sbgzg bgmb Mbymdl 3MgsGomm 3mbzgyzns-
5 BmMI0Fgdslb, Moz @0Ds0bal 3Bm(39Lob s@bgdooc sb3gd@L Bomdmawaqbl.

Rggbo godmzamadom, Al-ab g539J&nMn 0b@gamsas babBsgmm 3Gim(39bd0 Imombmal g@smn&
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3933350 s s@bgdmmoa Labbsgmm dgmmmgdol Lobmgdl. dsgsmomsw, Azgbo 3Mmgd@nb bamds@gdals
96m-9fmo 306mds aym bGgbBgdal IbMoEsb 1339 MLYdMMO RBYbEIbE Mo (3Mm©bol 35dmy-
9690s: babo@n, 3m33mba309, 3o3gB0Mgds, BgMalb mgmMos ©s Ladsbabm MbaMgda abgom gMoxynym
3MmaMa89dmob dmdomdadn, Mmamenzss Adobe Photoshop, CorelDRAW ©s Adobe lllustrator. gl
Y39mxg6o 530mgdgemo 0gm, Gams bEngb@gdL dgdmgdmesc Al-ob 0bb@®396@8980L gB39J@&nM0
0b&9amMs(305 d53mJdgogdom 3Mm(39Ldo.

dombgosga Al-ob 360d369mmmdabs, g0 @A ©sdb3sMg badnamgdsw s g9 Rssbs(33ms ndsnb-
ab d94360b dogmo 353mJdgmgdomn 3Gm(39L0 3s305bMM0 gsdm(znmgdom ©s 0bGgmagdom. Al gb-
doMgomEs LonbBgMgbm 0ggdal gqgbgfMnmgdadn, dogmMsed obsnbgMol gl gobbmsngmgds 3o0b(3

LaByol 3mMb9B(30edY 0ym ©STM30Egdmo. 3GMmgd@& ol Ggdbognmn ebggbs, wg@smgdal 394dbs s
dobamgdol dgihggs 33meg LEYBEJE0LS s BYG™MENL gMmmdmagn doemabbdgznm 34dsgwgdmes.

39083Ma0-GGMM0 YyMomadom 330M53mMmEs mommgmmo bEgbEEL Jogm Ladyndsm 3Gm(3qLUL.
bgomdLgmo 3mddggds dmbsbomams dog Babsbbat gsbgfMnmao semammomdal dobgmgao.

4.2. mobz960

9933569335, bgmmazbado 0bGgmagd@n bbbl sbom 3mEmadmbELS ©s dgbadmgdmmdgdl, od(ss,
39(36096M9d0 BIoMow LoMdMMEGD BobdsbmMa 0bGgmad@nlb ymzgmmemon® (3bmzgmgdsdo sbyMazol
0L 390Dg. 3603369mmmgzebo 3MmMdemgdgdos: 9abob@gbs0omMn, goognMo s 0bGgmagd@smytn dg-
093900, 3mbs(399ms 3MbRngb(305mMmMdabs s NLoRMNbMgdal Lo 3ombgdo s Jomn gogmagbs ssdo-
3696 899md8gqdnm 3m@qb(305mByg. Bsgsmomam, bymmagbamo b gmgd@ b (Al) 8n8sto dodn 1960-
056 Bemgddo 30639mo dn@Bobgmds omqds@nzmbds s 3Mn3@mamegds 0306 Rxmb 3mwods (Irving
John Good) gosbdmzgsbs. 8g(3609M3s Bsdmoysmonds nwgs abgmo bm3gM0b@gmgd@ oo s3s6o@0b
3qbobgd, HmMIgmag moz0bbsnmn 3sb7sbqd0l dq43b6sb anbyYgdL s gossdsmdgdl ssdnsbals nb@gema-
J&L. anab 0gol msbsbdsw, dmbogds ,0b@gmgd@ oMo sx3gmdgds”, Gmdgmas 0gbgds 1 3obsbzbg-
™o a58mambgds (Toon 2025). 36n@sbgmo 530bazmbo bEnggb 3m3znbaon (Stephen Hawking) gzsacob-
0egdl, Hm3 bgmmzbm®o 06@gmgd@nb dog dg4dbnmo baggMmbal sGsbs 3dstnbaw dggsbgds dgbadmms
393M3M0mdob 0bBMM0sdn Moegbo dg3Emds 0gmb, MHm3gmo bLogmmbal dgddbal 3o3mdMomdals
a0bgdmdal (Hawking et al. 2014).

&99bmemmanmmo 0bmbE Mol mngMgdo dmmbmogdgb demngdo bob@gdgdol dqdndsggdobs ws LBsg-
mgdab dghgMagdabzab s bgsdgh 300b3ggdL — ogbdsmgds myy sMs bymmzbnMo b gmad@o (3bm3zMgdsL
abyg, Bmames sGsbmogl, o 8magebaggdl 08sbg 898 domsl, Gm3gmas B3gbbsb smg8s@qds? (Tegmark
2017). s0r0bmdoo bbgs 333930635 © G946mmmann@ds gdbdgm@ads Beneficial Al 2017-0b 3mbayg®-
96(300%g 3omogm&mbosdo (Newsweek 2017) bgemo 8mabgmagl 23 dofoma, yzgmadg gogmgbosb 36nb-
303L (Future of Life Institute 2017), &m8mgda(s bos sn(3396 39360969885 bgemmaba@o 06@gemgd@ol
3q99353980L5b, Boms 9DEON639mmymb Bnbo NLbsgMmbm, 3Bmod@ommo s gmoinmo dodsGmegdbom
dmdMamds. 338™Mgda LGNMIME Mabgmo s 308gM brmMzoan dmmbmwgdgb, MmM3 bgmmzgbamn 0b@gmg-
980L y3gms 833mmq356b mbos sbbmzgl mognsbmn 3m3smdals qonzmen dgogagde (Russell and Norvig
2021); SpaceX-abs s Tesla-b ©s8g3dbgdgm ammb 3sbzalb (Elon Musk) gobzbowgdom, bymmgbamads
06@gmad@&ds dgbadmms ,,(3030em0Da(300L 3obagnmgds® gsdmabgomb. (Duffy and Maruf 2023).

bgemmzba@o 0b8gmgd@ob MLogGmbmgdal dqbobgd 2023 Bl 6mgddmolb gemmdsrye bado-
&by (0000 660@063000) 28 439ysbs 3gmobbdrs gHommdmog 439gdgddyg, Moms md3056 so(30emmb
58 begggmmdo LBGsG 3BMaMgbol 3@sLEMmMummo dgrgaqde (UK Government 2023) ws +.3. sbagg,
3d@momMos Imbobssmdmgagms dgdmmmgds 0dal godm, GmI bgemmgbymo ab@gmgd@ob astdgdm
3@ gbomds sg0m@Bogds, dgbadmms, 3943bslb sfemgamab@ Mo dmemmenbgda bgmmmzgby® 0b@gmgd@ by,
am@(3 3565(399Dg, ©d 36 bgmbabymdy, Mm3gmbsy dgydmos 3mboG oy 3Mm3gbgdols Ibstsg-
96s (Berryhill et al. 2019); s6b93m3L dgdxmmgds 03sbys, O™ G9dbmmmangddy asmodstdgdamma
5dm30gdnmgds dgodmads dg3mddgmgdncmmdol scmfgmbasbs s 1bngsmmm@o bgwmgol asodmmdsal
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39:mbymb bgemo (Bello 2023). 85(360g693L segmggdo ob g3od@ns, Hm8 gatom dgbodmgdemmdgdmsb
96md bymmzgbamo 0b@gmgd@n bym gudm 3o bbb aogmgbslb gobsmmgdsaby(s; 85906, Mmwg-
Loz dobo gobsmemgdsadn 353mygbgdol Mmamm(3 sgdoma, abg Yofmymapnma dbstMggdo bammow Asbl
(Holmes et al. 2021) s 5.3.

od dbGog hggbomgzal Lanb@gMgbms, dsgomoma, 3gmagzal sbgsmMndn demagns@nl 3MMbmgdabs s
3ol 0 gdsdg Logsrmzggmmdo (Bakradze et al. 2016); 00356 Bmgm@snsl 33mgge, Mmdgmoaz Jotoy-
mo 39ML3gJ@n3056 3obobomagl 3mogos@ol (365050, dggobgdal 3Gmamsdnmoa dEMNbggmymeyals
353myqbgdobs s 03sb, o9 BmamE dgmdmos dob go3mygbgdsl dmagns@ol 0gb@ognznmgds ©
28 (3mEbab g58mygbgds bogsbdsbsmmagdmm asdmzmnmagdal goboymdxmdgbgdmosw (Chokoraia 2023);
39335L00b 9160396ML0G G L ©M3N396E80, MM3gmoa gobbadrmgMmegl 30335L00L MBozaMLOE G 30 ba-
mmgbm@o ab@gmgd@&nb agbgfszomoa bgmbsobymagdolb godmygbgdal gonzn® bemmdgol (Caucasus
University 2024).

LogM@admMMOLm  MBsIIMMImmds  sy(30madgmos, 0d3d, gsbbbgsggdmmo  Ladsmmadfngo
LbEY3gdalb godm, Maymns ghmasbo s 335300 MgaMmmd(30900Lb A gbs. > (30emgdgmos sMbgdmmo
batzgbgool gomgamobbobgds s domn gowagds, sbggg, bgemmabamo ab@gmgd@ol 3mboGonmn dbs-
99%0b godmygbgds. odze gb 3Gl IMmMIsGg3000 3MM(39b0. 535bmsb, asbosmgamabbobgdgmos abogs,
3 (30mbobos bLadmBsgammm Lagsbdsbsmmgdmm Lobi@gdsdo s5@sdnsbolb s 3564560L MBsIIHMImm-
30l Logommgds, MaEash gb bamzgmgbm abss &gdbmmmmangdmsb o948 060 RMMogmmddgwgdobomgol
(Gates 2023).

5. Al-ab 0b@gaM5(305 bl 335009300b MEAL aD30bab Labbsgmmm 3Mmm(39Lbdn

MmamM3 99339 90360369m, LadoMmzggmmda bymmgbamn ab@gmagd@ ol sbdgd@gdo xge o6 s&ab
068 gac0mgdmmo gobsmmgdolb bBsbsMEqd3dn, gobbsmm®gdom dmmal nbsnbol smada. Al ggmm
bdoMo godmoyqbgds LBEsgmgdol JbsMmaggMabomgal, oMy Mmamy sdmy)30@gdgmo bagsbo. dnd-
0bsMg g0maMgds 30 oB39698L, M3 Al-ab 3606(303530b goggds s Fobmab gy9d&nMa M MM
LabBsgem 3Mm(39L30 L ao36Y39@& 0 BogdB™MEGd0s. 0g0 domnsb Gofmmm ©ab(303mmnbss, bgm™mds-
&030b beggg@ms, Bmdmoal 3m3309@ g LobGgdgobs s 3Mmamsdgdl dgndmosm s@sdnsbol nb@gemg-
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(3m@bol 3sbxybnlidggdmnsb godmygbgdsl, dgddbal Logmdggmb ogMmabBos dMmaugbomma Mm@ ne-
abongol, ®mIgemag ImgMagds (30536 Mgommdslb s dg06smBm6adL gmo3m® doaMommdsb.

La3336dm Logygzgda: omoogmn asbsmmgds, 3magosdn, badsMmmgdMmngo 3ModB03s, ©3dgd0Mn
900039, LadaMmmgdMogn BgMs, 3Mmeygbomma 3sbbabdggdmmds.
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THE TRANSFORMATION OF LEGAL EDUCATION IN THE DIGITAL AGE:
THE PARADOX OF PLAGIARISM AND ETHICAL SUSTAINABILITY IN
LEGAL PRACTICE

Levan Mosakhlishvili
Professor, Caucasus University

Abstract

The digital era has fundamentally changed the culture of creating, disseminating, and using knowledge.
The field of education, especially legal education, now stands at a point where traditional standards of aca-
demic ethics confront a new reality: the exchange of knowledge through digital platforms and textual practic-
es shaped by artificial intelligence. Plagiarism, which was previously associated mainly with academic integ-
rity, has become one of the major challenges for professional ethics, legal precision, and the sustainability of
knowledge.

For centuries, legal education has relied on originality, independent argumentation, and strict citation
rules. At the same time, the legal profession is built on the same textual structures whose repetition and stan-
dardization ensure the stability and predictability of the legal system. This is where the paradox of plagiarism
emerges: what is considered an ethical violation in academia is often a necessary element of professional
efficiency in legal practice.

The study aims to analyze the causes and consequences of this contradiction in the context of digital
transformation. In the digital environment, legal texts, court decisions, and contract templates are easily ac-
cessible, which facilitates learning but also makes it more difficult to define the boundaries of originality. The
use of Al-generated texts has further intensified questions of authorship, academic integrity, and profession-
al ethics. In this context, the study seeks to understand how legal education can preserve ethical standards
while adapting to the demands of digital reality.

The expected findings indicate that legal education needs to reconsider ethical standards so that they
serve not academic formalism but the real challenges of the legal profession. A new approach is needed to
balance originality with the consistency of legal texts, and strict academic requirements with the flexibility of
digital reality.

Understanding the paradox of plagiarism in the context of digital transformation is not only an academic
discussion but also an integral part of the Sustainable Development Goals, particularly quality education (SDG
4) and the development of strong institutions (SDG 16). A reform of legal education that recognizes digital
ethics, the culture of text sharing, and the responsible use of knowledge can create a foundation for a profes-
sional legal culture that adapts to digital reality while maintaining ethical sustainability.

Keywords: legal education, plagiarism, legal practice, academic ethics, legal writing, professional responsi-
bility.
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1. 39Lagzdmmn
0b539MM39 (3086 93mdsdo 0L 0L 3MmeRgbos Bmombmgl badsMmmgdmogn 3GMdmgdgdols

Loe@3obgnm sbomadl, bem@mIsGoymo Mgamms30960L gBgJGNG godmygbgdobs @s domamn googyen

LEOBEIMEJEL (3350 MbEBJd0 0gdgb aosbyzg@&Nmgdgdl, MmMdmadas gogemgbslb sbgbl Mm-
amM(3 (393 306193y, 0bg Jormosb Labmasmgdsdy, Mab gsdmg dsmn 3Mmeyqbommn boddnsbmds

33bbs g gdmm 0b@gmgd@momn® s dmMsmm 3sbybobdagdmmdsl ombmalb. gmmdsmabsznaobs
5 (30836mo &gdbmmmangdol LEMsgn asbznmamgdal dnfmmdgddn Ladsmomgdfogn 3Mm(39Lgdal
o035, 0539006 go005by39@d s Ld3obMBIgdemm bMdgdal 06 gM3MgB o300 dmambmgl oo db-
menmeE badsMomgdMngo (3m©boL 3ol n® BmMAgdL, sMsdgE YboML, LadsMomgdMnga 3Mnb3039d0
LbmMo@ 0dbglb g93mygbgdyyma sbom G gdbmmmaan® s goognmM Mgsmmdsda. oMbl 3Mmegbo-
Mo 3m339@ 90300 gL gobobabemgmgds oms dbmmmm bsdstnmgdmogo bm@mdgdol (3mEbom, sGsdgo
3000 3sbyybnbidggdmnsbsm, dmgbomsm s LadsMmmgdmaga LabEgdal LGsdomMMdal dgbsmhybgdals
30b6no g58mygbgd0l Mbstrino 3o n3odn (Twining 1997, 89).

00000 asbsmmagdals Jobsbos abgomn 3Mmeggbombamagdol ImIbsewgds, HmImagdaz dgdmgdgb
LadoMmmmgdFMngaE godsMmommn assby3g@nmgdgdol Jomgdsl, sdmy30gdgmn sadgb@s(snnl had-
myomndgdsobs s badsMmomgdmogn 3GHMdrmgdgdol 3Mad@nsmm aowadmsl (Vogenauer and Weatherill
2017, 34). 05658906m39 bogsb3sbsmmgdmm bogM39d0 onMoammo asbsomagdol dobsba sbsem 8603-
369mmdal 0dgbl. mgl ngo s dgdmaogemamgds dbmmme mads@ndo (3mbal gos3gdom; dobo
0dm(39605 bLGMYbEGgdal dmMBbagds abgmo (30GGMmO, gmonGo s 0BG M©NL(303mnbsMmo gs-
dmb393960Lomgz0L, MM3mgdo(s badsmomal godmygbgdal sbaem BmMmIgdl Jdbnsb. Mmsbsdgmmmagg aymal-
&0l 3Mmaqbommo ImIdowgds ammabbdmdl osms dbmmmo bmmds@nmmao dobamol (3mEbsl, sMsdgwm
MbaMb, LadaMomgdMogn 3M0b(3039d0 06GgaMoMgdymae asdmaygbmb &gdbmmmann® g3mbobEg3sdo,
Los(g badaMomamo bgwmgds bgmmzgbn® 0b@gmagd@b, 3mbazgdms sbamn@n3zsb s 30dgmnbogmmbmagdol
LEObIMEBob.

LagPMSIMELM Logsb3sbsmmgdemm LB ObEME 30l Mbsbdsw, Mmoo asbsmmagds gx¢dbg-
ds badn YFMMngHoEsdmgoegdsmo 3madmbgb@nl msbbggomsl: 3mb393@smu® (3mwbsl, 3Msod@ogmm
3™33989b(300L8 S gongn® 3sbyybabdggdmmdsl. (s0x6mmo g3mdol 30Mmdgddn gb bagmdgmgdo sboem
36033bg9mmdals 0dgbl, Mae@ash nyMmaoymo asbsmmagds s gi39dbgds dbmemme mads@mm-mgmtamem
doam3dsly, 5390 aoMmsnddbgds 0b@gamamgdmm 3Mm(3gba, HmIgmn(s 59MMNsbgdl & gdbmmmann®
3™33989b (300, ImMbs(393ms 3bsmaBabs @s Jsfmngal MbaMbs s (30BN gon 3ol 3Mnb(30390L. s3g3560
dmegmo badsmmal bBsgmadsl o7393L @650z LabEgdsm, HmPgmoaz Fobbow obobagl Imdsgsman
090b ¢ 9d0b IMIBsgdsL Mbadgmmagy 3Mmaygbogmoa asdmbzgzgdabomgal - 0bgmmdsznal LobyYLEEL
005(3300050 068 g moma®o 35&nmbbgdobs s 3Mmegboymo ©sdmeogdmmdal o638 30(39059wy.

936m3ma @8smmgbo gobsmmgdal bog@zalb (EHEA) LEsbosm@gdob msbsblam, badstammol bs-
356356smmgdmm 3MmaMedgdds mbws MdEMNbggmymb Lbsgmadal abgomo dmegmol Asdmysmndgds,
3oz mgmEoe (3mEbsl 59M005bgdL 33t 93000, (30RO S 3MOIG 0N 3MI39E9b(3090msb.
53 doamdol 30bsbns, M3 3NAbrsdmegMgdnmgdds dgdmmb Ladsmmmgdfngo 3GIMdmgdgdol ©s-
M 300gdmaE as5bsmndgds mebsdgmmag Ggdbmmmann® ascgdmdo, Bmmdobgb dmbs(3939dmab
3dndomdobs s (3086mmo Bysmmgdol gon3mmo asdmyqbgdal MbsMb s sdsgMmmman 0(3930696 o3-
>©gdonmo s 3Mmggbonmo 3gomnmbobonbogmgdol 3606(30398L. 5badbyyma 3Gnbs0dn badL Mbgsadl
Ladsmamal Lbagmgdal gommsddbsl GMswaznmmon, mgmEnsdg MM0gbGoMadamo dmeEgrowsb nbgo
Lob@gda, Mm3gmos gBdbgds LEYI6E DY MMgbGEMgdam Lbsgmal, 33mgznm RsGornmmdsl ©s
(3060l 35bmbnbdggdmosh godmygbgdedy sdysmgdmm aobsomadsl (EHEA 2015, 57).

®5b5390Mmzg  0Mooymo  gobsomagds dmombmgl, Mm3d ogmMobBds ofs dbmeme  ozmEgl
LadsFmmmgdcngo bm@mdgdal dnbssmbn, sGsedgo dgdmmb smn gBgd@mEn gs8mygbgds sbam Lmznaem-
D6 5 Ggdbmmmaon® Mgommdsada. badstmnmgdmngo LobBgdgdolb ammdasmabs(300d s (30BEMEBs
BM3bLgymMM3s(3058 360d3b9cmm3zbom dg(335ems 3Mmzgbool bLGMMJGNGS: 0nEbEL Logdosbmds mal
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dmo(303L LogmbLyym@ogom, bs3sbmbdwgdmm, dgmnszon® ©s dmmo@ongal dgdyndsggdol 3Gm(3gbgdl,
Loz (3m@bol 06 gac0Mgds &9dbmmmany a563mbmab gosdbyzge 36n0d3bgmmmdals ndgbl.

&9gdbmmmangdols Rstomyymmdsd amdopogmo asbsmmgdal dobbgdl sbomn gobdmdnmgds dgbdabe:
LEMEIBEL gL Nbws dggdmmb bsdsGommgdMmngo 0bxrmMmds300L 3MoG03mmo dgusabgds, (30xmm by-
MM gdmsb dybG o ddomds s &g4bE M0 ImMbs(398980L gorn 3MMaE asdmygbgds. s3gbsw, Ladstmemanls
Lbogmgde goMmsnddbgds s@s dbmmmem 3Mmeggboemo MbaMgdol gobgnmsmgdsw, 539w 068 gmadd -
SN 5 g3 ob303moba, bass (3mEbal dgdadbs, gosddsggds @s gobosmgds @s3ogdnMgdy-
m0d (3030990 3obmbobdagdemmdol 3@ MObmsb.

badsBNEal sMaMdM0gz0 Fobobosmgdgemo (N.d., 3s6. 3.1.2) aobsdnimdgdl, HmM3 nmMoommo ao-
banmgdol mommgmmo baggbo 1bws ngmb dmtagdmemo dgbadsdal 330mngn3s30el s Bobba abobs-
309L LENI6EEL IMBBEYdSL 03 Mgommdabogal, Lswsy Ladstmmagdfagn 3Msod@oge Ly REM
39&o0 953dbgds (3086 0bbBE396@gdbs s s Bmbszgdms dabgdl. Lodszemazmm LaggbmEmdy
LEMEI6E 3> Mbs dgndabmb Mbsfmgda LadsMmmgdfngn nbym@ms(300L dmdngdabs @s godmygbgdals 3mob-
00, 350 dmE0b (308360 oG BMMIgdobs ©s Imbs(3gdms dabgdals dgdzgmdom. dob ¢brs dggdemml
09000 ©m3dg6@gdal dgwagbs, bgmadg3@mmgdgdabs s 3d0bab@Mssnmmoa od@gdals 3madbowgds
abg, ®m3 a0 ogmb Bmame 3 badsMomadmngo LobybEg, by 83s@gdnmMn 3o@nmbbgds.

LadogabEMm Laggbn@mdy LBsgmgds Imombmgl YBG™m domamo Mol 06 gmagd&nemn® s
900396 9bs9dL. gb dma33L 96 BbmmmE LadsMmmgdMozn bm@m3gdal sbaemodlbs s gsdmygbgdsl,
505390 adm)3000989m0 33mg30lL BoMmdaMmgal, oMamdgb@sonl gobgomsemgdsbs s 3m3ddmgdlyy-
0 badsmmmgdMngo Ls30mbgdol gomadmsl (soxMMem asmgdmdo. 3og0bEMOL 335mngn3s300b dJmby
09M0LE0 Y6d BMLgL LadsMmmgdMogn LB MG ga0gd0lb s3MY30gdmaw dgdndsggdol bsml, dg-
dmmb Ledsmomadngo 3Mm(39Lgdolb doMmgs s gosbyszg@omgdgdal domgds s30wgdnnMo, oo Mo
5 (30860 35Lxgbolda gdmmdoal LG obosMmEgool sa(3g0m (boao(ﬁmqmb oMamdMngo dsbsboomgdgmo
n.d., 3s06. 3.2.2).

2. 330580l 3s6m30mdbo anMapanm a3bsmmgdsdn

Ladamonal Lbsgmagds MebadgMmag 30BMNm Mgommdada 3oMosnddbs (3mEbabs ©s gmogals nb-
&93M0M9dmm 3Mm(39L00, boasz 3OMPgLayma 3m339Eqb30s 3obabademazMmgds s@s dbmmmem LbadsGo-
mgdMogn bmmdgdol (3mEbom, sMsdge domo asdmygbgdal 3umEmom. LEmMgo 93 gofgdmadn ofigbl
®03L 3md3058)0L 3oMdmdbo: ©350gdonMn gmogzol GMonommo bmMmdgdabs s LadsMomgdmngo
365g8030b 9dLE MM Mgommdsl dmenl sbgdmmo Bobssmdogamds, Mmdgma(z mebsdgommagg oyMage-
0990 gobsmmadal ghom-gmom yzgmedg 363539 a0dmbggzom odse.

3mag0580b 3sMomdgbo anfmamone gobsmmgdsdn yzgmsdy 839530m© 3emobogds 35d0b, Mmeagbs(s
53500930960 bBoboMEqdol 335(300 IMMbM3bgdo gxobgds badsmmmgdMogo 3Gsd@03z0b &gdL@n® M-
smmdaly. 11bnggMbodg@gddo 3magns@n asbobomagds Mmam®z (3mebolb Mbgdmng o6 d93bgdaemo dao-
30bgds, BM3gmo(3 5MM393L 068gmad&momnEm 3580mbbgdol s BrEaglh sdmy30@gdgm sbHM36,-
dsb. LadsMomgdmog bygdmdo 30 EgdbE oM asdgmgds bdoMom baMdmawmaqgbl 3Mmmaqbomema
LoDRLENLS s LadsMmmadFngo Ms630dwg3MEMdal JgbsmBmbgdol 430 gdgem 354560 BAL.

0M00mmo bMHM36960L dmbgds gdystgds 36g(39gb@MEmMbaLs s 3ob3gmMgdomdaly; Ladsm-
om0 gi3ndbgds bobs godmzomgdal godmmgdsl, bGMn]GnMmomgdsbs s 3563@30(3905L. LbBmEMg
5d0@ma, ogMoommo &qdbBgdal 3m3nmgds, BmEANmoMmgdals 353gmMgds 56 Gndmmo m3¥356@ g0l
353mygbgds 56 gobobomgds Mmamm(3 3moz0sdn, sMadge Gmamm(z badsmommgdmago bobGgdolb gMons-
bmdal gofMab@o.

LagoMonggmmb sgmgo@os 3hmaygbommo gmogal gmegdbob (a‘gqu 5) 00656350, S3MISG0 3oem-
©g099m0s, 0dmddgemb 3mogb@nl 0b@gMmgbgdowsb gsdmdwnbamyg s nbnbo dnfMsew ob Lbgs 3oMgdols nb-
&9Mqbgddg Fomms sYgbmb (bogdsmggmmb samza@ms sbmznsias 2006, 8ab. 5). dgbsdsdabs,
LadoFmmgdFng 3Msd@n3odo GgdbBnb MMogabomMmdsdy NBMm 360d3bgmmmasbos dobo LodYLE g s
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3Mod@ngmmo a0dmygbgdomds. LEmMgo s30@m3, M 31dgbGgool 3m3nMgds s s@ad@ o300 Mo db-
mEmE ©8L533980, 568390 bJoMa sgy(30mgdgmo 3Gm(3gL0s, MmM3gmos YdONbggmymRL 3mogbdnl
0b@gMgbgdols dodLodsmM ©o(3300.

03M35&¢ 900 ©d ImbadaMomggdo smnamgdgb, MHmd sMbgdmmo LodsMomgdMngn ©m3dgb@gdals
353mygbgds 9839d@ MMl MmMalb ©sdMageby s 3mngb@gdabmgal batggdal dgd30Mgdols gdbob-
M90S, 335 dgdmbagmosbo 3068 gdobmgal gb asbbs 3momgdom 36n0d3bgmmasbos, Maash ymagem
mM313968 vy bymnwsb dndomds 3Mod@ngmmow dgdmgdgmn 0469dms. badsmomgdfogn 3Gmeqbns
mE0gobsmma@mmdadg IgGow LodYLE LS s dgrgadgs M6 Mgdamo.

3. (3096 §MIBLEMMIS(305  bymmzgbyMma nbGgmgd@n

30BOYmds GMbbymMIs(3008 oMopogymn gobsmmagds o300 ©0bsdognM LobGgdew, bLows(s
Lbogmgds, 33mg3d s 3MMFBgLOMEO JM03s Zows339M0r0d Ggdbmmmany® asMgdmbmasb. LadsMmenl
Lbogmgdal GMowazoymo Bm@mIgdo - mad309, bydabsmn s bnMdsGomma GgdbB0b 0b@gM3Mg@ (300
- 09b6smsb 0(33tmgds 30dMoEeemn dmEgmom, MHm3geday (3mEbab 39436s s gobosmgds bmsogem-
©90s (30860 3@ BMM3gdal, bgmmzbamo 0b@gmagd@nbs s dmbs(3gdms dabgdal dgdzgmdom. 3
36Mm(39L3d goo®mdsags ob oLbmbBLN, MMIgmog sMLYdMBL ©30wgdoM gmogobs s M@ ngmem bog-
0mgdg8L ImeMnb: (3mEbal bymdobabzmadmdsed gosdsm@ngs LBsgme, 3gMad gostmmyyms nb@gmagddy-
senm@o 3obmbobdggdemmdol begmol asdmzzgms.

bgmmazbn@o 0b@gmgd@ob Rofmzgsd Lodsmmmal Lbogmosbs ©s 3Msgd@nzedo BMbosdgb@nmawe
93355 33@MOMBOL dbgds. o) Bombmmdn onFowomemo &qdbBob s38mMaE donhbgmms s©sdnsba,
m3gmo(z dbobsgs LM abGgmagd@ o 3mbozosl s 3Ma89b@o(300L, mgl gb Labmgatn
360d369mmzbs asxsmmmams. Al-ob 8ng& aq6gnmgdmmo LodsMmmadmngo &g4b@gdo shgbl sbaoem
9000396 bagombl - Lo JmogMmmgds s3sgdonmn sbdamgds s 0bygds (3mbal sMs35mnmbobool-
090 g53dmygbgds. LbEmMmgw 380@m3, badsmommol LEsgmdol MsbsdgMmag Joamds Mbws dma(393009L
503 dbmeme 3msgns@olb 30g396(300L, 9M339m (308N 53EMOMOL 3o5bMGSL, Ma(y amemnbbdmdl
(3m@bob dg4360L 3Em(39Lb0L 3od8dg0Mz5mmmMALS @s 3sbMboLEg gAML MommgMEmn 068 gmmad@moma-
60 §8900980b 30dsmor (Bowie 2017, 146).

30gEONe 93mdsado 83953060 3gonmbnbonbogMgds sboe 360d36gmmdsl 0dgbl. am@mamagemo
(3m@bs ymzgmmzgal baMdmowmaqbos LagMomm ab@gmagddsmmn boddnsbmdol dgwgalb, ormdss Bom-
Lyemdo ob yomndgdmes BO™ GMsEn309mo BmAmIgdom - 33mg3900L, ©obgnbogdabs s Ladstom-
96030 BgduBgdal sbsmabal gboom. Emgl 30 (3m©bal 354360l 3Mm(3gLbo dg3680 YBO™ abEgamo-
90mm0 gobs: LadsMmmgdMogn b0l BMEMmFnMgdsdn gMmEOMYms© IMbsbomgmdgb LBM©6E b0,
bgemmazbn@o 0b@gmad@nlb 0bbEMBg6@d0 s s dmbszgdms dobgda, Moy oyMoommo 33mg30L

LEONIG ML S BTl SMLdnMdE (33emab. (30RGME Mgommmdada 430 gdgemns abgomn gmo -
&0 Ro@Rmgdol Rsdmysmndgds, Gmmada(z 003030 90530560b 0b@gmgd@omy bgmoaml ©s «bEH¥6-

39yl (3mbab 894860bs o 388myqbgdals 3Gm(39Lal gsddgomgammdsl (UNESCO 2023, 27-29).

4. qongMn IaMmsomds 5 535053090 3900mbnbonbngMgds

»3bsdgMmgzy omMoonmo asbsmmgdal Jomogstn gsdmbgggzs dbmmmm s3egdonmn bgbgdal
05(33580 556 3aMIsMgmdL. M@m 360d3b6gmmaeb0 brgds ob, o9 Mmam® dg0bsmhnbgdl LBsgmgds
900396 303M30mMdsL aoMgdmdn, baws(s (3m©bab 3543bs by g™ dg@sm gundbgds @ gdbmmmann
LadMomgdgdl. g0 MM BaMmsmds ammabbdmdl oG s3Mdem3qddy (,06 Qoo&mBnﬁ)m“) ox39dbgdyyem
Bgs3oGm  3mbBEMEL, oMsdgm  3sLMbobdggdmmbal 3Bl Asdmysmndgdsl.  LEMLIbEL
mbs 309(39L dgbadmgdmmds aosbsmndmb gs3mygbgdemmon Bystimagdn, Rsdmaysmndmb bsgnmatn 0b-

B9M3M9@ (300 S goo36mdngmmb asbbbgoeggds domgdmm 0bgmmMdsznsbs s dob ab@gmgd@omym
B3moenl dmEab.
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sbgo 3oMmMdgdda 3MmEPgbogma s s38gdamo 3gmamboboobngfgds ggmem dgdmagsmamgds db-
mmE 038 goedsmmo bGobosMBgdom, GmImadaz gobbsbmagmmmoas 1baggmbodg@gdobs s 3Gm-
Bgbogmo sbm305(30980L gm0gN® 3mggLgddn. MebadgMmag astgdm dmambmal Bmm boMdnbgmem
doam3dsb, bawsg gmogs 9i391dbgds ocs dbmeme Babigdal dgbExymgdsl, sc8g dom godsdMgdae asd-
mMy9b905L Labbogmm s 3MmegLbogye 3Ms7g@n3odn. 33 dndsmornmgdom Mbws gosnmasl 3mMbiMgdmmo
badoggdo. 3oMggem Moado, Labbsgmm 3Mm3gLdn sm0mgdgmos (30xEYmo googabs ©s 833730
39000mboboobngfgdol 3Mnb3035d0l 06 gamomgds obyg, Mm3 bEMLY6E&gdds dgdmmmb MsbsdgwMmay
&946memangdal 303mygbgds 3sbmbalbdggdmmdoms s godgdgoMgamam. asbbsznmmgdamo yumaomg-
b5 1bs gmImL bgmmzbymn 06 gmgd@ob 0bLEMMAgbGgdal asdmygbgdal Drgmals dggsbgdol
Mbatol 30630056 9dsL, MmamE as6sbbgogmb obdsmgds s domzgobgds, @s MHmamE MbEHNYE39mymb
&9dbEOL LadYLEY s M oEgdmmds. 335Lmsb, MboggMbn@gBgdds Ybws gsblbabmgmmb dzox0m
Bgbgdo gqbgFoionmo §gdb@gdab, dmbszgdms dsdgdabes s (308GMm Bysmmgdol asdmyqbadals 3gb-
abgd, Moms (3mEbol d943bs gumdbgdmmgl sMs dbmmmm B gdbmmmaan® dgbadmgdmmdgdl, sMsedgo
OO0 08 53509300 LBEBObESME 9.

LbmEs@ 83 Fodsmoyyegdady dogmnmgdlb g3Mmadnl agMowonmo Gognm@g&gdolb sbmznsznab
doamads(s, Mm3mob dobgogom Ladstmmob Lbsgmagds by Madm 3g@owm g8Mdbads Ggdbmmmaon®
5 900390 3m339E& 903000, M3 39MM03b6gL Ladsmmmgdmng Lodyb gL, (308OMmo MgbyMmbgdolb ao-
3myg69dal MbsMbs s Labdmgsmgdnga 3sbmbobdagdmmdol amdbmdsl (ELFA 2022, 18).

5. ©3b336s

3mog008)0b 3oMamgbo 5da3oMs@ goMsngdbgds oMowoyymn gobsmmgdol gobgomamgdals 3o@om-
0Do@MMs@. 0b (3bsEYMAL, MM oMoommo gsbsmmagds Mbos gsbabormgdmmgl oM FbmEmE 83504~
dogtn Bgbgdolb o330L LobEgdow, sMedgw Mmamts LogM(zg, Lows LBsgmgds, 33mg3s s gongs
96m05b6gds 3M0@0 Mmoo sbOHMZ6980L, 0b@gmgd@momma 3580mbbgdobs s LydMasEmMgdMagn 3s-
LyboLEggdEmMdOL FPMENMs@. 53 3 bom 3roga05@nb bagnmba JofMasszl s3swgdonmn EsMmzgzalb 3nbem
360d369mmdsl s aoMmangdbgds nbbGMM3gb@sw, HmIgmas gobs3@30(390L nrMowonmo 3Gmggbonb

9000396 bogndzgmb 3oxcem g3mdsdo - of, Lowsz (3M©bs ©s Ggdbmemmans gMmdsbgob gMbydanl
badsmmmabawdo bmdal dgbsbsmhmbadmac.
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THE INTERSECTION OF PRIVATE LAW AND TECHNOLOGY

Nino Kharitonashvili
Doctor of Law, Notary, Professor at Caucasus University

Abstract

The role and significance of modern technologies are increasing in the digital age. The world is changing,
and technological achievements are developing so rapidly that legal regulation can only follow them reac-
tively. Digital technology has advanced the digital economy, electronic business, goods, services, art, and
electronic money, creating the risk that the rule of law may be replaced by the rule of code. Through code,
individuals can create their own systems of rules that operate beyond existing jurisdictions, which may under-
mine the concept of statehood. While the rule of law governs the material sphere, the rule of code operates
in virtual, intangible, and uncontrolled spaces. However, these two principles intersect where virtual transac-
tions must be enforced in the material world. Georgia is one of the first countries in the world to attempt the
coexistence of these two principles in public governance and to apply a combination of blockchain technolo-
gy, smart contracts, and artificial intelligence in the operation of the real estate registry.

This article examines the challenges arising in the execution of real-estate-related transactions through
blockchain technology, smart contracts, and artificial intelligence, analyzes their compatibility with the Unit-
ed Nations Sustainable Development Goals, and offers recommendations for addressing the identified issues.

Keywords: blockchain, smart contract, artificial intelligence.
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LRgeML, 3meob badysmagdom dgddboema bgbgdo dmJdgrgdl sELgdmma nmMaboog(30960b docds o~
GO 5 N3MbGMmMem Lgggmmgddo. gb YBRO™M ©S PRO™ 8@ ML bool Ladstmmmals LG d-
&eob (339magdsmdal bsombl. dg33emolb Ggdbmmmaoagdn ©dggmal badsmomgdfog 3mb(39%3(30900,
Mm3gmoz RO 30093 d39emo HmMIEsb 0mgdl bamaggl, o 046gds ngozg 3603369emmdal, Mmamocs
35306bosb Jomamodyg gowabgms (De Filippi and Wright 2018)?

dmeom Lo 369980l 3o63s3mmmdsdn Bbmggemaml Bs3ygsbn LabgmdBogmgdol 0bLEGEGMEgd0 Sbym-
doos bymobemadol @sbsbamagdal mgmEnadg, Mmdgmos bobosbsb g3basgbgdmms gadznsl, bowa(s
Lo 3ObMbIgdemm G ™ J3bal Lo 3obmMbImgdmm dabab MM Lbgs bymobuegmadobsmazal s dgbsdsdobow
35000 ©33MY)300gdemMdol BoMgmadn 306mb3gdmoal dgbgmmgdomss gsbbsbdmzMnmo. m¥yd(3e Mgl
Labgemdboggm 3MbGMMENbogsb msgol obsmbggswas 30M@ Mm@ Lodystmmadn dg4dboemas megoba-
gomo bogM(zg, Lo LabgmBogm 396 sbmM(309mgdl magal 360d3b9mmm3zsb gb(300L — ao@aboba-
©930b 336958sL, §3mMbmBngnM 3MbGEMEU. bmd 56 60dbagl gb 08sb, HME MgsemnGo Labgmdbogm ob-
LEOGYNGYdL danmlb 035393L dgmMyg Godzos oG oYM bLodysMmb Labom, HMImal 3MbE MmO
LabgEBBagmgdl o6 doedm, 306506 35(3MdMomdadn dm3boges nEgs sbamo g3mbmaoznHo gme-
ds(300bog0b.

091330 gb Mo LobEgds YHMNgHN 8907390 03 GoMmamgddn, Medgbows(y MM MMEsJd3d0M -
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do@gMnome Ladgsmman. ,Ladmasmgdfngn YMHMngMmMdgdal” Mgammomgds 33 MG bmEM3sdngmm
LobGgdsb ImEol 33gmadg goal. oo b 3mMb3YMgb30s b gombomb gH™MBsbgml, 56 0csbsddmma-
mb s 3050bomb YMHmngHommazbgdsmmdsl. sbgo dgdmbggzeda gadmbsgsmo Jbmmme gHomns: babge-
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and Wright 2018).
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n.d.; NAPR n.d.).
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btc.com (NAPR n.d.).
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3MBLEOGM (30000 @3 L FYNMdoL NRMadob o330l goMEbG0s. gMmbgm gsbbmM(sngmadaeo

&M3bBog (300 Robobgmol dgzzems dgdmgdgmons yzgmes 3m3gzbm @Mmabdadznal demmzals dg(33emal
35M939. 9o 3mb3Mg@ M dmbs393d0 ¢)356mbm Fobadmma300b 6gdobdngHo d3gmmdabsl Jugmob

y39ms 3m3309@ o Logdgm dmddgogdsl s3@mIsd Moo drmmzagb (NAPR n.d.).

bagommggmmmdn demm3hgob &gdbmmmanal gobznmsmgdol gmmg gads d3z0sba 3mb@ M@ gdal
(Smart Contracts / “b8s6@” 3mb@Mod@n) obgMagelb ammobbdmdos. ambogfo 3mbEMad®gdal
LobEB oL Ladysmgdom yowzgs-asynazal Fgmsbbdgds Fbstgqdl (308N RMEMBsGdo Mbos gsbgbmem-
(309930650, (3086Gma 3MBEMJ@980L, gmgd@Mmmbymow bymBmbgmama PDF om 31396@930b (9.6.
99 d@Hmbyyemo de@ﬁod@QBOb) 399m9a “L3sME” 3MbBMOJG0 303 NYBM™ Bab gomaadnmao bodogos

&9dbmmmangdobs s LadaMmmol 3390830, 9RgdENsbmds ©s Lagsbn@o (396@MsrmMa sb3gddgdas
ambogo 3mbB M@ gdolb godmygbgdsdy wabznboobsb. oxydzs &gMdnbo ,d330060 3MbEMs]G0", HmAg-

mo(3 3M3309@gememon 3g(36096M0bs s 3M3Gmamagal b. Lsdmb §8boemgdss 1990-006 Bemgdda, Lema(s
o 603baglh g33006Mb, Maashb 3mb@Mmad@l dgndmgds gbmomb “g3g0060” Jvmemme 08 dgdmbzgge-
do, o) 93@™M3oG0do(300 03 9dMm0s 33633999 bgemmzgby® 068 gmad@ by (“Al". 330060 3mbGEag@o0b
359mygbgds oxdbgdymons Msdwgbndy sMbgdnm dsbsboomgdgmdy, Mmammazss mgambahabmygds,
d93mB3gdommds, 3M035@Mmmmbs 8 SbENMmgdsEMds, M3 33dm3bsfmgmdl demm 3hgabals §g46034-
0 350539@M9d00s6. 53 LabEgdgdol oDsnbals FaBbgdo s 3M0b(303g60 353mMBnbatgmdl Ladsmon-
936030 3063035000056 @S §3MbM303 Mo s YLaGMPbm 3MMEBM3Megdal MgmM0gdowsb. ¢3z0560
3Mb&Mog@gd0 35bLs FmMgdam nbmzgssoMn aobs, dsb dgdwgy, Moz 3odmaygbgds dmm 3hgab 8 gdom-
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3M6E M9 930l aoagdol, asbgomemgdsl s Bamgdsl (NAPR n.d.; Woebbeking 2019; Clifford Chance
2018; Ene 2020; Szabo 1996; Szabo 1997; Chamber of Digital Commerce n.d.).
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®0), 503LENMBL bymB936mmgdol 30MmMB3L (Bm@stanbn), 56/ s sbmA(309mmgdL bodmsdsgmm gub-
J0gob (dmagﬁeo‘gqm 3630, Labymdbogm ©sBaLgdymgds o6 Lbgs Labal 8@03030@0). ™d30030639-
30, 099M00Mmo 3MHmBgboolb bomdmdawagbemgdal BngH gMmaze® LagMmbgw dgadmgds swddmmaym
330060 3mbBMSg&qdn, oyd(3e Lobgmdbogm LyMzabgddo domn ebgMags admggs ndols gomMommal ba-
%d39mb, MHm3 onGoponmo 3Gmggbogddo dgbsdmadgmos smbadbmma 8gdbmemanal 068gafnmgds.
@3bo8gRMm3g 9&>3Y Y39mody 3o3MEImSImos 3MbGMGIdelb dgHgme dmegrn, Hmegba by-
dg3emgdal bsbamo dgagboemns dmbgdmng 965Dy, brmmm bsbomo dm393mmons “bdsME)” 3MbGoMd-
&ob bobom. dgbsdsdabs, oyy Lodmdsgmme ©snbMgagds dMsgn Jmbgdal asbzsmazobmab dodsmmg-
d5do “b3sME” 3MbGMogdBgdol asdmyqbads, Imbabermgmdal JmbgdMozn 0b@gcgbgdol ©a(330L doDboo
30D56dgbmbocmn 04bgds domo abgMaszs dmbogl asbbs 3mmmgdaom gHmbamow s bxrmMmInMgdama.
03 9®o3Dg Mbs 50b0dbmb MM 3msbonmMo babom “LIsME” 3MBbBMSBdol sbgMags 56 asbbmm-
(309 9dms, dobgegem domn ©abyMazal osbmblLgdabs. LadnMbmbgw dgoddbs §.6. Jotormmao 3Gmm-
g0 — ambogmo 3mb@Mad@ o0, Mobdy3 J3gdmo a399b69ds Lamdatn (Khikhadze n.d.; UINL 2016).
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bogomm Mg9LEMolb gMmazbymads Losg9b@md sbgMmas nbmgsson®n bgMgobo — ambog®o 3mbGHsd-
&0. LooggbGML 393339Mdy go(3bogdymns, HM3 ambogMo 3MBBMS@NL Ladmsmgdoo dbmggmmoml
6960L3ngM0 bgMEnmOEsb gmgd@Mmmbyman sMnl dgbadmgdgmo dMsgo Jmbgdol dgdgbs/gobbgabgds.
beem gmbog@o 3mb@Med@o oMol Lobom, Mbogmmbm s LbMsgn dmabsbymads, Gmdgmoacy s38mds-
&0bd(300L batrg by Dmagsglh Mmamz 3mdbdsmgdmal, nbg bgMgabol 308bmgdmol EM™Mno s Bnbsbl-
a6 OgbyALL. 5ebadbyma BESEDag(300 Mgammomgdamos 306mbgz93gdsty sd@om — LagsGm Mgql-
&mMab dgbabgd 0bbE MM 30000, HmMImal 3g-13 Bmbeb ©ogds@s 39-10 s 11-9 39648 9d0, HmBgmma(s
593L 9fogze6om Ladnmm@ g babosmo 59300 s BMBgmms dqbsdsdabac: (NAPR n.d.)

LodggbE™ NRMYdIMboms S0BEGMaLIdMMmO 300y s ©InbaliGM30e BoMdmgdsdo dmbsb-
oy bbgs 3oMals (8m683, 94L39MG0 s bbg.) 30b0mds 850306mb LB Sb(30MEN 0 bG R0 S(300Ls
396090353006 gemgJ@EMbyma 3mo@xnm®dolb dgdzgmdaom, Mm3gmas dMNbggmymaul 3m33ay@gHyy-
0 Semam@0omdom 39M0%53035(300L 3o BobogmEo 300l Lobobs ©s doMemdal sdsEsbmmgdgmo
©m31396@0b dmbs(39dms dobobmsb dgrafgdsl. 0y snb@gMgbgdamo dnfals gobomds b sbznmMa
0096@093035(300b5 S 396093035(300L gemgdEOMBYMO oG RMMBnl 89339Mdnc 396 ©IEaNbES, Los-
396@™ 3ob(3b50qdsL o6 LsMganb@mamgal (Ministry of Justice of Georgia 2019).

83035(300b 36m@s(300b Jobggom smbndbyymoa 3MmaMmads dmn(3a3L Led baggbn@b: 3oMzgmn bado-
X0 ambngfo 3mbBMmad@ ol 33mo 3300l 89339mdao gemgd@mmbmmn bgmdg Gmgdal dg9436s; dgmerg
J89@gd05 dmdomadal ab@ebz0Mn 0gbBox0gs30s ©s dob Fogm bgmdgzermmgdolb gmagd@Mmmbamao
bgm3mBgmom s LbmMgm o3 3Mm3gbdn gsdmaygbgds bgmmzbamn 0b@gmagd@o; 3. MganbEMmoGmtn
0gdl Mga0bEMma300l dgbobgd aowsbzg@nmgdsl s msebbs o3@MIsG Mo nfnsbgds as3ynwggmals
56gom0ddg (NAPR n.d.).

3oMggm Mngdo Ladbggmms Medgbsw dggbedsdgds 5333560 GMILBsY300 Logstm Mggb@mMal
B6g300L = Ladmgsmagm 3megdbol 311-9 Igbema sagbl Logsmm Mggb@mal sbadbymgdsl, Mma-
™0l 00bsbds@ Lagsmm Mggb@mal dofomsmo Gnbios 50l Imbs3g3ms sefnsbgs, 3 dgdmbzggada
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30 bagamm Mg9b@mMa bgmdgemmadal @eddmb3gdemal 3nbdz0sl omagbgdl.

356bs 3o gdom Laym@amgdms b, Mm3 s3mogsosdo Rsdgbgdamos bymmgbymo 0b@gmgd@o
5dmbdgol ngb@mmmdsb: sbgblb 30MHmzbgdal BmEmbs s m3Ndgbd by sMLgdmmo BmEML swsayg-
3l 910185690036 s 3obLddZMI3L, MeBrgbsm gMmn ©s ngngg 3sdnsbns; sbggg sdmb3gdl Logmsb-
m03bmdasb, 39Mdme 30Mmzgbgdal 5309b@ MMl s nbsdam@o bgmeal dgdzgmdom sELE MY,
M3 30dgMal Igmmg dbafMaglb bodwgama (3m(3bamo 3sd0560s; 0@YbE K300l 3Bm39b0 anmabb-
3mdb aEanbmgl, MHm3d dmdbdsmgdmalb dogh bsmdmmaqbomn ©m3396@ 0 sMLgdmdl, ab gsmoanmns
s dmIbIomgdgmo godognmo oMo Bggbedsdgds ©m3MdgbB ol Lonwgb@onxgnzsz0m dmbs3939dL. o3
30dboo, g353mnygbgds nb@gamnmgdmman 3Mm3gbo, Moz gmobbdmdl ngb@nyngsnsl s 3madbdatg-
3ol 39800am3 396030353000 L3 ,LabgmBbogm LyFz0Lgdol gobgomamgdals basgqgbBmL® dmbs(gdms
35bgd30 (Dorfler 2022; NAPR n.d.).

sbobndbagos, ®m3 2024 Bemal 13 oML g3eIM3sMmsdgb@ol g ©s3@ 3039090 bgemmaba-

0 0bBgmgd@ob o9&l dgbedsdabs, Mmdgmorz sbogbl bgmmzgbamo 0b@gmgd@&gdal 3o&gamo-
Bo(3000, ©d1d3989emn Mab ol bymmmzgby® 06@gmgd@Lb a9693903698s LobEgdgdn, HmMBmgdbsy oggo
dqbadmygdmmds Imabnbmb 583056980l domdg@Homo 0gbE R0 sE0s @S J3GIaMM0bI(300; S©S-
3056930b ©obLESBYMN, Mgomum MmMAdn dom3g@Mmanmo 000g680353035(305. 5bsbadbsgns b, MHm3
91d39dgem0 Mobgolb bgmmmgbymo 0b@gmgd@ob o30domgs o6 oMol sdbmmu@mmo s obamagdos Mog
359mbs3mol dgdmbgg39ddo Bogsmoma, m3gMms@ommo bsddgdmm Ladmdsmgddo. ormdzs Medwgbow
boM3moaqgbl dMog Jmbgdobmab ©s3e3d0Mgdmma &Mebbagzns god3mbszmabol Logndggmb, sbgag
ba3bgggemm Lagnmbos (European Union 2024).
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9dmm 3000 ©d0bo(30M©s, 3gMdme dggddbso gmagd@Mmmbamoa 3oMmgbads 068 gmgd@momma”
OGN0 5O 9RBEgd0bmgolL. 01330 30650056 50330560L YR YdMbIMNIbMIS Mebosymemamo
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ds 31b93Mnz0 s dgndmagds 0gmb Fbmeme bem@mdsG oo, agmoonmo omab Abasgbaw. ggmm3sties-
396@&0b 80gf dgz39m0m 33mg3Lo(3, MMBgmdn(z Rodmysmondos dgbgrmmads, HmImal dobgogoms(s

bgemmazba@o 06 gmgd@o dgodmgds ogmb 30mg3 gMcn, sbamo amGoponmo 3o — gmgd@&Mmmbamo
3060, MHmdgmag 35dmgdl Bmadsnbstnsbmdol dgdgbsl dgbedsdal Mggb@mda Mgaob@masnnm, ©s

3ol 809M 030035630056 530b doembBgzal dgdmbzggzedn @aaglh dobo 3sLbabdgsdmmmdol Lsgombogs.
RIOKRIOMd0om, Labyol g@o3dg, Lobgmdbogm LyMzabgdal gs6g30LsL bBosbol Bnygbgdol dgdmbzggge-
do 3sbybabdagdgm 3oMem MbEs gobobodmgmmb LabgmdBogm, 8ogMed ynmMommagdal dowds o6 mbws
oMhgl dnbo d93436gmo. b BnamBds dggbedadgds g36m ogdatnls gmEmmddy Bodmgmam dmbabmgdsb,
3ol 0obsbdom o3 §Bo3dy bgmmzbymo 068gmgd@nb onGowonmo 3o0mmzbadals dnboggds Logntm
56105, M0a56 dob §8909398Dg 3obybabdgqgdmmds 1339 s6Mbgdmmas 306gd8s ¢bos sommb (Negri 2021;
Ziemianin 2021; European Commission 2019).

- 5bobndbagns, GmMI gmbog® 3Mb@MoJ@L o6 sbobnsmgdl “b3sME” 3MbB Mgl dmagsatn dobsl-
0dmgdgmo — 3gbadg oMol RomMgzmmds, Mo 3ol go@mMdMngsee N@GmMmgdL gmgd@mmbam Lobm@s-
m 3mgddggdsl, 03 gobbbgsggdom, Hm3 bm@smonbo Mbmsnb Lobm@emm dmddgwgdal dgbmgdabsl
8dmb3gdL 30l Bgdobas, bmmm Logsmm Mggb@Mal mebsddmmdgmn abdgbl dbstgms BngH gozbe-
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©qdmm bgdsl, dobn dgdmb3gdabs o 6s3z0mmMboL ©Eagbol gofMgdg. (33em0mgdol Mmobsbdsws(s,
3560g3930b d0bssMbol go36mdol 393ga Fbatrgqdds 83050mm Mbrs gobssbamb, MM gofnggds dgqb-
5653905 dom 63dsb s byl 869Mg6 b gemgd@Mmbrms. Lesggb@mb YBmgdsdmbaman oMo gofngg-
dab bstrgos bgmdmbgMgdol bs3z0mmmdsl $3mB3gdL m 39396@ by 339mognomn gmgd@mmbama
bgmdmbgmal 389330b obidoom. smdds Lanb@gmgbms 03 gofgdmgdosb 353mdnbaty, MHmd dgdw-
am3do, 0bLEEY(300L MebsbIsE, Losggb@mL MebsddMmMIgmmn Jvmemme bgmBmBaMols ©ssdmMbIgdL s
396mbom 35 6gdol godmgmabals 393mb3gdal MRmgds o6 543L, beagnm Bgdals 3o8mgmgbol dgdmbdgds
30M©5306 935330600985 LodsMmEadMngo MbagMmmbmgdal 3Mb3030l Mgomnds(305L s BoMdmswaqbl
396dmbadstonmgdmago bgmdg@mmadol dmagsm dofmmgl. dgbedsdanbaw, orbadbymo 3Mmamsds o6
JqqLodadgds “LIsMEG” 3MbEEMsd@0b 3Mb(395(305L s YEMsrm@ sbgbL “bLsME)” 3MbEB M]G0l dmazsto
3obobnomgdmol — 3Mngs@mmdal ammaggdgmymegom 068gMbgBolb 35dz9mdooc 3gidm Ladstmeg-
36030 bgemdg 36mmadol ©sdmbdgdsb 6gdol 6830emmdolb dg3mbB3gdal gotgdy. gb ssbEmEgdL ndsb,
M3 ®9ORIOME0m 0bGgfMbg@n sbamn dmgosbos dggmo madadgdabomgal s 396 (33mol Ladsomol
LEONIEHESL.

- 8bg39 LobGgMgbms bgmmmazby® 0b@gmgdE b 1339 3MMOMado Mo abobgmagdymo dozgm-
dmgdab bogombo ©s obo dodsmmgds Lbgswabbzs Imbygmem R3qbsbmsb. ggMmm3smmadgb@nl Maames-
(3093 babo gombgs bgmmazbn@o ab@gmagd@ ol dogm Lobdmgasmadal goM3zzgnmo xanBgdolb dndstrio
03603065 (300L. Rbgds Jombgs — Bqdmgdl o9y s6s Mgmgdsdmbamo 306 maz0bo Bmgdol gobbmm-
(309em9d5L 09y babols 53m3(36mdds LobBgds 3ol ©obMNTbs305L dmMabrgblb? gl Jombgs asbbs motg-
doo 3@ e mns 080l gomgamobbobgdom, HmMI MBEM s NYRG™M F0meMEgds LadsMmmadngo ©s
begoomo Labgmdbogmb 3mbzgy30s, MM3mal domsgstn man@dm@ngo bmsondal yzgms Gg3enb,
3507 dmM0b Imbygmsmo 306930l gBmadgdol msbodMmsm @s(33ds. srbsbndbagns, M3 Lsdmgswmgdal
yg9ms Bggmal gomgamalbbobgdols s Rstormmmdol @9bwgbzos 39ndhbggs oM dbmemem Ladstmmab,
505300 93mbmMB0zm® 3g(360969d530(3, bowsz smeMos d3m3mmatmemo “laissez-faire” pmd@mabs, Gm-
dgmo amobbdmadl nbmogogdobs @s Labmgsmagdal g3mbmdognm bsgdggddo dobndsemmdo bad-
®3360mMdm hafgzol 3memo@ogel. mgobsmgolb g3mbmdngsda bgm-bams 53gbl 0300093 SemFmsemmnddnl
®gME0S, MHmIgmo(s 35emobbdmol dMsegomo mzobgdobs s IMegomagmmgabo nb@gmgbgdols mobssmbyg-
3mdab. 93mbm3abBos dmbsdEMgdom, s©sd bdn@nl 3Mnb(3030 “@Qbamsgn bgma” Bods@gdoo dgndmgds
dgn(339emmb bgdol “BmbsbbmMmdal mgmmonm”: Lodmasmgdobmgal Lamzgomgbm LEMsGgans sl ab,
(3 ameobbdmdl, MHm3 xanxeb mocmmgnmo bz 00gomabbabgdl s6s Fbmmmme bs 3mmsm, sG3gw
bbgoms ab@gfMgLgdl.” Mowash Ladsmmsmn s §3mbmadngs MHMNgMMNas63530Mmbgdgmn bmsosmn
dmgmgbgdns, 5mbodbmmo 93mbmdognco md@Mmabs mazabmogs dmambmal dgbsdsdol Ladstioemg-
3603 doamdal; doamdsl, Gmdgmoai Labmasmgdal bLbgs Bgzfgdal 0b@gmgbgdbsy gonmgamal-
B0bgdL. dgLbadsdaba, 630bws 39308smmab@n@-3gM356@nmMn Lydmasmgds, MmBgeo(s MY30Msdgbm-
3L 30bablyMaw 3Mmngormgantgdmmadl sboggdl, seemss @ oman s 53 Bmbdy 3obbs nomgdama
360d369emmds gbnggds ao9Mmb Bamswon gsbznmemgdol 17 30Dbowsb 39-10 80bsbl, MosbsbBmGmdol
dg3(306905L. 83 dgdmbggzsdo gobbsznmmgdyem 360d369mmdsl ndgbl semgmomdol asdgdgomgsmmdals
bagombo: 330@m3d babol 5dm3(36mdn dSamME0mdnl godggomzammdal bGsbmsMmEn(z 1bos nymb domsmo.
LabgmBBagm LyM3z0Lgdal LEMMs@ godmygbgds sbgzg 30MEsd0t 1303306 ds gogmmb 89-16 dobsbl
(Bagng\)mbo, LedoMENSBMbS S dmogMa 06[)@0@‘3@360); Jqbodsedobom, sm30madgmos godgznmgammy
5 05656mMHMB0L M bOHNb39mIymazn 3megdal 894865 s Bmbabmamadal nbgm@8atgds (European Par-
liament 2021; Encyclopaedia Britannica n.d.; Kharitonashvili 2021; United Nations 2015; CEPEJ
2018).

- 89bbogal bagommgdl sbggg bgmdmBgmal bsgocmbo. abb@mdz00b 581 dgbrma nmgsmabbobydl
35603980b o@gdal L3gznamn® Bgbb: bgmdmBgMalb sdmMbIgdsdy YBmgdsdmbormoa basggb&mb ms-
65336m3mol Mbslbbmgdam, gmad@Mmmbamo m 31dgbGolb bobom dgddboem gomnggdsdg dbamal bg-
mdmbgMs dgbadmagdgmos oM ©33symenmgdegl 33omogoan®o gmgd&mmbamo bgmdmbgmobsmgals
39bmboo @s@aqborm 3mmbmzbadl, oy gofMnggdol ogds begds 3mdnbozsznnlb @ob@sboymma gmg-
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J&OMbymo Ladyomgdal godmygbgdom ©s BOYB39mYMBomns 3oMnzgdal dbamggdal SofMmsadntn
30Dman@o 3mbGod@o. Ladsmzgmmdn, GmamM(z 30bndbs gomoggdol sdmbIgdol BgHarmmdoma
BMM3s IMsdMgdL doMae bgmdmbgmsl, MmMBgmmsbs(3 gomabsdMmgdymas 3gomagn30Mo gmagd@mm-
byemn bgmdmbg@s 306mbal baggydzgmbyg. 3 dgdmbggzsda mdMsgn Jmbgdol gobzatagzol gofngqdsdy
0©9ds bbab-b 65bsdn s(3Mmn oMol bgmmdmbgms 538mBs@nMaw. dgbsdsdobsw, baab gmbom bsgocmbas
396mb439809d5Mg 59@& 0o 358mbs3mnbgdal mawagbs 3sbdy ngMsmdommom domms doamad Ladstoemg-
3603 394&3dn — 396mbdo; 39Mdme, Ladmdsmadm 3mmgdLbdo. 33mog Abogds Jombgs: Rsamgamgds myy oMy
9L 35603985 BgMnmmdom ©oqdnma ©s Bobssmdrgamdsda bmd o6 dmgs Ladmdsmadm 3mogdLmsb,
m3gmo(3 3obbodrgMagh gofngqdsdy bgmdmbgmolb Bgbl s sem@gfmbs@ogowm gobaboemagl domemme
339030306 bgem3mbBamsls (Ministry of Justice of Georgia 2019)?

4. ©5b336s

33ma30b dggase gsdmogggms, HmI smbadbyymoa 3Mmamads o6 dggbodadgds “bdsmE” 3mb@Msd-
&b 3mb(39x3(300L S YdMdmME SbgbL bymdg M mgdol dmagsma dobsbosmgdmal — 3Moge@memm-

dob aemggdgmymaom 0b@gmbg@nlb 39dzgmdao bgmdg@mmadal ©s3mbdgdsl bgdal gedmgmgbals
b5830emmbol dg38mB3gdal gofgdg s sbgzg 3obmbaom bgmdmBgMmobamgzal ewaqbamo Babol 396l

5300,

306500006 dMsg Jmbgdsbmsb dndstmmgdsedo 339 a08mn3ggoms Lbadsmommoabs s &gdbmemmangdals
339019, LadaMomgdMngn LagMombmgdal dnBbgdnsb 3odm3nbsty, 30Dsbdgbmbaemas, MdMsg Jmbg-
35b0db s 393d0Mgdmmn asc0398980L ©e3MEB37dal Bndstam Ladsmggmmd gsnbosGmb g3mm3mmo
doam3gdn, Lowsy bo3mgdo yaMsmgds gdigze LobbMeggl s M3aMa@gbmds gbaggds Mbogmmbm
badmgomodm dEmbgol. &gdbmmmanymmo Losbemggdol obgm 3603369mmm3sb bLggMmadn sbgMaz0Lal,
Mmgm@ozes Labogomm Ladsmmamo, n3oMggmgbse bos Imbogl K96 93 &gdbmmmangdol dmasw
Ladsmmmgdmng RsmBmdo Rsbds s dg8ga domo sbgMazs. dqbadednbswm, MdMsg Jmbgdsdy gomogg-
39d0b ©33mb3dgdabamgal bgmmzbm@a 06 gmgd@ol 39339mdao Lbabal sdmd(36mdo LobBgdolb asdmy-
96905809 bos 356bmM(309mEgl babolb sdmd(36mda Lob@gdal domganmomgdgmo bmMmdgdol s MdMos
Jmbgdsbomsb ws3o3doMgdyma EMabdog30900lL aobbmM(309mgdol dofMomaon 3Mb3039d0l 3o6LoB-
0365 bd36Mb3gdrmm EMbgyby.

53 36m(39Ldo LagyMomgdms, M3 sSmamEomdn, MHmdemocs(s 0391ds398L babal 5dmd(36mdo Lol g-
35, 0gmb 358g306M35emg, Moms gsdmoMozbmb Labgmdbogm MggbE®mda dsbodnmoMmgdol ymazgmazsto
9930 @s Mabgo, Bocms 9dHNMB3gmymPamn agmb go9Gmb dpamawn gsbgomamgdal 89-10 s 3g-16 do-
Bobo.

abgzg, 360d36gmmzsbos gobababemgmml 3obybnbdggdmmdals Lszombo 03 dgdmbggzobmgal, oy
LobBgds godmgs 3bymdMnwsb, dmbogds 3ofmal bgdadg dobndmmamgds o6 30d96Mdg@930L dgmgasw
Jmbgds aobogamagds sMomBmgdsdmbawa docol dogM. dgbodadnbsw, Labynl g@&e3dg bobo Mbos gogl-
350 LobgmBBogmb Bng® Dosbals 565dEsnEgdal by 30mbl.
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