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aucileblobidan SesaZleblobamde?  
mewarmeobis dinamika da ekosistemuri SezRudvebi  

saqarTveloSi 2014-2024

akaki kapanaZe 
           proeqtebis marTvis departamentis direqtori,

 kavkasiis universiteti

anotacia

saqarTvelo garkveulwilad iqca maregulirebeli reformebis warmatebul mag-
aliTad: 2019 wlisTvis qveyana msoflioSi biznesis warmoebis simartivis mixedviT 
me-6 adgils ikavebda, Tumca qarTuli startapebi kvlav mcire masStabisaa da ZiriTa-
dad mxolod adgilobriv bazarze operireben. mocemuli naSromi ikvlevs, ratom arse-
bobs es gansxvaveba formalur miRwevebsa da realur Sedegebs Soris. Sereuli kvleviTi 
meTodologiis gamoyenebiT, romelic aerTianebs aTwleulis ganmavlobaSi dagrovil 
erovnul statistikur monacemebs, saerTaSoriso indikatorebsa da TbilisSi moqmedi 
Svidi adreuli etapis teqnologiuri startapis damfuZneblebisgan miRebul pirveladi 
gamokiTxvis monacemebs, mocemulia analizi, Tu rogor Seicvala samewarmeo ekosistema 
2014–2024 wlebSi.

miRebuli suraTi araerTgvarovania. biznesebis registraciis raodenoba mniSvnelovnad 
gaizarda, xolo pandemiam warmoSva cifrul garemoze orientirebuli mewarmeebis axali 
Taoba, romlebic sakuTar saqmianobas SesaZleblobebze dafuZnebul (OPPORTUNITY-DRIV-
EN), da ara aucileblobiT ganpirobebul (NECESSITY-DRIVEN) mewarmeobad aRiqvamen. 
Tumca, ekonomikuri struqtura kvlav mikrosawarmoebis dominirebiT xasiaTdeba, xolo 
saxelmwifo politika ZiriTadad biznesis Seqmnis procesis gamartivebazea orientirebuli 
da naklebad uwyobs xels mis Semdgom zrdasa da gafarToebas.

yvelaze TvalsaCino problema finansebze xelmisawvdomobaa;  sesxebis uzrunvelyofis 
moTxovnebi xSirad aRwevs sesxis Rirebulebis 200 procents, xolo erovnul valutaSi 
gacemuli biznessesxebis saprocento ganakveTi daaxloebiT 19 procents Seadgens. Tum-
ca, ufro Rrma problema aris is, rom ar arsebobs meqanizmebi, romlebic maRali zrdis 
potencialis mqone inovaciur sawarmoebs arsebobisTvis Seqmnili mcire biznesebisgan ga-
nasxvavebs. kvlevasa da ganviTarebaze (R&D) gaweuli danaxarjebi kvlav mTliani Sida pro-
duqtis 0.3 procentze naklebia, xolo universitetebsa da  bizness Soris TanamSromloba 
sustia.

gamokiTxvis Sedegebic naTlad asaxavs am winaaRmdegobas: respondentebi mniSvnelovan 
resursebs deben produqtis ganviTarebaSi da darwmunebulebi arian, rom maTi biznesi Se-
Zlebs arsebobis gagrZelebas, miuxedavad amisa, arcerTi maTgani eqsports ar axorcielebs, 
umetesoba mxolod adgilobriv B2B (biznesi-biznesTan) kontraqtebzea damokidebuli, 
xolo ramdenime kompanias mxolod sam Tveze naklebi periodisTvis sakmarisi finansuri 
rezervi aqvs. 

naSromSi mocemulia daskvna, rom saqarTvelom unda gadainacvlos erTgvarovani 
mikrosesxebisa da seqtorisadmi neitraluri sagranto programebidan ufro miznobrivi, 
mravaldoniani mxardaWeris modelisken, romelic saeqsporto dafinansebasa da grZelvadi-
an (`moTminebis~) kapitals inovaciis mkafio kriteriumebs daukavSirebs. aseTi cvlilebis 
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gareSe, qveynis samewarmeo potenciali, didi albaTobiT, kvlavac mxolod mcire masStabis 
adgilobrivi bazris farglebSi darCeba.

sakvanZo sityvebi: mewarmeoba, samewarmeo ekosistema, saqarTvelo, mcire da saSualo sawar-
moebi, inovacia, SesaZleblobaze dafuZnebuli mewarmeoba, finansebze xelmisawvdomo-
ba, ekonomikuri ganviTareba
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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 Tbilisi, I 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 

akaki kapanaZe
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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 2024?

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 
Tbilisi? 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, 



_ 9 _

akaki kapanaZe

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 Tbilisi. 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 Tbilisi. 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 Tbilisi 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-IIms-XImp) (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.



_ 14 _

cifruli samyaros evolucia da mdgradi ganviTarebis miznebi  2026  DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

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.
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saavtomobilo transportis roli Sua derefanSi

daviT wiklauri

profesori, kavkasiis universiteti

anotacia

transkaspiuri saerTaSoriso satransporto marSruti (TITR), romelic xSirad moixse-
nieba, rogorc Sua derefani, sul ufro met yuradRebas ipyrobs, rogorc alternatiuli 
evroaziuri savaWro marSruti, romelic centralur azias evropul bazrebTan akavSirebs. 
politikur da instituciur analizTa umetesoba koridors ZiriTadad sarkinigzo da saz-
Rvao transportze dafuZnebul multimodalur sistemad aRwers, xolo saavtomobilo 
transportis roli, rogorc wesi, meorexarisxovnad aris miCneuli. mocemuli naSromi ikv-
levs saavtomobilo satvirTo transportis wvlils Sua koridoris funqcionirebaSi, gan-
sakuTrebuli aqcentiT mis rolze vaWrobis xelSewyobasa da mdgradobaSi.

kvleva efuZneba akademiuri literaturis, instituciuri angariSebisa da satvirTo ga-
dazidvebis statistikuri monacemebis Tvisebriv analizs. miRebuli Sedegebi aCvenebs, rom 
saavtomobilo transporti uzrunvelyofs satvirTo gadazidvebis mniSvnelovan wils ko-
ridoris farglebSi da mniSvnelovan rols asrulebs sawarmoo da samomxmareblo centre-
bis dakavSirebaSi sarkinigzo terminalebTan da sazRvao portebTan. saqarTvelos magali-
Ti, rogorc erT-erTi sakvanZo satranzito qveynisa, miuTiTebs, rom bolo wlebSi sagzao 
satvirTo gadazidvebis moculoba gautolda an gadaaWarba sarkinigzo gadazidvebs.

amasTan erTad, analizi warmoaCens rig operaciul da instituciur SezRudvebs, maT So-
ris sasazRvro gamSveb punqtebze Seyovnebebs, administraciul barierebs da kaspiis zRvis 
saborne gadazidvebTan dakavSirebul gamtarunarianobis SezRudvebs. aRniSnuli faqtore-
bi gansazRvravs im mdgomareobas, ra farglebSic saavtomobilo transports SeuZlia xeli 
Seuwyos koridoris mdgradobas. naSromis ZiriTadi daskvnaa, rom saavtomobilo transpor-
ti ufro mkafiod unda iyos integrirebuli koridoris dagegmvisa da politikis formire-
bis procesebSi, sarkinigzo da sazRvao infrastruqturaSi mimdinare investiciebTan er-
Tad.

sakvanZo sityvebi: Sua derefani, sagzao satvirTo transporti, vaWrobis xelSewyoba, TITR
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ROLE OF ROAD TRANSPORT IN THE MIDDLE CORRIDOR

David Tsiklauri
Professor, Caucasus University

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 Türkiye’s multilateral transportation policy — articulate road and highway links alongside rail as criti-
cal for corridor connectivity and economic opportunity (Republic of Türkiye 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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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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krizisebis prognozireba mediis Sinaarsis  
analizis safuZvelze

oleqsi minci
profesori, SMK gamoyenebiT mecnierebaTa koleji

anotacia

swrafad globalizebad da cifrul samyaroSi katastrofuli movlenebi, rogoricaa 
pandemiebi, geopolitikuri konfliqtebi da ekonomikuri krizisebi, mniSvnelovan gavlenas 
axdens globalur stabilurobasa da mdgradobaze. aseTi krizisebis prognozireba rTul ga-
mowvevad rCeba, radgan isini xSirad araprognozirebad xasiaTs atareben da metaforulad 
`Sav gedebad~ moixseniebian. Tumca, monacemebis analitikis bolodroindeli miRwevebi qmnis 
inovaciur SesaZleblobebs `susti signalebis~ gamosavlenad e.i. im faruli indikatorebis, 
romlebic mniSvnelovan krizisebs uswrebs win. cifruli mediis, gansakuTrebiT socialuri 
mediis masalis mzardi gavrceleba da xelmisawvdomoba realur droSi monacemebis uprec-
edento moculobas qmnis, romelsac SeiZleba momavali krizisebis adreuli gafrTxilebis 
potenciali hqondes. kvlevis mizania Seiswavlos media-analitikis, gansakuTrebiT e.w. ~teqs-
turi mainingisa” da bunebrivi enis damuSavebis _ Natural language processing (NLP) gamoyenebis 
SesaZlebloba da efeqtianoba globaluri krizisebis adreuli niSnebis gamosavlenad.

kvleva iyenebs Sereul meTodologiur midgomas, romelic aerTianebs teqsturi mo-
nacemebis xarisxobriv da raodenobriv analizs. monacemebi aRebulia cnobili saerTaSor-
iso gazeTebidan The New York Times da The Guardian. es wyaroebi SeirCa globaluri gaSuqebis, 
sistematurobisa da monacemTa xelmisawvdomobis gamo. ~teqsturi mainingis” meTodebi, maT 
Soris winaswari damuSaveba, sixSiruli analizi da NLP modelebi, gamoyenebul iqna ori 
kritikuli globaluri movlenis _ COVID-19-is pandemiisa da ruseTis ukrainaSi samxedro 
SeWris win arsebuli sakvanZo sityvebis kanonzomierebebis gamosavlenad da gasaanalizeb-
lad. statistikuri meTodebi, maT Soris sixSirobrivi ganawilebis analizi, Shapiro–Wilk-is 
testebi da orSerCeviani t-testebi, gamoyenebul iqna sakvanZo sityvebis sixSireebSi anom-
aliebis gamosavlenad da iseTi zRvruli mniSvnelobebis dasadgenad, romlebic krizisis 
dawyebis maniSnebel arastandartul ryevebze miuTiTebs.

winaswarma Sedegebma daadastura, rom Sesabamisi sakvanZo sityvebis sixSireSi mniSvnelo-
vani cvlilebebi krizisebis realur ganviTarebamde SesamCnevad adre dafiqsirda. kerZod, 
normaluri ganawilebidan 4σ-ze meti gadaxrebi gamovlinda COVID-19-is pandemiis oficial-
ur gamocxadebamde TiTqmis ori TviT adre da ruseTis ukrainaSi SeWramde daaxloebiT aTi 
dRiT adre. es adasturebs hipoTezas, rom sainformacio veli katastroful movlenebamde 
ganicdis gazomvad cvlilebebs. Sedegebi adasturebs mediaSi arsebuli informaciis moni-
toringis sistemis Seqmnis praqtikul SesaZleblobas, romelic xelovnur inteleqtze iqneba 
dafuZnebuli da realur droSi gaanaalizdeba, dainteresebul mxareebs warmoCenil safrTx-
eebze gaafrTxilebs da amgvarad mniSvnelovnad gaaZlierebs mzadyofnasa da medegobas.

kvleva xazs usvams cifruli transformaciis potencials krizisebis prognozirebaSi 
da mWidrod ukavSirdeba gaeros mdgradi ganviTarebis miznebs, radgan mxars uWers global-
uri gamowvevebis gadasaWrelad inovaciuri teqnologiuri gadawyvetilebebis gamoyenebas, 
rac sabolood xels uwyobs ekonomikuri da socialuri stabilurobis gaZlierebas.

sakvanZo sityvebi: krizisi, prognozireba, media, teqsturi mainingi, gamovlena, susti signalebi.
JEL klasifikacia: C55, D83, H12. 
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FORECASTING CRISES THROUGH THE ANALYSIS OF MEDIA CONTENT

Oleksii Mints
Professor, SMK College of Applied Sciences

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 4σ 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, AI-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), Kiseľáková 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. 

Ahlqvist compared weak social media signals to “hardly discernible cracks anticipating such earthquakes” 
(Ahlqvist 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

We examined how the number of publications containing the words “virus,” “pandemic,” “Covid,” and 
“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 
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.

keywords
2019 2020
01-15 Nov 16-30 Nov 01-15 Dec 16-30 Dec 01-15 Jan 16-30 Jan 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

keywords
2019 2020
01-15 Nov 16-30 Nov 01-15 Dec 16-30 Dec 01-15 Jan 16-30 Jan 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

keywords
2018 2019
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 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). 



_ 30 _

cifruli samyaros evolucia da mdgradi ganviTarebis miznebi  2026  DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

52 
 

 

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 repeatedly 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 descending order of popularity  the frequency of use 

of the nth word is inversely proportional to its number n   

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 ∝  1
𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟                     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 frequency 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 distributions  According to Baayen's 2001  conclusions  

using more popular words reduces the impact of random fluctuations on statistical 

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: 
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                     (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-
quency 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).
V0 – 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 H0 hypothesis 
is formulated as follows: ~V is normal with unspecified mean and variance.”

At a significance level of α=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 H0 hypothesis.
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For V0: sw=0.899; p=0.2463. There is no reason to reject the H0 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 V0 are fairly close. This indirectly suggests that 

the distribution parameters are close together. To assess this more accurately, the mean (μ) and standard 
deviation (σ) values can be calculated.

V19: μ = 15.0435, σ = 6.0671
V0: μ = 16.5556, σ = 5.5252
The confidence interval for estimating the mathematical expectation of the V19 sample can be found as:
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∆𝜇𝜇 = 𝜎𝜎
√𝑛𝑛

∙ 𝑡𝑡(𝑝𝑝, 𝑓𝑓) = 6.0671
√24 ∙ 𝑡𝑡(0.95,23) = 2.56        2  

Since |16 5556 15 0435| = 1 5124 < 2 56  it can be observed that the statistical 

distribution of V0 corresponds 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  H0  

alongside a significance level of α=0 05  

p value ttest2 V19 V0  = 0 4352 > 0 05 

Therefore  we cannot reject the H0 hypothesis regarding the equality of the mean 

distributions in the V19 and V0 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 μ  

The assumption of a normal distribution of words in publications makes it possible 

to statistically determine 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 Φ z     3  

Thus  the observed deviation was more than 20σ  With a normal distribution  

99 7  of observations fall within a much narrower interval of ±3σ  Therefore  the 

deviation of 20σ should be unequivocally interpreted as anomalous  Calculations show 

        (2)
Since |16.5556-15.0435| = 1.5124 < 2.56, it can be observed that the statistical distribution of V0 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, H0, alongside a significance level of α=0.05.
p-value(ttest2(V19,V0)) = 0.4352 > 0.05
Therefore, we cannot reject the H0 hypothesis regarding the equality of the mean distributions in the 

V19 and V0 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 μ.
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-Φ(z),    (3)
Thus, the observed deviation was more than 20σ. With a normal distribution, 99.7% of observations fall 

within a much narrower interval of ±3σ. Therefore, the deviation of 20σ should be unequivocally interpreted 
as anomalous. Calculations show that if the previously observed distribution parameters are preserved, the 
probability of a deviation of 20σ is approximately 1.249×10-90. 

In practice, events that deviate from the expected value by more than 3σ 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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a) ~virus” keyword b) ~SARS” keyword
Figure 3. Word Clouds generated from the January 2020 publications

Figure 3a is 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 3σ. However, at the center 
of the cloud, words such as “China,” “flu,” “illness,” 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 

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.

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 μ(war21) = 20.5352 and σ(war21) 
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= 6.4472. The maximum frequency values were 45 (August 2021) and 42 (May 2021), which are 3.8σ and 
3.33σ, 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 6σ. The probability that such deviations are 
caused by random factors is only 9.87×10-10. 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 4σ 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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anotacia

cifruli transformacia warmoadgens erT-erT umniSvnelovanes process, romel-
ic Tanamedrove ekonomikur, socialur da teqnologiur sistemebs Zireulad gardaqmnis. 
Rrublovani teqnologiebi, rogorc cifruli infrastruqturis ZiriTadi komponenti, 
mniSvnelovan rols asrulebs resursebis optimizaciaSi, monacemTa usafrTxoebis uzrun-
velyofasa da servisebis masStabis gazrdaSi. amavdroulad, globaluri gamowvevebi, gansa-
kuTrebiT klimatis cvlileba, organizaciebs avaldebulebs teqnologiur strategiebSi 
mdgradobis principebi integrirebulad danergon.

winamdebare kvlevis mTavari mizania Rrublovani teqnologiebis, rogorc mdgradi 
inovaciebis mamoZravebeli Zalis, potencialis analizi da maTi wvlilis Sefaseba gare-
mosdacviTi da socialuri miznebis miRwevaSi. kvleva pasuxobs Semdeg kiTxvebs: 1. rogor 
uwyobs xels Rrublovani gamoTvliTi gadawyvetilebebi garemosdacviT mdgradobasa da en-
ergoefeqtianobas? 2. ra gamowvevebi warmoiSoba Rrublovan infrastruqturaze gadasvlis 
procesSi? 3. rogor SeiZleba Rrublovani teqnologiebis SesabamisobaSi moyvana mdgra-
di ganviTarebis globalur CarCoebTan, rogoricaa gaeros mdgradi ganviTarebis miznebi 
(SDGs)?

kvleva efuZneba rogorc Tvisebriv, ise raodenobriv kvleviT midgomebs. igi moicavs 
industriis wamyvani dokumentebis analizs, maT Soris: AWS Sustainability Report (Amazon 
Web Services, 2024), Microsoft Azure Carbon Footprint Report (Microsoft, 2023) da Google Cloud 
Sustainability Report (Google Cloud, 2023). SedarebiTi analizi ganxorcielebulia iseTi 
maCveneblebis gamoyenebiT, rogoricaa Power Usage Effectiveness (PUE), ganaxlebadi energiis 
moxmareba da naxSirbadis intensivoba.

kvlevis Sedegebi aCvenebs, rom Rrublovani teqnologiebi mniSvnelovan wvlils Seit-
ans energoefeqtianobis zrdaSi, naxSirbadis emisiebis Semcirebasa da inovaciebis ganvi-
TarebaSi. miuxedavad amisa, kvlav aqtualur gamowvevebad rCeba monacemTa usafrTxoeba, 
konkretul momwodebelze (vendor lock-in) damokidebuleba da angariSgebis araerTgvaro-
vani standartebi. kvlevis daskvnis mixedviT, Rrublovani teqnologiebi mxolod cifruli 
transformaciis instrumenti ar aris; isini mdgradi ganviTarebis miRwevis erT-erTi um-
niSvnelovanesi xelSemwyobi faqtoria.

sakvanZo sityvebi: Rrublovani teqnologiebi, mdgradi inovacia, cifruli transforma-
cia, energoefeqtianoba, IT infrastruqtura.
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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 (AI), Big Data, the Internet of Things (IoT), 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-



_ 38 _

cifruli samyaros evolucia da mdgradi ganviTarebis miznebi  2026  DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

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 AI-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 AI-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 (IaaS) further support this optimization by enabling on-demand access to computing resources.

4. Comparative Analysis
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4.1. Trends in Renewable Energy Adoption
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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 AI 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 SaaS, PaaS, and IaaS 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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anotacia

cifruli socialuri inovaciebi (DSI) dRes ganixileba, rogorc gardamtexi teqnol-
ogiebi globaluri gamowvevebis gadasaWrelad da mdgradi ganviTarebis miznebis (SDGs) 
miRwevis dasaCqareblad. es kvleva warmoadgens cifruli socialuri inovaciebis Sedare-
biT analizs oTx mcire kunZulovan ganviTarebad saxelmwifoSi (SIDS): maldivebSi, mavrik-
iSi, seiSelis kunZulebsa da fijiSi. kvleva ganixilavs, rogor gamoiyeneba cifruli plat-
formebi, cifruli instrumentebi da adgilobrivi iniciativebi inkluziuri da mdgradi 
ganviTarebis mxardasaWerad.

kvleva efuZneba xarisxobrivi dokumenturi analizis dizains da iyenebs samTavrobo 
politikis dokumentebs, recenzirebul samecniero literaturas, ganviTarebis saagentoe-
bis masalebsa da arasamTavrobo organizaciebis angariSebs. naSromi aanalizebs cifruli 
inovaciisa da SDG-ebis miRwevis erovnul strategiebs da gansakuTrebul yuradRebas uT-
mobs araformalur ekonomikur garemoSi DSI-ebis gamoyenebas iseTi sakiTxebis gadasaWre-
lad, rogoricaa siRaribe, genderuli uTanasworoba, axalgazrdebis umuSevroba da ser-
visebze xelmisawvdomoba.

kvleva gamoyofs saerTo xelSemwyob faqtorebs, maT Soris cifrul moqnilobasa da 
Zlier sazogadoebriv qselebs, aseve gansxvavebebs infrastruqturis, mmarTvelobiTi 
mowyobisa da politikis integraciis TvalsazrisiT. Sedegebi aCvenebs, rom miuxedavad imi-
sa, rom oTxive qveyanaSi DSI-ebma xeli Seuwyo ekonomikur SesaZleblobebze wvdomisa da 
samoqalaqo CarTulobis gafarToebas, maTi warmateba mniSvnelovnad aris damokidebuli 
instituciur mxardaWeraze, adgilobriv konteqstsa da inkluziur midgomebze.

naSromi amtkicebs, rom SIDS-is araformaluri cifruli ekosistemebi unda iqnes aRi-
arebuli SDG-ebis miRwevis mniSvnelovan mamoZravebel Zalad da mxars uWers konteqstze 
morgebuli cifruli politikis CarCoebis SemuSavebas, romlebic adgilobriv inovacias 
gaaZlierebs. oTxi kunZulovani saxelmwifos SedarebiTi gamocdileba iZleva ufro far-
Tod gamosayenebel gakveTilebs imaze, Tu rogor SeiZleba DSI-ebis mobilizeba mowyvlad 
da resursebiT SezRudul garemoSi globalurad.

sakvanZo sityvebi: cifruli socialuri inovaciebi (DSI), mdgradi ganviTarebis miznebi 
(SDGs), mcire kunZulovani ganviTarebadi saxelmwifoebi (SIDS), araformaluri mewar-
meoba.
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Abstract
Digital Social Innovations (DSIs) 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 DSIs 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, DSIs, 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 DSIs in SIDS, especially 
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in informal economies, remain understudied. This paper presents a qualitative comparative case study of DSIs 
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 DSIs 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 (DSIs) are collaborative, technology driven solutions that helps to solve societal 

challenges by bringing citizens, enterprises, and communities altogether. DSIs use digital technologies such 
as mobile platforms, AI, 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 DSIs 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 (DSIs) 

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.

Country
Total Population 

(World Bank, 2024)
Land Area (sq km, 
World Bank, 2023)

Common Challenges & Vulnerabilities (World Bank, n.d.)

Maldives 527,799 298
Overly vulnerable to external shocks such as economic crises, 

inflation, natural disasters, and climatic changes.

Mauritius 1,245,779 2,030
Small-state features as the country is highly dependent econo-
mies that are extremely susceptible to environmental damage 

and exogenous shock.

Seychelles 121,354 460
Small-state features as the country is Highly vulnerable to 

environmental and economic shocks due to size and geograph-
ical isolation.

Fiji 928,784 18,270
Small-state features as the country face frequent natural 

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

Primary DSI Focus
Digital tourism and 

guesthouses.
E-commerce for female 

artisans.
Telemedicine and 

e-learning.
Agricultural micro-en-

terprises.

Key Infrastructure
Poor connectivity in 

outer atolls.
High-speed broadband/

stable power.
Proactive digital policy.

Patchy connectivity, 
High data costs.

Market Barriers
Dominance of state-
linked firms (MIFCO, 

BML).

Digital-finance regula-
tion gaps.

High market concentra-
tion.

Weak regulatory coordi-
nation.

Institutional Tools
Community-based tour-

ism models.
Local NGO support.

Regulatory sandboxes 
and grants.

National E-Commerce 
Strategy.

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

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, DSIs 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).
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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

84 
 

4 3  Mutual Success Factors 

 

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 entrepreneurial applications  This flexibility enables rapid 

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 DSIs 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 DSI 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; IOT 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 
DSIs 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 DSIs 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 DSIs 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 (DSIs) 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, DSIs 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, DSIs 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 DSIs contribute towards achieving the 
relevant SDGs. Moreover, Future research could include a comparative study of the effects of DSIs in SIDS 
located in other regions such as the Caribbean and other areas of the Pacific Ocean.
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cifruli transformaciis gavlena demokratiul  
eleqtronul mmarTvelobaze saqarTveloSi 

nino maxauri 
axali da uaxlesi istoriis doqtoranti,  

ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti, 
kvlevis xelSewyobis departamentis menejeri,  

kavkasiis universiteti 

anotacia

statiaSi gaanalizebulia gacifrulebasa da moqalaqeTa politikur monawileobas So-
ris arsebuli urTierTmimarTeba saqarTvelos magaliTze. miuxedavad imisa, rom bolo 
aTwleulebSi mmarTvelobis cifruli meqanizmebi msoflios mraval qveyanaSi dainerga, 
maTi gavlena moqalaqeTa politikur monawileobaze ganviTarebadi demokratiis qveynebSi 
jer kidev ar aris sakmarisad Seswavlili. am konteqstSi, saqarTvelo kvlevisaTvis gansa-
kuTrebiT saintereso SemTxvevaa: 2004 wlidan ganxorcielebuli aqtiuri reformebis Se-
degad, gardamavali demokratiis qveyanam swrafi politikuri transformacia ganicada, maT 
Soris cifruli iniciativebis ganxorcielebis safuZvelze. 

winamdebare naSromi Seiswavlis cifruli mmarTvelobis formebis danergvis gavlenas 
moqalaqeTa politikuri CarTulobis SesaZleblobebis zrdaze. analizi efuZneba saxelm-
wifo politikis iniciativebis, monawileobis arsebul meqanizmebis, samoqalaqo sazogadoe-
bis angariSebisa da saxelmwifos mier Ria mmarTvelobis partniorobis (OGP) farglebSi 
aRebuli valdebulebebis Sesrulebis Sefasebebs. kerZod, naSromSi Sefasebulia, ramdenad 
uzrunvelyofs cifruli monawileobis meqanizmebi Sinaarsobriv da Sedegian saTaTbiro 
politikur monawileobas da ramdenad uwyobs xels ufro demokratiuli, inkluziuri da 
sazogadoebriv saWiroebebze orientirebuli mmarTvelobis Camoyalibebas.

kvlevis mizania gardamavali demokratiis pirobebSi cifruli monawileobis Sesa-
Zleblobebisa da SezRudvebis ukeT gaazrebaSi mniSvnelovani wvlilis Setana saqarTvelos 
magaliTis ganxilvis safuZvelze monawileobiTi, saTaTbiro demokratiisa da qseluri 
mmarTvelobis Teoriuli CarCoebis WrilSi. 

sakvanZo sityvebi: gacifruleba, moqalaqeTa monawileoba, saTaTbiro demokratia, ele-
qtronuli mmarTveloba
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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; Sørensen 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; Sørensen 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 Tbilisi 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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xelovnuri inteleqti da saxelmwifo Sesyidvebi:  
saerTaSoriso praqtika da  

mdgradi ganviTarebis strategiebi

oTar kikvaZe
biznesis administrirebis doqtori,  
aRmosavleT evropis universiteti, 

 grigol robaqiZis saxelobis universiteti

anotacia

Tanamedrove msoflioSi cifruli transformaciis erT-erT ganmsazRvrel faqtorad 
xelovnuri inteleqtis (AI) danergva da optimaluri gamoyeneba gvevlineba, rac Tavis mxriv 
gansakuTrebiT mniSvnelovania saxelmwifo mmarTvelobis iseT mimarTulebebSi, romlebic 
dakavSirebulia sajaro finansebTan, maT sworad xarjvasTan, ekonomikur efeqtebTan da a.S.

nebismier qveyanaSi saxelmwifo Sesyidvebi warmoadgens sajaro finansebis xarjvis umTavres 
instruments da Sesabamisad, am procesSi xelovnuri inteleqtis danergva da ganviTareba mniS-
vnelovnad uzrunvelyofs efeqturi da mdgradi sajaro mmarTvelobis xelSewyobas. msoflios 
wamyvani qveynebi ukve iyeneben xelovnur inteleqtze dafuZnebul sistemebs sxvadasxva saxel-
mwifo servisebis SesyidvebSi, rac amcirebs korufciis riskebs, zrdis procesis efeqturo-
bas da aumjobesebs momsaxurebis xarisxs. Tumca, am praqtikasTan erTad arsebobs seriozuli 
gamowvevebi, maT Soris eTikuri standartebi, gamWvirvaloba, monacemTa konfidencialuroba 
da regulaciebi. mocemuli kvleva miznad isaxavs gaaanalizos, rogor gamoiyeneba xelovnuri 
inteleqti saxelmwifo Sesyidvebis procesebSi sxvadasxva qveynebSi da ra tipis strategiebs 
mimarTaven mdgradi ganviTarebis uzrunvelsayofad. kvlevis ZiriTadi sakiTxebia:

1. ra saerTaSoriso gamocdileba arsebobs AI-is gamoyenebaSi saxelmwifo Sesyidvebis 
procesSi?

2. ramdenad Seesabameba es gamocdileba da arsebuli praqtika mdgradi ganviTarebis 
miznebs?

3. rogor SeiZleba am gamocdilebis adaptacia regionul an adgilobriv konteqstSi?

meTodologiurad, kvleva efuZneba SedarebiT analizs, romelSic Tavmoyrilia saer-
TaSoriso instituciebis (OECD, EU, WB) monacemebi, konkretuli qveynebis (mag., estoneTi, 
fineTi, kanada, samxreT korea) praqtikuli magaliTebi da politikis dokumentebi. gamoy-
enebuli iqneba Sinaarsobrivi analizi da sakvanZo Temebis identifikacia politikis strat-
egiebSi, teqnologiuri regulaciebisa da savaldebulo standartebis WrilSi.

mosalodneli Sedegebi moicavs warmatebuli AI-integrirebuli Sesyidvis modelebis gamov-
lenas, maTi mdgradobis kriteriumebis analizs da rekomendaciebis formulirebas im qveynebi-
sTvis, romlebic ganixilaven xelovnuri inteleqtis integracias saxelmwifo SesyidvebSi. 
kvleva xels Seuwyobs politikis SemmuSaveblebs, kerZo seqtoris warmomadgenlebs, teqnolo-
giuri seqtoris warmomadgenlebsa da samoqalaqo sazogadoebas informirebuli gadawyvetile-
bebis miRebaSi, rac Tavis mxriv mWidro kavSirs qmnis inovaciasa da mdgrad ganviTarebas Soris.

sakvanZo sityvebi: xelovnuri inteleqti; saxelmwifo Sesyidvebi; mdgradi ganviTareba; ci-
fruli mmarTveloba; algoriTmuli gamWvirvaloba.
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Abstract
In the contemporary global landscape, the integration and optimal utilization of Artificial Intelligence (AI) 

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 AI in this sector is instrumental in fostering efficient and sustainable public 
governance. Leading global economies have already implemented AI-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 AI 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 AI 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 AI-integrated procurement models, an 
analysis of sustainability criteria, and the formulation of strategic recommendations for nations contemplat-
ing the integration of AI 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.	 Sesavali

Tanamedrove msoflioSi sajaro mmarTveloba gardamtex etapze imyofeba, sadac te-
qnologiuri transformacia xdeba ara mxolod ekonomikuri efeqtianobis zrdis saSuale-
ba, aramed saxelmwifo mmarTvelobis modelis xelaxali gaazrebis safuZveli. saxelmwifo 
Sesyidvebi, rogorc sajaro finansebis ganawilebis erT-erTi umTavresi instrumenti, am 
procesSi ikavebs gansakuTrebul adgils. OECD-is monacemebiT, saxelmwifo Sesyidvebi sa-
Sualod qveynis mTliani Sida produqtis 12–15 procents Seadgens, rac maT saxelmwifo 
ekonomikuri politikis erTerT ZiriTad komponentad aqcevs (OECD 2023b, 18). amasTan, 
Sesyidvebis sfero pirdapir ukavSirdeba socialur politikas, infrastruqturul ganvi-
Tarebasa da garemosdacviT miznebs, rac mas saxelmwifo marTvis erTerT yvelaze sensi-
tiur da pasuxismgeblian sferod aqcevs.

miuxedavad amisa, saxelmwifo Sesyidvebis sistema araerTi qveynisTvis kvlav warmoad-
gens gamowvevas. Sesyidvis dagegmvisa da ganxorcielebis procesSi xSirad SeiniSneba arae-
feqturoba, gamWvirvalobis nakleboba, arasakmarisi monacemTa gamoyeneba da korufciis 
riskebi. es problemebi gansakuTrebiT mZafria ganviTarebadi ekonomikis mqone qveynebSi, 
sadac instituciuri CarCoebi sustia da cifruli mmarTveloba jer kidev formirebis pro-
cesSia. am fonze sul ufro aqtualuria inovaciuri teqnologiebis danergva, romlebic 
saSualebas miscems saxelmwifoebs, monacemebze dafuZnebiT imoqmedon da Seqmnan ufro 
prognozirebadi, gamWvirvale da mdgradi Sesyidvebis sistema.

xelovnuri inteleqti (AI) swored aseT gardamtex teqnologiad iqca. is aRar ganix-
ileba mxolod kerZo seqtoris inovaciad, aramed xdeba sajaro mmarTvelobis struqturu-
li elementi. manqanuri swavlebis, bunebrivi enis damuSavebisa da prognozirebis anali-
tikis meTodebi aZlevs saxelmwifo uwyebebs SesaZleblobas, realur droSi gaaanalizon 
Sesyidvebis monacemTa uzarmazari masivebi, gamoavlinon tendenciebi, Seafason momwode-
belTa riskebi da Seamciron biurokratiuli dabrkolebebi (Anderson 2022, 63). es trans-
formacia fundamenturad cvlis Sesyidvebis procesis logikas: tradiciuli, qaRaldze 
dafuZnebuli analitikis nacvlad iqmneba monacemze dafuZnebuli marTvis sistema, sadac 
gadawyvetileba efuZneba algoriTmul Sefasebasa da obieqtur monacemTa interpretacias, 
Tumca teqnologiuri potencialis paralelurad, AI-is gamoyeneba saxelmwifo Sesyidveb-
Si warmoSobs mniSvnelovan eTikur da samarTlebriv kiTxvebs. algoriTmuli mikerZoeba, 
monacemTa konfidencialuroba, angariSvaldebulebis deficiti da gadawyvetilebis miRe-
bis dafaruli safuZvlebi im problemaTa mcire nawilia, romlebic saWiroeben seriozul 
politikur da akademiur yuradRebas (Floridi 2023, 241–259). amasTan, sajaro seqtorSi xe-
lovnuri inteleqtis danergva ver CaiTvleba neitralur procesad; igi axdens gavlenas 
gadawyvetilebis miRebis meqanizmebze, sajaro Rirebulebebze da moqalaqeTa ndobaze. ami-
tom, misi gamoyeneba moiTxovs ara mxolod teqnologiur, aramed eTikur, samarTlebriv da 
instituciur CarCos, romelic uzrunvelyofs rogorc efeqtianobas, ise samarTlianobas.

AI-is mniSvneloba saxelmwifo SesyidvebSi gansakuTrebiT TvalsaCinoa mdgradi ganvi-
Tarebis konteqstSi. gaeros 2030 dRis wesrigis Tanaxmad, saxelmwifo politikis mizani 
unda iyos iseTi ekonomikuri da socialuri meqanizmebis Seqmna, romlebic xels Seuwyoben 
pasuxismgeblian moxmarebasa da warmoebas (SDG 12) da ekologiuri zemoqmedebis Semcirebas 
(United Nations 2015). am miznebis misaRwevad saxelmwifo Sesyidvebi warmoadgens erT-erT 
yvelaze Zlier berkets, radgan maTi meSveobiT SesaZlebelia mwvane teqnologiebis, ener-
goefeqturi gadawyvetilebebisa da socialuri inkluziurobis xelSewyoba. am konteqst-
Si xelovnuri inteleqti iqceva ara mxolod finansur an administraciul instrumentad, 
aramed mmarTvelobiTi eTikis ganmsazRvrel Zalad; iseT sistemad, romelic aerTianebs 
ekonomikur efeqtianobas, socialuri samarTlianobas da ekologiur pasuxismgeblobas.
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garda teqnologiuri da eTikuri ganzomilebisa, kvlevis sagania saerTaSoriso gamoc-
dilebis SedarebiTi gaanalizeba, rogor iyeneben sxvadasxva qveynebi AI-s saxelmwifo Sesy-
idvebSi da ra strategiebiT uzrunvelyofen am procesis mdgradobas. ukve arsebobs saint-
ereso magaliTebi: estoneTi iyenebs ~e-Procurement” (qarTulad: ~eleqtronuli Sesyidva”) 
sistemas tenderebis prognozirebisTvis; samxreT korea axorcielebs kontraqtebis moni-
torings ~KONEPS” sistemis meSveobiT; kanada da fineTi iyeneben algoriTmul analitikas 
momwodebelTa SefasebisaTvis (Kim and Park 2023, 48–72). am mravalferovan gamocdilebaSi 
SesamCnevia erTiani tendencia: saxelmwifoebi cdiloben teqnologiuri SesaZleblobebis da 
eTikuri valdebulebebis dabalansebas, rac maT saSualebas aZlevs erTdroulad gazardon 
efeqtianoba da Seamciron sistemuri riskebi.

amgvari magaliTebis gaanalizeba mniSvnelovania ara mxolod imisTvis, rom gamovavlinoT 
warmatebuli modelebi, aramed imisTvisac, rom davinaxoT rogor ukavSirdeba AI-is integracia 
sajaro SesyidvebSi mdgradi ganviTarebis globalur dRis wesrigs. kvlevis mizani swored am 
kavSiris detaluri Seswavlaa: rogor SeiZleba xelovnuri inteleqtis gamoyeneba saxelmwifo 
SesyidvebSi gaxdes ara mxolod efeqtianobis gazrdis, aramed ekonomikuri, socialuri da 
garemosdacviTi miznebis SeTavsebis meqanizmi. am miznis misaRwevad naSromi iyenebs SedarebiT 
da Sinaarsobriv analizs, eyrdnoba saerTaSoriso organizaciebis (OECD, evrokavSiri, msof-
lio banki) politikis dokumentebs da konkretuli qveynebis praqtikul gamocdilebebs.

Sedegad, naSromi miznad isaxavs, Seqmnas integrirebuli analitikuri CarCo, romelic 
aerTianebs xelovnuri inteleqtis teqnologiur SesaZleblobebsa da mdgradi ganviTare-
bis principebs. amgvari midgoma saSualebas iZleva saxelmwifo Sesyidvebi aRiqmebodes ara 
mxolod administraciul meqanizmad, aramed saxelmwifo politikisa da inovaciis plat-
formad, romelic ekonomikur zrdasa da socialur pasuxismgeblobas Soris axal balanss 
ayalibebs.

2.	 Teoriuli da konceptualuri CarCo

2.1. saxelmwifo Sesyidvebi: ekonomikuri, socialuri da garemosdacviTi 
mniSvneloba

saxelmwifo Sesyidvebi warmoadgens sajaro mmarTvelobis erT-erT yvelaze mniSvnelo-
van instruments, romelic qveynis ekonomikur struqturaze, inovaciur dinamikasa da so-
cialur Tanasworobaze pirdapir gavlenas axdens. saerTaSoriso praqtikaSi saxelmwifo 
Sesyidvebi saSualod mTliani Sida produqtis daaxloebiT 12–15 procents Seadgens, xolo 
ganviTarebul qveynebSi es maCvenebeli zogjer 20 procentsac aRemateba (OECD 2023b, 22). 
am masStabidan gamomdinare, Sesyidvebi ar SeiZleba aRqmul iqnas rogorc mxolod admin-
istraciuli procedura; saxelmwifo Sesyidvebi qveyanaSi qmnis ekonomikuri ganviTarebis, 
dasaqmebis da socialuri CarTulobis realur safuZvels.

ekonomikuri TvalsazrisiT, Sesyidvebis procesis efeqtianoba gansazRvravs, ramdenad 
Sedegianad gamoiyenebs saxelmwifo biujetis resursebs. araefeqturi tenderebi an zoga-
dad arasworad dagegmili Sesyidvebi iwvevs sajaro finansebis aramiznobriv xarjs, xolo 
inovaciuri da gamWvirvale procedurebi zrdis ekonomikur produqtiulobas da bazris 
konkurentunarianobas (Thai 2021, 137–155).

socialuri aspeqtiT, Sesyidvebis politika SeiZleba gaxdes instrumenti, romelic, maT 
Soris, xels uwyobs mcire da saSualo biznesis monawileobas, samuSao adgilebis Seqmnas da 
genderuli Tanasworobis gaumjobesebas.

garemosdacviTi TvalsazrisiT, saxelmwifo Sesyidvebi mniSvnelovan rols TamaSobs 
`mwvane ekonomikis~ ganviTarebaSi, kerZod, energoefeqturi, dabalemisiuri da mdgradi 
produqtebis moTxovnis waxalisebiT (UNEP 2022).
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zemoaRniSnulidan gamomdinare, Tanamedrove midgomebiT saxelmwifo Sesyidvebi 
aRiqmeba ara mxolod finansur meqanizmad, aramed politikis erT-erTi mTavari berketad, 
romelic aerTianebs ekonomikur, socialur da ekologiur miznebs. swored am mravalgan-
zomilebian xasiaTze dayrdnobiT Camoyalibda da ganviTarda `mdgradi Sesyidvebis” kon-
cefcia, romelic Tavdapirvelad damkvidrda gaeros garemos dacvis programisa (UNEP) 
(UNEP 2012) da evropis kavSiris (European Commission 2008) politikur CarCoebSi, xolo 
Semdeg gavrcelda saerTaSoriso praqtikaSi, rogorc sajaro mmarTvelobis erT-erTi cen-
traluri principi.

2.2. mdgradi ganviTarebis koncefcia da misi kavSiri saxelmwifo SesyidvebTan

mdgradi ganviTareba dRes warmoadgens globaluri politikis fundamentur CarCos, 
romlis mizania ekonomikuri zrdis, socialuri Tanasworobisa da garemosdacviTi pasux-
ismgeblobis harmonizacia.

gaerTianebuli erebis organizaciis (gaero) generaluri ansambleis mier 2015 wlis 25 
seqtembers miRebuli globaluri strategiuli dokumentiT _ `gaeros 2030 dRis wesrigi 
mdgradi ganviTarebisaTvis” gansazRvruli 17 mdgradi ganviTarebis miznidan (SDGs) me-12 
mizani _ `pasuxismgebliani moxmareba da warmoeba” pirdapir ukavSirdeba saxelmwifo Sesy-
idvebs (United Nations 2015).

mdgradi Sesyidvebis arsi mdgomareobs imaSi, rom saxelmwifom tenderebis dagegmvisa 
da ganxorcielebisas gaiTvaliswinos ara mxolod finansuri, aramed socialuri da ekolo-
giuri kriteriumebic. es niSnavs, rom saxelmwifos SeuZlia gavlena moaxdinos bazarze, 
waaxalisos mwvane inovaciebi da uzrunvelyos socialuri pasuxismgebloba momwodeblebSi. 
magaliTad, evrokavSiris `Green Public Procurement Guidelines~ (qarTulad: ~mwvane sajaro 
Sesyidvebis saxelmZRvanelo principebi”) iTvaliswinebs ekologiuri kriteriumebis inte-
grirebas Sesyidvebis yvela etapze, xolo gaeros garemos dacvis programa (UNEP) rekomen-
dacias iZleva `sicocxlis ciklis Rirebulebis~ meTodis gamoyenebaze, sadac produqtis 
fass emateba misi gamoyenebisa da ganadgurebis ekologiuri Rirebuleba (European Commis-
sion 2020).

amgvarad, mdgradi Sesyidvebi iqceva praqtikul xidad mdgradi ganviTarebis miznebsa 
da saxelmwifo mmarTvelobis instrumentebs Soris. rodesac saxelmwifo axorcielebs Ses-
yidvebs garemosdacviTi da socialuri faqtorebis gaTvaliswinebiT, igi ara mxolod am-
cirebs zemoqmedebas ekosistemaze, aramed qmnis moTxovnas im tipis inovaciebze, romlebic 
xels uwyoben mdgrad ekonomikur zrdas.

2.3. xelovnuri inteleqti sajaro seqtorSi: ZiriTadi mimarTulebebi

xelovnuri inteleqti (AI) moicavs teqnologiur meTodTa farTo speqtrs, romelic 
miznad isaxavs monacemTa safuZvelze gadawyvetilebis miRebis avtomatizacias da optimi-
zacias. sajaro seqtorSi AI sul ufro metad iqceva instrumentad, romelic amartivebs ad-
ministraciul procesebs, amcirebs adamianur Secdomebs da zrdis gamWvirvalobas. OECD-
is monacemebiT, 2023 wlisTvis 60-ze met qveyanas ukve hqonda SemuSavebuli xelovnuri 
inteleqtis erovnuli strategia, romelTagan araerTi moicavda sajaro Sesyidvebis mimar-
Tulebasac (OECD 2019).

AI-is teqnologiuri komponentebi: manqanuri swavleba (Machine Learning), bunebrivi enis 
damuSaveba (Natural Language Processing) da prognozirebis analitika (Predictive Analytics) 
saSualebas aZlevs saxelmwifo uwyebebs, gaanalizon tenderebis monacemebi realur droSi, 
identificiron riskis faqtorebi da Seafason momwodebelTa saqmianobis istoria (Ander-
son 2022, 63).
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magaliTad, rogorc zemoT aRiniSna fineTSi kompania ̀ Hansel~ iyenebs AI-ze dafuZnebul 
platformas Sesyidvebis tendenciebis prognozirebisTvis, xolo samxreT koreaSi ~KO-
NEPS~ sistema axorcielebs kontraqtebis avtomatur monitorings da Sida auditis gamar-
tivebas (Kim and Park 2023, 68).

Tumca, rogorc ukve aRiniSna sajaro seqtorSi AI-is danergva moiTxovs ara mxolod 
teqnologiur, aramed instituciur da eTikur CarCosac. monacemTa mmarTveloba (data 
governance), algoriTmuli gamWvirvaloba da eTikuri standartebi warmoadgens kritikul 
faqtorebs, romelTa ugulvebelyofa iwvevs ndobis kriziss moqalaqeebsa da saxelmwifo 
institutebs Soris (Floridi 2023, 241–259). amitom, saerTaSoriso diskursSi sul ufro me-
tad mkvidrdeba cneba ̀ sando xelovnuri inteleqti~, romelic efuZneba OECD-is 2019 wlis 
principebs da evrokavSiris 2024 wlis ~AI Act” (qarTulad: ~xelovnuri inteleqtis aqti”)-
is regulaciebs (European Union 2024). am dokumentebiT xazgasmulia, rom sajaro seqtorSi 
xelovnuri inteleqtis gamoyeneba kanonTan, eTikasTan da adamianis uflebebTan Sesabami-
sobaSi unda iyos.

sando xelovnuri inteleqtis (Trustworthy AI) koncefcia, romelic evrokavSiris maRali 
donis eqspertTa jgufis (AI HLEG) mier iqna Camoyalibebuli (High-Level Expert Group on Ar-
tificial Intelligence 2019, 12–15), sam urTierTdakavSirebul komponents efuZneba: sistema unda 
iyos kanonieri, eTikuri da mdgradi. saxelmwifo SesyidvebSi es transformirdeba Svid Zir-
iTad moTxovnad: 1) adamianis roli da kontroli; 2) teqnikuri saimedoba da usafrTxoeba; 
3) konfidencialuroba; 4) gamWvirvaloba; 5) mravalferovneba da aradiskriminaciuloba; 
6) ekologiuri da socialuri keTildReoba; 7) angariSvaldebuleba. unda aRiniSnos, rom 
gansakuTrebuli mniSvneloba eniWeba gamWvirvalobis princips, radganac algoriTmuli 
gaumWvirvaloba pirdapir warmoSobs dausabuTebeli diskvalificirebis risks. saxelmwifo 
Sesyidvebis moqmedi CarCo moiTxovs nebismieri administraciuli gadawyvetilebis mkafio 
samarTlebriv da faqtobriv dasabuTebas. xelovnuri inteleqtis gamoyenebisas ki Cndeba 
safrTxe, rom Semsyidvelma organizaciam ver SeZlos im logikis ganmarteba, ris safuZvel-
zec pretendents uari eTqva tenderSi monawileobaze. es ki ewinaaRmdegeba rogorc gam-
Wvirvalobis princips, ise pretendentis uflebas _ miiRos dasabuTebuli pasuxi da saW-
iroebis SemTxvevaSi gaasaCivros igi.

2.4. sinTezi: AI rogorc instrumenti mdgradi saxelmwifo    SesyidvebisTvis

Teoriulad, xelovnuri inteleqtis integracia saxelmwifo SesyidvebSi warmoadgens 
im inovaciur koncefcias, romelic aerTianebs ekonomikuri efeqtianobis, socialuri 
samarTlianobisa da ekologiuri pasuxismgeblobis principebs. tradiciuli Sesyidvebis 
modeli, romelic efuZneboda adamianur gadawyvetilebebs, xasiaTdeboda maRali subieq-
turobiT da dabali monacemTa gamWvirvalobiT. AI am models cvlis: gadawyvetilebebi xde-
ba monacemebze dafuZnebuli, procesebi _ avtomatizebuli, xolo kontroli _ uwyveti da 
prognozirebadi (OECD 2022).

ekonomikuri TvalsazrisiT, AI amcirebs tranzaqciul xarjebs da zrdis tenderebis 
dagegmvis sizustes. socialuri TvalsazrisiT, igi xels uwyobs samarTliani konkurenciis 
SenarCunebas _ algoriTmebi amcireben adamianur mikerZoebas da qmnian Tanabar pirobebs 
momwodeblebisTvis. garemosdacviTi TvalsazrisiT ki AI SeiZleba gamoyenebul iqnas ten-
derebis ekologiuri efeqtis SefasebisTvis, magaliTad, produqtis CO₂ gamoyofis gaT-
vliT an mwvane standartebis dakmayofilebis monitoringiT (UNEP 2022, 54).

Tumca, rogorc ukve aRiniSna, AI-is danergva Tavis mxriv moiTxovs axali politikuri 
da instituciuri mmarTvelobis formebis Camoyalibebas. saWiroa kanonmdeblobisa da eTi-
kuri CarCos ganviTareba, sajaro moxeleTa gadamzadeba da monacemTa marTvis Tanamedrove 
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standartebis danergva. mxolod am pirobebSi SeZlebs saxelmwifo Seqmnas iseTi Sesyidvebis 
sistema, romelic iqneba ara mxolod efeqtiani, aramed mdgradi _ gamWvirvale, progno-
zirebadi da moqalaqeze orientirebuli.

amrigad, AI saxelmwifo SesyidvebSi ar aris mxolod teqnologiuri inovacia; is warmoad-
gens mmarTvelobiTi kulturis transformacias, sadac gadawyvetilebebi emyareba ara mxolod 
ekonomikur logikas, aramed eTikur pasuxismgeblobas da grZelvadian socialur miznebs. 
swored es sinTezi _ teqnologiisa da mdgradobis _ qmnis Teoriul safuZvels Semdgomi anal-
izisTvis, romelic ganixilavs saerTaSoriso praqtikebsa da adaptaciis strategiebs.

3.	 xelovnuri inteleqtis gamoyenebis saerTaSoriso gamocdilebis  
analizi saxelmwifo SesyidvebSi

xelovnuri inteleqtis integracia saxelmwifo Sesyidvebis procesSi bolo aTwleulSi 
gadaiqca erT-erT yvelaze mniSvnelovan mimarTulebad cifruli mmarTvelobis reformeb-
Si. sxvadasxva qveynebis praqtika aCvenebs, rom AI-is danergva amcirebs administraciul 
xarjebs, zrdis gamWvirvalobas da aCqarebs gadawyvetilebis miRebis process. amave dros, 
saerTaSoriso magaliTebi warmoaCens, rom AI-is efeqtianoba mniSvnelovnad damokidebulia 
instituciur CarCoebze, monacemTa infrastruqturaze da eTikur regulaciebze.

3.1. evrokavSiri da OECD qveynebi: inovaciuri sistemebi da gamWvirvalobis 
modelebi

evrokavSirSi saxelmwifo Sesyidvebis cifruli transformacia erT-erT yvelaze mow-
inave mimarTulebad iTvleba. evrokavSiris `Digital Europe Programme~ (qarTulad: ~cifru-
li evropis programa”) _ is farglebSi wevr qveynebSi aqtiurad xdeba xelovnuri intele-
qtis danergva sajaro tenderebis dagegmvasa da monitoringSi (European Commission 2023).

evrokavSirSi saxelmwifo Sesyidvebis cifruli transformacia ara mxolod teqnologi-
uri, aramed mkacrad regulirebuli procesia. gansakuTrebuli mniSvneloba eniWeba evrokav-
Siris xelovnuri inteleqtis aqts (EU AI Act), romelic msoflioSi pirveli yovlismomcveli 
sakanonmdeblo CarCoa. aRniSnuli aqti nergavs riskze dafuZnebul midgomas, sadac sajaro 
seqtorSi gamoyenebuli AI sistemebis nawili, romelic gavlenas axdens samarTlian konkuren-
ciasa da moqalaqeTa uflebebze, klasificirdeba rogorc `maRali riskis~ matarebeli. es 
niSnavs, rom Semsyidveli organizaciebi valdebulni arian uzrunvelyon monacemTa maRali 
xarisxi, sistemis gamWvirvaloba da adamianis mier mudmivi zedamxedvelobis meqanizmebi.

paralelurad, evrosabWos farglebSi miRebuli CarCo konvencia (2024) (Council of Eu-
rope 2024) xelovnuri inteleqtis, adamianis uflebebis, demokratiisa da kanonis uzenaeso-
bis Sesaxeb, qmnis saerTaSoriso samarTlebriv valdebulebas, rom AI-is gamoyenebam sajaro 
mmarTvelobaSi demokratiuli institutebis funqcionireba ar unda xelyos. saxelmwifo 
Sesyidvebis WrilSi es gulisxmobs, rom algoriTmuli gadawyvetilebebi diskriminaciul 
barierebs ar unda qmnides da gasaCivrebis efeqtian meqanizms unda uzrunvelyofdes.

am fonze, sainteresoa konkretuli qveynebis praqtika evropaSi, romlebsac qvemoT gan-
vixilavT, kerZod:

estoneTi, erT-erTi yvelaze ganviTarebuli saxelmwifo cifruli TvalsazrisiT, 2001 
wlidan axorcielebs srulad eleqtronul Sesyidvebis sistemas (e-Procurement), romlis 
ganaxlebuli versia ukve iyenebs manqanur analitikas tenderebis monacemebis Sesafaseb-
lad. sistema axdens momwodeblebis winaswar Sefasebas, gamoiTvlis finansur da miwodebis 
riskebs, xolo xelovnuri inteleqti prognozirebs, romeli tenderi SeiZleba iyos daba-
li Sesrulebis albaTobis mqone (OECD 2023c, 85–87).estoneTis modeli gansakuTrebulia 
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imiT, rom misi monacemTa arqiteqtura ukavSirdeba sxva saxelmwifo sistemebs (mag., e-Gov-
ernance da e-Tax Board), rac qmnis multiseqtorul sinergias: gadawyvetilebebi miiReba 
mTlianad integrirebul monacemTa safuZvelze.

fineTi warmoadgens meore warmatebul magaliTs. fineTSi saxelmwifo Sesyidvebs cen-
tralizebulad axorcielebs saxelmwifo kompania ~Hansel Ltd.”, romelic 2020 wlidan iyenebs 
AI-ze dafuZnebul analitikur moduls Sesyidvebis monacemebis istoriis dasamuSaveblad. 
sistema aidentificirebs fasTa araracionalur cvlilebebs da SesaZlo mikerZoebulobas 
tenderis pirobebSi (~Hansel Ltd”. 2022). Sedegad, Sesyidvebis xarji saSualod 8%-iT aris 
Semcirebuli, xolo tenderebis dagegmvis dro 30%-iT. fineTis magaliTi aCvenebs, rom xe-
lovnuri inteleqti efeqtianad muSaobs maSin, roca monacemTa xarisxi maRalia da sajaro 
uwyebebi mzad arian mmarTvelobiTi cvlilebebisTvis.

gaerTianebul samefoSi ~Spend Network” platforma gamoiyeneba momwodeblebis riskebis 
avtomaturi identifikaciisTvis. misi algoriTmebi aanalizebs kontraqtebis Sesrulebis 
istorias da afrTxilebs saxelmwifo uwyebebs maRali riskis mqone kompaniebis Sesaxeb (UK 
Government Digital Service 2021). Sedegad, Seiqmna ufro gamWvirvale bazari, sadac mcire da 
saSualo biznessac mieca wvdoma saxelmwifo tenderebze.

3.2. azia: teqnologiuri integracia da sajaro ndobis ganmtkiceba

aziis ganviTarebuli qveynebi gamoirCevian saxelmwifo mmarTvelobis cifruli struq-
turebis maRal doneze integraciiT. am konteqstSi gansakuTrebuli magaliTia samxreT ko-
rea da singapuri.

samxreT koreis erTiani eleqtronuli Sesyidvebis sistema _ ~KONEPS” (Korea Online 
E-Procurement System) 2002 wlidan funqcionirebs da dReisaTvis moicavs qveynis tender-
ebis TiTqmis 99%-s. bolo wlebSi sistema AI moduliT gafarTovda, romelic avtomaturad 
amowmebs kontraqtebis Sesrulebas, adarebs realur da deklarirebul Rirebulebebs da 
amoicnobs ganmeorebad, potenciurad saeWvo qcevis modelebs (magaliTad, erTsa da imave 
momwodeblebs Soris xSirad ganmeorebul SeTavazebebs an araTanmimdevrul fasTa cvlile-
bebs). OECD-is angariSis Tanaxmad, aman mniSvnelovnad Seamcira korufciis SemTxvevebi da 
gazarda saxelmwifo Sesyidvebis gamWvirvaloba (OECD 2021, 62–70).

samxreT koreis mTavroba aseve iyenebs AI-s normatiuli Sefasebis procesSi: sistema 
aanalizebs kanonmdeblobis cvlilebebis gavlenas Sesyidvebis efeqtianobaze da rekomen-
daciebs awvdis politikis SemmuSaveblebs. es qmnis politikis dinamiuri ukukavSiris meqa-
nizms, sadac teqnologia da mmarTveloba TanxvedraSia.

singapuris saxelmwifo Sesyidvebis platforma ~GeBIZ” erT-erTi yvelaze efeqtiani ci-
fruli sistemaa aziaSi. misi bolo ganaxleba moicavs prognozirebis analitikas (predictive an-
alytics), romelic afasebs tenderebis warmatebis albaTobas da optimizacias axdens tenderis 
pirobebis mixedviT (Government Technology Agency of Singapore 2022). Sedegad, mniSvnelovnad 
Semcirda Seusabamo SeTavazebebis raodenoba da gaizarda konkurencia momwodeblebs Soris.

orive qveyana erTxmad asaxelebs AI-s ara mxolod rogorc ekonomikur instruments, 
aramed rogorc ndobis amaRlebis faqtors, radgan moqalaqeebi xedaven, rom gadawyvetile-
bebi efuZneba obieqtur monacemebs da ara subieqtur Sefasebebs.

3.3. CrdiloeT amerika: monacemze dafuZnebuli efeqtianoba da  
angariSvaldebuleba

CrdiloeT amerikis regionSi xelovnuri inteleqtis integracia saxelmwifo Sesyidveb-
Si gansakuTrebiT kargad Cans kanadisa da SeerTebuli Statebis magaliTze.

kanada 2019 wlidan axorcielebs programas ̀ AI for Procurement~ (qarTulad: ~xelovnuri 
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inteleqti SesyidvebisTvis”), romlis mizania Sesyidvebis procesebis optimizacia monace-
mTa analitikiT. programa iyenebs manqanur swavlebas tenderebis istoriis Sesafaseblad, 
agreTve aidentificirebs iseT faqtorebs, romlebic iwvevs kontraqtebis dagvianebas an 
fasebis araracionalur zrdas. Sedegad, kanadis mTavrobam SeZlo Seemcirebina Sesyidvebis 
procesis xangrZlivoba saSualod 22%-iT (Government of Canada 2023).

aSS federalur doneze ~General Services Administration” (GSA) iyenebs AI moduls Sesyid-
vebis kontraqtebis teqstebis avtomaturi skanirebisa da riskebis identificirebisTvis. 
sistema aseve aanalizebs bazris fasebs da saxelmwifo uwyebebs sTavazobs Rirebulebis re-
alistur prognozs. ~GSA”-s monacemebiT, 2023 wels AI platformis gamoyenebiT sajaro fi-
nansebSi saSualod 1.5 miliardi dolari daizoga (U.S. General Services Administration 2023).

zemoT moyvanil magaliTebSi gansakuTrebiT mniSvnelovania e.w. ~monacemTa mmarTve-
lobis” (data governance) sakiTxi, mag. aSS-sa da kanadaSi mkafiod regulirdeba monacemTa 
Segrovebis, Senaxvisa da gamoyenebis standartebi, rac warmoadgens sandoobis winapiro-
bas. kanadam specialurad Seqmna Sesabamisi sakanonmdeblo baza (Directive on Automated Deci-
sion-Making _ qarTulad: ~avtomatizebuli gadawyvetilebis miRebis Sesaxeb direqtiva”), 
romelic avaldebulebs yvela sajaro uwyebas axsnas, Tu rogor gamoiyeneba algoriTmebi 
gadawyvetilebebis miRebisas.

3.4. saerTaSoriso organizaciebi: standartizaciisa da mxardaWeris roli

globalur doneze, saxelmwifo SesyidvebSi xelovnuri inteleqtis danergvis erT-er-
Ti mTavari mxardamWeria saerTaSoriso organizaciebi — maT Soris msoflio banki (World 
Bank), gaeros ganviTarebis programa (UNDP) da ekonomikuri TanamSromlobisa da ganvi-
Tarebis organizacia OECD.

msoflio bankis iniciativa ~Benchmarking Public Procurement~ (qarTulad: ~sajaro 
Sesyidvebis benCmarkingi”) qmnis Ria monacemTa platformas, romelic saSualebas aZlevs 
qveynebs, Seafason sakuTari Sesyidvebis sistemis efeqtianoba da gamWvirvaloba (World Bank 
2023). am platformaze dafuZnebuli analitika ukve iyenebs manqanur swavlebas monacemTa 
dinamikis Sesafaseblad da SedarebisTvis.

gaeros ganviTarebis programa (UNDP) xels uwyobs `smart procurement~-is (qarTulad 
~Wkviani Sesyidvebi”) koncefciis danergvas ganviTarebad qveynebSi. misi 2022 wlis angari-
Sis mixedviT, xelovnuri inteleqtis gamoyenebam SesyidvebSi saSualod 15%-iT Seamcira 
administraciuli xarjebi da gaaumjobesa kontrolis xarisxi (UNDP 2022).

OECD ki 2023 wlidan axorcielebs proeqts ~AI in Public Procurement Toolkit~ (qarTu-
lad: ~xelovnuri inteleqtis gamoyenebis gzamkvlevi sajaro SesyidvebSi”), romelic wevr 
qveynebs sTavazobs rekomendaciebs algoriTmuli gamWvirvalobisa da eTikuri gamoyenebis 
standartebze (OECD 2023a). amiT saerTaSoriso instituciebi ara mxolod aviTareben te-
qnikur codnas, aramed qmnian saerTo normatiul sivrces, sadac saxelmwifo SesyidvebSi 
xelovnuri inteleqtis gamoyeneba xdeba gamWvirvale, struqturirebuli da moqalaqeze 
orientirebuli.

4.	 xelovnuri inteleqti da saxelmwifo Sesyidvebi saqarTveloSi:  
arsebuli mdgomareoba da ganviTarebis perspeqtiva

es Tavi eTmoba saqarTvelos saxelmwifo Sesyidvebis sistemis analizs, rogorc ci-
fruli transformaciis warmatebul magaliTs, romelic amavdroulad flobs xelovnuri 
inteleqtis (AI) integraciis mniSvnelovan potencials. aRniSnuli Tavis mizania Sefasdes 
arsebuli teqnologiuri da instituciuri garemo, gamoikveTos ZiriTadi gamowvevebi da 
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Camoyalibdes rekomendaciebi, romlebic emsaxureba mdgradi ganviTarebis miznebsa da sa-
jaro mmarTvelobis efeqtianobis zrdas.

4.1. cifruli transformaciis miRwevebi, rogorc AI-isTvis safuZveli

saqarTvelos saxelmwifo Sesyidvebis sistema ganicdis mniSvnelovan cifrul gardaqm-
nas 2010 wlidan, rodesac amoqmedda saxelmwifo Sesyidvebis erTiani eleqtronuli sistema 
(saxelmwifo Sesyidvebis saagento 2025a). am nabijma mniSvnelovnad gazarda procesebis gam-
Wvirvaloba, konkurencia da efeqtianoba. 2023 wlis monacemebiT, saxelmwifo Sesyidvebis 
saerTo moculoba 10.5 miliard laramde iyo (saxelSekrulebo Rirebulebebis jami), rac 
qveynis mSp-s daaxloebiT 13%-s aRemateba. amasTan, Sesyidvebis daaxloebiT 89% ganxor-
cielda eleqtronuli tenderebis meSveobiT, rac qmnis monacemTa farTo da struqturire-
bul bazas, romelic potenciurad Sesaferisia AI analitikisTvis (State Procurement Agency 
of Georgia 2024).

am miRwevebis erT-erT mniSvnelovan etapad unda aRiniSnos Ria monacemTa portalis 
(saxelmwifo Sesyidvebis saagento 2025b) danergva, romelic tenderebis monacemebs xel-
misawvdoms xdida manqanurad wakiTxvis formatSi da warmoadgenda mniSvnelovan winapiro-
bas prognozirebis, riskebis analizisa da tendenciebis avtomatizaciisTvis. Tumca, aR-
saniSnavia, rom portali 2019 wlis Semdeg praqtikulad aRar ganaxlebula, ris gamoc misi 
analitikuri potenciali amJamad SezRudulia. es garemoeba cxadyofs saWiroebas, Seiqmnas 
ganaxlebuli, uwyvetad moqmedi monacemTa infrastruqtura, romelic gaxdeba safuZveli 
AI-ze dafuZnebuli gadawyvetilebis mxardaWeris sistemebisTvis.

4.2. AI-is integraciis gamowvevebi: teqnologiuri da instituciuri barierebi

 gacifrulebis maRali  maCveneblis miuxedavad, saqarTvelos sistema jer kidev ar aris 
mzad AI-is srulmasStabiani danergvisTvis. OECD-is 2024 wlis angariSis Tanaxmad, saxel-
mwifo SesyidvebSi zogadad (aramxolod saqarTveloSi) monacemTa standartizaciisa da 
integraciis nakleboba sxva saxelmwifo reestrebTan (magaliTad, sagadasaxado da biznes 
reestrebTan) warmoadgens erT-erT mTavar bariers (OECD 2025). Sedegad iqmneba e.w. ̀ frag-
mentirebul monacemTa~ (data silos) efeqti, rodesac informacia gafantulia da rTulad 
dasamuSavebelia xelovnuri inteleqtis modelebisTvis.

instituciur doneze, saqarTvelosTvis kritikul gamowvevas warmoadgens algoriTmu-
li mikerZoebis riski. vinaidan AI sistemebi swavloben monacemebis istoriis Sesaxeb, arse-
bobs safrTxe, rom maT prioriteti mianiWon msxvil, gamocdil momwodeblebs, rac SezRu-
davs bazarze axali, mcire da saSualo biznesis Sesvlas. garda amisa, ikveTeba samarTlebrivi 
pasuxismgeblobisa da dasabuTebulobis problema: moqmedi kanonmdebloba avaldebulebs 
Semsyidvels daasabuTos nebismieri gadawyvetileba (mag. diskvalifikacia). xelovnuri in-
teleqtis gamoyenebis SemTxvevaSi ki Cndeba riski, rom administraciulma organom ver Se-
Zlos im rTuli algoriTmuli logikis ganmarteba, ris safuZvelzec miiRo sistemam gad-
awyvetileba, rac pirdapir ewinaaRmdegeba pretendentis uflebas, miiRos dasabuTebuli 
pasuxi da isargeblos gasaCivrebis efeqtiani meqanizmiT.

4.3. AI-is gamoyenebis strategiuli mimarTulebebi mdgradi ganviTarebis  
konteqstSi

xelovnuri inteleqtis integracia saqarTveloSi unda gaxdes ara mxolod optimizaci-
is, aramed mdgradi ganviTarebis instrumenti. amisaTvis mizanSewonilia ramdenime ZiriTa-
di mimarTuleba:
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1.	 riskebis marTva da TaRliTobis prevencia: AI modelebs SeuZliaT moicvan momwode-
blebis finansuri da operaciuli riskebis identifikacia (magaliTad, gadasaxadebis 
gadauxdeloba, SeTanxmebuli fasebis Sablonebi) Sesyidvis ganxorcielebis sxvadasx-
va etapze. mag.: pretendentis sagadasaxado problemebis identificireba, wina peri-
odSi saxelmwifo SesyidvebSi monawileobis da xelSekrulebiT nakisri valdebule-
bebis Sesrulebis istoria, dakavSirebuli pirebis identificireba da sxv., es xels 
Seuwyobs gamWvirvalobasa da samarTlianobas.

2.	 `mwvane Sesyidvebis~ mxardaWera: saqarTveloSi `sajaro Sesyidvebis Sesaxeb~ kanonis 
amoqmedeba 2027 wlis 1 ianvramde gadaido, swored am kanonSia warmodgenili e.w. ̀ mwvane 
Sesyidvebis” mxardaWera, rac Tavis mxriv moicavs pretendentebis mier warmodgenili 
winadadebebis Sefasebisas sxvadasxva faqtorebis gaTvaliswinebas, maT Soris, gare-
mosTvis zianis miyenebis Sedegad warmoSobil xarjebs (Tu miyenebuli zianis fuladi 
valdebulebis saxiT gansazRvra SesaZlebelia). aseTi xarji SesaZlebelia moicavdes 
saTburis airebis an sxva dabinZurebis emisias, agreTve klimatis cvlilebiT gamowveu-
li Sedegebis Semcirebis xarjs (saqarTvelos kanoni ̀ sajaro Sesyidvebis Sesaxeb~ 2023); 
am konteqstSi, xelovnur inteleqts SeuZlia momavalSi mniSvnelovani roli Seasru-
los garemosdacviTi kriteriumebis - energoefeqturobis, CO₂ emisiebis da narCenebis 
Semcirebis - monitoringisa da Sefasebis avtomatizaciaSi;

4.4. evropuli standartebis implementacia: evrokavSiris AI Act  
da evrosabWos konvencia

saqarTvelos evrointegraciis procesi da statusi qveyanas avaldebulebs, xelovnuri 
inteleqtis danergvisas ixelmZRvanelos evropuli sakanonmdeblo standartebiT. am kon-
teqstSi, evrokavSiris xelovnuri inteleqtis aqti (EU AI Act) gvevlineba mTavar orienti-
rad. saqarTvelom saxelmwifo SesyidvebSi AI-is integrirebisas unda gaiTvaliswinos aq-
tiT gansazRvruli riskebis klasifikacia. sistemebi, romlebic gamoiyeneba pretendentTa 
skriningisTvis an maTi finansuri mdgradobis SefasebisTvis, SesaZloa miekuTvnos `maRali 
riskis~ kategorias, rac moiTxovs monacemTa marTvis mkacr standartebsa da adamianis mud-
miv kontrols.

paralelurad, rogorc evrosabWos wevrma qveyanam, saqarTvelom unda gaiTvaliswinos 
xelovnuri inteleqtis Sesaxeb CarCo konvencia (2024). aRniSnuli dokumenti xazs usvams, rom 
cifruli transformaciis procesSi ar unda moxdes demokratiuli principebis xelyofa. Se-
sabamisad, qarTuli `sando xelovnuri inteleqtis” modeli unda efuZnebodes evrokavSiris 
eTikur gzamkvlevs, rac gulisxmobs teqnikur saimedoobas, monacemTa konfidencialuro-
bas da algoriTmul angariSvaldebulebas. es CarCo uzrunvelyofs imas, rom teqnologiuri 
progresi ar ganviTardes samarTliani konkurenciisa da sajaro ndobis xarjze.

5.	 daskvna

xelovnuri inteleqtis integracia saxelmwifo SesyidvebSi SeiZleba CaiTvalos erT-
erT yvelaze mniSvnelovan mimarTulebad Tanamedrove sajaro mmarTvelobis transfor-
maciis procesSi. rogorc saerTaSoriso gamocdileba aCvenebs, AI-s aqvs unari ara mxolod 
optimizaciisa da efeqtianobis gazrdis, aramed gamWvirvalobis, angariSvaldebulebisa da 
mdgradobis xelSewyobisac. kvlevis Sedegebma aCvena, rom teqnologiuri progresi mxolod 
maSin iZleva mdgrad efeqts, roca igi mWidrod aris dakavSirebuli Sesabamis politikur, 
samarTlebriv da eTikur CarCoebTan.

saerTaSoriso magaliTebis SedarebiTi analizi aCvenebs, rom warmatebuli modelebi (es-
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toneTi, fineTi, samxreT korea, kanada da sxv.) emyareba sam ZiriTad safuZvels _ strategiul 
mmarTvelobas, monacemTa standartizaciasa da adamianis resursebis ganviTarebas. swored am 
elementebis urTierTSexameba qmnis iseT ekosistemas, sadac xelovnuri inteleqti aRar aris 
teqnologiuri eqsperimenti, aramed igi saxelmwifo politikis mniSvnelovani Semadgenelia.

am fonze, saqarTvelos SemTxveva aCvenebs, rom qveyana flobs mniSvnelovan winap-
irobebs: efeqtianad danergil eleqtronul tenderis sistemas, monacemTa Ria platformas 
da maRali digitalizaciis dones. Tumca, amave dros arsebobs iseTi gamowvevebi, rogore-
bicaa monacemTa standartizaciis nakleboba, reestrebs Soris arasakmarisi kavSirebi da 
instituciuri analitikuri unarebis simcire. swored am xarvezebis sistemuri aRmofxvra 
gansazRvravs AI-is integraciis momaval dinamikas.

AI-is danergva saxelmwifo SesyidvebSi unda warimarTos Tanmimdevruli strategiiT. 
pirvel rigSi, saWiroa Seiqmnas mkafio strategiuli CarCo, romelic gansazRvravs xe-
lovnuri inteleqtis gamoyenebis miznebs, principebsa da pasuxismgeblobebs. es CarCo unda 
efuZnebodes gamWvirvalobis, algoriTmuli dasabuTebadobisa da samarTlianobis princi-
pebs da iyos dakavSirebuli cifruli mmarTvelobis erovnuli strategiasTan. mxolod am 
gziT iqneba SesaZlebeli, rom AI-is danergva aRiqmebodes ara rogorc teqnologiuri ini-
ciativa, aramed rogorc sajaro politikis organuli gagrZeleba.

meore mniSvnelovani winapirobaa monacemTa mmarTvelobisa da standartizaciis ga-
Zliereba. xelovnuri inteleqtis modelebi saWiroeben srul, struqturirebul da urT-
ierTdakavSirebul monacemebs. amitom aucilebelia, rom saxelmwifo Sesyidvebis monace-
mebi integrirdes sagadasaxado, biznes da finansur reestrebTan, xolo arsebuli Ria 
monacemTa portalebi ganaxldes permanentul reJimSi. monacemebis struqturireba unda 
efuZnebodes saerTaSorisod aRiarebul da aprobirebul standartebs (mag.: Open Contract-
ing Data Standard (OCDS) qarTulad: ~Ria kontraqtirebis monacemTa standarti”), rac Ta-
vis mxriv uzrunvelyofs monacemTa xarisxsa da modelirebis sandoobas.

mesame prioriteti ukavSirdeba adamianuri unar-Cvevebisa da kvalifikaciis gaZliere-
bas. sajaro seqtorSi aucilebelia monacemTa analitikis, eTikuri algoriTmikisa da ci-
fruli mmarTvelobis kompetenciebis ganviTareba. mizanSewonilia treningebisa da sa-
ganmanaTleblo programebis danergva, romlebic saxelmwifo uwyebebis TanamSromlebs 
gamoumuSavebs unars, imuSaon monacemebze dafuZnebul garemoSi da gaazrebulad gamoi-
yenon AI instrumentebi gadawyvetilebis miRebis procesSi.

garda amisa, unda Camoyalibdes eTikuri da samarTlebrivi CarCo, romelic uzrunvely-
ofs algoriTmuli gamWvirvalobis, algoriTmuli dasabuTebadobisa da monacemTa dacvis 
standartebis dacvas. am kuTxiT kritikulia saerTaSoriso instrumentebis: evrokavSiris 
AI Act-is, evrosabWos CarCo konvenciisa da OECD-is principebis adaptireba erovnul kon-
teqstSi. es aucilebelia imisaTvis, rom Tavidan iqnas acilebuli dausabuTebeli diskval-
ificireba, algoriTmuli mikerZoeba da uzrunvelyofil iqnas adamianis uflebebisa da 
demokratiuli Rirebulebebis dacva sajaro Sesyidvebis procesSi. aqve unda aRiniSnos, rom 
mizanSewonilia sapilote proeqtebis ganxorcieleba iseT sferoebSi, sadac teqnologiuri 
integracia dabali riskisaa, magram maRali Sedegis potencialiT gamoirCeva. magaliTad, 
TaRliTobis prevenciisa da tenderebis riskebis analizis modulebi, an garemosdacviTi 
kriteriumebis avtomaturi Sefaseba `mwvane Sesyidvebis~ konteqstSi. aseTi sapilote pro-
eqtebi daexmareba saxelmwifos praqtikuli gamocdilebis dagrovebaSi da mtkicebulebeb-
ze dafuZnebuli politikis formirebaSi.

miuxedavad imisa, rom xelovnuri inteleqtis integracia saxelmwifo SesyidvebSi jer kidev 
sawyis etapzea, misi potenciali ukve cxadad aCvenebs sajaro mmarTvelobis transformaciis 
axal veqtors. am cvlilebas Tan sdevs ara mxolod teqnologiuri, aramed RirebulebiTi gar-
daqmnac _ saxelmwifos unda SeZlos monacemebze dafuZnebuli gadawyvetilebebis miReba ise, 
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rom ar dakargos samarTlianobisa da angariSvaldebulebis principebi. swored aq ikveTeba kv-
levis ZiriTadi daskvna: teqnologia TavisTavad ver uzrunvelyofs ukeTes mmarTvelobas, Tu 
mas ar axlavs eTikuri xedva, Zlieri institutebi da pasuxismgebliani politika.

zemoaRniSnuli analizis safuZvelze, Camoyalibda Semdegi konkretuli rekomendaciebi:

1.	 algoriTmuli dasabuTebadobis standartis danergva: saxelmwifo SesyidvebSi gamo-
sayenebeli AI modeli unda iZleodes gadawyvetilebis ganmartebis SesaZleblobas, 
raTa gamoiricxos dausabuTebeli diskvalificireba.

2.	 adamianis rolisa da kontrolis principi: sakanonmdeblo doneze unda ganisazRv-
ros, rom saboloo gadawyvetilebaze pasuxismgebloba adamians ekisreba.

3.	 eTikuri auditis meqanizmi: sistemebis perioduli Semowmeba mikerZoebasa da evropu-
li eTikuri gzamkvlevis principebTan Sesabamisobaze.

4.	 sapilote iniciativebi: muSaobis dawyeba TaRliTobis prevenciisa da `mwvane Sesyid-
vebis~ avtomaturi Sefasebis modulebidan.

saqarTvelosTvis es warmoadgens SesaZleblobas ara mxolod teqnologiuri progresis 
miRwevis, aramed iseTi mmarTvelobiTi modelis Camoyalibebis, romelic aerTianebs inova-
cias, gamWvirvalobas da mdgrad ganviTarebas.
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xelovnuri inteleqtis roli samedicino momsaxurebis 
ganviTarebaSi: jandacvis sistemis konteqsti

Tengiz verulava
medicinis doqtori, profesori, kavkasiis universiteti

anotacia

Sesavali: cifruli transformaciis pirobebSi xelovnuri inteleqti (AI) jandacvis sistemis 
ganviTarebis erT-erT yvelaze mniSvnelovan mamoZravebel Zalad yalibdeba. Tana-
medrove jandacva sul ufro metad efuZneba monacemebze dafuZnebul gadawyvetile-
bebs, rac zrdis diagnostikis sizustes, amcirebs adamianur Secdomebs da aumjobesebs 
mkurnalobis Sedegebs. naSromis mizania xelovnuri inteleqtis rolis sistemuri anal-
izi samedicino momsaxurebis ganviTarebaSi jandacvis sistemis konteqstSi, misi klini-
kuri, menejeruli da eTikur-samarTlebrivi ganzomilebebis gaTvaliswinebiT. 

meTodebi: meTodologiurad, kvleva efuZneba literaturis sistemur analizs da iyenebs 
Tematur Sinaarsobriv analizs, SedarebiT Sefasebasa da sistemur analitikur midgo-
mas. gaanalizebulia 2017–2024 wlebSi gamoqveynebuli samecniero statiebi, klinikuri 
kvlevebi da saerTaSoriso politikis dokumentebi, maT Soris aSS-is, gaerTianebuli 
samefos, estoneTisa da samxreT koreis gamocdileba.

Sedegebi: kvlevis Sedegebi aCvenebs, rom xelovnuri inteleqti efeqtianad gamoiyeneba daa-
vadebaTa adreul diagnostikaSi, prognozirebaSi, mkurnalobis personalizaciaSi da 
jandacvis menejmentSi, rac xels uwyobs resursebis optimizaciasa da momsaxurebis 
xarisxis gaumjobesebas. amasTan, gamovlinda mniSvnelovani gamowvevebi, romlebic uka-
vSirdeba monacemTa konfidencialurobas, algoriTmul mikerZoebas, regulaciur Car-
Coebsa da profesiuli pasuxismgeblobis sakiTxebs. 

daskvna: naSromi xazs usvams, rom xelovnuri inteleqtis efeqtiani da mdgradi integra-
cia jandacvis sistemaSi saWiroebs sistemur xedvas, romelic teqnologiur progress 
daakavSirebs eTikur principebTan, samarTlebriv regulaciebTan da adamianze orien-
tirebuli jandacvis modelis SenarCunebasTan.

saZiebo sityvebi: xelovnuri inteleqti; jandacvis sistema; diagnostika; jandacvis menej-
menti; eTika; cifruli janmrTeloba



_ 76 _

cifruli samyaros evolucia da mdgradi ganviTarebis miznebi  2026  DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

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 (AI) 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.	 Sesavali

cifruli inovaciebis epoqaSi xelovnuri inteleqtis (Artificial Intelligence – AI) teqnol-
ogiebi sul ufro mniSvnelovan rols ikavebs jandacvis sistemis transformaciaSi da cv-
lis rogorc klinikuri praqtikis, ise menejeruli gadawyvetilebebis miRebis tradiciul 
modelebs. jandacvis sfero, romelic xasiaTdeba maRali sirTuliT, monacemTa didi mocu-
lobiTa da mudmivad mzardi moTxovniT, gansakuTrebiT mgrZnobiarea iseTi teqnologiuri 
inovaciebis mimarT, romlebic efuZneba monacemTa analizs da prognozirebad modelebs. am 
konteqstSi, AI ganixileba rogorc erT-erTi yvelaze perspeqtiuli instrumenti jandacvis 
xarisxis, efeqtianobisa da mdgradobis gasaumjobeseblad (Topol, 2019; Yu et al., 2018).

Tanamedrove samedicino praqtika sul ufro metad efuZneba monacemebze dafuZnebul 
gadawyvetilebebs, rac SesaZlebels xdis diagnostikis sizustis zrdas, adamianuri Sec-
domebis Semcirebas da mkurnalobis Sedegebis gaumjobesebas. AI-ze dafuZnebuli algoriT-
mebi ukve farTod gamoiyeneba samedicino gamosaxulebebis analizSi, paTologiebis amoc-
nobaSi, daavadebaTa prognozirebis modelebis Seqmnasa da mkurnalobis personalizaciaSi. 
kvlevebi aCvenebs, rom garkveul sferoebSi, rogoricaa onkologia, ofTalmologia da 
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kardiologia, xelovnuri inteleqtis sistemebi aRweven adamianis tol an masTan SedarebiT 
maRal diagnostikur efeqtianobas (Tran at al., 2019; Guan, 2019).

AI-is gavlena ar Semoifargleba mxolod klinikuri gadawyvetilebebis mxardaWeriT. 
igi aqtiurad gamoiyeneba jandacvis sistemis menejmentSi, maT Soris resursebis dagegmva-
Si, pacientTa nakadebis marTvaSi, xarjTefeqtianobis Sefasebasa da politikis dagegmvaSi. 
gansakuTrebiT SezRuduli resursebis mqone qveynebSi, AI-is gamoyeneba ganixileba rogorc 
SesaZlebloba, gaizardos sistemis operaciuli efeqtianoba xarisxis gauaresebis gareSe 
(Matheny, 2020). COVID-19 pandemiis gamocdilebam kidev ufro mkafiod warmoaCina progno-
zirebis algoriTmebis mniSvneloba krizisuli viTarebebis marTvaSi da jandacvis sistemis 
moqnilobis gazrdaSi (WHO, 2021).

Tumca, xelovnuri inteleqtis swrafi integracia jandacvis sferoSi aCens mniSvnelovan 
eTikur, samarTlebriv da socialur gamowvevebs. maT Soris gansakuTrebuli yuradReba eT-
moba pacientis monacemTa konfidencialurobis dacvas, algoriTmuli mikerZoebis riskebs, 
gadawyvetilebebis gamWvirvalobasa da pasuxismgeblobis ganawilebis sakiTxs. saerTaSor-
iso organizaciebi da regulatorebi sul ufro aqtiurad xazs usvamen im faqts, rom AI-is 
warmatebuli da usafrTxo gamoyeneba jandacvaSi saWiroebs ara mxolod teqnologiur gan-
viTarebas, aramed mkafio regulaciur CarCoebsa da sistemur, interdisciplinur analizs 
(European Commission, 2021; WHO, 2021).

amrigad, xelovnuri inteleqtis rolis Seswavla jandacvis sistemis konteqstSi war-
moadgens ara mxolod teqnologiur, aramed socialur da politikur amocanas, romlis mi-
zania inovaciisa da adamianze orientirebuli jandacvis modelis dabalanseba.

kvlevis mizania gaaanalizos xelovnuri inteleqtis roli samedicino momsaxurebis gan-
viTarebis procesSi, Seafasos misi gavlena jandacvis sistemis efeqtianobasa da xarisxze, 
da gamoavlinos is barierebi, romlebic aferxebs teqnologiis srulfasovan integracias 
klinikur praqtikaSi.

kvleva pasuxobs Semdeg kiTxvebs:

1.	 rogor aZlierebs xelovnuri inteleqti diagnostikis, mkurnalobisa da progno-
zirebis efeqturobas?

2.	 ra sistemuri, eTikuri da samarTlebrivi gamowvevebi arsebobs AI-is danergvisas?

3.	 rogor SeiZleba misi gamoyeneba jandacvis politikisa da menejmentis gaumjobese-
bisTvis?

2. meTodologia

naSromi efuZneba sistematur literaturis analizs, romelic moicavs 2015–2024 wleb-
Si gamoqveynebul samecniero publikaciebs, klinikur kvlevebsa da saerTaSoriso organi-
zaciebis angariSebs (WHO, OECD, European Commission).

meTodologiurad, naSromi efuZneba sistematur literaturis analizs da iyenebs integ-
rirebul analitikur midgomas. kvlevaSi ganxorcielebulia Tematuri Sinaarsobrivi analizi, 
romlis mizania xelovnuri inteleqtis gavlenis ZiriTadi mimarTulebebis identificireba 
jandacvis sistemaSi, maT Soris klinikuri praqtikis, jandacvis menejmentisa da eTikuri gan-
zomilebebis WrilSi. amasTan, gamoyenebulia SedarebiTi Sefaseba, romelic efuZneba sxvadasx-
va qveynis gamocdilebas, kerZod, SeerTebuli Statebis, gaerTianebuli samefos, estoneTisa 
da samxreT koreis praqtikas xelovnuri inteleqtis danergvisa da gamoyenebis mimarTulebiT. 
kvlevis analitikuri CarCo emyareba sistemur midgomas, romelic erTianobaSi ganixilavs te-
qnologiur, samarTlebriv da socialur faqtorebs, rac saSualebas iZleva xelovnuri in-
teleqtis roli da efeqtianoba Sefasdes jandacvis sistemis farTo konteqstSi.
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literaturis sistemuri analizi ganxorcielda winaswar gansazRvruli saZiebo 
strategiis safuZvelze. kvlevisTvis gamoyenebul iqna saerTaSoriso samecniero monace-
mTa bazebi, maT Soris PubMed, Scopus, Web of Science da Google Scholar. saZiebo termine-
bi moicavda Semdeg sakvanZo sityvebsa da maT kombinaciebs: ~artificial intelligence”, ~machine 
learning”, ~healthcare”, ~clinical decision support”, ~diagnostic accuracy”, ~health system”, ~ethics 
of AI”. CarTvis kriteriumebad ganisazRvra 2015–2024 wlebSi gamoqveynebuli inglisuren-
ovani recenzirebuli samecniero statiebi, romlebic exeboda xelovnuri inteleqtis 
gamoyenebas klinikur praqtikaSi da jandacvis menejmentSi. gamoricxvis kriteriumebad 
ganisazRvra Teoriuli an teqnikurad fokusirebuli naSromebi, romlebic ar Seicavda jan-
dacvis sistemasTan dakavSirebul analizs, aseve dublirebuli publikaciebi da arasruli 
angariSebi. sawyis etapze identificirebuli iqna daaxloebiT 120 publikacia, romelTagan 
Sinaarsobrivi ganxilvis Semdeg saboloo analizSi CarTuli iqna 22 naSromi.

3. Sedegebi

sistematurma analizma aCvena, rom xelovnuri inteleqtis integracia jandacvaSi mniS-
vnelovnad aumjobesebs samedicino momsaxurebis xarisxsa da xelmisawvdomobas.

4. xelovnuri inteleqti da diagnostika

xelovnuri inteleqtis erT-erTi yvelaze TvalsaCino da farTod Seswavlili gam-
oyenebis sfero diagnostikaa. Tanamedrove AI algoriTmebi, romlebic treinings gadian 
asobiT aTas samedicino gamosaxulebaze, efeqtianad gamoiyeneba kanis kibos, diabeturi 
retinopaTiis, filtvis paTologiebisa da ZuZus kibos adreuli gamovlenisaTvis, rac mniS-
vnelovnad amcirebs diagnostikur Secdomebs da zrdis gamovlenis sizustes.

empiriuli kvlevebi aCvenebs, rom AI sistemebi gamoirCeva maRali mgrZnobelobiTa da 
specifikurobiT, Tumca maTi efeqtianoba mniSvnelovnad aris damokidebuli klinikur konte-
qstze. magaliTad, Esteva da Tanaavtorebis (2017) kvlevaSi Rrma neironulma qselma kanis kibos 
amocnobisas aCvena daaxloebiT 91–94%-iani sensitivoba da maRali specifikuroba, rac See-
dreba an aRemateba gamocdil dermatologTa saSualo maCveneblebs. filtvis kibos skrining-
Si gamoyenebulma AI modelebma zogierT kvlevaSi aCvena 88–94%-iani sensitivoba, Tumca amave 
dros dafiqsirda specifikurobis Semcireba, rac zrdida cru-dadebiTi pasuxebis risks.

bolo wlebis kvlevebma kidev ufro gaamyares xelovnuri inteleqtis diagnostiku-
ri potenciali, Tumca mkafiod warmoaCines misi konteqstze damokidebuleba. magaliTad, 
McKinney da Tanaavtorebis (2020) mier SemuSavebulma Rrma swavlebis modelma ZuZus kibos 
skriningSi Seamcira cru-dadebiTi Sedegebi 5.7%-iT da cru-uaryofiTi pasuxebi 9.4%-iT, 
Tumca 2022–2023 wlebSi Catarebulma realuri klinikuri danergvis kvlevebma aCvena, rom 
algoriTmis efeqtianoba mniSvnelovnad aris damokidebuli radiologTan integraciis 
xarisxze da samuSao procesis organizebaze.

mravalcentruli kvlevebis SedarebiTi analizi miuTiTebs, rom AI algoriTmebis di-
agnostikuri sizuste iklebs maSin, rodesac isini gamoiyeneba gansxvavebuli populaciis, 
eTnikuri jgufebis an klinikuri pirobebis mqone pacientebze. Rajpurkar da Tanaavtorebi 
(2022) aRniSnaven, rom realur klinikur garemoSi AI sistemebis specifikuroba da dadebiTi 
prognozuli mniSvneloba xSirad dabalia, vidre kontrolirebul kvlevebSi, rac zrdis 
zedmeti diagnostikuri Carevebis risks.

amgvarad, xelovnuri inteleqtis diagnostikuri upiratesoba yvelaze mkafiod vlin-
deba maRali riskis SemTxvevebis gamovlenasa da klinikuri gadawyvetilebis mxardaWeraSi, 
Tumca igi ver ganixileba adamianis srulfasovan Canacvlebad. misi efeqtianobis Sefaseba 
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jandacvaSi unda efuZnebodes ara mxolod teqnikur metrikebs, aramed realur gavlenas 
klinikur Sedegebze, samuSao procesebze da pacientis usafrTxoebaze, rac kvlav rCeba Ta-
namedrove kvlevis erT-erT mniSvnelovan mimarTulebad.

5. AI mkurnalobis procesSi

xelovnuri inteleqti ara mxolod diagnostikas aumjobesebs, aramed mkurnalobis 
dagegmvaSic mniSvnelovan rols asrulebs. magaliTad, onkologiaSi, AI xels uwyobs `per-
sonalizebuli medicinis~ ganxorcielebas, anu pacientis genetikur da klinikur monace-
mebze dafuZnebul mkurnalobis SerCevas. aseTi midgoma zrdis Terapiis efeqturobas da 
amcirebs arasasurveli reaqciebis risks.

2022–2024 wlebSi gamoqveynebulma empiriulma kvlevebma aCvena, rom AI-ze dafuZnebuli 
klinikuri gadawyvetilebis mxardaWeris sistemebi realur praqtikaSi iwvevs mkurnalobis 
procesis optimizacias. AI-s gamoyenebam sefsisis adreul gamovlenaSi mniSvnelovnad Seam-
cira reagirebis dro da sikvdilianobis maCveneblebi, Tumca efeqti mniSvnelovnad gansxva-
vdeboda klinikur dawesebulebebs Soris, rac miuTiTebs organizaciuli faqtorebis mniS-
vnelobaze (Sendak et al., 2020).

aseve, xelovnuri inteleqtis daxmarebiT iqmneba `smart-registrebi~, romlebic ak-
virdebian pacientis mdgomareobas realur droSi da eqims acnobeben nebismieri riskis an 
gadaxris Sesaxeb, rac amcirebs garTulebebis albaTobas.

`smart-registrebi~ warmoadgens xelovnur inteleqtze dafuZnebul cifrul plat-
formebs, romlebic aerTianebs pacientis klinikur monacemebs, laboratoriul Sedegeb-
sa da dinamikur monitorings realur droSi. magaliTad, qronikuli gulis ukmarisobis 
mqone pacientebSi aseTi sistemebi afiqsireben arteriuli wnevis, pulsisa da sxeulis wo-
nis mcire cvlilebebs da avtomaturad afrTxileben samedicino personals dekompensaciis 
riskis Sesaxeb. kvlevebi miuTiTebs, rom AI-ze dafuZnebulma monitoringma SeiZleba Seam-
ciros ganmeorebiTi hospitalizacia da gaaumjobesos mkurnalobis uwyvetoba, Tumca maTi 
efeqtianoba mniSvnelovnad aris damokidebuli monacemTa xarisxsa da klinikur samuSao 
procesebTan integraciaze.

AI sistemebi (Clinical Decision Support Systems – CDSS) amcireben diagnostikur Sec-
domebs da exmarebian eqimebs protokolebis sworad SerCevaSi (Topol, 2019).

genomuri monacemebis da algoriTmuli analizis integraciam SesaZlebeli gaxada in-
dividualurad morgebuli Terapiis dagegmva, rac amcirebs gverdiT efeqtebs da zrdis 
Terapiuli warmatebis albaTobas (Rajpurkar et al., 2022).

6. jandacvis menejmentSi AI-is gamoyeneba

xelovnuri inteleqtis gamoyeneba sul ufro mniSvnelovani xdeba jandacvis sistemis 
menejmentSi, sadac misi mTavari Rirebuleba mdgomareobs monacemebze dafuZnebuli gad-
awyvetilebebis gaumjobesebaSi, resursebis optimalur ganawilebasa da sistemis saerTo 
efeqtianobis zrdaSi. Tanamedrove jandacvis sistemebi xasiaTdeba mzardi moTxovniT, fi-
nansuri SezRudvebiTa da adamianuri resursebis deficitiT, ris fonzec AI-is gamoyeneba 
ganixileba rogorc menejeruli inovaciis mniSvnelovani instrumenti.

AI-ze dafuZnebuli prognozirebis modelebi farTod gamoiyeneba pacientTa nakadebis 
marTvisTvis, gansakuTrebiT gadaudebeli daxmarebis departamentebSi. kvlevebi aCven-
ebs, rom manqanuri swavlebis algoriTmebs SeuZliaT maRali sizustiT iwinaswarmetyve-
lon gadaudebeli daxmarebis mimarTvianoba, sawolfondis datvirTva da hospitalizaciis 
saWiroeba, rac xels uwyobs personalis grafikebis optimizacias da lodinis drois Sem-
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cirebas (Reddy et al., 2019; Pianykh et al., 2020). magaliTad, aSS-sa da gaerTianebul samefoSi 
Catarebulma kvlevebma aCvena, rom AI-is gamoyenebam gadaudebel ganyofilebebSi lodinis 
dro 10–20%-iT Seamcira da gaaumjobesa momsaxurebis uwyvetoba.

jandacvis menejmentSi AI mniSvnelovan rols asrulebs aseve xarjTefeqtianobis Se-
fasebaSi da finansuri dagegmvis procesSi. didi moculobis administraciuli da kliniku-
ri monacemebis analizis gziT, algoriTmebi identificireben zedmet hospitalizaciebs, 
araefeqtian momsaxurebebsa da resursebis araracionalur gamoyenebas, rac gansakuTrebiT 
mniSvnelovania dafinansebis iseTi modelebis pirobebSi, rogoricaa Sedegebze dafuZnebu-
li gadaxda (Bates et al., 2020). The Organisation for Economic Co-operation and Development 
(OECD)-s SefasebiT, AI-is gamoyenebas SeuZlia jandacvis xarjebis Semcireba 5–10%-is far-
glebSi xarisxis gauaresebis gareSe, Tumca es efeqti mniSvnelovnad aris damokidebuli 
sistemur integraciaze (OECD, 2023).

garda amisa, AI aqtiurad gamoiyeneba e.w. `smart-registrebis~ ganviTarebaSi, romlebic 
aerTianebs eleqtronul samedicino Canawerebs, sadazRvevo monacemebsa da sazogadoebrivi 
janmrTelobis indikatorebs. aseTi sistemebi saSualebas iZleva realur droSi Sefasdes 
momsaxurebis moculoba, xarisxi da geografiuli xelmisawvdomoba, rac mniSvnelovania 
rogorc menejeruli, ise politikis dagegmvis doneze. estoneTis gamocdileba cxadyofs, 
rom AI-ze dafuZnebuli monacemTa integracia amcirebs administraciul tvirTs da zrdis 
sistemis gamWvirvalobas (European Commission, 2023).

Tumca, literaturis kritikuli analizi aCvenebs, rom AI-is menejeruli gamoyeneba 
dakavSirebulia mniSvnelovan gamowvevebTan. erT-erTi mTavari problemaa algoriTmuli 
mikerZoeba, rodesac istoriul monacemebSi arsebuli uTanasworobebi avtomaturad ga-
dadis menejerul gadawyvetilebebSi, rac SesaZloa gaaRrmavos regionuli an socialuri 
disbalansebi resursebis ganawilebaSi (Obermeyer et al., 2019). amasTan, gadawyvetilebebis 
algoriTmizacia aCens pasuxismgeblobis sakiTxs: vin aris pasuxismgebeli araswori prog-
nozis an resursebis araefeqtiani ganawilebis SemTxvevaSi - sistema, menejeri Tu poli-
tikis SemmuSavebeli?

Sesabamisad, kvlevebi Tanxmdebian, rom xelovnuri inteleqtis menejeruli potenciali 
srulad realizdeba mxolod maSin, rodesac igi integrirebulia adamianis gadawyvetile-
basTan, mkafio regulaciur CarCoebTan da eTikur zedamxedvelobasTan (WHO, 2021). AI 
unda ganixilebodes rogorc mxardaWeris instrumenti da ara menejeruli gadawyvetile-
bebis srulad avtonomiuri Semcvleli, gansakuTrebiT im sistemebSi, sadac resursebis sim-
cire da socialuri mgrZnobeloba maRalia.

7. eTikuri da samarTlebrivi gamowvevebi

miuxedavad udavo sargeblisa, xelovnuri inteleqtis danergva jandacvaSi warmoSobs 
mniSvnelovan eTikur, samarTlebriv da socialur gamowvevebs.

pirvel rigSi, dgas pacientis informaciis konfidencialurobisa da usafrTxoebis 
sakiTxi, vin flobs da vin akontrolebs monacemebs, romlebic gamoiyeneba algoriTmebis 
Sesaqmnelad?

xelovnuri inteleqtis farTo danergvam jandacvaSi mniSvnelovnad gazarda regu-
laciuri CarCoebis roli. evrokavSiris konteqstSi gansakuTrebuli mniSvneloba eniWeba 
evrokavSiris xelovnuri inteleqtis aqts (EU AI Act), romelic samedicino AI sistemebs ga-
nixilavs rogorc `maRali riskis~ teqnologiebs da moiTxovs mkacr moTxovnebs monacemTa 
xarisxze, algoriTmebis gamWvirvalobaze, klinikur validaciasa da adamianur zedamxed-
velobaze. aRniSnuli CarCo avsebs monacemTa dacvis zogad regulacias (The General Data 
Protection Regulation _ GDPR), romelic gansazRvravs pacientis informaciis damuSavebis, 
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anonimizaciisa da informirebuli Tanxmobis principebs. amerikis SeerTebul StatebSi, AI-
ze dafuZnebuli samedicino gadawyvetilebis sistemebi eqvemdebareba HIPAA (Health Insur-
ance Portability and Accountability Act) konfidencialurobis moTxovnebs, xolo aSS-is sur-
saTisa da wamlis administracia (U.S. Food and Drug Administration _ FDA-s rekomendaciebi 
xazs usvams programuli uzrunvelyofis rogorc samedicino mowyobilobis regulirebas, 
maT Soris algoriTmebis mudmivi ganaxlebis pirobebSi. aRniSnuli regulaciebi miuTiTebs, 
rom xelovnuri inteleqtis efeqtiani da usafrTxo gamoyeneba jandacvaSi SeuZlebelia 
mkafio samarTlebrivi CarCoebis gareSe (Youssef et al., 2023).

meore sakiTxia algoriTmuli mikerZoeba, anu riski imisa, rom modelebi, romlebic 
treinings gadian arasruli an araerTgvarovan monacemebze, gamoavlenen araswor an us-
amarTlo gadawyvetilebebs.

algoriTmuli mikerZoeba gansakuTrebiT TvalsaCinoa im SemTxvevaSi, rodesac AI siste-
mebi treinings gadian arasrul an arareprezentaciul monacemebze. magaliTad, kvlevebma 
aCvena, rom kardiologiur da dermatologiur AI modelebs dabali diagnostikuri sizuste 
aqvT eTnikuri umciresobebis warmomadgenlebSi, Tu sawyisi monacemTa bazebi ZiriTadad 
erTgvarovan populacias efuZneba. aseT SemTxvevaSi, algoriTmma SesaZloa sistemurad 
Seafasos garkveuli jgufebi naklebad riskianad, rac iwvevs diagnostikis dagvianebas da 
uTanasworobas momsaxurebis xelmisawvdomobaSi. aRniSnuli magaliTebi cxadyofs, rom 
algoriTmuli mikerZoeba warmoadgens ara mxolod teqnikur, aramed socialur da eTikur 
problemas, romlis marTvac saWiroebs regulaciasa da adamianur zedamxedvelobas.

aseve mniSvnelovania pasuxismgeblobis sakiTxi: vin aris pasuxismgebeli Secdomis SemTx-
vevaSi: eqimi, programuli uzrunvelyofa Tu algoriTmis Semqmneli? amitom saWiroa iseTi reg-
ulaciuri CarCoebis Seqmna, romlebic balanss daamyarebs inovaciasa da eTikur normebs Soris.

pasuxismgeblobis sakiTxis gadasaWrelad, Tanamedrove regulaciuri midgomebi sul 
ufro metad emxroba `gaerTianebuli pasuxismgeblobis~ models, romlis mixedviTac pasux-
ismgebloba nawildeba teqnologiis Semqmnels, jandacvis dawesebulebasa da klinikur momx-
marebels Soris. aseT modelSi xelovnuri inteleqti ganixileba rogorc gadawyvetilebis 
mxardamWeri instrumenti da ara avtonomiuri gadawyvetilebis mimRebi subieqti, ris Sedega-
dac saboloo klinikuri pasuxismgebloba rCeba eqimze. amasTan, regulaciebi moiTxovs algo-
riTmebis audits, klinikur validacias da gadawyvetilebebis ganmartebadobas, rac amcirebs 
Secdomis risks da zrdis samarTlebriv sicxades. aRniSnuli midgoma saSualebas iZleva te-
qnologiuri inovacia TanxvedraSi iyos pacientis usafrTxoebasa da profesiul eTikasTan.

8. ganaTleba da adamianuri faqtori

xelovnuri inteleqtis srulfasovani gamoyeneba SeuZlebelia adamianuri resursebis 
Sesabamisi gadamzadebis gareSe. eqimebma, meddebma da jandacvis menejerebma unda SeiZinon 
cifruli kompetenciebi, raTa SeZlon AI instrumentebTan TanamSromloba da Sedegebis 
sworad interpretacia.

AI ar cvlis eqims, aramed masTan erTad qmnis axal models, sadac teqnologia exmareba 
adamians ufro zust da informirebul gadawyvetilebebSi.

9. AI da jandacvis sistemis momavali

momavlis perspeqtivaSi, xelovnuri inteleqti ganixileba rogorc jandacvis sistemis 
transformaciis erT-erTi mTavari mamoZravebeli Zala, romelic xels Seuwyobs ufro inte-
grirebuli, prevenciuli da pacientze orientirebuli momsaxurebis ganviTarebas. tradi-
ciuli, reaqtiuli modelis nacvlad, sadac jandacva ZiriTadad daavadebis gamovlenisa da 
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mkurnalobis etapze erTveba, AI qmnis SesaZleblobas gadavides proaqtiul da prognozire-
bad sistemaze, romelic orientirebulia riskebis adreul identifikaciasa da prevenciaze.

prognozirebis algoriTmebi, romlebic aerTianebs eleqtronul samedicino Canawerebs, 
sazogadoebrivi janmrTelobis monacemebsa da socialur-demografiul indikatorebs, 
saSualebas iZleva droulad gamovlindes epidemiologiuri tendenciebi da daavadebaTa 
gavrcelebis potenciuri kerebi. es gansakuTrebiT mniSvnelovania qronikuli aragadamde-
bi daavadebebis marTvisTvis, sadac AI-ze dafuZnebuli modelebi afaseben individualur 
risks da uzrunvelyofen miznobrivi prevenciuli intervenciebis dagegmvas (Johnson et al., 
2021). kvlevebi miuTiTebs, rom aseTi midgoma ara mxolod aumjobesebs janmrTelobis Se-
degebs, aramed amcirebs jandacvis xarjebs grZelvadian perspeqtivaSi (Coiera, 2018).

garda amisa, xelovnuri inteleqti mniSvnelovan rols Seasrulebs jandacvis sisteme-
bis integraciaSi. AI-is meSveobiT SesaZlebelia klinikuri, administraciuli da sazoga-
doebrivi janmrTelobis monacemebis erTian ekosistemaSi gaerTianeba, rac qmnis e.w. ̀ cocx-
al sistemas~, romelic realur droSi akvirdeba janmrTelobis procesebs, prognozirebs 
datvirTvebs da adaptirebs resursebis ganawilebas. aseT models xSirad adareben `sagzao 
sistemas~, sadac sensorebi, analitikuri algoriTmebi da gadawyvetilebis mxardaWeris 
meqanizmebi erToblivad uzrunvelyofs sistemis uwyvet da moqnil marTvas (Topol, 2019).

amave dros, literatura xazs usvams, rom teqnologiuri progresi avtomaturad ar iZleva 
sistemur gaumjobesebas. AI-ze dafuZnebuli momavlis jandacva moiTxovs organizaciul gar-
daqmnebs, monacemTa xarisxis gaumjobesebas da adamianuri resursebis axali kompetenciebiT 
aRWurvas. gansakuTrebiT mniSvnelovania, rom prognozirebad da avtomatizebul sistemebSi 
SenarCundes adamianis roli rogorc eTikuri msajuli da saboloo gadawyvetilebis mimRebi 
(WHO, 2023). winaaRmdeg SemTxvevaSi, arsebobs riski, rom teqnologiurma determinizmma Sea-
sustos pacientze orientirebuli midgoma da gaaRrmavos uTanasworobebi.

amrigad, xelovnuri inteleqti qmnis jandacvis sistemis ganviTarebis strategiul Sesa-
Zleblobas, romlis warmateba damokidebulia ara mxolod algoriTmebis sizusteze, aramed 
maT gonivrul integraciaze politikur, instituciur da eTikur CarCoebSi. AI-is gamoyenebiT 
jandacva SeiZleba gardaiqmnas ufro prognozirebad, mdgrad da samarTlian sistemad, Tumca 
es transformacia saWiroebs Tanmimdevrul politikas, regulaciasa da sazogadoebriv ndobas.

10. daskvna

xelovnuri inteleqti warmoadgens medicinis erT-erT yvelaze gardamtex inovacias, ro-
melic aerTianebs monacemebs, mecnierebasa da humanizms da qmnis samedicino momsaxurebis gan-
viTarebis axal paradigmas. Tumca, teqnologiuri progresis paralelurad, gansakuTrebuli 
mniSvneloba eniWeba jandacvis sistemaSi adamianze orientirebuli midgomis SenarCunebas, sad-
ac teqnologia ganixileba ara rogorc TviTmizani, aramed rogorc instrumenti janmrTelo-
bis dacvis, Tanasworobis uzrunvelyofisa da adamianis Rirsebis pativiscemisaTvis. am konte-
qstSi, xelovnuri inteleqtis ganviTarebis procesSi jandacvis sistemam unda Camoayalibos 
sistemuri xedva, romelic efuZneba regulaciebis gamWvirvalobasa da mkafio eTikuri Car-
Coebis gansazRvras, ganaTlebisa da profesiuli ganviTarebis Tanamedrove standartebis dan-
ergvas, aseve saerTaSoriso TanamSromlobis gaZlierebas codnisa da gamocdilebis efeqtiani 
gaziarebis mizniT. mxolod aseTi integrirebuli da humanistur Rirebulebebze dafuZnebuli 
midgomis pirobebSi iqneba SesaZlebeli, rom xelovnurma inteleqtma ar Caanacvlos adamiani 
medicinaSi, aramed gaaZlieros misi roli da humanuroba jandacvis sistemaSi.

amdenad, xelovnuri inteleqtis warmatebuli integracia jandacvaSi damokidebulia 
ara mxolod teqnologiur progresze, aramed efeqtian regulaciur CarCoebsa da pasux-
ismgeblobis mkafio ganawilebaze.



_ 83 _

Tengiz verulava

gamoyenebuli literatura

Bates, David W., David Levine, Ania Syrowatka, Masha Kuznetsova, Kelly Jean Thomas Craig, Angela Rui, 
Gretchen Purcell Jackson, and Kyu Rhee. “The potential of artificial intelligence to improve patient safety: 
a scoping review.” NPJ digital medicine 4, no. 1 (2021): 54. https://doi.org/10.1038/s41746-021-00423-6

Esteva, Andre, Brett Kuprel, Roberto A. Novoa, Justin Ko, Susan M. Swetter, Helen M. Blau, and Sebastian 
Thrun. “Dermatologist-level classification of skin cancer with deep neural networks.”  Nature  542, no. 
7639 (2017): 115-118. https://doi.org/10.1038/nature21056

European Commission (2023). Artificial intelligence in healthcare: Applications and policy implications.

Cannarsa, Michel. “Ethics guidelines for trustworthy AI.” The Cambridge handbook of lawyering in the digital 
age (2021): 283-297. https://doi.org/10.1017/9781108936040.022

Coiera, Enrico. “The fate of medicine in the time of AI.” The Lancet 392, no. 10162 (2018): 2331-2332.

Guan, Jian. “Artificial intelligence in healthcare and medicine: promises, ethical challenges and gover-
nance.” Chinese Medical Sciences Journal 34, no. 2 (2019): 76-83. https://doi.org/10.24920/003611

Johnson, Kevin B., Wei‐Qi Wei, Dilhan Weeraratne, Mark E. Frisse, Karl Misulis, Kyu Rhee, Juan Zhao, and 
Jane L. Snowdon. “Precision medicine, AI, and the future of personalized health care.” Clinical and trans-
lational science 14, no. 1 (2021): 86-93. https://doi.org/10.1111/cts.12884

Matheny, Michael E., Danielle Whicher, and Sonoo Thadaney Israni. “Artificial intelligence in health care: a re-
port from the National Academy of Medicine.” Jama 323, no. 6 (2020): 509-510. https://doi.org/10.1001/
jama.2019.21579

McKinney, Scott Mayer, Marcin Sieniek, Varun Godbole, Jonathan Godwin, Natasha Antropova, Hutan Ashra-
fian, Trevor Back et al. “International evaluation of an AI system for breast cancer screening.” Nature 577, 
no. 7788 (2020): 89-94. https://doi.org/10.1038/s41586-019-1799-6

Obermeyer, Ziad, Brian Powers, Christine Vogeli, and Sendhil Mullainathan. “Dissecting racial bias in an al-
gorithm used to manage the health of populations.” Science 366, no. 6464 (2019): 447-453. https://doi.
org/10.1126/science.aax234

OECD. (2023). Artificial Intelligence in Health: Progress and Prospects. OECD Health Policy Studies.

Pianykh, Oleg S., Steven Guitron, Darren Parke, Chengzhao Zhang, Pari Pandharipande, James Brink, and 
Daniel Rosenthal. “Improving healthcare operations management with machine learning.” Nature Ma-
chine Intelligence 2, no. 5 (2020): 266-273. https://doi.org/10.1038/s42256-020-0176-3

Rajpurkar, Pranav, Emma Chen, Oishi Banerjee, and Eric J. Topol. “AI in health and medicine.” Nature medi-
cine 28, no. 1 (2022): 31-38. https://doi.org/10.1038/s41591-021-01614-0

Reddy, Sandeep, John Fox, and Maulik P. Purohit. “Artificial intelligence-enabled healthcare delivery.” Jour-
nal of the Royal Society of Medicine 112, no. 1 (2019): 22-28. https://doi.org/10.1177/0141076818815

Sendak, Mark P., William Ratliff, Dina Sarro, Elizabeth Alderton, Joseph Futoma, Michael Gao, Marshall Nich-
ols et al. “Real-world integration of a sepsis deep learning technology into routine clinical care: implemen-
tation study.” JMIR Medical Informatics 8, no. 7 (2020): e15182. https://doi.org/10.2196/15182

Topol, Eric. Deep medicine: how artificial intelligence can make healthcare human again. Hachette UK, 2019. 
https://shop-static.playaway.com/inserts/playaway/66609.pdf

Tran, Bach Xuan, Giang Thu Vu, Giang Hai Ha, Quan-Hoang Vuong, Manh-Tung Ho, Thu-Trang Vuong, Vi-
et-Phuong La et al. “Global evolution of research in artificial intelligence in health and medicine: a bib-
liometric study.” Journal of Clinical Medicine 8, no. 3 (2019): 360. https://doi.org/10.3390/jcm8030360

World Health Organization (WHO). (2021). Ethics and governance of artificial intelligence for health: WHO 
guidance. Geneva: WHO Press.



_ 84 _

cifruli samyaros evolucia da mdgradi ganviTarebis miznebi  2026  DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

World Health Organization (WHO). (2023). Global strategy on digital health 2020–2025: Mid-term review. 
Geneva: WHO Press.

Yu, Kun-Hsing, Andrew L. Beam, and Isaac S. Kohane. “Artificial intelligence in healthcare.” Nature biomedical 
engineering 2, no. 10 (2018): 719-731. https://doi.org/10.1038/s41551-018-0305-z

Youssef, Alexey, Michael Pencina, Anshul Thakur, Tingting Zhu, David Clifton, and Nigam H. Shah. “External 
validation of AI models in health should be replaced with recurring local validation.” Nature Medicine 29, 
no. 11 (2023): 2686-2687. https://doi.org/10.1038/s41591-023-02540-z



_ 85 _

xelovnuri inteleqtis samxedro konfliqtebSi  
gamoyenebis perspeqtivebi da gamowvevebi

qeTevan kveselava
informatikis inJineriis akademiuri doqtori, 

saqarTvelos teqnikuri universitetis profesori, 
ssip-daviT aRmaSeneblis saxelobis saqarTvelos erovnuli 

Tavdacvis akademiis samecniero-kvleviTi centris mTavari mecnieri
ORCID:0000-0002-1318-2750 

TinaTin kropaZe
socialur mecnierebaTa akademiuri doqtori,

 alte universitetis profesori,  
ssip-daviT aRmaSeneblis saxelobis saqarTvelos erovnuli 

Tavdacvis akademiis samecniero-kvleviTi centris mTavari mecnieri 
ORCID: 0000-0001-8339-4129 

nikoloz esitaSvili
saerTaSoriso urTierTobebis doqtori, 

saqarTvelos sazogadoebriv saqmeTa institutis profesori, 
saqarTvelos erovnuli Tavdacvis akademiis 

samecniero-kvleviTi centris mTavari mecnieri

anotacia

statiaSi gaanalizebulia xelovnuri inteleqtis gamoyenebis perspeqtivebi da ga-
mowvevebi samxedro konfliqtebSi. ganxilulia AI-is integraciis ZiriTadi mimarTulebebi: 
avtonomiuri sabrZolo platformebi, jarebis marTvisa da gadawyvetilebis mxardaWeris 
sistemebi, kiberusafrTxoeba, sadazvervo monacemebis damuSaveba da cifruli armiis kon-
cefcia. naSromi eyrdnoba saerTaSoriso gamocdilebisa da akademiuri/analitikuri wy-
aroebis SedarebiT analizs da asaxavs aSS-is, CineTis, ruseTis, israelisa da sxva qveynebis 
praqtikas.

gansakuTrebuli yuradReba eTmoba avtonomiuri iaraRis gamoyenebis samarTlebriv da 
eTikur sakiTxebs, adamianis kontrolis SenarCunebas, pasuxismgeblobis ganawilebasa da 
saerTaSoriso humanitaruli samarTlis moTxovnebs. daskvnaSi xazgasmulia saerTo defi-
niciebis, gamWvirvale regulirebis, saerTaSoriso dialogisa da kontrolis meqanizmebis 
aucilebloba, raTa samxedro AI-is ganviTarebam usafrTxoebis gaZlierebas Seuwyos xeli 
da ar iqces globaluri arastabilurobis wyarod.

sakvanZo sityvebi: xelovnuri inteleqti; samxedro konfliqti; avtonomiuri iaraRi; kibe-
rusafrTxoeba; cifruli teqnologiebi.
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Abstract
This article examines the prospects and challenges of using artificial intelligence (AI) 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 AI requires clearer definitions, transparent 
regulatory standards, and international coordination to reduce escalation risks and ensure the responsible 
development of military AI technologies.
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1. Sesavali

xelovnuri inteleqtis Tanamedrove miRwevebi Tavdacvis teqnologiebis ganviTare-
bas axal SesaZleblobebs aZlevs. wamyvani saxelmwifoebi mniSvnelovan resursebs deben 
avtonomiuri da naxevrad avtonomiuri sistemebis SeqmnaSi, romlebsac SeuZliaT samxedro 
amocanebis Sesruleba adamianis minimaluri CareviT. am pirobebSi AI mxolod operaciuli 
efeqtianobis gazrdis instrumenti aRar aris; igi omis dagegmvis, marTvisa da warmoebis 
principebis cvlilebis erT-erT faqtorad yalibdeba.

erT-erTi TvalsaCino mimarTulebaa avtonomiuri sabrZolo platformebis ganviTare-
ba. aSS-is sahaero Zalebis, Boeing-isa da Kratos-is Loyal Wingman-is programa ukavSirde-
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ba xelovnuri inteleqtiT marTul upiloto safren aparatebs, romlebic pilotirebul 
TviTmfrinavebs eskorts uweven an damoukidebel amocanebs asruleben. msgavs funqciebs 
ukavSireben Cinur GJ-11-s, israelis Harpy/Harop tipis kamikaZe dronebs da ruseTis „oxot-
nikis“ proeqts.

xelovnuri inteleqti aseve aqtiurad gamoiyeneba brZolis marTvis sistemebSi, maT So-
ris avtomatizebul sameTauro da kontrolis platformebSi. magaliTad, Project Maven-is 
amocanaa dronebis videomasalis avtomaturi analizi, xolo sxva sistemebi gamoiyeneba taq-
tikuri marTvis, marSrutebis dagegmvisa da realur droSi saWiroebebis prognozirebisaT-
vis.

AI gamoiyeneba rogorc cifruli infrastruqturis dacvisTvis, ise kibersivrceSi Sete-
viTi operaciebis mxardasaWerad. aSS-is kibersardloba, CineTis Sesabamisi struqturebi da 
ruseTis eleqtronuli omisa da kiberdazvervis sistemebi sxvadasxva formiT iyeneben AI-is 
safrTxeebis monitoringis, reagirebis, kiberSpionaJisa da informaciuli gavlenis opera-
ciebSi.

samxedro dazvervaSi xelovnuri inteleqti didi monacemebis analizis mniSvnelovan in-
strumentad iqca. igi gamoiyeneba Tanamgzavruli suraTebis damuSavebis, obieqtebisa da 
anomaliebis amocnobis, signalebis dazvervisa (SIGINT) da Ria wyaroebis dazvervis (OSINT) 
procesebSi.

erT-erT centralur sakiTxad rCeba avtonomiuri iaraRis gamoyenebis dasaSveboba ada-
mianis Carevis gareSe. gaeros farglebSi ganixileba letaluri avtonomiuri iaraRis siste-
mebis (LAWS) akrZalvis an SezRudvis saWiroeba. mTavari kiTxvebia: vin agebs pasuxs Sec-
domis SemTxvevaSi _ developeri, operatori Tu saxelmwifo _ da rogor unda Sefasdes 
saerTaSoriso humanitaruli samarTlis dacvis sakiTxi maSin, rodesac algoriTmis muSao-
ba srulad gamWvirvale ar aris.

samxedro AI-is swrafi ganviTareba qveynebs Soris teqnologiur Sejibrebas aZlierebs. 
aSS, CineTi da ruseTi am teqnologias strategiuli Sekavebisa da samxedro upiratesobis 
erT-erT elementad ganixilaven. saerTaSoriso SeTanxmebebis nakleboba zrdis eskalaciis 
risks, gansakuTrebiT dezinformaciis, kiberSetevebisa da arasaxelmwifo aqtorebis mxri-
dan teqnologiis gamoyenebis fonze.

amrigad, xelovnuri inteleqti samxedro Zalebis transformaciis mZlavri instrumen-
tia, romelsac SeuZlia sizustis, siCqarisa da avtonomiis gazrda. amavdroulad, igi qmnis 
samarTlebriv, eTikur da strategiul gamowvevebs. swored amitom saWiroa saerTaSoriso 
dialogi, saerTo standartebi da gamWvirvale wesebi, romlebic Seamcirebs ukontrolo 
gamoyenebis riskebs.

2. ZiriTadi teqsti

Tanamedrove teqnologiuri ganviTarebis pirobebSi xelovnuri inteleqti sul ufro 
farTod gamoiyeneba samxedro-industriul kompleqssa da usafrTxoebis politikaSi. naS-
romis mizania ucxo qveynebis gamocdilebisa da saqarTvelosTvis relevanturi samarTle-
brivi midgomebis SedarebiTi analizi AI-is samxedro integraciis konteqstSi.

kvlevis mizani moicavs Semdeg amocanebs: 1. Tavdacvis sferoSi xelovnuri intele-
qtis ganmsazRvreli cnebebisa da midgomebis ganxilva; 2. AI-is gamoyenebis Teoriuli da 
praqtikuli winapirobebis Sefaseba; 3. saqarTvelos samxedro-samrewvelo kompleqsSi AI-
is usafrTxo integraciisTvis saWiro samarTlebrivi da instituciuri RonisZiebebis gan-
sazRvra. kvlevis obieqts warmoadgens ucxo qveynebis, saerTaSoriso organizaciebisa da 
akademiuri wyaroebis mier SemuSavebuli normatiuli, analitikuri da samecniero masala, 
romelic xelovnuri inteleqtis samxedro gamoyenebasa da mis regulirebas exeba.
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naSromSi gamoyenebulia sistemuri, struqturul-funqciuri da SedarebiTi samarTle-
brivi analizis meTodebi.

kvleva gansakuTrebul yuradRebas uTmobs im gamocdilebas, romelic xelovnuri in-
teleqtis samxedro daniSnulebiT gamoyenebis samarTlebriv regulirebasa da konfliq-
tur viTarebebSi mis praqtikul gamoyenebas ukavSirdeba.

mowinave sainformacio teqnologiebis gamoyeneba Tavdacvis seqtorSi ukve Camoyal-
ibebuli praqtikaa. mis ZiriTad upiratesobebad miiCneva samizneebis dazianebis sizuste, 
samxedro mosamsaxureebisTvis riskebis Semcireba da sabrZolo operaciebis Semdgomi so-
cialuri da fsiqologiuri xarjebis nawilobrivi Semcireba (Toscano n.d.; Marchant et al. 
2015).

AI-is samxedro potenciali gansakuTrebiT mWidrod ukavSirdeba gadawyvetilebis miRe-
bis siCqares. rac ufro swrafad xdeba monacemebis damuSaveba da operatiuli arCevanis 
formireba, miT ufro izrdeba teqnologiis gavlena samxedro dapirispirebis dinamikaze 
(Sisson et al. 2019).

konfliqtebis zrda da swrafi teqnologiuri cvlilebebi saerTaSoriso humanitaruli 
samarTlis institutebisTvis axal gamowvevebs qmnis. gansakuTrebiT mniSvnelovania axali 
teqnologiebis gavlenis Sefaseba SeiaraRebuli konfliqtis msxverplebze da im humani-
taruli saWiroebebis gansazRvra, romlebic yvelaze daucvel jgufebs exeba (Morgenthau 
1978).

xelovnuri inteleqtis sruli SesaZleblobebi konfliqtis monawile mxareebisTvis jer 
kidev bolomde gansazRvruli ar aris, iqneba es saxelmwifo Tu arasaxelmwifo SeiaraRebu-
li jgufi. miuxedavad amisa, saerTaSoriso humanitaruli samarTlis dacvis TvalsazrisiT 
SeiZleba gamoiyos AI-is gamoyenebis sami urTierTgadamkveTi mimarTuleba.

pirveli mimarTulebaa samxedro aRWurvilobisa da robotuli platformebis marTva, 
gansakuTrebiT haerSi, xmeleTsa da zRvaSi. AI zrdis rogorc SeiaraRebuli, ise uiaraRo 
platformebis avtonomiis xarisxs _ frenis, navigaciis, dazvervis, samiznis SerCevisa da 
sxva funqciebis Sesrulebisas. swored aq Cndeba yvelaze mwvave humanitaruli, samarTle-
brivi da eTikuri kiTxva: ramdenad unda gadaeces manqanas Zalis gamoyenebis kritikuli 
funqciebi da rogor unda SenarCundes adamianis arsebiTi kontroli.

meore mimarTulebaa kiberiaraRisa da informaciuli gavlenis SesaZleblobebis gan-
viTareba. AI-ze dafuZnebul sistemebs SeuZlia daucvelobis avtomaturi Zieba, kiber-
Setevebze reagireba, kontrSetevebis ganxorcieleba da dezinformaciis swrafi Seqmna an 
gavrceleba. aseTi instrumentebi cvlis rogorc kiberomis xasiaTs, ise informaciis manip-
ulirebis masStabs.

mesame mimarTulebaa gadawyvetilebis mxardaWera. aseTi sistemebi agroveben da aana-
lizeben did monacemebs, amoicnoben obieqtebsa da qcevis nimuSebs, afaseben operatiul 
garemos da sTavazoben rekomendaciebs samxedro strategiis an operaciebis dagegmvisT-
vis. maTi gamoyeneba SesaZlebelia rogorc sadazvervo informaciis damuSavebaSi, ise sam-
izneebis SerCevaSi, dakavebis gadawyvetilebebSi, operaciebis dagegmvasa da, Teoriulad, 
strategiuli mniSvnelobis gadawyvetilebebSic.

samxedro saqmeSi AI-is pirdapiri da iribi gamoyenebis ZiriTadi sferoebia: samxedro 
ganviTarebis menejmenti; sabrZolo mzadyofnis SenarCuneba da SeiaraRebis sistemebis 
ganviTareba; iaraRis, sistemebisa da aRWurvilobis, jarebisa da samxedro formirebebis 
marTva omebisa da SeiaraRebuli konfliqtebis dros; lojistikis menejmenti; sxva damxmare 
funqciebi da sistemebi (ix. suraTi 1).
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suraTi 1. samxedro saqmeSi xelovnuri inteleqtis gamoyenebis ZiriTadi mimarTulebebi.

samxedro ganviTarebis procesSi AI SeiZleba gamoyenebul iqnas geopolitikuri viTare-
bis analizisa da prognozirebisTvis, safrTxeebis SefasebisTvis, mowinaaRmdegis SesaZlo 
moqmedebebisa da ZalTa Semadgenlobis gansazRvrisTvis, aseve SeiaraRebuli Zalebisa da 
SeiaraRebis sistemebis ganviTarebis mimarTulebebis dasadgenad.

sabrZolo mzadyofnisa da SeiaraRebis sistemebis ganviTarebis TvalsazrisiT gansa-
kuTrebuli mniSvneloba aqvs Semdeg mimarTulebebs: inteleqtualuri sainformacio siste-
mebi, romlebic realur droSi afaseben viTarebas, gegmaven sabrZolo moqmedebebs da uz-
runvelyofen sxvadasxva Zalisa da saSualebis koordinacias; mravalagentiani modelireba, 
romelic afasebs Tanamedrove da perspeqtiuli samxedro teqnikis, iaraRis sistemebisa 
da ZalTa dajgufebebis sabrZolo efeqtianobas; arastruqturirebuli informaciis da-
muSavebis sistemebi, romlebic afaseben samecniero-teqnikuri da teqnologiuri progre-
sis gavlenas samxedro teqnikis dizainze, testirebaze, warmoebasa da eqspluataciaze.

uaxloes wlebSi samxedro sferoSi AI-is danergvis ZiriTadi miznebi SeiZleba Camoyal-
ibdes Semdegnairad: 1. sadazvervo da operatiuli monacemebis damuSavebisa da integraciis 
sistemebi, maT Soris akustikuri, optikuri da eleqtronuli klasifikacia, agreTve sam-
izneebis identifikacia; 2. robotuli, pilotirebuli da Sereuli jgufebis marTvis siste-
mebi, romlebic gamoiyeneba dazvervis, dartymiTi operaciebis, mxardaWerisa da kosmosu-
ri sistemebis ganviTarebisTvis; 3. optimaluri damiznebis sistemebi, romlebic eyrdnoba 
mowinaaRmdegis Sesaxeb sadazvervo monacemebs da sakuTari Zalebisa da saSualebebis Sesa-
Zleblobebis Sefasebas.
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uaxloes momavalSi erT-erT yvelaze TvalsaCino mimarTulebad SeiZleba iqces upilo-
to safreni aparatebis gunduri marTva. asobiT dronis koordinirebulma moqmedebam Sesa-
Zloa mniSvnelovnad Secvalos tankebis, sahaero Tavdacvis sistemebis, aviaciis, wyalqveSa 
navebisa da zedapiruli xomaldebis gamoyenebis efeqtianoba (Burenok 2016).

kvanturi kompiuterebis ganviTarebasTan erTad, gamoTvliTi operaciebis siCqarisa da 
moculobis zrdam SeiZleba AI-is gamoyeneba SesaZlebeli gaxados axali tipis iaraRis, ma-
salebis, konstruqciebisa da samxedro strategiebis SemuSavebaSic.

amgvari teqnologiebis erT-erTi mosalodneli Sedegia mowinaaRmdegis samxedro da 
infrastruqturuli daSifvris sistemebze zemoqmedebis SesaZlebloba, rac mniSvnelovan 
riskebs qmnis samxedro dazvervisa da samrewvelo SpionaJis mimarTulebiT.

AI-is maRali potencialis gaTvaliswinebiT, wamyvani saxelmwifoebi aqtiurad erTvebian 
axal teqnologiur SejibrebaSi. am mimarTulebiT gansakuTrebiT gamoirCevian SeerTebuli 
Statebi da CineTi, romlebic mniSvnelovan resursebs mimarTaven samxedro AI-is kvlevisa 
da ganviTarebisTvis.

aSS-Si AI-is samxedro potencialis kvlevaSi monawileoben DARPA, AFOSR, ARL, ARI, 
ONR, erovnuli laboratoriebi, analitikuri centrebi da universitetebi. aSS-is Tav-
dacvis departamentis erT-erTi mniSvnelovani iniciativaa Project Maven, romelic samxe-
dro monacemebis, gansakuTrebiT ki upiloto safreni aparatebis videomasalis avtomatur 
analizs emsaxureba. AI-is erToblivi centri Seiqmna aSS-Si samxedro uwyebebis Zalisxmevis 
koordinaciisa da xelovnuri inteleqtis ganviTarebis xelSewyobis mizniT.

DARPA samxedro miznebisTvis xelovnuri inteleqtis axal Taobas aviTarebs. am siste-
mebs unda SeeZloT gadawyvetilebebis damoukideblad miReba, garemos cvlilebebze swrafi 
reagireba, wina qmedebebis Sedegebis damaxsovreba da miRebuli gamocdilebis gamoyeneba. am 
moTxovnebs ukavSirdeba e.w. kontravtonomiis koncefcia, romlis mixedviTac AI sistemam 
Tavdasxmis pirobebSi unda SeZlos safrTxis amocnoba, meTodebis analizi, mowinaaRmdegis 
teqnikuri saSualebebis Sefaseba da efeqtiani winaaRmdegobis gzebis SerCeva.

inteleqtualuri kiberoperaciebi, onlain propaganda da kontrpropaganda aseve mniS-
vnelovani mimarTulebebia. AI-s SeuZlia socialur qselebSi sainformacio taqtikis Ser-
Ceva, botebis amocnoba, dezinformaciuli kampaniebis gamovlena da maTi efeqtianobis Se-
faseba (Burenok 2014).

AI-is samxedro gamoyeneba nawilobriv ilustrirdeba upiloto sapatrulo manqanebiTa 
da maRali sizustis marTvadi sabrZolo saSualebebiT. aseTi teqnologiebi jer kidev ar 
aris srulad avtonomiuri, magram etapobrivad amcirebs adamianis uSualo kontrolis saW-
iroebas (Klare 2019; Laton 2017; Singer 2010).

sadavo rCeba kiTxva, sad unda gaivlos zRvari naxevrad avtonomiur da srulad avtono-
miur sistemebs Soris. praqtika aCvenebs, rom maRali reaqciis siCqare da cvalebad gare-
mosTan adaptacia xSirad saWiroebs avtonomiis zrdas, Tumca es zrdis samarTlebrivi 
pasuxismgeblobisa da adamianis kontrolis SenarCunebis problemebs (Lewis 2015; Select 
Committee on Artificial Intelligence 2018; Atabekov 2023; Chua 2020).

3. xelovnuri inteleqtis gamoyenebis statistikuri monacemebi 
(calkeuli qveynebis gamocdileba)

qvemoT mocemulia sxvadasxva qveynis ZiriTadi statistikuri monacemebi da empiriuli 
dakvirveba, romlebic AI-is samxedro gamoyenebis masStabsa da konfliqtebSi misi inte-
graciis dinamikas aCvenebs.
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3.1. amerikis SeerTebuli Statebi (aSS)

Tavdacvis departamentis xelovnur inteleqtze daxarjuli Tanxebis wili:
kongresis biujetis ofisis (CBO) SefasebiT, 2024 finansur wels aSS-is Tavdacvis de-

partamentis biujetis 1%-ze naklebi iyo pirdapir dakavSirebuli xelovnuri inteleqtis 
proeqtebTan, Tumca cifrul da kvleviT programebSi saerTo investiciebi ufro farToa 
(Congressional Budget Office 2024).

3.2. CineTi

kontraqtebis masStabi: CSET-is kvlevam 2023 wlis ianvridan 2024 wlis dekembramde 
periodSi CineTSi Tavdacvis mizniT xelovnuri inteleqtis gamoyenebasTan dakavSirebuli 
2,857 kontraqtis Sesyidvis Setyobineba gamoavlina, rac samoqalaqo da samxedro insti-
tutebs Soris TanamSromlobis swraf gafarToebaze miuTiTebs.

3.3. ruseTi da ukraina (dronebisa da „marTvadi“ sabrZolo masalis  
gamoyenebis komponenti)

dronebisa da „marTvadi sabrZolo masalis“ gamoyeneba da raodenoba: analitikuri an-
gariSebis Tanaxmad, 2022-dan 2024 wlamde gaSvebuli Shahed/Geran tipis da sxva marTvadi 
dronebis/marTvadi sabrZolo masalis raodenoba aTasobiT iyo (Sefasebebi 2024 wlis da-
sawyisisTvis ramdenime aTasi gaSvebis Sesaxebaa), rac sabrZolo operaciebSi SedarebiT iafi 
avtonomiuri da naxevrad avtonomiuri sistemebis farTod integraciaze miuTiTebs.

dronebis warmoeba ukrainaSi: sajaro angariSebi miuTiTebs upiloto safreni aparatebis 
warmoebis mkveTr zrdaze, warmoebis SefasebiT yovelwliurad asobiT aTasidan milionam-
de erTeuli warmoebis simZlavris mobilizaciis pikze (sxvadasxva wyaroebi miuTiTeben ~1 
milionidan ramdenime milion erTeulamde weliwadSi 2024–2025 wlebSi).

3.4. israeli

analitikuri instrumentebis gamoyeneba: rogorc amboben, israelis samxedroebma ga-
moiyenes sistemebi, romlebic swrafad aanalizebdnen aTiaTasobiT potenciur samiznes 
(erT dokumentirebul SemTxvevaSi konfliqtis dros daaxloebiT 37 000 identificirebu-
li potenciuri samizne iyo moxseniebuli), rac xazs usvams operatiuli dagegmvisas avtom-
atizebuli analitikisa da monacemTa damuSavebis masStabebs.

3.5. gaerTianebuli samefo

investiciebi da strategia: xarjebis mimoxilvis farglebSi, gaerTianebulma samefom 
gamoacxada Tavdacvis teqnologiebSi (maT Soris xelovnur inteleqtsa da dronebSi) in-
vesticiebis gazrdis gegmebi. sazRvao da saxmeleTo ZalebisTvis individualuri modern-
izaciis programebisa da kontraqtebis paketebis farglebSi ramdenime wlis ganmavlobaSi 
asobiT milionidan miliard funtamde Tanxa iyo gamoyofili.

statistikuri monacemebis wyaroebad gamoyenebulia CBO-is angariSebi, CSET-is kv-
levebi CineTis Tavdacvis kontraqtebze, ruseT-ukrainis konfliqtSi dronebis gamoy-
enebis analizi (TEAL Group, CSIS, Reuters), aseve The Guardian-is, AP-is, RUSI-isa da sxva 
wyaroebis angariSebi konfliqtebSi analitikuri sistemebis gamoyenebaze.
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qveyana wlebi indikatori/cifri wyaro
amerikis 
SeerTebuli 
Statebi (aSS)

2024 <1% Tavdacvis departamentis biujeti xe-
lovnuri inteleqtis proeqtebisTvis

CBO, 2024

CineTi 2023-2024 2,857 xelovnuri inteleqtis Tavdacvis kon-

traqti

CSET, 2024

ruseTi 2022-2024 kontrolirebadi dronebis/sabrZolo masalebis 
ramdenime aTasi gaSveba

TEAL, CSIS anali-

tikuri angariSebi
ukraina 2024-2025 weliwadSi asobiT aTasi _ milioni upiloto 

safreni aparatis warmoeba

Ria industriuli 
angariSebi

israeli 2022-2024 xelovnuri inteleqtis sistemebis mier identi-

ficirebuli ~37,000 potenciuri samizne

The Guardian, AP, RUSI

gaerTianebuli 
samefo

2023-2025 asobiT milionidan miliardamde funti xe-
lovnuri inteleqtisa da TviTmfrinavebis 
mravalwliani programebSi

UK Ministry of Defence 
Reports

cxrili 1. konfliqtur situaciebSi xelovnuri inteleqtis gamoyenebis ZiriTadi 
statistika qveynebis mixedviT.

4. eTikuri da samarTlebrivi gamowvevebi

AI-is samxedro gamoyenebis erT-erTi mTavari samarTlebrivi da eTikuri gamowvevaa 
samizneebis sworad identificireba da mebrZolebisa da mSvidobiani mosaxleobis gamijvna. 
amgvari sistemebis gamoyenebamde aucilebelia Sefasdes, ramdenad SeiZleba konkretulma 
iaraRma ziani miayenos mSvidobian mosaxleobas da rogor unda ganisazRvros pasuxismge-
bloba gadawyvetilebis miRebis procesSi (ICRC 2019). amitom gansakuTrebul mniSvnelobas 
iZens AI-is samxedro gamoyenebis wesebi da standartebi. maTi Camoyalibeba rTulia, radgan 
sistemebis avtonomiis xarisxi, gamoyenebis garemo, monacemTa xarisxi da operatoris Car-
Tuloba erTmaneTisgan mniSvnelovnad gansxvavdeba.

erovnuli kanonmdeblobis doneze gansakuTrebiT aqtualuria letaluri avtonomiuri 
iaraRis gamoyenebis sakiTxi, maT Soris gansxvaveba SeteviT da TavdacviT samxedro AI-s 
Soris (ICRC 2019). samxedro AI-is samarTlebrivi regulirebis pirveli winapiroba erTiani 
definiciuri aparatis Seqmnaa. sxvadasxva qveynis doqtrinuli da samarTlebrivi ganmarte-
bebi erTmaneTisgan gansxvavdeba, rac arTulebs saerTaSoriso doneze saerTo moTxovnebis 
Camoyalibebas.

definiciisas mniSvnelovania ganisazRvros, ra xarisxiT SeuZlia sistemas garemos aRqma, 
monacemebis analizi, gadawyvetilebis miReba da cvalebad viTarebaze reagireba. avtonomiis 
doneebi SeiZleba moicavdes adamianis pirdapir kontrols, nawilobriv delegirebul fun-
qciebs, distanciur miznobriv miTiTebebs da srulad avtonomiur moqmedebas (Weiner 2005).

aSS avtonomiur iaraRTa sistemas (Autonomous Weapon System _ AWS) gansazRvravs 
rogorc sistemas, romelsac gaaqtiurebis Semdeg SeuZlia samizneebis damoukideblad Ser-
Ceva da CarTva adamiani operatoris Semdgomi Carevis gareSe. es ganmarteba moicavs iseT 
sistemebsac, sadac adamians SeuZlia zedamxedveloba da funqciebis SeCereba, Tumca aqcen-
ti srul avtonomiaze keTdeba (U.S. Department of Defense 2012).

SeerTebul StatebSi samxedro AI-is avtonomiis doneebi moicavs adamianis kontrols, 
delegirebul funqciebs, avtonomiuri kontrolis SesaZleblobas da adamianis Carevisgan 
damoukidebel moqmedebas. bolo done gansakuTrebiT problemuria, radgan is gulisxmobs 
sistemis moqmedebas winaswar gansazRvruli samarTlebrivi da samxedro logikis fargleb-
Si (Galdorisi n.d.).
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didi britaneTis midgoma erTmaneTisgan ganasxvavebs avtomatur da avtonomiur iaraRs. 
avtomaturi sistema moqmedebs winaswar gansazRvruli wesebis mixedviT da sensorebidan 
miRebuli monacemebis safuZvelze uzrunvelyofs prognozirebad Sedegs. avtonomiuri 
sistema ki aRiqvams garemos, arCevs moqmedebis SesaZlo variantebs da miznis misaRwevad 
iRebs gadawyvetilebebs adamianis uSualo kontrolis gareSe; misi saerTo qceva SeiZleba 
prognozirebadi iyos, Tumca calkeuli moqmedebebi _ ara.

evrokavSiris saerTo midgoma 2018 wels Camoyalibda da letaluri AWS-is samxedro 
gamoyenebis mimarT sifrTxiles gamoxatavda. miuxedavad imisa, rom rezolucia sarekomen-
dacio xasiaTis iyo, Semdgomi iniciativebi miznad isaxavda wevr saxelmwifoebSi samarTle-
brivi statusisa da regulirebis sakiTxebis dazustebas (European Parliament 2018; Europe-
an Parliament SEDE 2019).

niderlandebSi AWS ganixileba rogorc iaraRi, romelic adamianis Carevis gareSe 
arCevs da anadgurebs winaswar gansazRvruli kriteriumebiT Sesabamis samizneebs. am midgo-
maSi xazgasmulia, rom sistemis ganlagebis Semdeg adamianis Carevis SesaZlebloba SeiZleba 
arsebiTad SeizRudos (CCW/GGE 2017).

safrangeTis midgomiT, srulad avtonomiuri sistemebi gulisxmobs adamianis kontro-
lis gamoricxvas, maT Soris sakomando punqtidan moqmedebebis gamosworebis SeuZleblo-
bas. aseT platformas SeuZlia gadaadgileba, garemosTan adaptacia da samiznis SerCeva 
adamianis Carevis gareSe (UNIDIR 2017).

germaniis pozicia letaluri AWS-is mimarT ufro SemzRudavia. kontrolirebadi 
dronebi SeiZleba dasaSveb iaraRad CaiTvalos, xolo srulad avtonomiuri sistemebis gam-
oyeneba kvlav uaryofiTad fasdeba. am midgomas ukavSirdeba 2018 wlis politikuri gancxa-
debebi da germaniis Tavdacvis dokumentebSi samxedro robotikis SezRuduli warmoCena 
(Maas 2018; Assembly Services 2017; Federal Ministry of Defence n.d.).

germanul diskusiaSi letaluri AWS-is ganmarteba gulisxmobs iaraRis sistemebs, rom-
lebic gadawyvetilebis miRebisas mTlianad gamoricxavs adamianur faqtors. amavdroulad, 
samxedro digitalizaciisa da AI-is gamoyeneba dasaSvebad ganixileba, Tu igi saerTaSoriso 
samarTals Seesabameba (Germany 2020).

natos ganmarteba yuradRebas amaxvilebs sistemaze, romelic Seyvanili monacemebis sa-
fuZvelze winaswar gansazRvrul wesebs mihyveba, magram codnis, cvalebadi pirobebisa da 
situaciuri cnobierebis gaTvaliswinebiT SeuZlia optimaluri, Tumca potenciurad ara-
prognozirebadi moqmedebebis SerCeva (NATO 2020).

CineTma Jenevis konferenciaze letaluri avtonomiuri sistemebis xuTi ZiriTadi maxa-
siaTebeli gamoyo:

1.	letaloba _ sakmarisi tvirTamweoba da letaluri efeqtis miyenebis SesaZlebloba;

2.	avtonomia _ adamianis Carevisa da kontrolis ararseboba davalebis Sesrulebis 
procesSi;

3.	ukontroloba _ gaSvebis Semdeg mowyobilobis iZulebiT gaTiSvis SeuZlebloba;

4.	ganurCevloba _ davalebis Sesruleba samiznis, pirobebisa da scenaris miuxedavad;

5.	evolucia _ mowyobilobis unari, garemosTan urTierTqmedebis gziT avtonomiurad 
iswavlos (China 2018).

israelis poziciis Tanaxmad, yvela saxis iaraRs, maT Soris samxedro AI-s, dResac adami-
anebi iyeneben da momavalSic isini gansazRvraven avtonomiis sazRvrebs (Yaron 2016).

avtonomiuri iaraRis terminologiasTan dakavSirebuli diskusia aqtualuria gaeros 
ganiaraRebis kvlevis institutisTvisac. teqnikuri TvalsazrisiT, sistema, romelic gan-
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lagebis Semdegac agrZelebs swavlas da mudmivad icvleba, aRar aris is sistema, romelic 
Tavdapirvelad Semowmda. es aCens kanonierebis Sefasebis kiTxvebs, maT Soris Jenevis kon-
venciebis I damatebiTi protokolis 36-e muxlis konteqstSi (UNIDIR 2017).

sxvadasxva qveyana ukve iyenebs naxevrad avtonomiur iaraRs, Tumca, definiciuri apara-
ti mniSvnelovnad gansxvavdeba. es kidev erTxel miuTiTebs saerTo terminologiisa da reg-
ulirebis saWiroebaze (Russian Federation 2020).

xelovnuri inteleqtis zogadi ganmarteba moicavs teqnologiur gadawyvetaTa er-
Tobliobas, romelic adamianis SemecnebiTi funqciebis mibaZvas da maTTan Sedarebadi Se-
degebis miRebas uzrunvelyofs. samxedro konteqstSi es ganmarteba xSirad ukavSirdeba 
avtomatizebul marTvis sistemebs (ACS), romelTa mizania samxedro formirebebis mier sa-
brZolo amocanebis efeqtianad Sesruleba da operaciuli miznebis miRweva (Tyutyunnikov 
2018). definiciebis, avtonomiuri iaraRis maxasiaTeblebisa da regulirebis sakiTxebi far-
Tod ganixileba samarTlebriv da usafrTxoebis kvlevebSic.

samxedro AI-is praqtikuli funqciebidan SeiZleba gamoiyos gadawyvetilebis mxardaW-
eris sistemebi, cifruli tyupis principze dafuZnebuli swavleba da jarebisa da iaraRis 
marTva. amavdroulad, ACS-is ganviTarebasa da danergvaze pasuxismgebloba unda ganisaz-
Rvros konkretuli xelmZRvaneli pirebisa da institutebis doneze (Russian Ministry of De-
fence n.d.; Kommersant 2021).

letalur avtonomiur iaraRTan dakavSirebuli definiciuri da praqtikuli gansxvave-
bebi erovnuli strategiis CamoyalibebisTvis mniSvnelovan safuZvels qmnis. regulirebi-
saTvis sakvanZoa AI-is avtonomiis xarisxi, sistemis gaaqtiurebis pirobebi da pasuxismge-
blobis ganawileba monacemebis Seyvanis, damuSavebis, interpretaciisa da saboloo Sedegis 
generirebis etapebze. samxedro AI-is SezRudva unda iyos dabalansebuli, raTa ar Seaf-
erxos misi usafrTxo samoqalaqo gamoyeneba.

5. cifruli armia: momavlis teqnologiebi

Tanamedrove internetteqnologiebma cifruli transformacia ganaTlebis, ekono-
mikis, komunikaciisa da sxva sferoebTan erTad Tavdacvis seqtorSic daaCqara. SeiaraRebu-
li Zalebi sul ufro metad iyeneben qselur infrastruqturas, monacemTa platformebsa 
da Wkvian mowyobilobebs. cifrul teqnologiebze gadasvlis aqtualoba ZiriTadad ori 
faqtoriT ganisazRvreba: SeiaraRebuli Zalebis aRWurva sabrZolo gamoyenebis perspeq-
tiuli maRalteqnologiuri modelebiT da qselze orientirebuli omis koncefciis ganx-
orcielebaSi teqnologiur mowinaaRmdegeebTan konkurencia. es koncefcia gulisxmobs 
dronebis, maRali sizustis iaraRis, daculi da maRali gamtarunarianobis sakomunikacio 
arxebisa da eleqtronuli omis sistemebis koordinirebul gamoyenebas.

axali teqnologiebis ganviTarebasTan erTad swrafad izrdeba samxedro Wkviani mowyo-
bilobebis SesaZleblobebic. IoT mowyobilobebi samxedro saqmeSi gamoiyeneba, rogorc mow-
inaaRmdegis aRmoCenisa da ganadgurebis rTuli amocanebisTvis, ise calkeuli jariskacis 
fizikuri mdgomareobis monitoringisTvis.

nivTebis internetis (IoT) samxedro gamoyeneba SeiZleba moicavdes jarebis logistikur mx-
ardaWeras, sabrZolo moqmedebebis adgilze arsebuli situaciis monitorings sxvadasxva donis 
samxedro mosamsaxureebisTvis (ufrosi sardlobis TanamSromlebi, qvedanayofis meTaurebi, 
calkeuli jariskacebi),  samedicino mxardaWeras (brZolis velze da normalur situaciebSi), 
virtualuri realobis treningebisa da ganaTlebis programebs samxedro mosamsaxureebisTvis.

qvemoT warmodgenilia ramdenime teqnologiuri mimarTuleba:  amerikuli IoT teqno-
logia, mravalfunqciuri sahaero platformebi da Android Tactical Assault Kit-is mobiluri 
aplikacia.
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suraTi 2. samxedro IoT-is gamoyeneba sahaero platformebsa da Tactical Assault Kit-is 
garemoSi.

aSS-is armia erT-erTi lideria IoT teqnologiebis samxedro gamoyenebaSi. warmatebuli 
testebi Catarda mravalfunqciur sahaero platformebze, romlebic sabrZolo „Wkviani“ 
mowyobilobebidan da sxva aRWurvilobidan did monacemTa nakadebs iReben da gadascemen.

Tactical Assault Kit (ATAK) Android mobiluri aplikacia realur droSi agrovebs monace-
mebs da maT rukaze asaxavs. sabrZolo zonaSi igi amartivebs komunikacias damiznebis jgufs, 
pilots, upiloto safreni aparatis operatorsa da sxva monawileebs Soris.

amerikuli Nett Warrior sistema smartfonebisa da planSetebis SesaZleblobebs sabrZolo 
pirobebSi iyenebs.Nett Warrior zrdis qvedanayofebis situaciur cnobierebas da saSualebas 
aZlevs meTaurebs vertikalurad da horizontalurad gacvalon informacia, rac operati-
uli garemos ukeT Sefasebas uwyobs xels.

suraTi 3. ATAK/Nett Warrior-is mobiluri interfeisi sabrZolo pirobebSi.



_ 96 _

cifruli samyaros evolucia da mdgradi ganviTarebis miznebi  2026  DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

suraTi 4. jariskacis aRWurvilobaSi integrirebuli cifruli mowyobilobebi da 
situaciuri cnobiereba.

GPS-is gamoyeneba SesaZlebels xdis jariskacebis mdebareobis rukaze moniSvnas, mo-
nacemebis Cafxutze damagrebul ekranze Cvenebas da sameTauro centridan ganaxlebuli 
rukebisa da sxva informaciis miRebas.

pentagonma IoT-is militarizacia gaaZliera qselze orientirebuli omisa da mravaldo-
meniani brZolis Teoriebis ganviTarebiT. es midgoma iTvaliswinebs samxedro operaciebis 
axal models, romelSic monawileebi erTian sainformacio qselSi arian dakavSirebuli.

suraTi 5. qselze orientirebuli da mravaldomeniani operaciebis cifruli garemo.
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suraTi 6. qselze orientirebuli sabrZolo moqmedebebis sainformacio arqiteqtura.

6. daskvna

xelovnuri inteleqtis gamoyeneba cvlis omisa da samxedro dapirispirebis tradiciul 
gagebas da qmnis hibriduli safrTxeebis axal formebs. saxelmwifoebma da saerTaSoriso 
organizaciebma unda SeimuSaon meqanizmebi, romlebic samxedro da politikur sferoebSi 
AI-is gamoyenebas daaregulirebs, eTikur standartebs gansazRvravs da ukontrolo gamoy-
enebis riskebs Seamcirebs.

zemoaRniSnulidan gamomdinare, samxedro AI-is regulirebisaTvis SeiZleba Camoyal-
ibdes Semdegi rekomendaciebi: 1. saWiroa samxedro miznebisTvis gamoyenebuli xelovnuri 
inteleqtis mkafio ganmarteba, avtonomiis xarisxis, potenciuri zianis masStabis, gamoy-
enebis miznebis, programuli usafrTxoebisa da erovnuli interesebisTvis SesaZlo riske-
bis gaTvaliswinebiT; 2.  mizanSewonilia ganisazRvros avtonomiuri AI-is gamoyenebis das-
aSvebi zRvari da samxedro sferoSi misi gaaqtiurebis pirobebi; 3. saWiroa universaluri 
wesebis SemuSaveba, romlebic avtonomiuri sistemebis samxedro gamoyenebisas warmoSobi-
li situaciebis erTgvarovan interpretacias uzrunvelyofs; 4. mniSvnelovania arsebuli 
standartebis Sevseba im pasuxismgeblobis sferoebiT, romlebic sistemis Semqmnels, momx-
marebelsa da administrators daekisreba monacemebis Seyvanis, damuSavebis, interpretaci-
isa da Sedegis generirebis procesSi.
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anotacia

statia eZRvneba xelovnuri inteleqtis generaciuli xelsawyoebis gavlenis kvlevas 
studentur naSromebze akademiuri eTikis dacvisa da teqstis xarisxis gaumjobesebis kon-
teqstSi. kvlevis mizania dadgindes, rogor aRiqvamen studentebi aRniSnul teqnologiebs, 
rogor iyeneben maT akademiuri weris sxvadasxva etapze da ramdenad acnobiereben eTikuri 
gamoyenebis principebs, maT Soris plagiatTan, avtorobasTan da teqstis generaciis gam-
WvirvalobasTan dakavSirebul sakiTxebs. 

kvleva ganxorcielda raodenobrivi meTodologiiT da moicavda kavkasiis universi-
tetis bakalavriatis, magistraturisa da doqtoranturis studentebs. monacemebi Segro-
vda standartizebuli onlain kiTxvaris meSveobiT da gaanalizda aRweriTi statistikis 
gamoyenebiT. Sedegebi aCvenebs, rom studentTa umravlesoba aqtiurad iyenebs xelovnuri 
inteleqtis xelsawyoebs, ZiriTadad ideebis generirebis, wyaroebis moZiebisa da teqstis 
struqturis gaumjobesebis mizniT. amave dros, miuxedavad imisa, rom studentebi Teori-
ulad acnobiereben, rom AI-is mier generirebuli teqstis sakuTrad warmodgena plagiatia, 
maTi mniSvnelovani nawili ar flobs sakmaris praqtikul codnas xelovnuri inteleqtis 
sworad damowmebisa da eTikuri gamoyenebis wesebis Sesaxeb. 

kvlevis Sedegebi nawilobriv adasturebs hipoTezas, rom eTikuri gamoyenebis pirobebSi 
generaciuli xelsawyoebi xels uwyobs teqstis struqturul sizustes, leqsikur mraval-
ferovnebasa da weris procesis gamartivebas. amasTan, gamoikveTa kritikuli azrovnebisa 
da akademiuri avtonomiis SenarCunebis aucilebloba. daskvnaSi xazgasmulia, rom xelovnu-
ri inteleqtis akrZalva efeqturi strategia ver iqneba; aucilebelia misi integrireba ak-
ademiuri weris kursebSi AI wignierebis ganviTarebis, mkafio eTikuri regulaciebis Camoy-
alibebisa da kritikul-analitikuri davalebebis danergvis gziT.

sakvanZo sityvebi: xelovnuri inteleqti; akademiuri wera; studenturi naSromebi; akademi-
uri keTilsindisiereba; AI wigniereba.
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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 
AI-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 AI 
tools, primarily for idea generation, source searching, and improvement of text structure. At the same time, 
although students theoretically recognize that presenting AI-generated text as their own constitutes plagia-
rism, a significant number lack practical knowledge of how to cite AI 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, AI should be integrated into academic 
writing courses through the development of AI literacy, clear ethical guidelines, and critical-analytical assign-
ments.

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

1. Sesavali

xelovnuri inteleqtis epoqaSi gansakuTrebiT aqtualuri gaxda akademiuri werisa da 
teqstis gaumjobesebis SesaZlebloba. am instrumentebis daxmarebiT Zalian swrafad Segvi-
Zlia ideebis generireba, sakvlevi sakiTxis SerCeva, saTauris formireba, wyaroebis moZieba 
da samuSao hipoTezis Camoyalibeba. Tumca, am efeqtur da swraf saSualebebs Tan axlavs ar-
sebiTi gamowvevebic, rac, pirvel rigSi, akademiuri keTilsindisierebis darRvevis maRali 
riskia. aRniSnulma xelsawyoebma radikalurad Secvala akademiuri weris procesi da misi 
aRqma. ChatGPT-is, Claude AI-is, Gemini-is, Grammarly-is da msgavsi platformebis masobrivi 
gavrceleba axal gamowvevebsa da SesaZleblobebs qmnis. aRniSnuli teqnologiebi, erTi mx-
riv, mZlavri saswavlo resursebia, meore mxriv, warmoadgens potenciur safrTxes akademi-
uri keTilsindisierebisaTvis.

sakiTxis aqtualuroba ganpirobebulia ramdenime mniSvnelovani faqtoriT. upirveles 
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yovlisa, studentebi sul ufro metad mimarTaven xelovnuri inteleqtis xelsawyoebs ak-
ademiuri davalebebis Sesrulebis procesSi, Tumca maTi gamoyenebis eTikuri da meTod-
ologiuri aspeqtebi saTanadod ar aqvT gaazrebuli. kvlevis mniSvneloba gaizrdeba imis 
gaTvaliswinebiT, rom aRniSnuli teqnologiebi ukve aqtiuradaa integrirebuli samuSao 
garemoSi da momaval profesionalebs moeTxovebaT am xelsawyoebis daxmarebiT eTikuri da 
efeqturi muSaobis unari. Sesabamisad, akademiurma dawesebulebebma aucileblad unda Sei-
muSaon mkafio strategia xelovnuri inteleqtis xelsawyoebis saswavlo procesSi eTikuri 
gamoyenebisa da integraciis mizniT. am konteqstSi gansakuTrebulad aqtualuria studen-
tebis damokidebulebisa da gamocdilebis Seswavla. kvlevis Sedegebis safuZvelze SemuSa-
vda rekomendaciebi kavkasiis universitetSi akademiuri weris swavlebis gaumjobesebasTan 
dakavSirebiT, raTa xeli SevuwyoT teqnologiebis eTikur gamoyenebasa da keTilsindisieri 
akademiuri kulturis formirebas.

kvlevis mizania xelovnuri inteleqtis generaciuli xelsawyoebis gavlenis Seswavla 
studentur naSromebze, eTikuri gamoyenebisa da akademiuri teqstis gaumjobesebis konte-
qstSi. aRniSnuli miznis misaRwevad mniSvnelovania studentTa damokidebulebis Sefaseba: 
1. Tu rogor aRiqvamen isini xelovnuri inteleqtis generaciul xelsawyoebs: rogorc sas-
wavlo procesis mxardamWer resurss, Tu – rogorc eTikur risks. 2. gamoyenebis praqtikis 
gansazRvra: ra etapebze iyeneben isini generaciul xelsawyoebs akademiuri weris procesSi 
(ideis dagegmva, struqturireba, enis redaqtireba, teqstis generireba da a.S.). 3. maTi eTi-
kuri cnobierebis donis Sefaseba: ra ician studentebma da ra damokidebuleba aqvT eTiku-
ri principebis mimarT, maT Soris plagiatTan, avtorobasa da teqstis generaciis gamWvir-
valobasTan dakavSirebiT. 4. teqstis xarisxze am xelsawyoebis gavlenis analizi: miiCneven 
Tu ara studentebi, rom generaciuli xelsawyoebi aumjobesebs maTi teqstebis: struqtu-
ras, leqsikur mravalferovnebasa da akademiur stils. 5. plagiatis riskebis identifi-
cireba: arseboben Tu ara studentebi, romlebic srulad an nawilobriv endobian generire-
bul teqstebs da iyeneb Tu ara maT, rogorc sakuTar naSromebs, rac, SesaZloa, plagiatis 
praqtikad Sefasdes. 6. aseve, mniSvnelovania, gamoikveTos saswavlo procesSi mxardaWeris 
saWiroebebi: ganisazRvros, Tu rogor SeiZleba gaumjobesdes akademiuri weris swavlebis 
meTodologia, raTa studentebSi waaxalisos xelovnuri inteleqtis eTikuri da produq-
tiuli gamoyeneba, rac sabolood dadebiTad aisaxeba ganaTlebis xarisxze.

vvaraudobT, rom studenturi naSromebis momzadebis procesSi xelovnuri inteleqtis 
generaciuli xelsawyoebis gamoyeneba, akademiuri eTikis principebis dacviT, xels uwyobs 
teqstis xarisxis gaumjobesebas – kerZod, struqturuli sizustis, leqsikuri mraval-
ferovnebisa da saerTo weris unarebis ganviTarebis TvalsazrisiT.

2.	 literaturis mimoxilva

didi xania, rac akademiuri wera gamowvevaa studentebisaTvis. is mravali welia msof-
lios did nawilSi saswavlo kurikulumis nawilia. aRniSnuli saswavlo kursis swavleba 
amerikul sauniversiteto tradiciidan iRebs saTaves jer kidev me-19 saukunidan, rode-
sac umaRlesi ganaTleba masobrivi gaxda da zepiri gamocdebi da ritorika werilobiTma 
gamocdebma Caanacvla. 1970 wlebidan ki iwyeba WAC (Writing Across the Curriculum) moZraoba, 
romlis Tanaxmadac weras aqvs mniSvnelovani funqcia yvela disciplinaSi (Bazerman and 
Little 2005). evropul tradiciaSi akademiuri weris kursebs ar hqonda instituciuri saxe, 
wera ganixileboda mxolod azrovnebis gagrZelebad. akademiuri weris kursebis sistemuri 
swavleba da akademiuri weris centrebi 1980-2000-iani wlebidan iRebs saTaves amerikuli 
WAC modelis gavleniT (Kruse 2013). qarTul akademiur sivrceSi akademiuri weris kursi 
boloniis procesis Tanmxlebi movlenaa. sistemuri da sayovelTao xasiaTi man daaxloe-
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biT 2017 wlidan miiRo, rodesac gansakuTrebuli aqcenti gakeTda plagiatis prevenciis 
sakiTxebze da qarTul akademiur sivrceSi evrokomisiis mier dafinansebuli saerTaSoriso 
proeqti ganxorcielda (`akademiuri keTilsindisiereba xarisxiani swavlisa da swavlebi-
sTvis qarTul umaRles saganmanaTleblo dawesebulebebSi (INTEGRITY)~ – 2017-2020 ww). 
am process aseve xeli Seuwyo umaRlesi dawesebulebebis avtorizaciisa da akreditaciis 
standartebSi plagiatis prevenciis sakiTxebis gamokveTam. saerTaSoriso proeqtma gana-
piroba akademiuri weris kursebis silabusebis ganviTareba da Secvla. Tumca, xelovnuri 
inteleqtis swrafma gavrcelebam sruliad axali gamowvevis winaSe daayena mTeli msoflios 
akademiuri sivrce da ganaTlebis seqtori. Tu sxva sferoebSi xelovnurma inteleqtma gaa-
martiva weris procesi, akademiur sivrceSi is mniSvnelovani gamowveva gaxda, gansakuTre-
biT – akademiuri keTilsindisierebisa da originalobis TvalsazrisiT.

rogorc samecniero literaturaSia aRniSnuli, akademiuri weris mravalwliani tradi-
cia saxes icvlis da is gardaqmneba adamianisa da xelovnuri inteleqtis erToblivi Sromis 
procesad. araerTi kvleva aCvenebs, xelovnuri inteleqtis xelsawyoebi aumjobesebs te-
qstebs sxvadasxva TvalsazrisiT: ideebis generirebis, struqturisa da gramatikis (es 
ukanaskneli – inglisuri enis SemTxvevaSi). adgilobriv enebze es xelsawyoebi am mimar-
TulebiT saTanadod ver muSaobs, Tumca aramSobliurad mosaubreTaTvis inglisuris gaum-
jobesebis sakmaod efeqturi saSualebaa. amis magaliTia indoneziis sam universitetSi 
Catarebuli kvleva, romelmac gamoavlina xelovnuri inteleqtis xelsawyoebis dadebiTi 
gavlena inglisuris, rogorc ucxo enis Seswavlis procesSi da aseve inglisurad dawerili 
teqstebis gaumjobesebisas. maswavleblebma Tvisebriv interviuebSi aRniSnes, rom xelovnu-
ri inteleqtis xelsawyoebis gamoyenebisas, rogorebicaa Quillbot, WordTune, Jenni, ChatGPT, 
Paperpal, Copy.ai, gaumjobesda studentTa namuSevrebis Sinaarsi da struqtura (Marzuki et 
al. 2023, 1). inglisuri enis, rogorc ucxo enis swavlebisa da swavlis procesSi gansakuTreb-
ulad izrdeba am xelsawyoebis roli. aRniSnuli instrumentebi maswavleblebsa da studen-
tebs uzogavs dros da SesaZlebels xdis gaamartivos sxvadasxva saxis davalebis Sesruleba. 
SeuZlia: gramatikasTan dakavSirebuli sakiTxebis Semowmeba, eses struqturis SemuSaveba, 
mravalferovani resursebis mowodeba enis ukeT Sesaswavlad, myisieri ukukavSiri da dax-
mareba, rac aumjobesebs studentTa weriT unarebs (Marzuki et al. 2023, 2). aseve, aadvilebs 
wyaroebis reziumirebas, Targmnas, prezentaciis momzadebas, teqstis adaptirebasa da sxva 
(Krajka and Olszak 2024, 126). xelovnuri instrumentebis gamoyeneba amravalferovnebs stu-
dentTa saswavlo garemos da xels uwyobs maTi akademiuri Sedegebis gaumjobesebas. Tumca, 
rogorc maswavleblebi aRniSnaven, maRali riskia xelovnuri inteleqtis instrumentebze 
zedmeti damokidebulebisa da kritikuli azrovnebis Semcirebisa (Marzuki et al. 2023, 15).

rogorc araerT samecniero statiaSia aRniSnuli, xelovnuri inteleqti akademiuri 
werisa da kvlevis procesis ganuyofeli nawili gaxda da mas ukve aqtiurad mimarTaven.

xelovnuri inteleqtis masobrivma xasiaTma kidev ufro gaamZafra winaaRmdegoba pro-
duqtiulobis survils, originalurobasa da kritikul azrovnebas Soris. dadebiTad aris 
aRiarebuli misi roli samecniero kvlevebSi; kerZod, ChatGPT-is msgavs instrumentebs Seu-
Zlia Seqmnas literaturis mimoxilvisa da kvlevis meTodebis Tavebi, samecniero statiis 
weris procesSi gaswios asistentoba. idealur SemTxvevaSi, es mecniers saSualebas miscemda 
koncentrirebuli yofiliyo inovaciuri ideis mofiqrebasa da rTuli problemis gadaWris 
gzebze. Tumca, realoba gansxvavebulia (Miao et al. 2023, 91). xSirad mecnierebs sityvasityviT 
gadmoaqvT xelovnuri inteleqtis generirebuli teqsti da sakuTar nawerad warmoaCenen, 
rasac xSirad recenzirebisas ver avlenen. xelovnuri inteleqtiT generirebuli teqstebi 
aRmoCenilia recenzirebad JurnalebSi, sagranto ganacxadebebSi, samagistro naSromebSi, 
studentTa davalebebSi (Miao et al. 2023, 91). kvlevebis Sedegad dadasturda, rom ChatGPT-4 
statiis Sesavals adamianis msgavsad wers, magram wyaroebis damowmebisas aqvs Secdomebi, 
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maT Soris xSiria gamogonili wyaroebis damowmebis tendencia. gansakuTrebiT gadamwyveti 
mniSvneloba aqvs am sakiTxs medicinis sferoSi, sadac wyaroebis sizuste umniSvnelovanesia 
(Miao et al. 2023, 91). xelovnuri inteleqtis generirebuli teqstebis gamoyenebis zrdam ga-
napiroba Jurnalebisa da gamomcemlobebis mxridan gamartivebuli moTxovnebi: SesaZlebe-
lia xelovnuri inteleqtis gamoyeneba, Tumca aucilebelia amis Sesaxeb teqstSi aRniSvna. 
miuxedavad ChatGPT-is STambeWdavi SesaZleblobebisa, aucilebelia misi mxolod damxmare 
instrumentad gamoyeneba, informaciisa da wyaroebis gadamowmeba-dazusteba. avtorebi aseve 
miiCneven, rom aucilebelia am instrumentebis SesaZleblobebisa da SezRudvebis da samomav-
lo ganviTarebis perspeqtivis Seswavla (Miao et al. 2023, 91).

weris procesis gaumjobesebis TvalsazrisiT xelovnuri inteleqtis instrumentebis 
dadebiTi roli araerT kvlevaSia aRniSnuli: ideebis generirebis, wyaroebis moZiebis mimar-
TulebiT, Tumca xazs usvamen originalobis, kritikuli azrovnebisa da eTikuri gamowvevebis 
riskebsa da xelovnuri inteleqtis eTikuri gamoyenebis swavlebis aucileblobas (Rodriguez 
2025). am etapze mkvlevrebisaTvis gamosavali xelovnuri inteleqtis dabalansebul gamoy-
enebaSia. misi daxmarebiT wera ar unda gaxdes kritikuli azrovnebis, SemoqmedebiTobisa da 
kvlevis eTikaze uaris Tqmis safuZveli (Malik et al. 2023). xelovnuri inteleqtis dadebiT 
rols aRniSnaven sxva avtorebic, gansakuTrebiT teqstebis struqturuli gamarTulobis 
TvalsazrisiT, Tumca kritikuli azrovnebisa da SemoqmedebiTobis kuTxiT xazs usvamen ar-
sebul gamowvevebs. ramdenadac es xelsawyoebi damatebiTi saSualebaa teqstis gaumjobesebi-
sTvis, is ver gaxdeba imis safuZveli, rom studentebs aRar ganvuviTaroT akademiuri unarebi 
(Vasylyshyna 2025). generaciuli xelsawyoebis gamoyenebisas mniSvnelovania eTikurobis dac-
va, avtoris inteleqtualuri avtonomiis dacva da adamianis kritikuli CarTuloba (Michalak 
and Ellixson 2025, 376). xelovnuri inteleqtis mzardi gamoyenebis pirobebSi eqspertebi ga-
mosavlad miiCneven Semdegs: universitetebma unda ganixilon am xelsawyoebis potenciali da 
riskebi, miiRon zomebi maTi eTikuri gamoyenebis uzrunvelsayofad, raSic igulisxmeba poli-
tikisa da procedurebis SemuSaveba, studentebisa da akademiuri personalisTvis treningisa 
da mxardaWeri servisebis SeTavazeba akademiuri keTilsindisierebis darRvevis gamovlenisa 
da prevenciis mravalferovani meTodebis gamoyenebis Sesaxeb (Cotton et al. 2023).

samecniero literaturaSi gamokveTilia xelovnuri inteleqtis xelsawyoebis dadebi-
Ti roli studentTa nawerebis ganviTarebis procesSi: ideebis generirebis, struqturis, 
wyaroebis moZiebis, inglisur enaze teqstis Sesworebis TvalsazrisiT. aseve aRniSnulia 
am xelsawyoebis eTikuri gamoyenebis aucilebloba, akademiuri keTilsindisierebis dar-
Rvevis riski da monitoringis sirTule. Tumca naklebad aris Seswavlili am xelsawyoebis 
roli arainglisurenovani teqstebis Seqmnis procesSi.

3.	 meTodologia

winamdebare kvleva warmoadgens aRweriT-raodenobriv kvlevas, romlis mizania kavkasiis 
universitetis kavkasiis universitetis studentTa mier xelovnuri inteleqtis generaciuli 
xelsawyoebis gamoyenebis praqtikis, eTikuri cnobierebisa da damokidebulebebis Seswavla. 
kvlevis dizaini efuZneba raodenobriv meTodologias. is gulisxmobs standartizebuli 
kiTxvaris gamoyenebiT monacemTa Segrovebasa da miRebuli Sedegebis aRweriTi statistikis 
saSualebiT analizs. aRniSnuli midgoma uzrunvelyofs monacemTa struqturirebul Tav-
moyras da kvlevis saganTan dakavSirebuli ZiriTadi tendenciebis gamovlenas.

monawileTa SerCevas safuZvlad daedo miznobrivi SerCevis principi, raTa warmodge-
nili yofiliyo universitetis yvela ZiriTadi akademiuri safexuri – bakalavriati, mag-
istratura da doqtorantura. SerCevisas gaTvaliswinebulia studentTa swavlebis etapi 
da kvlevis TemasTan maTi kavSiri. monacemTa Segroveba ganxorcielda onlain anketis meS-
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veobiT, romelic Seiqmna da gavrcelda Google Forms platformis gamoyenebiT. aRniSnuli 
instrumenti uzrunvelyofs kiTxvaris standartizacias, respondentTa anonimurobasa da 
monacemTa eleqtronulad Segrovebas, rac zrdis kvlevis organizebulobasa da sandoo-
bas. monacemTa analizi ganxorcielda Google Forms-is saSualebiT miRebuli monacemebis 
damuSavebiT Microsoft Excel-is programaSi. analizis procesSi gamoyenebulia aRweriTi 
statistikis meTodebi, maT Soris sixSireebi, procentuli ganawileba da saSualo maCven-
eblebi. aRniSnuli midgoma SesaZleblobas iZleva gamoikveTos kvlevis farglebSi dafiq-
sirebuli ZiriTadi tendenciebi da studentTa damokidebulebebis saerTo suraTi.

kvlevas gaaCnia ramdenime mniSvnelovani SezRudva, romelic gavlenas axdens Sedegebis 
ganzogadebis SesaZleblobaze. kvleva ganxorcielda mxolod erTi umaRlesi saganmanaT-
leblo dawesebulebis – kavkasiis universitetis studentTa monawileobiT, rac zRudavs 
miRebuli Sedegebis gavrcelebas sxva universitetebze an farTo akademiur garemoze. gar-
da amisa, kvleva efuZneba mxolod raodenobriv midgomas. miuxedavad imisa, rom aRniSnuli 
meTodi iZleva zogadi tendenciebis identificirebis SesaZleblobas, Tvisebrivi kvlevis 
CarTva SesaZlebels gaxdida monawileTa gamocdilebisa da damokidebulebebis ufro siR-
rmiseul analizs. aRniSnuli garemoebebis gaTvaliswineba mniSvnelovania Sedegebis Sefase-
bisa da momavali kvlevebis dagegmvis procesSi.

kvleva ganxorcielda eTikuri standartebis sruli dacviT. yvela monawiles gaegzavna 
detaluri informacia kvlevis miznebis Sesaxeb. uzrunvelyofili iyo konfidencialuroba 
da anonimuroba. monacemebi Seinaxeba da gamoiyeneba mxolod kvlevisa da Sida analizisaTvis.

4.	 kvlevis Sedegebis analizi

mocemuli kvleva efuZneba studentTa mier generaciuli xelovnuri inteleqtis gamoy-
enebis praqtikas, molodinsa da eTikuri cnobierebis gansazRvras. warmodgenil analizSi 
ganxilulia kvlevis Sedegebi, romelic ZiriTadad orientirebulia kavkasiis universite-
tis sabakalavro safexuris studentebze, Tumca monawileoba miiRes samagistro da sado-
qtoro safexuris studentebmac (magistrantebi – 10,8%, doqtorantebi – 1,7%, bakalavrebi 
– 87,5%). kvlevis mixedviT, gamokiTxulTa umravlesoba 18-21 wlisaa (monawileoba miiRes 
37 wlis asakis CaTvliT). umravlesoba warmoadgens mdedrobiT sqess: 72,5% – qali, 27,5% 
– kaci. yvelaze meti studenti meore semestrSia (44,2%) (I semestri – 16,7%, III semestri – 
12,5%, IV semestri an meti – 26,7%). asakisa da semestris miTiTeba kvlevisTvis ramdenime 
mizeziT iyo mniSvnelovani. pirvel rigSi, gvsurda Segveswavla studentTa sxvadasxva kate-
goria – maT Soris isini, visac akademiuri wera ukve hqonda gavlili da isini, visac es sagani 
jer kidev ar uswavliaT. am gziT SegveZlo gagverkvia, ramdenad icavdnen studentebi uni-
versitetis politikas xelovnuri inteleqtisa da akademiuri keTilsindisierebis Sesaxeb 
da iyenebdnen Tu ara miRebul codnas praqtikaSi. garda amisa, gvainteresebda, ramdenad 
mianiWebdnen upiratesobas xelovnur inteleqts akademiuri weris unarebis ganviTarebas-
Tan SedarebiT. aseve, gvindoda gagverkvia, rogor gansxvavdeboda generaciuli xelovnuri 
inteleqtis gamoyenebis xedva sxvadasxva safexuris studentebSi, raTa kvlevis Sedegebi 
sagnis swavlebis procesSi gagveTvaliswinebina.

4.1. xelovnuri inteleqtis gamoyenebis praqtika akademiur naSromebTan 
mimarTebiT

gaanalizebuli masalis mixedviT, gamokiTxul studentTa umravlesoba bakalavriatis 
safexurisaa (87,5%), mcire nawils Seadgenen – magistrantebi (10,8%) da doqtorantebi (1,7%). 
sagulisxmoa, rom bakalavriatis studentebs akademiuri weris gamocdileba, kvlevis Tanax-
mad, sakmaod mcire aqvT: mxolod 52,5%-s aqvs 1-2 naSromi, xolo 15%-s saerTod ar aRmoaCnda 
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weris gamocdileba. gamokiTxulTa mxolod 32% miuTiTebs met naSromze, rac umTavresad 
maRali kursis an samagistro/sadoqtoro safexuris studentebze modis. kritikuli kuTxiT, 
es monacemi aCens kiTxvas, ramdenad SeuZlia kvlevas asaxos xelovnuri inteleqtis gavlena 
weris unarebis realur ganviTarebaze, maT Soris, visac jer kidev mwiri gamocdileba aqvs. 
xSir SemTxvevaSi, Semcirebuli praqtika SesaZlebelia zemoqmedebdes rogorc am instrumen-
tebze damokidebulebis doneze, ise am instrumentebis efeqtianad gamoyenebis unarze.

4.2. generaciuli AI-is gamoyenebis praqtika da sixSire akademiuri naSromis 
momzadebisas

kvlevis monacemebis analizisas gamoikveTa, rom akademiuri naSromebis momzadebisas stu-
dentTa 79,2% iyenebs AI-s, rac naTlad asaxavs aRniSnuli teqnologiebis farTo gavrcele-
bas. 20,8% aRniSnavs, rom am instrumentebiT ar sargeblobs. gamoyenebis sixSiris mixedviT: 
studentTa 38,3% iyenebs zogjer, 25% – iSviaTad, 24,2% – xSirad, 12,5% – yvela naSromis 
momzadebis procesSi. gamoyenebuli platformebis mixedviT Warbobs ChatGPT – 81,7%, da-
narCeni platformebi (Grammarly, Quillbot da sxv.) naklebadaa gamoyenebuli. yvelaze xSirad 
studentebi aRniSnul platformebs iyeneben wyaroebis moZiebis mizniT – 30%, 27,5% ideebis 
generirebisaTvis, Targmnisa (13,3%) da teqstis redaqtirebis procesSi (13,3%). studentTa 
mxolod mcire nawilma moniSna kvlevis kiTxvarSi CamoTvlili yvela pasuxi.

aRsaniSnavia, rom umravlesoba generirebul teqsts TviTonve aredaqtirebs (76,7%). mi-
uxedavad amisa, yovelTvis ar aris garantirebuli, rom redaqtireba maRal xarisxs uzrun-
velyofs, miT umetes, roca akademiuri weris gamocdileba dabalia. es SesaZloa, mianiSneb-
des studentTa mcdelobaze, daicvan eTikis moTxovnebi.

4.3. leqtorTa damokidebulebis kvleva

AI-is mimarT leqtorTa damokidebulebis Sesaxeb studentebis informirebuloba daba-
lia an – gaurkveveli: 38,3%-isaTvis ucnobia misi pozicia, 25% aRniSnavs, rom leqtore-
bi ewinaaRmdegebian, xolo 31,7% adasturebs mxardamWer damokidebulebas. kvleva asaxavs, 
rom universitetis farglebSi araerTgvarovani damokidebulebaa AI-is eTikuri danergvis 
sakiTxSi. Tumca, aqve unda aRiniSnos, rom kvleva ganxorcielda 2025 wlis gazafxulze, 
rodesac jer kidev ar iyo xelovnuri inteleqtis wignierebis sakiTxi akademiuri weris 
kursSi integrirebuli.

4.4. eTikuri cnobiereba da plagiatis riski

studentTa umravlesoba miiCnevs, rom AI-is mier generirebuli teqstis, rogorc saku-
Taris gadmotana araeTikuria (74,2%), Tumca gamokiTxulTa Soris 3,3% aRiarebs, rom arae-
Tikurobis gancda ar aqvs. kvlevis am etapze aRsaniSnavia, rom studentTa umravlesobam arc 
icis rogor daimowmos an gamoiyenos AI teqstSi ise, rom ar daarRvios eTikisa da plagiatis 
normebi. amas adasturebs kvlevis is nawili, sadac studentTa sakmaod didi nawili aRiarebs, 
rom ar icis rogor daimowmos AI wyaro. 16,2%-ma saerTod ar icis, 28,7%-ma TiTqmis ar icis, 
24,2%-ma icis, magram bolomde darwmunebuli ar aris, xolo mxolod 23,3% iZleva srulad 
Tavdajerebul pasuxs. 79,2% aRniSnavs, kvlevis procesSi AI-is gamoyenebis SemTxvevaSi, mainc 
cdilobs didi wili sakuTari Sromis Sedegi iyos, vidre AI-is generirebuli teqstis, Tumca 
zemoT warmodgenili kvlevis safuZvelze SeiZleba iTqvas, rom es pasuxi aradamajerebelia 
procentulad. aRniSnulis gaTvaliswinebiT, 2025 wlis Semodgomis semestridan akademiuri 
weris kursSi daemata xelovnuri inteleqtis wignierebis sakiTxebi.

64,2% Tvlis, rom AI kargi saSualebaa weriTi unarebis ganviTarebis gzaze da ara piriqiT, 
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adamianis Camnacvlebeli. aqve aRsaniSnavia 8,3% – 3,3% miiCnevs, rom SesaZlebelia is iyos 
sruliad Camnacvlebeli. danarCenebi (11,7%-12,5%) Tvlian, rom SeiZleba weriTi unarebis Cam-
oyalibebisTvis misi gamoyeneba. warmodgenili monacemebidan kargad Cans, rom studentebis 
umravlesobas jer kidev ar aqvs gaazrebuli eTikuri normebis gaTvaliswinebis aucileblo-
bis Sesaxeb, rac zrdis plagiatis risks. aqve unda aRvniSnoT isic, rom miuxedavad pozitiu-
ri damokidebulebisa, studentTa nawili (8,3%-dan 3,3%-mde) mainc fiqrobs, rom xelovnur-
ma inteleqtma SesaZloa, mTlianad Caanacvlos adamiani weriTi unarebis nawilSi. es asaxavs 
rogorc teqnologiuri ndobis gadaWarbebas, ise akademiuri individualurobis daTmobis 
riskebs. aseTi damokidebuleba Tanamedrove akademiur garemoSi seriozul gamowvevad rCeba.

Ria SekiTxvebis analizi cxadyofs, rom studentebi AI-s ZiriTadad damxmare rolSi 
ganixilaven, magram aqtiurad ganasxvaveben teqstis pirdapir generirebas, inspiracias, 
struqturis an TargmnisaTvis gamoyenebas. es metyvelebs garkveul TviTregulaciaze, Tum-
ca mravladaa sarisko midgomac – `viyeneb, imitom rom ufro martivia~ es xazs usvams poten-
ciuri eTikuri codnis deficitsac. kvleviT dasturdeba, rom studentebs fsiqologiur 
komforts matebs AI, rogorc teqnikuri damxmare, Tumca xelovnuri inteleqtis wigniere-
bis nakleboba zedapirze tovebs araeTikuri gamoyenebis SiSs da iwvevs dabneulobas akade-
miuri pasuxismgeblobis TvalsazrisiT.

Ria kiTxvebze dakvirveba cxadyofs, rom studentebis did nawils esmis am xelsawyoebis 
eTikurad gamoyenebis sazRvrebi: ideebis generireba, struqturis awyoba, gramatikuli da 
stilistikuri redaqtireba, Targmna, wyaroebis moZieba, rCevebis miReba. araeTikurad ki mi-
aCniaT: teqstis sruli generacia AI-is mier da misi sakuTrad miTviseba, unikaluri wvlilis 
gareSe naSromis miTviseba, pirdapiri plagiati. xelovnuri inteleqtis araeTikuri gamoy-
enebis gamowvevasTan dakavSirebiT, isini miiCneven rom metad unda Sefasdes individualuri 
(magaliTad, zepiri, auditoriaSi Sesrulebuli, analitikuri an pirad gamocdilebaze da-
fuZnebuli) davalebebi. studentTa nawili Tvlis, rom klasSi Sesrulebuli an interaqci-
ul-sadiskusio samuSao ukeT amoicnobs maT realur unarebs. aseve, aRniSnaven, rom Zalian 
mniSvnelovania uSualod teqnologiebTan kavSirSi iswavlebodes sagani. maTi azriT, AI-is 
akrZalvis nacvlad umjobesi iqneba, waxalisdes misi eTikurad gamoyeneba, mkafiod gani-
sazRvros wesebi da saTanadod miewodoT maT Sesabamisi normebi. davalebebis am gamowveve-
bis sapasuxod, davalebebis formatis cvlilebisa da adgilze codnis Semowmebis mizniT, 
akademiuri weris kursSi davalebebis nawili sruldeba auditoriebSi, xolo Sualeduri 
da finaluri gamocdebi sagamocdo centrSi, nacvlad wina wlebis praqtikisa, rodesac naS-
romebi itvirTeboda Moodle-is platformaSi da mowmdeboda Turnitin-is programaSi. studen-
tebi aseve aRniSnaven, rom mniSvnelovania plagiatis amomcnob programaSi maTTvisac iyos 
xelmisawvdomi generirebuli teqstis gadamowmeba (e.w. xelovnuri inteleqtis deteqcia).

SeiZleba iTqvas, rom studentebs sWirdebaT meti informacia da ganaTleba AI-is eTiku-
ri gamoyenebis Sesaxeb. akrZalvis nacvlad, efeqturi iqneba mkafio wesebis Camoyalibeba da 
misi xelmisawvdomoba leqtorTa/mentorTa mxridan. mniSvnelovania, rom akademiuri weris 
swavlebis procesSi gaTvaliswinebuli iyos teqnologiebis roli da gamowvevebi, raTa stu-
dentebma SeZlon AI-is gamoyeneba pasuxismgeblobiTa da eTikuri standartebis dacviT.

5.	 kvlevis Sedegebis interpretacia

mocemuli kvlevis Sedegebi cxadyofs, rom xelovnuri inteleqtis generaciuli xel-
sawyoebi integrirebulia studentTa yoveldRiurobaSi. maTi 79,2% iyenebs AI-s akademi-
uri naSromebis momzadebis procesSi, rac miuTiTebs aRniSnuli sakiTxis normalizebaze. 
monacemebi TanxvedraSia saerTaSoriso tendenciebTan, sadac generaciuli AI akademiuri 
weris procesis Tanmdev instrumentad yalibdeba (Cotton et al. 2023; Malik et al. 2023). gam-
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oyenebis funqciuri analizi aCvenebs, rom studentebi AI-s ZiriTadad mimarTaven ideebis 
generirebisa da wyaroebis moZiebis mizniT, naklebad – teqstis sruli generaciisaTvis. es 
Sedegi exmianeba Marzuki et al. (2023) da Krajka and Olszak (2024) kvlevebs, sadac xazgasmulia 
xelovnuri inteleqtis dadebiTi roli struqturis, Sinaarsis organizebisa da enobrivi 
gaumjobesebis procesSi, gansakuTrebiT ucxo enaze weris procesSi. Tumca, unda aRiniS-
nos, rom qarTulenovani teqstebis SemTxvevaSi generaciuli xelsawyoebis efeqtianoba jer 
kidev saWiroebs damatebiT kvlevas.

kvlevam hipoTeza nawilobriv daadastura. studentebi miiCneven, rom eTikuri gamoy-
enebis pirobebSi xelovnuri inteleqti xels uwyobs teqstis struqturul gamarTulobas, 
leqsikur mravalferovnebasa da weris procesis gamartivebas. Tumca es aRqma efuZneba sub-
ieqtur Sefasebas da ara teqstebis obieqtur xarisxobriv analizs, rac momavalSi damatebiT 
kvlevas saWiroebs. eTikuri cnobierebis kuTxiT gamovlinda mniSvnelovani disonansi. erTi 
mxriv, 74,2% miiCnevs, rom AI-is mier generirebuli teqstis sakuTrad miTviseba araeTi-
kuria, rac miuTiTebs normatiuli CarCos gaazrebaze. meore mxriv, studentTa didi naw-
ili ar flobs codnas, Tu rogor unda daimowmos AI an rogor gamoiyenos igi akademiuri 
keTilsindisierebis darRvevis gareSe. es Sedegi srulad Seesabameba Miao et al. (2023) da 
Michalak and Ellixson (2025) pozicias, rom AI-is swrafma gavrcelebam mniSvnelovnad gauswro 
eTikuri regulaciebis praqtikul danergvasa da ganaTlebas.

gansakuTrebiT sayuradReboa is faqti, rom studentTa mcire nawili AI-s ganixilavs, 
rogorc weriTi unarebis potenciur Camnacvlebels. aRniSnuli midgoma exmianeba Marzuki 
et al. (2023) mier gamokveTil risks – kritikuli azrovnebis Semcirebisa da zedmeti damok-
idebulebis safrTxed aRqmis Sesaxeb. miuxedavad amisa, Ria pasuxebis analizi aCvenebs TviT-
regulaciis niSnebs: studentebi eTikurad miiCneven ideebis generirebasa da redaqtirebas, 
xolo srul teqstis generacias – araeTikurad. es miuTiTebs, rom eTikuri cnobiereba jer 
kidev formirebis procesSia da saWiroebs instituciur gaZlierebas.

kvlevis Sedegebi fsiqologiuri aspeqtiTac sainteresoa. gamoikveTa, rom AI amcirebs 
SfoTvas da zrdis naSromis Sesrulebis komforts. es faqtori mniSvnelovania, radgan Ses-
aZloa dadebiTad aisaxos studentTa aqtivobaze, Tumca paralelurad SeiZleba gazardos 
`martivi gzis~ arCevis cdunebac. swored aq ikveTeba balansis aucilebloba teqnologiur 
mxardaWerasa da akademiur avtonomias Soris (Vasylyshyna, 2025; Rodriguez, 2025).

amrigad, kvlevis Sedegebi adasturebs saerTaSoriso samecniero literaturaSi 
gamokveTil ormxriv tendencias: erTi mxriv, xelovnuri inteleqti warmoadgens rogorc te-
qstis gaumjobesebis Zlier resurss, meore mxriv – eTikuri da saganmanaTleblo gamowvevebis 
wyaros. gansakuTrebiT mniSvnelovania is garemoeba, rom qarTul akademiur sivrceSi msgavsi 
empiriuli monacemebi jer kidev mwiria, rac kvlevas damatebiT mniSvnelobas aniWebs.

6.	 daskvna da rekomendaciebi

kvlevis Sedegebi adasturebs, rom xelovnuri inteleqtis xelsawyoebi ukve masobrivad 
aris integrirebuli studentur akademiur praqtikaSi. studentTa umravlesoba am in-
strumentebs damxmare saSualebad moiazrebs, gansakuTrebiT ideebis generirebis, teqs-
tis struqturisa da wyaroebis moZiebis TvalsazrisiT. kvlevam aCvena, rom studentebs 
Teoriulad gaazrebuli aqvT xelovnuri inteleqtis xelsawyoebis eTikuri gamoyenebis 
aucilebloba, Tumca weriT praqtikaSi kvlav xSiria Segnebuli Tu gaucnobierebeli gadac-
domebi, rac xazs usvams sauniversiteto erTiani politikis aucileblobasa da xelovnuri 
inteleqtis wignierebis swavlebis mniSvnelobas.

gansakuTrebiT mniSvnelovania qarTulenovani teqstebis konteqsti. saerTaSoriso kv-
levebis didi nawili orientirebulia inglisurenovan garemoze, maSin, roca qarTul aka-
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demiur sivrceSi xelovnuri inteleqtis xelsawyoebis efeqtianobis, enobrivi sizustisa 
da stilistikuri adekvaturobis Sesaxeb monacemebi jer kidev mwiria. Sesabamisad, aucile-
belia qarTuli akademiuri teqstebis xarisxze AI-is realuri gavlenis damatebiTi kvleva 
– rogorc struqturuli, ise Sinaarsobrivi da kritikuli azrovnebis ganviTarebis Wril-
Si. dRevandel realobaSi xelovnuri inteleqtis generaciuli xelsawyoebis akrZalva an 
ugulebelyofa ver iqneba gamosavali, mniSvnelovania xelovnuri inteleqtis wignierebis 
swavleba yvela etapze da eTikuri gamowvevebis Sesaxeb cnobierebis amaRleba.

rekomendaciebis saxiT SeiZleba aRiniSnos, rom: umniSvnelovanesia xelovnuri intele-
qtis wignierebis integrireba akademiuri weris kursSi; AI-is xelsawyoebis gamoyenebis 
pirobebSi aucilebelia Tavad davalebebis arsobrivi cvlileba; tradiciuli davalebebis 
avtomaturi generirebis nacvlad, umjobesia analitikuri, problemaze orientirebuli 
da pirad poziciaze dafuZnebuli davalebebis Seqmna. Sesabamisad, sasurvelia davalebebi 
orientirebuli iyos kritikuli da SemoqmedebiTi azrovnebis ganviTarebaze; magaliTad, 
studentebma gaaanalizon xelovnuri inteleqtis mier generirebuli teqsti, gamoavli-
non logikuri Tu faqtobrivi xarvezebi, Seadaron igi akademiur wyaroebs, gadaamowmon 
miTiTebuli monacemebi da warmoadginon argumentirebuli Sefaseba. aseT SemTxvevaSi AI 
xdeba ara pasuxis wyaro, aramed analizis obieqti. aseve mniSvnelovania qarTulenovani ge-
nerirebuli teqstebis lingvisturi da stilistikuri kvleva. praqtika aCvenebs, rom qar-
Tul enaze generirebul teqstebSi xSiria terminologiurad da stilistikurad gaumar-
Tavi teqstebi. am SezRudvebis mecnieruli analizi da TvalsaCinod warmoCena studentebs 
daexmareba realisturad Seafason instrumentis SesaZleblobebi.
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xelovnuri inteleqti (AI) modis dizainis ganaTlebaSi: 
axali paradigmebi

nino mgalobliSvili
kulturis kvlevebis doqtori, profesori,   

Tbilisis apolon quTaTelaZis saxelobis  
saxelmwifo samxatvro akademia

anotacia

statiaSi ganxilulia xelovnuri inteleqtis integraciis SesaZleblobebi modis 
dizainis ganaTlebaSi Tbilisis saxelmwifo samxatvro (Tss) akademiis sapilote saganmanaT-
leblo-SemoqmedebiTi proeqtis `Off/Script~ magaliTze. kvleva efuZneba Design Thinking-is 
CarCos da Sereul meTodologiur midgomas, romlis centralur RerZs warmoadgens samo-
qmedo kvleva, xolo damxmare meTodebad gamoiyeneba eqsperimentuli swavleba, pedagogiu-
ri dakvirveba da studentTa dizaineruli namuSevrebis analizi. naSromi aCvenebs, rom AI in-
strumentebi, maT Soris ChatGPT, Resleeve, Getimg da Adobe Photoshop, xels uwyobs ideebis 
generirebas, vizualuri koncefciebis swraf prototipirebas da studentTa Semoqmedebi-
Ti procesis dinamizacias. amave dros, kvleva xazs usvams, rom xelovnuri inteleqti ver 
cvlis dizaineruli azrovnebis fundamentur komponentebs, rogoricaa adamianuri gamoc-
dileba, intuicia, konteqstualuri Sefaseba da saboloo SemoqmedebiTi gadawyvetileba.

naSromSi aseve ganxilulia AI-is gamoyenebasTan dakavSirebuli eTikuri, pedagogiuri 
da teqnologiuri riskebi. daskvniT nawilSi argumentirebulia, rom AI-is integracia mo-
dis dizainis ganaTlebaSi mizanSewonilia mxolod mkafio pedagogiuri CarCos, akademiuri 
keTilsindisierebis principebisa da mentoruli zedamxedvelobis pirobebSi.

sakvanZo sityvebi: xelovnuri inteleqti; modis dizainis ganaTleba; Design Thinking; gener-
aciuli AI; samoqmedo kvleva.
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ARTIFICIAL INTELLIGENCE (AI) IN FASHION DESIGN EDUCATION: 
NEW PARADIGMS

Nino Mgaloblishvili
Doctor of Cultural Studies, Professor,  

Tbilisi 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 AI 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 AI. The 
conclusion argues that the integration of AI 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 AI; action research.

1. Sesavali

ganaTlebis sfero sxvadasxva tempebiT iTvisebda teqnologiebs, Tumca igi mkveTrad ar 
Secvlila gasuli saukunis 60-70-ian wlebSic, kompiuterebis gamoCenis Semdegac ki. mas Semdeg 
samyaro Seicvala. mecnierebis swrafi ganviTareba, codnisa da informaciis masStaburi zrda 
qmnis moTxovnas axali saganmanaTleblo paradigmis Camoyalibebaze. umaRlesi ganaTlebis sas-
wavlo procesi Tanamedrove realobaSi uSualod eqvemdebareba mudmivad cvalebad garemos 
da maRali gaurkvevlobis faqtors. am procesSi saswavlo formatebis gardaqmna aucilebe-
lia. saWiroa axali strategia, romelic adaptirebuli iqneba Tanamedrove teqnologiebTan da 
efeqturad imoqmedebs ganaTlebaSi _ uzrunvelyofs Tanamedrove tendenciebTan Sesabamiso-
bas, maRali kvalifikaciis specialistebis momzadebas da bazarze gayvanas. erT-erT aseT ino-
vaciur teqnologiur garRvevad miiCneva xelovnuri inteleqti (Artificial Intelligence, AI).

saqarTveloSi xelovnuri inteleqtis sistemebis integracia ganviTarebis sawyis 
etapzea. misi Teoriuli da praqtikuli kvleva jerjerobiT fragmentulia da ZiriTadad 
retrospeqtul xasiaTs atarebs. marTalia, kerZo seqtorSi ukve gvxvdeba warmatebuli AI-
is gamoyenebis magaliTebi, Tumca masobrivi komerciuli danergva jer ar ganxorcielebula 
(Eristavi and Davituri 2021). xelovnuri inteleqtis SeRwevadoba ganaTlebis sferoSic daba-
lia, miuxedavad misi mniSvnelovani potencialisa gaaumjobesos saswavlo procesi person-
alizebuli da inkluziuri ganaTlebis saSualebiT. amasTan, gasaTvaliswinebelia isic, rom 
AI-is gamoyeneba saWiroebs eTikur da pasuxismgeblian midgomebs, rac xazgasmulia saskolo 
teqnologiebis asociacia CoSN-is 2024 wlis angariSSic (CoSN 2025).
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problemis aqtualoba ganisazRvreboda kiTxvebiT, romlebzec pasuxebi Tss akademi-
is modis dizainis mimarTulebiT organizebul sapilote saganmanaTleblo-SemoqmedebiT 
proeqtSi “Off/Script~ veZebeT (8 Tebervali,2024,https://www.facebook.com/Tbilisiartacademy/
posts/-offscript/792282346270886/). proeqti ganxorcielda saerTaSoriso organizaciis Off/
Script globalur platformaze, romelic mxars uWers saerTaSoriso dizain-ganaTlebis 
umaRlesi skolebis studentebs, warmoaCinon da gadaaqcion Tavisi namuSevrebi komerciul 
produqtad (https: //thehub.io/about). kvlevis ZiriTadi kiTxvebia: 1. ras moicavs `xelovnuri 
inteleqti da ganaTleba~ da ra aris misi potenciuri sargebeli; 2. rogor SeiZleba AI te-
qnologiebis integrireba saswavlo procesSi da ra gavlenas axdens igi swavlebis Sinaarssa 
da meTodologiaze; 3. ra unarebi imoqmedebs studentebze da unda SeizRudos Tu waxal-
isdes AI-s gamoyeneba saswavlo praqtikaSi. aRniSnuli sakiTxebi Seesabameba kvlevis mizans, 
romelic ar moicavs xelovnuri inteleqtis sainJinro da maTematikuri modelebis anal-
izs. kvlevis mTavari mizania swavlebis Sinaarsisa da meTodebis gardaqmna Tanamedrove te-
qnologiur garemoSi, raTa daakmayofilos 21-e saukunis moTxovnebi.

miuxedavad imisa, rom saerTaSoriso samecniero sivrceSi xelovnuri inteleqtis Ses-
axeb mravali kvleva arsebobs, ar arsebobs misi kvlevis erTiani konceptualuri xedva da 
saerTo meTodologia. amitom aRniSnuli kvlevis procesSi SesaZlebeli gaxda problemis 
logikuri gaazrebis sakuTari moqnili midgomebis gansazRvra, romlebic Seesabameba prob-
lemis sirTules da mravalmxrivobas.

kvlevaSi gamoyenebulia sxvadasxva meTodi: kompiuteruli swavleba, adgilobrivi da saer-
TaSoriso samecniero wyaroebis analizi, monacemTa gafarToeba (argumentaciisTvis), samoqme-
do kvleva (action research) _ sameTodo kombinaciiT, romelic moicavs demonstracias, ideaTa 
STagonebas, debatebs da a.S.; instituciuri midgoma _ monawileTa gamaerTianebeli mTavari 
miznis gansazRvra konkretuli tipis saqmianobaSi; eqsperimentuli meTodi _ AI teqnologiebis 
gamoyenebiT inovaciuri dizainebis SemuSaveba, socialur-kulturuli midgoma, romelic iT-
valiswinebs, rom teqnologiebi viTardeba sazogadoebis socialur-kulturuli dinamikisa da 
faqtorebis gavleniT da a.S. kvleva efuZneba Sereul meTodologiur CarCos, romlis ZiriTad 
RerZs warmoadgens samoqmedo kvleva (action research), xolo damxmare meTodebad gamoiyeneba 
eqsperimentuli swavleba, aqtiuri swavlebis principebi da AI-ze dafuZnebuli kompiuteruli 
swavlebis elementebi. aRniSnuli midgomebi SeirCa kvlevis miznidan gamomdinare, romelsac 
warmoadgens xelovnuri inteleqtis integraciis procesis Seswavla, dakvirveba da Sefaseba 
modis dizainis saganmanaTleblo praqtikaSi, saqarTvelos konteqstSi.

gamoyenebulia eleqtronuli bazebi ResearchGate, Google Scholar da ScienceDirect, 
aqcenti gakeTda 2018-2021 wlebSi gamoqveynebul Sesabamis samecniero statiebze da kon-
ferenciebis masalebze.

swavlebis procesSi mniSvnelovani iyo studentis aqtiuri, damoukidebeli swavlebis 
waxaliseba da pedagogis rolis gardaqmna mentorisa da SemoqmedebiTi procesis Tanamonaw-
iled. prioritetuli iyo informaciuli reproduqciuli swavlebis aqtiurad Canacvleba 
problemaze dafuZnebuli swavlebiT, rodesac studenti ara mxolod mza codnas iTvisebs 
da reproducirebs, aramed awydeba samecniero winaaRmdegobebs da cdilobs maT damou-
kideblad gadaWras.

2. Teoriuli CarCo: Design Thinking (dizain-azrovneba) da xelovnuri 
inteleqti

warmodgenili kvlevis Teoriuli CarCo efuZneba Design Thinking-is koncefcias (Simon 
1996), rogorc problemaze orientirebul, momxmarebelze fokusirebul da iteraciul 
process, romelic efeqturad gamoiyeneba dizainis ganaTlebaSi. Design Thinking ganixile-



_ 114 _

cifruli samyaros evolucia da mdgradi ganviTarebis miznebi  2026  DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

ba ara rogorc mxolod dizaineruli meTodi, aramed rogorc kognitiuri da pedagogiuri 
CarCo, romelic xels uwyobs studentebSi SemoqmedebiTi azrovnebis, problemis gadaWrisa 
da profesiuli gadawyvetilebebis miRebis unarebis ganviTarebas.

Design Thinking-is procesis ZiriTadi etapebi - empaTia, problemis gansazRvra, ideebis 
generireba, prototipireba da testireba organulad ukavSirdeba problemaze dafuZnebu-
li swavlebis (Problem-Based Learning) principebs, sadac codnis miReba xdeba realuri amo-
canebis gadaWris gziT. aRniSnuli midgoma gansakuTrebiT relevanturia dizainis ganaT-
lebisTvis, sadac swavleba mWidrod aris dakavSirebuli praqtikasTan.

kvlevis farglebSi xelovnuri inteleqti integrirebulia Design Thinking-is procesSi, 
rogorc SemoqmedebiTi da analitikuri mxardamWeri instrumenti. AI gansakuTrebiT aqti-
urad gamoiyeneboda ideebis generirebis (Ideation) da prototipirebis etapebze, sadac igi 
uzrunvelyofda alternatiuli vizualuri da konceptualuri variantebis swraf Seqmnas, 
rac afarToebda studentTa SemoqmedebiT sivrces da aCqarebda samuSao process.

amasTan, kvleva mkafiod emijneba xelovnuri inteleqtis, rogorc avtonomiuri 
dizaineruli gadawyvetilebebis wyaros aRqmas. Design Thinking-is farglebSi Semoqmedeb-
iTi kontroli da saboloo gadawyvetilebis miReba rCeboda studentebisa da pedagogis 
pasuxismgeblobad, xolo AI gamoiyeneboda rogorc kognituri procesis gamaZlierebeli 
saSualeba. aRniSnuli gamijvna principulad mniSvnelovania dizainis ganaTlebaSi, sadac 
adamianuri gamocdileba, intuicia da konteqstualuri azrovneba warmoadgens Semoqmedeb-
iTi procesis safuZvels.

amrigad, Design Thinking da AI kvlevaSi warmodgenilia rogorc urTierTSemavsebe-
li CarCoebi: pirveli gansazRvravs SemoqmedebiT-pedagogiur logikas, xolo meore - am 
logikis teqnologiur mxardaWeras.

kvlevis Sedegebi: kvlevam aCvena, rom xelovnuri inteleqtis gamoyeneba saswavlo pro-
cesSi amsubuqebs pedagogis Sromas, dros aTavisuflebs mniSvnelovani, kritikuli amo-
canebisTvis, rutinuli samuSaoebis avtomatizaciisTvis. studentebma maRali Sefaseba 
misces AI-is SesaZleblobebs da gamoxates daintereseba neironul qselebTan muSaobiT ro-
gorc saswavlo, ise SemoqmedebiT amocanebSi; aseve, maTi samomavlo profesiul saqmianoba-
Si gamoyenebis mimarTulebiT.

kvlevis Teoriuli mniSvneloba: gafarTovda codna neironuli qselebis gamoyenebis 
Sesaxeb modis dizainis ganaTlebaSi da identificirda efeqturobaze moqmedi faqtorebi.

kvlevis siaxle: kvleva warmoaCens sakiTxis Seswavlas saqarTvelos cifrul ganaTlebaSi 
inovaciuri pirobebis mimarT, ganxilulia AI elementebis integraciis SesaZlebloba dizain-
is ganaTlebis sistemaSi, gansakuTrebiT konkretuli saswavlo amocanebis farglebSi.

kvlevis praqtikuli mniSvneloba: proeqtis farglebSi studentebma Seiswavles da ga-
moiyenes xelmisawvdomi programebi, romlebic Rrma teqnikuri codnis gareSe aumjobesebs 
rutinul procesebs. maT Soris Resleeve, Getimg, ChatGPT, Adobe Photoshop da sxva. miRe-
buli Sedegebi SeiZleba gamoyenebul iqnas saganmanaTleblo programebis optimizaciisT-
vis da Tanamedrove teqnologiebis danergvis strategiebis SemuSavebisTvis dizainis sagan-
manaTleblo sistemaSi.

3. xelovnuri inteleqti (AI) Tss akademiis modis dizainis saswavlo  
procesSi

dizainis disciplinebis sxva sagnebTan integracia warmoadgens erT-erT mTavar gzas, 
romliTac msoflio donis universitetebi aviTareben da waaxaliseben dizainerul in-
ovaciebs. aman warmoSva axali gamowvevebi Tanamedrove pedagogiuri meTodebis mimarT, 
romlebic unda adaptirdnen mkacr da maRali moTxovnebiT datvirTul saganmanaTleblo 
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garemosTan. am konteqstSi, dizainis Tanamedrove saganmanaTleblo praqtika gardaiqmneba 
tradiciuli disciplinaruli swavlebidan problemebze dafuZnebul swavlebad.

saerTaSoriso gamocdilebis sistematizaciis safuZvelze SeiZleba iTqvas, rom uma-
Rlesi ganaTlebis Tanamedrove praqtika efuZneba sam ZiriTad tendencias, romlebic urT-
ierTdamxmare da erTmaneTTan dakavSirebuli arian da gansazRvraven sferos ganviTarebis 
perspeqtivas. pirveli tendencia moicavs aqtiuri swavlebis meTodebis farTo danergvas, 
rac xels uwyobs studentTa aqtiur CarTulobas sxvadasxva saswavlo aqtivobebSi. meo-
re tendencia gulisxmobs specialuri saganmanaTleblo garemois Seqmnas, rac qmnis swav-
lis msvlelobisas arawrfivi scenariT progresirebis SesaZleblobas (individualuri da, 
garkveuli TvalsazrisiT, unikaluri traeqtoria). mesame tendencia gulisxmobs ganaT-
lebis cifrul transformacias _ kompiuteruli teqnologiebis da sxva teqnikuri sa-
Sualebebis integracias saswavlo procesSi. dRes ganaTlebis cifrul evoluciaSi inten-
siurad imatebs xelovnuri inteleqtis teqnologiebis danergva.

maRali Tanamedrove moTxovnebis gaTvaliswinebiT, sakuTari pedagogiuri gamoc-
dilebis safuZvelze, Cven aqtiurad vuWerT mxars aRniSnul tendenciebs modis dizainis 
mimarTulebis saswavlo procesSi da xels vuwyobT maT danergvas, rac gansakuTrebiT maRa-
li SefasebiT sargeblobs studentebSi.

Cveni gamocdilebiT, inovaciuri cifruli xelovnebis meTodebis gamoyeneba, disci-
plinebs Soris integracia da Teoriuli da praqtikuli swavlebis meTodebis Seuqcevadi 
urTierToba xels uwyobs studentTa SemoqmedebiTi aqtivobis ganviTarebas. miuxedavad 
praqtikuli problemebisa kompleqsuri saganmanaTleblo modelebis danergvisas, dRemde 
ukve naTlad ikveTeba axali saswavlo midgomebis efeqturoba, rac xels uwyobs studenteb-
Si Tanamedrove dizaineruli azrovnebis (Design thinking) (Simon 1996) da maRali konkuren-
tunarianobis profesiuli unarebis Camoyalibebas. gansakuTrebuli roli aseT procesSi 
eniWeba teqnologiebs, magaliTad, ChatGPT-s, romelic daexmareba studentebs xelovnuri 
inteleqtis principebis ukeT Seswavlasa da gaazrebaSi.

3.1. neironuli qselis teqnologiebis, instrumentebisa da programebis  
gamoyeneba

3.1.1. AI platformebis gamoyeneba saswavlo procesSi
proeqtis farglebSi studentebs miecaT wvdoma platformebze, romlebic mniS-

vnelovnad amartivebdnen dizainis process. maT Soris iyo Resleeve, Getimg, ChatGPT da 
Adobe Photoshop-is rastruli grafikis redaqtori. Resleeve da Getimg platformebi ax-
dendnen didi moculobis dizainis monacemTa analizs da rTuli algoriTmebis meSveobiT 
gamoavlendnen paternebs, tendenciebs da unikalur kombinaciebs, rac safuZvlad edeboda 
axali, inovaciuri modelebis Seqmnas.

aRniSnuli programebi xels uwyobdnen vizualuri kontentis swraf da efeqtur Seqm-
nasa da gaumjobesebas. sxvadasxva samosis elementebi kombinirdeboda, iqmneboda mraval-
ferovani stilis, siluetebis, qsovilebis, ferebis da teqsturebis axal nazavebSi. AI-is 
daxmarebiT generirdeboda konstruqciebi, konturebi, formebi, detalebi da ferTa pal-
itra.

3.1.2. ChatGPT-is roli da neironuli qselebis mxardaWera
ChatGPT warmoadgens neironuli qselebis gamoyenebis erT-erT yvelaze TvalsaCino 

magaliTs xelovnuri inteleqtis sferoSi. igi efeqturad exmareboda studentebs teqno-
logiasTan Seuswavlelobis pirobebSic ki da misi prompti neiroqselisaTvis zedapiruli 
iyo. ChatGPT-s ganlagebis monacemTa baza SesaZleblobas aZlevda efeqturad Seesrule-



_ 116 _

cifruli samyaros evolucia da mdgradi ganviTarebis miznebi  2026  DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

bina kompleqsuri davalebebi: ideebis SeTavazeba, kompetenciebis ganviTarebaSi daxmareba, 
mravalwyarovani informaciis Segroveba da mniSvnelovani monacemebis gamoyofa (glosar-
iumis Seqmna, individualuri konsultaciebi, SekiTxvebze pasuxebi, rTuli masalebis mar-
tivad axsna da sxva).

3.1.3. Photoshop-is roli dizainSi
Photoshop-i ZiriTadad qmnis rastrul gamosaxulebebs _ gamosaxulebebis elementebis 

(piqselebis) marTkuTxa bades, TiToeul piqsels Seesabameba konkretuli adgilmdebareoba. 
piqselebze dafuZnebuli gamosaxulebebi qmnis ferTa niuansebsa da tonalur ganwyobas. ra-
strul gamosaxulebebTan muSaobisas redaqtirdeba piqselebi (elementebi) da ara obieqte-
bi an formebi. es aris yvelaze gavrcelebuli meTodi iseTi aratonaluri gamosaxulebebis 
gadmosacemad, rogorebicaa fotoebi an cifruli naxatebi, radgan yvelaze efeqturad gad-
moscems ferebis da tonis daxvewil gradaciebs. garda amisa,

programas aqvs SesaZlebloba veqtoruli grafikis Seqmnisa da rastruli gamosax-
ulebis veqtorulad gadaqcevisa (zogjer uwodeben veqtorul figurebs an veqtorul 
obieqtebs). es gamosaxulebebi Sedgeba geometriuli (wertilebi, xazebi an mrudebi) forme-
bisgan, bunebrivi an TviTneburi formebisgan. programa saWiroa teqnikuri da mxatvruli 
ilustraciebis dros, rodesac gamosaxulebis zomis cvlilebisas mniSvnelovania xarisxis 
SenarCuneba.

3.1.4. veqtoruli da rastruli kompoziciebi proeqtis farglebSi
proeqtirebisas dafiqsirda, rom veqtoruli da rastruli formatebis gamoyeneba 

gansxvavebul Sedegebs iZleva (sizustiTa da mxatvrulobiT). gamoyenebul iqna sinTezu-
ri midgoma _ fotokolaJebi damuSavda rastruli teqnikiT, xolo eskizebi veqtorulad 
SemuSavda zusti masStabirebisTvis. saboloo dizainis generacia xorcieldeboda Photo-
shop-is brush da blend image from photo instrumentebis gamoyenebiT.

eskizebis Seqmnisas gamoyenebuli iyo sxvadasxva meTodi _ pirdapiri generireba plat-
formebze, veqtoruli eskizis Seqmna da Semdeg misi atvirTva platformaze, xolo Semdeg 
blend instrumentiT finaluri kompoziciis Seqmna. damatebiTi kompoziciebis generireba 
platformebze ver moxerxda ufaso limitis amowurvis gamo.

3.2. proeqtis samuSao procesi da meTodologia

rogorc nebismieri axali teqnologiis danergvisas, frTxili iyo damokidebuleba AI-is 
gamoyenebasTan. mentorebi yuradRebiT akvirdebodnen process. kontrolirdeboda: aras-
wori kontenti, plagiati, kiberusafrTxoeba da sxva.

proeqti ZiriTadad praqtikul xasiaTs atarebda da procesis xelmZRvanelobas peda-
gog-mentorebi axorcielebdnen.

dizainis SemuSaveba ramdenime etaps gadioda:

•	 proeqtis Sesavali: am etapze ganxorcielda mentorobis praqtikisa da adapturi 
sistemis gamoyeneba. studentebi gaecnen saWiro informacias AI-sa da ChatGPT-ze da-
fuZnebul rekomendaciebs, generatiuli AI-is principebs da ~promptingis” (prompting 
_ xelovnuri inteleqtisTvis swori da zusti brZanebebis micema) meTodebs. miiRes 
informacia teqnikis dadebiT da uaryofiT mxareebze, eTikisa da akademiuri mTlia-
nobis sakiTxebze. ChatGPT-s 24-saaTiani xelmisawvdomoba uzrunvelyofili iyo. 
studentebs miewodaT: xelovnur inteleqtsa da ChatGPT-ze dafuZnebuli detal-
uri sarekomendacio sistemebi _ ganmartebebi, Tu ra aris generatiuli xelovnuri 
inteleqti, rogor muSaobs igi; rekomendaciebi generatiuli AI-is efeqturi gamoy-
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enebaze da ~promptingis” meTodze, detaluri instruqciebi efeqturi ~promptebis” 
(brZaneba an miTiTeba, romelsac vaZlevT xelovnur inteleqts) formulirebaze, 
aseve rCevebi neiroqselebis gamoyenebis Sesaxeb SemoqmedebiT amocanebSi axali idee-
bis moZiebisa da ukukavSiris miRebisaTvis; rogor gadaaqcios dizainerma neironul 
qselebTan muSaobis unari konkurentul upiratesobad; informacia mis dadebiT da 
uaryofiT mxareebze, gamoyenebis procesSi eTikisa da akademiuri mTlianobis prin-
cipebis ar daarRvevis Sesaxeb da a.S.

•	 pirveli etapi: winasaproeqto kvleva da Temis SerCeva. analizi da situaciis Seswav-
la, saboloo proeqtis Temis ganxilva da koreqtireba. gadawyvetilebebis miReba, 
axali ideebis wamoyeneba.

•	 meore etapi: sawyisi pirobiTi koncefciis gansazRvrebis mizniT Seqmna. mudbordebis/ 
asociaciuri ruqebis (eskizebi, fotoebi, masalebisa da furnituris fragmentebi), 
romlebic ganasaxierebdnen am koleqciis mimarTulebebs.

•	 mesame etapi: gadawyvetilebebis ganxorcieleba. proeqtis teqnikuri davalebis Se-
qmna da eskizebis SemuSaveba _ momavali modelebis eskizebis Seqmna tendenciebis, 
gansazRvruli feradi palitrisa da masalebis gaTvaliswinebiT; wamyvani siluetisa 
da koncefciebis arCeva. aq unda aRiniSnos, rom dizainis detaluri SemuSavebis Seqm-
namde, studentebi iRebdnen teqnikur davalebas, romelic moicavda koleqciis yvela 
pozicias.

•	 meoTxe etapi: eskizebis generacia. AI-is gamoyenebiT promptebis meSveobiT eskizebis 
generacia _ ~promptis” Seyvana, romelic aRwerda sasurvel eskizs; gamosaxulebebis 
generirebis Sedegebis kontrols damatebiTi monacemTa miTiTebiT; xelovnuri in-
teleqtis sxva SesaZleblobebis gamoyenebas.

obieqtis Sesaqmnelad studentebi mimarTavdnen neironul qsels, raTa vizualurad ga-
nesaxierebina maTi ideebi, eskizebis sasurveli detalebi, formati, aRwera, ferebi, stili, 
qsovilebis damatebiTi parametrebi, ferTa palitrebi, ornamentebi da a.S. generaciuli 
xelovnuri inteleqtis (~boti”) bazaze momuSave sistema ki, avtomaturad qmnida dizainis 
mraval variants. Sedegad studentebi operirebdnen didi raodenobis sxvadasxva stilisa 
da gamosaxulebis gamoyenebiT, Semdeg ki, am Sedegebis safuZvelze, TiToeul models saku-
Tari gansakuTrebuli StrixiT unikaluri xasiaTi SesZines.

samuSao procesSi gamoyenebulia Sereuli meTodologiur CarCo, romlis ZiriTad Re-
rZs warmoadgens samoqmedo kvleva (action research), xolo damxmare meTodebad gamoiyeneba 
eqsperimentuli swavleba, aqtiuri swavlebis principebi da AI-ze dafuZnebuli kompiuter-
uli swavlebis elementebi. aRniSnuli midgomebis SerCeva ganpirobebulia kvlevis mizniT 
_ xelovnuri inteleqtis integraciis procesis dakvirveba, testireba da Sefaseba realur 
saganmanaTleblo praqtikaSi.

3.2.1. programis praqtikuli Sedegebi
xelovnur inteleqtTan TanamSromlobisas araprognozirebad sirTuleebsac Sevejax-

eT. magaliTad, Tavdapirvelad studentebma araswori proporciebi, asimetriuli Tvalebi, 
arasworad kombinirebuli elementebi, damatebiTi sxeulis nawilebi an arabunebrivi per-
speqtivebi miiRes. aseve, zogjer gamosaxulebebi zedmetad detalizebuli da realisturi 
gamodioda, rac monawileebs diskomforts uqmnida. mniSvnelovani iyo moTxovnebis maqsi-
malurad zusti formulireba. zedmeti sityvebi da bundovani aRwera neiroqsels abnevda. 
mentoris daxmarebiT studentebi swavlobdnen swori ~promptebis” Camoyalibebas, iZleod-
nen konkretul, naTel da martiv moTxovnebs _ specifikuri terminebisa da rTuli sityve-
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bis gareSe da dasamuSavebeli modelis konkretuli stilis miTiTebiT. amiT mniSvnelovnad 
izrdeboda AI-is Sedegebis Sesabamisoba dizaineris moTxovnebTan.

amgvarad, Tu AI-is mier generirebuli gamosaxulebebi srulad ar Seesabameboda samosis 
teqnikur moTxovnebs, erTveboda studenti, romelic sabolood amuSavebda da adaptireb-
da dizains. zogierT nimuSze monawileebs aTobiT gansxvavebuli moTxovnis formulire-
ba uwevdaT, sanam sasurvel Sedegs miaRwevdnen. nebismier SemTxvevaSi, samuSao procesma 
studentebs SesaZlebloba misca sakuTari gamocdilebiT darwmunebuliyvnen imaSi, rom: Tu 
yvela etapi teqnikurad sworad iyo gavlili, xolo gamosaxulebis generirebis brZanebebi 
zustad da sworad iyo Seyvanili, maSin obieqtis Seqmnis procesi mniSvnelovnad Cqardeboda 
da xelovnuri inteleqti maRali xarisxis da sakmaod originalur Sedegs iZleoda _ Sesa-
Zlebeli xdeboda Tanamedrove modis yvela tendenciis, eleganturi Wrisa da praqtikulo-
bis gaerTianeba TiToeul namuSevarSi.

studentebs aseve hqondaT SesaZlebloba, xelovnuri inteleqtis instrumenti gamoey-
enebinaT ukve arsebul eskizze variaciebisaTvis. isini ubralod irCevdnen an tvirTavdnen 
gamosaxulebas, Semdeg xelovnuri inteleqtis meniudan irCevdnen ofcias “variacia”. Sede-
gad iqmneboda studentTa fantaziaze agebuli axali saxeebi.

gamosaxulebebis generirebisTvis daxarjuli dro damokidebuli iyo dasaxul amo-
canebze – 15 wuTidan ramdenime saaTamde. Cveni proeqtis umetes nawilSi obieqtebis Ses-
aqmnelad mxolod erTi dRe gaxda saWiro.

proeqtis dasrulebisas studentebma Seiswavles:

•	 neironuli qselebis saSualebiT gamosaxulebebis generireba teqsturi aRweril-
obebis gamoyenebiT

•	 AI-is integracia Adobe programul paketebSi

•	 neironuli qselebis aplikaciebisa da instrumentebis gamoyeneba

•	 kompleqsuri ~promptebis” Seqmna

•	 videokontentis generireba sakuTari Semoqmedebis popularizaciisTvis

•	 musikis da xmovani efeqtebis Seqmna videoebisTvis

•	 fotoebis damuSaveba (ferTan muSaoba, retuSi, transformacia)

•	 generatiuli realobis gamoyeneba

studentebma SeZles sakuTari fantaziiT Seqmnili eskizis teqnikurad gamarTul doku-
mentad gadaqceva xelovnuri inteleqtis daxmarebiT; Seiqmna modis dizaineris portfolio, 
tansacmlis da aqsesuarebis eskizebi, martivi videokontenti da cifruli gamosaxulebebi. 
maT miiRes is ZiriTadi codna da unarebi, rac modis dizainSi xelovnuri inteleqtTan da-
moukidebeli muSaobisTvis dasWirdebaT.

empiriuli monacemebi Segrovda xarisxobrivi kvlevis meTodebis gamoyenebiT da moicavda:

•	 saswavlo procesze pedagogiur dakvirvebas

•	 studentTa dizaineruli namuSevrebis analizs

•	 SemoqmedebiTi procesis etapobriv dokumentacias

monacemTa analizi ganxorcielda SedarebiTi da interpretaciuli midgomiT, romlis 
mizani iyo AI teqnologiebis gavlenis Sefaseba swavlebis Sinaarsze, studentTa Semoqmedeb-
iT aqtivobaze da profesiuli unarebis ganviTarebaze. kvleva ar isaxavda miznad Sedegebis 
statistikur ganzogadebas, aramed koncentrirebuli iyo konkretuli saganmanaTleblo 
konteqstis siRrmiseul analizze.
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avtorebi acnobiereben kvlevis SezRudvebs, romlebic ukavSirdeba monawileTa ra-
odenobasa da xarisxobriv monacemebze orientacias. Sesabamisad, warmodgenili daskvnebi 
ganixileba rogorc konteqstualuri da empiriulad dasabuTebuli mignebebi, romlebic 
SeiZleba gaxdes safuZveli Semdgomi, ufro farTomasStabiani kvlevebisTvis.

3.2.2. kvlevis daskvna
xelovnuri inteleqti proeqtirebis procesSi aanalizebda did monacemTa bazebs da 

sTavazobda alternativebs, rac studentebs arCevanis Tavisuflebas aZlevda. neironul 
qselebs SeeZloT unikaluri paternebisa da cifruli prototipebis Seqmna, rac mniS-
vnelovnad aCqarebda dizainis Seqmnis process pirveli eskizidan saboloo modelamde. AI 
uzrunvelyofda Tanamedrove tendenciebTan Sesabamisobas da saSualebas aZlevda studen-
tebs miemarTaT yuradReba globalur konteqstze, riTac dazoga maTi dro da gaamartiva 
rutinuli davalebebi.

studentebi Tavisuflebi iyvnen SemoqmedebiT eqsperimentebSi, xolo AI-s saSualebiT 
logikurad, swrafad da maRalxarisxianad xdeboda modelis detalebis, ferTa palitrisa 
da teqnologiuri elementebis vizualizacia.

proeqtirebisas gaTvaliswinebuli iyo rogorc tutorebTan jgufuri muSaoba, aseve 
damoukidebeli muSaoba, uSualo saSinao davalebebi ar arsebobda. jgufSi gaerTianebuli 
iyo 12 studenti. studentebi gamoirCeodnen maRali motivaciiT, aqtiurobiT da unikalu-
ri, inovaciuri ideebiT, rac AI-is mier Seqmnil produqtis profesiul standartebs sru-
lad akmayofilebda.

4. xelovnuri inteleqtis gamoyenebis SesaZleblobebi da riskebi  
saswavlo procesSi

4.1. SesaZleblobebi

uaxloes momavalSi xelovnuri inteleqtis erT-erTi umniSvnelovanesi miRweva ganaT-
lebis xarisxisa da xelmisawvdomobis mkveTri gaumjobeseba iqneba. xelovnur inteleqtze 
dafuZnebuli programuli uzrunvelyofa swavlis procesis gaumjobesebas ukve momdevno 
5-10 wlis ganmavlobaSi SeZlebs - personaluri kompiuteris (PC) farTod gavrcelebaze 
metadac ki (Gates 2023). udavoa, rom xelovnuri inteleqtis saswavlo platformebi mo-
qmedeben vrceli, mravalferovani da mniSvnelovani informaciis safuZvelze, romelic 
ikribeba sxvadasxva wyarodan da igzavneba neironuli qselebis meSveobiT gaanalizebisT-
vis. es saSualebas aZlevs studentebs wvdoma hqondeT maRalteqnologiur, adaptirebul 
saganmanaTleblo resursebze, rac iZleva SesaZleblobas gaecnon ideis ganxorcielebis 
savaraudo nimuSebs (European Commission 2024).

Cveni proeqtis farglebSi dadasturda, rom miuxedavad sazogadoebaSi arsebuli SiSe-
bisa da molodinebisa, xelovnuri inteleqti am etapze ver Caanacvlebs srulad arc stu-
dentsa da arc pedagogs. adamianis, rogorc pedagogis, roli swavlebis xarisxis uzrunve-
lyofaSi kvlav umniSvnelovanesia da AI-s SesaZleblobebi am procesSi jerjerobiT mxolod 
damxmare funqciebs asrulebs.

saswavlo masalebis SerCeva da Seqmna SeiZleba nawilobriv avtomatizebuli gaxdes, 
Tumca neironuli qselebi jer ver uzrunvelyofen srulyofil Sedegs sagnobriv da meT-
odologiur doneze. amitom aucilebelia eqspertuli zedamxedveloba. pedagogis roli ar 
Semoifargleba mxolod masalis momzadebiT _ igi aseve xels uwyobs kreatiul koncefcia-
Ta formirebas, rac dizainis procesis arsebiT aspeqts warmoadgens.

Cveni gamocdilebiT, AI-is efeqturi integracia saswavlo procesSi moiTxovs detalur 
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dagegmvas da arsebuli saswavlo meTodebis sinTezs. magaliTad, Cveni proeqtis warmatebis 
erT-erTi piroba iyo studentebis mxridan ukve arsebuli fundamenturi codnis gamoy-
eneba: naxati, kompozicia, maketireba, feris Teoria da sabaziso unarebi iseT grafikul 
programebTan muSaobaSi, rogoricaa Adobe Photoshop, CorelDRAW da Adobe Illustrator. es 
yvelaferi aucilebeli iyo, raTa studentebs SeZlebodaT AI-is instrumentebis efeqturi 
integracia SemoqmedebiT procesSi.

miuxedavad AI-is mniSvnelobisa, igi darCa damxmare saSualebad da ver Caanacvla dizain-
is Seqmnis mTeli SemoqmedebiTi procesi adamianuri gamocdilebiT da inteleqtiT. AI ex-
mareboda saintereso ideebis generirebaSi, magram dizaineris ideis ganxorcieleba mainc 
sawyis koncefciaze iyo damokidebuli. proeqtis teqnikuri daxvewa, detalebis Seqmna da 
masalebis SerCeva kvlav studentebisa da tutoris erToblivi ZalisxmeviT muSavdeboda. 
pedagogi-tutori yuradRebiT akvirdeboda TiToeuli studentis mTel samuSao process. 
neiroqseli moqmedebda monawileTa mier winaswar gawerili algoriTmis mixedviT.

4.2. riskebi

eWvgareSea, xelovnuri inteleqti xsnis axal horizontsa da SesaZleblobebs, Tumca, 
mecnierebi xSirad saubroben manqanuri inteleqtis yoveldRiur cxovrebaSi danergvis 
riskebze. mniSvnelovani problemebia: egzistencialuri, eTikuri da inteleqtualuri Se-
degebi, monacemTa konfidencialurobisa da usafrTxoebis sakiTxebi da maTi gavlena adami-
anur SemoqmedebiT potencialze. magaliTad, xelovnuri inteleqtis (AI) mimarT SiSi 1960-
ian wlebSi pirvelad britanelma maTematikosma da kriptografma irvin jon hudma (Irving 
John Good) gaaxmovana. mecnierma Camoayaliba idea iseTi superinteleqtualuri aparatis 
Sesaxeb, romelic Tavisnairi manqanebis Seqmnas daiwyebs da gadaaWarbebs adamianis intele-
qts. gudis ideis Tanaxmad, moxdeba `inteleqtualuri afeTqeba~, romelic iqneba ukanaskne-
li gamogoneba (Toon 2025). britaneli fizikosi stiven hokingi (Stephen Hawking) gvafrTx-
ilebs, rom xelovnuri inteleqtis mier Seqmnili safrTxis arasakmarisad Sefaseba SesaZloa 
kacobriobis istoriaSi udidesi Secdoma iyos, romelic safrTxes Seuqmnis kacobriobis 
arsebobas (Hawking et al. 2014). 

teqnologiuri industriis liderebi mouwodeben Zlieri sistemebis SemuSavebisa da swav-
lebis SeCerebisken da svamen kiTxvebs _ daexmareba Tu ara xelovnuri inteleqti cxovrebas 
ise, rogorc arasodes, Tu mogvaniWebs imaze met Zalas, romelic Cvensas aRemateba? (Tegmark 
2017). aTasobiT sxva mkvlevarma da teqnologiurma eqspertma Beneficial AI 2017-is konfer-
enciaze kaliforniaSi (Newsweek 2017) xeli moaweres 23 ZiriTad, yvelaze gavlenian prin-
cips (Future of Life Institute 2017), romlebic unda daicvan mecnierebma xelovnuri inteleqtis 
SemuSavebisas, raTa uzrunvelyon misi usafrTxo, produqtiuli da eTikuri mimarTulebiT 
moZraoba. avtorebi stiuart raseli da piter norvigi mouwodeben, rom xelovnuri intele-
qtis yvela mkvlevars unda axsovdes TavianTi muSaobis eTikuri Sedegebi (Russell and Norvig 
2021); SpaceX-isa da Tesla-s damfuZnebel ilon maskis (Elon Musk) gancxadebiT, xelovnurma 
inteleqtma SesaZloa `civilizaciis ganadgureba~ gamoiwvios. (Duffy and Maruf 2023). 

xelovnuri inteleqtis usafrTxoebis Sesaxeb 2023 wlis noembris globalur sami-
tze (didi britaneTi) 28 qveyana SeTanxmda erTobliv qmedebebze, raTa Tavidan aicilon 
am sferoSi swrafi progresis katastrofuli Sedegebi (UK Government 2023) da a.S. aseve, 
aqtualuria mowinaaRmdegeTa SeSfoTeba imis gamo, rom xelovnuri inteleqtis garSemo 
atexilma aJiotaJma, SesaZloa, Seqmnas ararealisturi molodinebi xelovnur inteleqtze, 
rogorc panaceaze, da ara xelsawyoze, romelsac SeuZlia pozitiuri procesebis mxardaW-
era (Berryhill et al. 2019); arsebobs SeSfoTeba imazec, rom teqnologiebze gadaWarbebuli 
damokidebuleba SeiZleba SemoqmedebiTobis daTrgunvasa da unikaluri xedvis gaqrobas 
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Seuwyos xeli (Bello 2023). mecnierebs aRelvebT is faqtic, rom farTo SesaZleblobebTan 
erTad xelovnuri inteleqti sul ufro metad axdens gavlenas ganaTlebazec; maSin, rode-
sac misi ganaTlebaSi gamoyenebis rogorc dadebiTi, ise uaryofiTi mxareebi naTlad Cans 
(Holmes et al. 2021) da a.S. 

am mxriv CvenTvis sainteresoa, magaliTad, kvlevis angariSi plagiatis problemasa da 
mis aRqmaze saqarTveloSi (Bakradze et al. 2016); Tamar Cokoraias kvleva, romelic qarTu-
li perspeqtividan ganixilavs plagiatis cnebas, Sefasebis programuli uzrunvelyofis 
gamoyenebasa da imas, Tu rogor SeuZlia mis gamoyenebas plagiatis identificireba da 
am codnis gamoyeneba saganmanaTleblo gamocdilebis gasaumjobeseblad (Chokoraia 2023); 
kavkasiis universitetis dokumenti, romelic gansazRvravs kavkasiis universitetSi xe-
lovnuri inteleqtis generaciuli xelsawyoebis gamoyenebis eTikur normebs (Caucasus 
University 2024).

saerTaSoriso TanamSromloba aucilebelia, Tumca, gansxvavebuli samarTlebrivi 
sistemebis gamo, rTulia erTiani da mkacri regulaciebis dadgena. aucilebelia arsebuli 
xarvezebis gaTvaliswineba da maTi gadaWra, aseve, xelovnuri inteleqtis pozitiuri mxa-
reebis gamoyeneba. Tumca es aris Sromatevadi procesi. amasTan, gasaTvaliswinebelia isic, 
rom calsaxaa samomavalod saganmanaTleblo sistemaSi adamianis da manqanis TanamSromlo-
bis saWiroeba, radgan es saukeTeso gzaa teqnologiebTan efeqtiani urTierTqmedebisTvis 
(Gates 2023).

5. AI-is integracia Tss akademiis modis dizainis saswavlo procesSi

rogorc ukve aRvniSneT, saqarTveloSi xelovnuri inteleqtis aspeqtebi jer ar aris 
integrirebuli ganaTlebis standartebSi, gansakuTrebiT modis dizainis dargSi. AI ufro 
xSirad gamoiyeneba swavlebis mxardaWerisTvis, vidre rogorc damoukidebeli sagani. mim-
dinare viTareba ki aCvenebs, rom AI-is principebis gageba da masTan efeqturi urTierToba 
saswavlo procesSi dRes gadamwyveti faqtorebia. igi Zalian farTo disciplinaa, informa-
tikis sferoa, romlis kompiuterul sistemebsa da programebs SeuZliaT adamianis intele-
qtualuri aqtivobis reproducireba da adamianebis azrovnebis, swavlebisa da aRqmis mod-
elireba. es yovelive moiTxovs ganaTlebis procesSi xelovnuri inteleqtis gamoyenebis 
standartebis Seqmnasa da regulirebas, raTa swavlis procesSi axali atmosfero Seiqmnas. 
misi funqcionirebis principebis gageba da masTan efeqturi urTierToba saswavlo pro-
cesSi dRes gadamwyveti faqtorebia. studentebma unda icodnen, ra monacemebi ikribeba, 
rogor gamoiyeneba da ra Sedegebi SeiZleba mohyves amas. swavleba mimarTuli unda iyos aq-
tiuri monawileebis Camoyalibebaze, romlebsac SeuZliaT kritikuli analizi da teqnolo-
giebis gacnobierebuli gamoyeneba.

xelovnuri inteleqtis gamoyeneba modis dizainis saswavlo procesSi ara mxolod Tana-
medrove tendencia, aramed gardauvali aucileblobaa teqnologiuri progresis pirobeb-
Si. xelovnuri inteleqtis gamoyenebasTan dakavSirebuli SiSisa da SeSfoTebis daZleva 
SesaZlebelia specialistebis mier Tanamedrove, maRali xarisxis swavlebis meTodebis ga-
moyenebis saSualebiT. rogorc sakuTari gamocdilebidan vnaxeT, dizainis swavlebaSi xe-
lovnuri inteleqtis gamoyeneba mniSvnelovnad uwyobs xels am profesiis ukeTesad dau-
flebas. dRes is Tanamedrove dizainerebis profesiuli unarebis ganuyofeli nawili xdeba. 
eWvgareSea, rom rac ufro met students da pedagogs SeeZleba xelovnuri inteleqtis te-
qnologiebis gamoyeneba saganmanaTleblo procesSi, miT ufro met efeqtur swavla-swav-
lebis gzebs aRmoaCenen, rac mniSvnelovnad gaaumjobesebs swavlis Sedegebs.

Cveni mosazrebiT, AI-is elementebi sasurvelia iswavlebodes arCeviT sagnad inter-
disciplinaruli kursis farglebSi. erT-erTi sfero, sadac xelovnur inteleqts SeuZlia 
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mniSvnelovani gavlena moaxdinos, aris dizainis proeqtireba, romelic moiTxovs studen-
tebisgan farTo speqtris unarebis ganviTarebas, maT Soris SemoqmedebiTi azrovnebis, kon-
cefciebis vizualizaciis, formebisa da masalebis eqsperimentebis Catarebas da rTuli 
problemebis gadaWris unars.

unda iTqvas, rom Tss akademiis modis mimarTulebaze ukve iswavleba axali interdisci-
plinuri sagani dizainis proeqtirebaSi _ `qarTuli tradiciuli Targi da AI-is teqnolo-
giebi dizainSi~, romelic moicavs AI-is gamoyenebis safuZvlebs dizainis procesSi (prompt 
design, vizualuri generacia, neironuli qselebis modelebi); eqsperimentul muSaobas 
tradiciul TargebTan cifruli da AI instrumentebis gamoyenebiT; grafikuli redaqtore-
bis (Adobe Photoshop, Illustrator) da 3D dizainis programebis (CLO3D) gamoyenebas.

am etapze Cven vgegmavT specialur kurss neironuli qselebis Sesaxeb, romelic daeTmo-
ba AI-is SesaZleblobebsa da gamowvevebs da uzrunvelyofs rogorc Teoriul, ise praqti-
kul codnas modis dizainis teqnologiebSi.

statiaSi warmodgenilia Cveni mcdeloba axali saganmanaTleblo strategiebisa da praq-
tikuli meTodebis SemuSavebisa, romlebic efuZneba AI teqnologiebis gamoyenebas.

programis amocanaa:
•	 studentebisTvis sabaziso warmodgenebis SeTavazeba AI-is meTodebis Sesaxeb

•	 Sesabamisi terminologiis gacnoba

•	 AI-is gamoyenebis praqtikuli unarebis ganviTareba martivi amocanebis gadasaWre-
lad da samuSao procesebSi integrirebisTvis

•	 cifruli wignierebis da eTikuri praqtikis ganmtkiceba

•	 damoukideblad martivi modelebis Seqmnis swavleba

disciplinis Seswavlis Sedegad studentebi SeZleben:

•	 generaciuli neironuli qselebis ZiriTadi principebis aTvisebas;

•	 obieqtze orientirebuli proeqtirebis safuZvlebis Seswavlas;

•	 ~promptis” formulirebas da informaciuli modelebis Seqmnas xelovnuri inteleq-
tis daxmarebiT;

•	 neironuli qselebis gamoyenebas profesiuli amocanebis gadasaWrelad da samuSao 
procesebSi integrirebisTvis;

•	 samosis modelirebisas grafikuli gamosaxulebebis Seqmnis teqnikis aTvisebas;

•	 sxvadasxva grafikul redaqtorTan muSaobas.

xelovnuri inteleqtis gamoyenebis akrZalvebisa da SezRudvebis nacvlad, Cven vecdeb-
iT SevimuSaoT eTikuri da saganmanaTleblo politika, romelic moicavs rekomendaciebs 
imis Sesaxeb, Tu rodis da ra doziT unda iqnas gamoyenebuli xelovnuri inteleqti damou-
kidebel samuSaoebSi, aseve ra SemTxvevebSi unda iyvnen informirebuli mentorebi AI siste-
mebis mier generirebul Sedegebze. amasTan, Cven daveyrdnobiT, Cveni azriT, aucilebel 
princips, rom xelovnuri inteleqtis sistemebis warmatebuli danergva dizainis ganaTle-
baSi damokidebulia studentebis mier garkveuli codnisa da unarebis flobaze. amitom, 
vgegmavT xelovnuri inteleqtis safuZvlebis Seswavlis dawyebas meeqvse semestris bolos. 
speckursis Casatareblad vapirebT neironul qselebSi momuSave eqspertebis mowvevas, rom-
lebic, SesaZloa ar iyvnen profesionali pedagogebi, Tumca aqvT AI-Tan muSaobis gamoc-
dileba. isini Seasruleben kuratorebis rols da TiToeuli maTgani swavlebis sxvadasxva 
aspeqtze iqneba fokusirebuli.
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6. daskvna

warmodgenilma kvlevam aCvena, rom sapilote saganmanaTleblo proeqtma warmoaCina 
garkveuli saganmanaTleblo SesaZleblobebi Tanamedrove civilizaciuri gamowvevebis 
konteqstSi, kerZod, modis dizainis swavlebis procesSi. am etapze, AI-is mxolod ramdenime 
elementi gamoviyeneT swavlebaSi. Tumca proeqtis magaliTze naTlad Cans, rom AI teqnol-
ogiebs SeuZliaT Secvalon swavlebis meTodebi da gaaumjobeson saswavlo procesi. kvlevam 
aseve aCvena, rom xelovnuri inteleqtis integracia modis dizainis ganaTlebaSi SeiZleba 
iyos efeqturi mxolod im SemTxvevaSi, Tu igi ganxorcieldeba mkafiod gansazRvruli ped-
agogiuri da Teoriuli CarCos farglebSi.

kvleva daefuZna Design Thinking-is koncefcias, rogorc SemoqmedebiTi da problemaze 
orientirebuli azrovnebis CarCos, xolo AI teqnologiebi gamoyenebuli iyo am procesis 
mxardamWer instrumentebad.

empiriulma dakvirvebam da studentTa namuSevrebis analizma cxadyo, rom AI xels uwyobs 
ideebis generirebis procesis daCqarebas, alternatiuli koncefciebis mravalferovnebas 
da saswavlo procesis dinamizacias. amasTan, kvlevam daadastura, rom xelovnuri intele-
qti ver cvlis dizaineruli azrovnebis fundamentur komponentebs — adamianur gamoc-
dilebas, intuicias da konteqstualur gadawyvetilebebs. Sesabamisad, Design Thinking-is 
procesSi SemoqmedebiTi kontroli da pasuxismgebloba kvlav rCeba studentebisa da peda-
gogis mxares.

kvlevis farglebSi gamoyenebuli samoqmedo kvlevis meTodologia saSualebas iZleoda 
AI-is integraciis procesis dakvirveba momxdariyo realur saganmanaTleblo praqtikaSi, 
rac uzrunvelyofda miRebuli mignebebis empiriul dasabuTebas. xarisxobriv monacemebze 
dafuZnebuli analizi ar isaxavda miznad Sedegebis statistikur ganzogadebas, Tumca war-
moaCina konteqstualuri kanonzomierebebi, romlebic relevanturia dizainis ganaTlebi-
sTvis saqarTvelos konteqstSi.

vfiqrobT, rom xelovnuri inteleqtis integracia umaRles ganaTlebaSi mravali Sesa-
ZleblobiT gamoirCeva, rogoricaa saswavlo garemos modelireba, inteleqtualuri saswav-
lo sistemebi, inteleqtualuri kontentis dagroveba, ZiriTadi amocanebis avtomatizacia 
da sxva. amis wyalobiT SesaZlebelia ganaTlebis amocanebis gadawyveta xelovnuri intele-
qtis gamoyenebiT, rac xels uwyobs codnisa da unarebis ganviTarebas, swavlebis personal-
izaciasa da ukukavSiris individualizacias.

kvleva adasturebs, rom xelovnuri inteleqtis gamoyeneba dizainis saganmanaTleblo 
praqtikaSi ar unda ganixilebodes rogorc safrTxe an pedagogisa da studentis srul-
fasovani Canacvleba, aramed rogorc SemoqmedebiTi da SemecnebiTi procesis gamaZliere-
beli resursi. miRebuli Sedegebi SeiZleba gamoyenebul iqnas rogorc safuZveli Semdgomi, 
ufro farTomasStabiani kvlevebisTvis, romlebic miznad daisaxavs AI teqnologiebis gav-
lenis siRrmiseul Seswavlas dizainis ganaTlebis sxvadasxva konteqstSi.

aqve gamovyofT CvenTvis mTavar gamowvevebsac:

•	 saswavlo resursebis SezRudul xelmisawvdomobas

•	 maRal danaxarjebs teqnologiebis danergvaze

•	 AI-is gamoyenebis codnis deficits

•	 algoriTmebis teqnikur SezRudvebs da dakvirvebebze dafuZnebul Sedegebs

•	 kvalificiuri personalis deficits

AI-s CarTuloba swavlebaSi moiTxovs Semdgom diskusiebs, kvlevas, gamocdilebis 
dagrovebas da etapobriv gaumjobesebas. aseve, migvaCnia, rom dReisaTvis arsebuli mdgo-



_ 124 _

cifruli samyaros evolucia da mdgradi ganviTarebis miznebi  2026  DIGITAL WORLD EVOLUTION AND SUSTAINABLE DEVELOPMENT GOALS

mareobiT, xelovnuri inteleqtis gamoyeneba qarTul ganaTlebaSi mizanSewonilia im piro-
biT, Tu misi teqnologiebi mxolod instrumentul rols Seasruleben.

vimedovnebT, rom statia saintereso iqneba pedagogebisTvis, mkvlevarTaTvis da praq-
tikos dizainerebisTvis da daexmareba pedagogebs, mkvlevrebsa da praqtikos dizainerebs 
ukeT gaigon AI-is roli da gamoyenebis gzebi saganmanaTleblo praqtikaSi.
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anotacia

cifrulma epoqam fundamenturad Secvala codnis Seqmnis, gavrcelebisa da gamoyenebis 
kultura. ganaTlebis sfero, gansakuTrebiT iuridiuli ganaTleba, aRmoCnda im zRvarze, 
sadac akademiuri eTikis tradiciuli standartebi ejaxeba axal realobas: cifrul plat-
formebze dafuZnebul codnis gacvlasa da xelovnuri inteleqtis gavleniT formirebul 
teqstur praqtikebs. plagiatis sakiTxi, romelic warsulSi mxolod akademiur keTilsindi-
sierebasTan iyo dakavSirebuli, dRes iqca erT-erT mTavar gamowvevad profesiuli eTikis, 
samarTlebrivi sizustisa da codnis mdgradobisTvis.

iuridiuli ganaTleba saukuneebis ganmavlobaSi emyareboda originalurobas, argu-
mentaciis damoukideblobas da mkacr citirebis wesebs. amavdroulad, iuridiuli profesia 
imave teqstur struqturebzea agebuli, romelTa ganmeoreba da standartizacia uzrunve-
lyofs samarTlebrivi sistemis stabilurobasa da prognozirebadobas. swored aq Cndeba 
plagiatis paradoqsi: is, rac akademiaSi eTikur darRvevad iTvleba, iuridiul praqtikaSi 
xSirad aris profesiuli efeqtianobis aucilebeli elementi.

kvleva mimarTulia am winaaRmdegobis mizezebisa da Sedegebis gaanalizebisken ci-
fruli transformaciis fonze. cifrul samyaroSi iuridiuli teqstebi, sasamarTlo 
gadawyvetilebebi da xelSekrulebebis nimuSebi advilad xelmisawvdomia, rac amartivebs 
swavlis process, magram amave dros arTulebs originalobis zRvris gamokveTas. xelovnu-
ri inteleqtis mier generirebuli teqstebis gamoyenebam kidev ufro gaamZafra kiTxvebi 
avtorobis, akademiuri keTilsindisierebisa da profesiuli eTikis Sesaxeb. am konteqst-
Si kvlevis mizania imis gaazreba, Tu rogor SeiZleba iuridiulma ganaTlebam SeinarCunos 
eTikuri standartebi da amavdroulad moergos cifruli realobis moTxovnebs.

kvlevis mosalodneli Sedegebi aCvenebs, rom iuridiuli ganaTleba saWiroebs eTikuri 
standartebis gadaxedvas ise, rom isini emsaxurebodes ara akademiur formalizms, aramed 
samarTlebrivi profesiis realur gamowvevebs. saWiroa axali midgoma, romelic daaba-
lansebs originalobasa da samarTlebrivi teqstebis erTianobas, mkacr akademiur moTx-
ovnebsa da cifruli realobis moqnilobas Soris.

plagiatis paradoqsis gaazreba cifruli transformaciis konteqstSi warmoadgens ara 
mxolod akademiur diskusias, aramed mdgradi ganviTarebis miznebis - xarisxiani ganaTlebi-
sa (SDG 4) da Zlieri institutebis Camoyalibebis (SDG 16) - ganuyofel nawils. iuridiuli 
ganaTlebis reforma, romelic aRiarebs cifrul eTikas, teqstis gaziarebis kulturas da 
codnis pasuxismgeblian gamoyenebas, Seqmnis safuZvels iuristTa profesiuli kultur-
isTvis, romelic moergeba cifrul realobas da SeinarCunebs eTikur mdgradobas.

sakvanZo sityvebi: iuridiuli ganaTleba, plagiati, samarTlebrivi praqtika, akademiuri 
eTika, samarTlebrivi wera, profesiuli pasuxismgebloba.
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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 AI-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.	 Sesavali 

Tanamedrove cifrul epoqaSi iuristis profesia moiTxovs samarTlebrivi problemebis 
siRrmiseul analizs, normatiuli regulaciebis efeqtur gamoyenebasa da maRali eTikuri 
standartebis dacvas. iuristebi iReben gadawyvetilebebs, romlebic gavlenas axdens ro-
gorc calkeul pirebze, ise mTlian sazogadoebaze, ris gamoc maTi profesiuli saqmianoba 
gansakuTrebul inteleqtualur da moralur pasuxismgeblobas iTxovs. globalizaciisa 
da cifruli teqnologiebis swrafi ganviTarebis pirobebSi samarTlebrivi procesebis 
marTva, davebis gadawyveta da sakanonmdeblo normebis interpretacia moiTxovs ara mx-
olod samarTlebrivi codnis klasikur formebs, aramed unars, samarTlebrivi principebi 
sworad iqnes gamoyenebuli axal teqnologiur da eTikur realobaSi. iuristis profesi-
uli kompetencia dRes ganisazRvreba ara mxolod samarTlebrivi normebis codniT, aramed 
maTi pasuxismgeblianad, moqnilad da samarTlebrivi sistemis stabilurobis SenarCunebis 
mizniT gamoyenebis unariT praqtikaSi (Twining 1997, 89).

iuridiuli ganaTlebis mizania iseTi profesionalebis momzadeba, romlebic SeZleben 
samarTlebrivad gamarTuli gadawyvetilebebis miRebas, damoukidebeli argumentaciis Cam-
oyalibebasa da samarTlebrivi problemebis praqtikul gadaWras (Vogenauer and Weatherill 
2017, 34). Tanamedrove saganmanaTleblo sivrceSi iuridiuli ganaTlebis mizani axal mniS-
vnelobas iZens. dRes igi aRar Semoifargleba mxolod dogmaturi codnis gadacemiT; misi 
amocanaa studentebis momzadeba iseTi cifruli, eTikuri da interdisciplinaruli ga-
mowvevebisaTvis, romlebic samarTlis gamoyenebis axal formebs qmnian. Tanamedrove iuris-
tis profesiuli momzadeba gulisxmobs ara mxolod normatiuli masalis codnas, aramed 
unars, samarTlebrivi principebi integrirebulad gamoiyenos teqnologiur ekosistemaSi, 
sadac samarTali xvdeba xelovnur inteleqts, monacemTa analitikas da kiberusafrTxoebis 
standartebs.

saerTaSoriso saganmanaTleblo standartebis Tanaxmad, iuridiuli ganaTleba efuZne-
ba sami urTierTdamokidebuli komponentis Tanxvedras: konceptualur codnas, praqtikul 
kompetenciasa da eTikur pasuxismgeblobas. cifruli epoqis pirobebSi es safuZvlebi axal 
mniSvnelobas iZens, radgan iuridiuli ganaTleba aRar efuZneba mxolod dogmatur-Teoriul 
midgomas, aramed gardaiqmneba integrirebul procesad, romelic aerTianebs teqnologiur 
kompetencias, monacemTa analizisa da marTvis unarsa da cifruli eTikis principebs. amgvari 
modeli samarTlis swavlebas aqcevs dinamikur sistemad, romelic miznad isaxavs momavali 
iuristebis momzadebas Tanamedrove profesiuli gamowvevebisaTvis - informaciis sizustis 
dacvidan inteleqtualuri patiosnebisa da profesiuli damoukideblobis ganmtkicebamde.

evropuli umaRlesi ganaTlebis sivrcis (EHEA) standartebis Tanaxmad, samarTlis sa-
ganmanaTleblo programebma unda uzrunvelyon swavlebis iseTi modelis Camoyalibeba, 
romelic Teoriul codnas aerTianebs kvleviT, cifrul da praqtikul kompetenciebTan. 
am midgomis mizania, rom kursdamTavrebulebma SeZlon samarTlebrivi problemebis da-
moukideblad gaanalizeba Tanamedrove teqnologiur garemoSi, flobdnen monacemebTan 
muSaobisa da cifruli wyaroebis eTikuri gamoyenebis unars da amavdroulad icavdnen ak-
ademiuri da profesiuli keTilsindisierebis principebs. aRniSnuli principi xazs usvams 
samarTlis swavlebis gardaqmnas tradiciuli, Teoriaze orientirebuli modelidan iseT 
sistemad, romelic efuZneba studentze orientirebul swavlas, kvleviT CarTulobas da 
codnis pasuxismgeblian gamoyenebaze damyarebul ganaTlebas (EHEA 2015, 57).

Tanamedrove iuridiuli ganaTleba moiTxovs, rom iuristma ara mxolod icodes 
samarTlebrivi normebis Sinaarsi, aramed SeZlos maTi efeqturi gamoyeneba axal social-
ur da teqnologiur realobaSi. samarTlebrivi sistemebis globalizaciam da cifrulma 
transformaciam mniSvnelovnad Secvala profesiis struqtura: iuristis saqmianoba dRes 
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moicavs sakonsultacio, sakanonmdeblo, mediaciur da politikis SemuSavebis procesebs, 
sadac codnis integrireba teqnologiur garemosTan gadamwyvet mniSvnelobas iZens.

teqnologiebis CarTulobam iuridiuli ganaTlebis miznebs axali ganzomileba SesZina: 
students dRes unda SeeZlos samarTlebrivi informaciis kritikuli Sefaseba, cifrul wy-
aroebTan zusti muSaoba da teqsturi monacemebis eTikurad gamoyeneba. amdenad, samarTlis 
swavleba gardaiqmneba ara mxolod profesiuli unarebis ganviTarebad, aramed inteleqtu-
alur da eTikur disciplinad, sadac codnis Seqmna, gadamuSaveba da gaziareba dakavSirebu-
lia cifruli pasuxismgeblobis kulturasTan.

samarTlis dargobrivi maxasiaTebeli (n.d., par. 3.1.2) ganapirobebs, rom iuridiuli ga-
naTlebis TiToeuli safexuri unda iyos morgebuli Sesabamis kvalifikacias da miznad isaxa-
vdes studentis momzadebas im realobisTvis, sadac samarTlebrivi praqtika sul ufro 
metad efuZneba cifrul instrumentebsa da Ria monacemTa bazebs. sabakalavro safexurze 
studentma unda SeiZinos unarebi samarTlebrivi informaciis moZiebisa da gamoyenebis kuTx-
iT, maT Soris cifruli platformebisa da monacemTa bazebis meSveobiT. mas unda SeeZlos 
iuridiuli dokumentebis Sedgena, xelSekrulebebisa da administraciuli aqtebis momzadeba 
ise, rom daculi iyos rogorc samarTlebrivi sizuste, ise akademiuri patiosneba.

samagistro safexurze swavleba moiTxovs ufro maRali donis inteleqtualur da 
eTikur unarebs. es moicavs ara mxolod samarTlebrivi normebis analizsa da gamoyenebas, 
aramed damoukidebeli kvlevis warmarTvas, argumentaciis ganviTarebasa da kompleqsu-
ri samarTlebrivi sakiTxebis gadaWras cifrul garemoSi. magistris kvalifikaciis mqone 
iuristi unda flobdes samarTlebrivi strategiebis damoukideblad SemuSavebis unars, Se-
Zlos samarTlebrivi procesebis marTva da gadawyvetilebebis miReba akademiuri, eTikuri 
da cifruli pasuxismgeblobis standartebis dacviT (samarTlis dargobrivi maxasiaTebeli 
n.d., par. 3.2.2).

2.	 plagiatis paradoqsi iuridiul ganaTlebaSi 

samarTlis swavleba Tanamedrove cifrul realobaSi gardaiqmna codnisa da eTikis in-
tegrirebul procesad, sadac profesiuli kompetencia ganisazRvreba ara mxolod samarT-
lebrivi normebis codniT, aramed maTi gamoyenebis kulturiT. swored am garemoSi iCens 
Tavs plagiatis paradoqsi: akademiuri eTikis tradiciuli normebisa da samarTlebrivi 
praqtikis teqstur realobas Soris arsebuli winaaRmdegoba, romelic Tanamedrove iurid-
iuli ganaTlebis erT-erT yvelaze mwvave gamowvevad iqca.

plagiatis paradoqsi iuridiul ganaTlebaSi yvelaze mkafiod vlindeba maSin, rodesac 
akademiuri standartebis mkacri moTxovnebi ejaxeba samarTlebrivi praqtikis teqstur re-
alobas. universitetebSi plagiati ganixileba rogorc codnis uneblie an Segnebuli miT-
viseba, romelic arRvevs inteleqtualur patiosnebas da zRudavs damoukidebel azrovne-
bas. samarTlebriv sferoSi ki teqstualuri gameoreba xSirad warmoadgens profesiuli 
sizustisa da samarTlebrivi Tanmimdevrulobis SenarCunebis aucilebel meqanizms.

iuridiuli azrovnebis buneba emyareba precedentulobasa da ganmeorebadobas; samar-
Tali efuZneba wina gamocdilebis gadmoRebas, struqturirebasa da ganmtkicebas. swored 
amitom, iuridiuli teqstebis kopireba, formulirebis gameoreba an tipuri dokumentebis 
gamoyeneba ar ganixileba rogorc plagiati, aramed rogorc samarTlebrivi sistemis erTia-
nobis garanti.

saqarTvelos advokatTa profesiuli eTikis kodeqsis (muxli 5) Tanaxmad, advokati val-
debulia, imoqmedos klientis interesebidan gamomdinare da isini pirad an sxva pirebis in-
teresebze maRla daayenos (saqarTvelos advokatTa asociacia 2006, mux. 5). Sesabamisad, 
samarTlebriv praqtikaSi teqstis originalurobaze ufro mniSvnelovania misi sizuste da 
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praqtikuli gamoyenebadoba. swored amitom, dokumentebis kopireba da adaptacia ara mx-
olod dasaSvebi, aramed xSirad aucilebeli procesia, romelic uzrunvelyofs klientis 
interesebis maqsimalur dacvas.

advokatebi da mosamarTleebi aRiareben, rom arsebuli samarTlebrivi dokumentebis 
gamoyeneba efeqturobas, drois dazogvasa da klientebisTvis xarjebis Semcirebas emsax-
ureba. dabalSemosavliani klientebisTvis es gansakuTrebiT mniSvnelovania, radgan yovel 
dokumentze nulidan muSaoba praqtikulad SeuZlebeli iqneboda. samarTlebrivi profesia 
originalurobaze metad sizustesa da Sedegzea orientirebuli.

3.	 cifruli transformacia da xelovnuri inteleqti 

cifrulma transformaciam iuridiuli ganaTleba aqcia dinamikur sistemad, sadac 
swavleba, kvleva da profesiuli eTika gadakveTilia teqnologiur garemosTan. samarTlis 
swavlebis tradiciuli formebi - leqcia, seminari da normatiuli teqstis interpretacia 
- TandaTan icvleba hibriduli modeliT, romelSic codnis Seqmna da gaziareba xorciel-
deba cifruli platformebis, xelovnuri inteleqtisa da monacemTa bazebis meSveobiT. am 
procesma gaaRrmava is disonansi, romelic arsebobs akademiur eTikasa da praqtikul saW-
iroebebs Soris: codnis xelmisawvdomobam gaamartiva swavla, magram gaarTula inteleqtu-
aluri pasuxismgeblobis zRvris gamokveTa.

xelovnuri inteleqtis CarTvam samarTlis swavlasa da praqtikaSi fundamenturad 
Secvala avtorobis buneba. Tu warsulSi iuridiuli teqstis avtorad miiCneoda adamiani, 
romelic asaxavda sakuTar inteleqtualur pozicias da argumentacias, dRes es sazRvari 
mniSvnelovnad gafarTovda. AI-is mier generirebuli samarTlebrivi teqstebi aCens axal 
eTikur sakiTxs - sad mTavrdeba akademiuri daxmareba da iwyeba codnis arakeTilsindis-
ieri gamoyeneba. swored amitom, samarTlis swavlebis Tanamedrove midgoma unda moicavdes 
ara mxolod plagiatis prevencias, aramed cifruli avtorobis gaazrebas, rac gulisxmobs 
codnis Seqmnis procesis gamWvirvalobasa da pasuxismgeblobas TiToeuli inteleqtualu-
ri qmedebis mimarT (Bowie 2017, 146).

cifrul epoqaSi akademiuri keTilsindisiereba axal mniSvnelobas iZens. iuridiuli 
codna yovelTvis warmoadgenda saerTo inteleqtualuri saqmianobis Sedegs, Tumca war-
sulSi is yalibdeboda ufro tradiciuli formebiT - kvlevebis, diskusiebisa da samarT-
lebrivi teqstebis analizis gziT. dRes ki codnis Seqmnis procesi bevrad ufro integri-
rebuli gaxda: samarTlebrivi azris formirebaSi erTdroulad monawileoben studentebi, 
xelovnuri inteleqtis instrumentebi da Ria monacemTa bazebi, rac iuridiuli kvlevis 
struqturasa da dinamikas arsebiTad cvlis. cifrul realobaSi aucilebelia iseTi eTiku-
ri CarCoebis Camoyalibeba, romlebic daicavs adamianis inteleqtualur wvlils da uzrun-
velyofs codnis Seqmnisa da gamoyenebis procesis gamWvirvalobas (UNESCO 2023, 27–29).

4.	 eTikuri mdgradoba da akademiuri keTilsindisiereba 

Tanamedrove iuridiuli ganaTlebis mTavari gamowveva mxolod akademiuri wesebis 
dacvaSi aRar mdgomareobs. ufro mniSvnelovani xdeba is, Tu rogor SeinarCunebs swavleba 
eTikur mdgradobas garemoSi, sadac codnis Seqmna sul ufro metad efuZneba teqnologiur 
saSualebebs. eTikuri mdgradoba gulisxmobs ara akrZalvebze (`ar daakopiro~) dafuZnebul 
zedapirul kontrols, aramed pasuxismgeblobis kulturis Camoyalibebas. students 
unda mieces SesaZlebloba gaanalizos gamoyenebuli wyaroebi, Camoayalibos sakuTari in-
terpretacia da gaacnobieros gansxvaveba miRebul informaciasa da mis inteleqtualur 
wvlils Soris.
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aseT pirobebSi profesiuli da akademiuri keTilsindisiereba veRar Semoifargleba mx-
olod im formaluri standartebiT, romlebic gansazRvrulia universitetebisa da pro-
fesiuli asociaciebis eTikur kodeqsebSi. Tanamedrove garemo moiTxovs ufro siRrmiseul 
midgomas, sadac eTika efuZneba ara mxolod wesebis Sesrulebas, aramed maT gaazrebul gam-
oyenebas saswavlo da profesiul praqtikaSi. am mimarTulebiT unda gadaidgas konkretuli 
nabijebi. pirvel rigSi, saswavlo procesSi aucilebelia cifruli eTikisa da akademiuri 
keTilsindisierebis principebis integrireba ise, rom studentebma SeZlon Tanamedrove 
teqnologiebis gamoyeneba pasuxismgeblobiTa da gamWvirvaled. gansakuTrebuli yuradRe-
ba unda daeTmos xelovnuri inteleqtis instrumentebis gamoyenebis zRvris Sefasebis 
unaris ganviTarebas, rogor ganasxvavon daxmareba da miTviseba, da rogor uzrunvelyon 
teqstis sizuste da damoukidebloba. amasTan, universitetebma unda gansazRvron mkafio 
wesebi generaciuli teqstebis, monacemTa bazebisa da cifruli wyaroebis gamoyenebis Ses-
axeb, raTa codnis Seqmna efuZnebodes ara mxolod teqnologiur SesaZleblobebs, aramed 
eTikur da akademiur standartebs.

sworad am mimarTulebaze miuTiTebs evropis iuridiuli fakultetebis asociaciis 
midgomac, romlis mixedviT samarTlis swavleba sul ufro metad efuZneba teqnologiur 
da eTikur kompetencias, rac aerTianebs samarTlebriv sizustes, cifruli resursebis ga-
moyenebis unarsa da sazogadoebrivi pasuxismgeblobis grZnobas (ELFA 2022, 18).

5.	 daskvna 

plagiatis paradoqsi amgvarad gardaiqmneba iuridiuli ganaTlebis ganviTarebis katal-
izatorad. is cxadyofs, rom iuridiuli ganaTleba unda ganixilebodes ara mxolod akade-
miuri wesebis dacvis sistemad, aramed rogorc sivrce, sadac swavleba, kvleva da eTika 
erTiandeba kritikuli azrovnebis, inteleqtualuri patiosnebisa da sazogadoebrivi pa-
suxismgeblobis kulturad. am gziT plagiatis sakiTxi kargavs akademiuri darRvevis viwro 
mniSvnelobas da gardaiqmneba instrumentad, romelic ganamtkicebs iuridiuli profesiis 
eTikur safuZvels cifrul epoqaSi - iq, sadac codna da teqnologia erTmaneTs erwymis 
samarTlisadmi ndobis SesanarCuneblad.
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Tanamedrove teqnologiebis roli da mniSvneloba ufro da ufro izrdeba `cifrul 
epoqaSi~. samyaro icvleba da teqnikuri ganviTarebis miRwevebi imdenad swrafia, rom 
samarTlebrivi regulaciebi mxolod kvaldakval misdevs maT. cifrulma teqnologiam ga-
naviTara cifruli ekonomika, eleqtronuli biznesi, saqoneli, momsaxureba xelovneba da 
eleqtronuli fuli, rac aCens samarTlis uzenaesobis kodis uzenaesobiT Canacvlebis sa-
frTxes. kodis saSualebiT adamianebs SeuZliaT Seqmnan wesebis sakuTari sistema, romelic 
moqmedebs arsebuli iurisdiqciebis miRma, ramac SeiZleba Searyios saxelmwifoebriobis 
koncefcia. samarTlis uzenaesoba marTavs materialur sferos, xolo kodis uzenaesoba 
moqmedebs virtualur, aramaterialur da ukontrolo sferoebSi, Tumca arsebobs maTi 
kveTis wertili _ virtualuri garigebis aRsruleba materialur sivrceSi xorcieldeba. 
saqarTvelo erT-erTi pirveli qveyanaa msoflioSi, romelmac scada am ori principis Ta-
naarseboba saxelmwifo mmarTvelobaSi da blokCein teqnologiis, gonieri kontraqtisa da 
xelovnuri inteleqtis kombinacia gamoiyena uZravi qonebis reestris warmoebaSi. 

naSromSi ganxilulia blokCein teqnologiis, Wkviani kontraqtebis da xelovnuri in-
teleqtis gamoyenebiT uZrav qonebasTan dakavSirebuli tranzaqciebis Sesrulebis pro-
cesSi wamoWrili gamowvevebi, maTi Tavsebadoba gaeros mdgradi ganviTarebis miznebTan da 
mocemulia rekomendaciebi problemuri sakiTxebis gadaWrisaTvis.

sakvanZo sityvebi: blokCeini, Wkviani kontraqti, xelovnuri inteleqti.
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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.

1.	 Sesavali

meoTxe industriuli revoluciis pirobebSi internetma ukve gaaCina dapirispireba 
geografiul sazRvrebze dafuZnebul ̀ kanonis uzenaesobisa” da virtualur samyaroSi Seqm-
nil `kodis uzenaesobis~ principebs Soris. Tu samarTlis uzenaesoba marTavs materialur 
sferos, kodis saSualebiT Seqmnili wesebi moqmedebs arsebuli iurisdiqciebis miRma vir-
tualur da ukontrolo sferoebSi. es ufro da ufro aqtualurs xdis samarTlis struq-
turis cvalebadobis sakiTxs. Secvlis teqnologiebi uZveles samarTlebriv koncefciebs, 
romelic jer kidev Zveli romidan iRebs saTaves, Tu iqneba igive mniSvnelobis, rogoric 
papirusidan qaRaldze gadasvla (De Filippi and Wright 2018)?

bolo saukuneebis ganmavlobaSi msoflios wamyvani saxelmwifoebis institutebi awyo-
bilia xelisuflebis danawilebis Teoriaze, romelic xandaxan emsgavseboda fiqcias, sadac 
sakanonmdeblo Sto qmnis sakanonmdeblo bazas ori sxva xelisuflebisaTvis da Sesabamisad 
maTi damoukideblobis farglebi kanonmdeblis SexedulebiTaa gansazRvruli. Tumca dRes 
saxelmwifo kontrolisagan Tavis dasaRwevadac virtualur samyaroSi Seqmnilia Tavisu-
fali sivrce, sadac saxelwifo ver axorcielebs Tavis mniSvnelovan funqcias _ gadasaxa-
debis akrefas, ekonomikur kontrols. xom ar niSnavs es imas, rom realuri saxelmwifo in-
stitutebis adgils ikavebs meore fiqcia virtualuri samyaros saxiT, romlis kontroli 
saxelmwifoebs ar ZaluZT, vinaidan kacobriobaSi momwifda idea axali ekonomikuri for-
maciisTvis.

Tumca es ori sistema urTierTqmedeben im farglebSi, ramdenadac urTierTdakavSire-
bulni arian. nebismieri SeTanxmebis sagani kvlav materialuria da saWiroebs aRsrulebas 
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materialur samyaroSi. `sazogadoebrivi urTierTobebis” regulireba am or normatiul 
sistemas Soris kveTaze gadis. maT an konkurencia unda gauwion erTmaneTs, an iTanamSrom-
lon da miaRwion urTierTTavsebadobas. aseT SemTxvevaSi gamosavali mxolod erTia: saxel-
mwifoebma unda moaxdinon virtualur samyarosTan integrireba, vinaidan konkurenciam 
SeiZleba safrTxe Seuqmnas ara mxolod saxelmwifoebriobis ideas, aramed ufro globalur 
sakiTxebsac, rogoricaa, magaliTad, gaeros mdgradi ganviTarebis miznebi(10, 16) (De Filippi 
and Wright 2018).

kvlevebi aCvenebs, rom teqnologia sul ufro misaRebi xdeba sajaro seqtorisTvis. mag-
aliTad, estoneTSi blokCeini eleqtronuli estoneTis programis safuZvelia, romelic 
aerTianebs sajaro servisebs erTi cifruli platformis saSualebiT. saqarTveloSic ukve 
danergilia eleqtronuli mmarTveloba. yvela ZiriTadi reestri, rogoricaa moZravi da 
uZravi qonebis, samewarmeo, samoqalaqo, sanotaro da sxva reestrebi eleqtronulia. yvela 
moqalaqes SeuZlia miiRos eleqtronuli servisi portalze: www.my.gov.ge (BDO Georgia 
n.d.; NAPR n.d.).

2.	 blokCein teqnologia da Wkviani kontraqtebi uZravi qonebis  
tranzaqciebSi

saqarTvelo erT-erTi pirveli qveyanaa, romelmac blokCeinis teqnologiuri miRweva 
uZravi qonebisa da biznesis registraciisas gamoiyena. sajaro reestrma 2016 wlidan uZra-
vi qonebis registraciis blokCein teqnologiaze dafuZnebuli sistemis sacdeli proeqti 
SeimuSava. dReisaTvis uZrav qonebaze amonaweris Sesaxeb informacia blokCein sistemaSi 
aisaxeba. blokCeinis qselSi uZrav qonebaze amonaweris namdvilobis gadamowmeba nebismier 
moqalaqes SeuZlia specialur vebgverdebze: www.blockchain.info, www.blocktrail.com, www.
btc.com (NAPR n.d.).

blokCeinis bazaSi informaciis ganTavseba niSnavs imas, rom saxelmwifos Careva da 
saxelmwifo reestrSi monacemebis raime formiT Secvla gamoricxulia. am TanamSromlo-
bis arsi mgomareobs Tavad saxelmwifos gakontrolebis meqanizmis SeqmnaSi da Sesabamisad, 
konstituciiT daculi sakuTrebis uflebis dacvis garantia. erTxel ganxorcielebuli 
tranzaqciis Canaweris Secvla SeuZlebelia yvela momdevno tranzaqciis blokis Secvlis 
gareSe. erT konkretul monacemSi ukanono manipulaciis nebismieri mcdelobisas qselis 
yvela kompiuteri saeWvo moqmedebas avtomaturad blokavs (NAPR n.d.).

saqarTveloSi blokCein teqnologiis ganviTarebis meore faza Wkviani kontraqtebis 
(Smart Contracts / ~smart” kontraqti) danergvas gulisxmobda. gonieri kontraqtebis 
sistemis saSualebiT yidva-gayidvis SeTanxmeba mxareebs cifrul formatSi unda ganexor-
cielebinaT. cifruli kontraqtebis, eleqtronulad xelmowerili PDF dokumentebis (e.w. 
eleqtronuli kontraqtebis) Semdeg ~smart” kontraqti kidev ufro win gadadgmuli nabijia 
teqnologiebisa da samarTlis kveTaSi. efeqtianoba da safasuri centraluri aspeqtebia 
gonieri kontraqtebis gamoyenebaze diskusiisas. Tumca termini `Wkviani kontraqti~, rome-
lic kompiuteruli mecnierisa da kriptografis n. sabos qmnilebaa 1990-ian wlebSi, sulac 
ar niSnavs Wkvianurs, radgan kontraqts SeiZleba ewodos “Wkviani” mxolod im SemTxveva-
Si, Tu avtomatizacia agebulia garkveul xelovnur inteleqtze (“AI”). Wkviani kontraqtis 
gamoyeneba dafuZnebulia ramdenime arsebiT maxasiaTebelze, rogoricaa TvalsaCinoeba, 
Semowmebadoba, privatuloba da aRsrulebadoba, rac gamomdinareobs blokCeinis teqniku-
ri parametrebidan. am sistemebis dizainis miznebi da principebi gamomdinareobs samarT-
lebrivi principebidan da ekonomikuri da usafrTxo protokolebis Teoriebidan. Wkviani 
kontraqtebi gansakuTrebiT inovaciuri gaxda, mas Semdeg, rac gamoiyeneba blokCein teqno-
logiasTan erTad. cifruli vaWrobis palatam biznesis warmarTvis gzebis gasaumjobese-
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blad moaxdina Wkviani kontraqtebis aliansis inicireba, romelic miznad isaxavs Wkvian 
kontraqtebis gagebas, ganviTarebas da miRebas (NAPR n.d.; Woebbeking 2019; Clifford Chance 
2018; Ene 2020; Szabo 1996; Szabo 1997; Chamber of Digital Commerce n.d.).

amgvari kontraqtebis upiratesobad miCneulia or mxares Soris garigebis dadebis sa-
Sualeba mesame mxaris dadasturebis gareSe. klasikuri gagebiT xelSekruleba, rogorc 
or pirs Soris garigeba, ar warmoadgens avtonomiur movlenas. mis SesrulebaSi, umravles 
SemTxvevebSi, ereva mesame piri, romelic axdens garigebis pirobaTa formirebas (advoka-
ti), adasturebs xelSekrulebis pirobebs (notariusi), an/ da axorcielebs saSuamavlo fun-
qciebs (komerciuli banki, saxelmwifo dawesebuleba an sxva saxis Suamavali). Tavdapirve-
lad, iuridiuli profesiis warmomadgenlebis mier erTgvar safrTxed SeiZleba aRqmuliyo 
Wkviani kontraqtebi, Tumca saxelmwifo servisebSi maTi danergva iZleva imis varaudis sa-
fuZvels, rom iuridiuli profesiebSi SesaZlebelia aRniSnuli teqnologiis integrireba. 
Tanamedrove etapze yvelaze gavrcelebulia kontraqtebis Sereuli modeli, rodesac xe-
lSekrulebis nawili Sedgenilia bunebriv enaze, xolo nawili mocemulia ~smart” kontarq-
tis saxiT. Sesabamisad, Tu samomavlod dainregeba uZravi qonebis gankargvasTan mimarTe-
baSi ~smart” kontraqtebis gamoyeneba, mosaxleobis qonebrivi interesebis dacvis mizniT 
mizanSewonili iqneba maTi danergva moxdes gansakuTrebiT frTxilad da informirebulad. 
am etapze unda aRiniSnos rom klasikuri saxiT ~smart” kontraqtebis danergva ar ganxor-
cielebula, miuxedavad maTi danergvis daanonsebisa. sapirwoned Seiqmna e.w. qarTuli pro-
duqti _ gonieri kontraqti, razec qvemoT gveqneba saubari (Khikhadze n.d.; UINL 2016).

3.	 xelovnuri inteleqtis gamoyeneba uZrav qonebasTan dakavSirebul 
tranzaqciebSi

sajaro reestris erovnulma saagentom danerga inovaciuri servisi _ gonieri kontraq-
ti. saagentos vebgverdze gacxadebulia, rom gonieri kontraqtis saSualebiT msoflios 
nebismieri wertilidan eleqtronulad aris SesaZlebeli uZravi qonebis SeZena/gasxviseba. 
xolo gonieri kontraqti aris sando, usafrTxo da swrafi momsaxureba, romelic avtoma-
tizaciis xarjze zogavs rogorc momxmareblis, ise servisis mimwodeblis droiT da finans-
ur resurss. aRniSnuli tranzaqcia regulirebulia kanonqvemdebare aqtiT _ sajaro rees-
tris Sesaxeb instruqciiT, romlis me-13 muxls daemata me-10 da 11-e punqtebi, romelTac 
aqvs erTgvarad sapilote xasiaTi aqvT da romelTa Sesabamisad: (NAPR n.d.)

saagento uflebamosilia dainteresebuli pirisa da administraciul warmoebaSi monaw-
ile sxva piris (mowme, eqsperti da sxv.) vinaoba daadginos distanciuri identifikaciisa da 
verifikaciis eleqtronuli platformis meSveobiT, romelic uzrunvelyofs kompiuteru-
li algoriTmiT verifikaciis gziT fizikuri piris saxisa da piradobis damadasturebeli 
dokumentis monacemTa bazasTan Sedarebas. Tu dainteresebuli piris vinaoba distanciuri 
identifikaciisa da verifikaciis eleqtronuli platformis meSveobiT ver dadginda, saa-
gento gancxadebas ar daaregistrirebs (Ministry of Justice of Georgia 2019).

aplikaciis anotaciis mixedviT aRniSnuli programa moicavs sam safexurs: pirveli nabi-
jia gonieri kontraqtis aplikaciis meSveobiT eleqtronuli xelSekrulebis Seqmna; meore 
qmedebaa moqalaqis distanciuri identifikacia da mis mier xelSekrulebis eleqtronuli 
xelmoweriT da swored am procesSi gamoiyeneba xelovnuri inteleqti; 3. registratori 
iRebs registraciis Sesaxeb gadawvetilebas da Tanxa avtomaturad iricxeba gamyidvelis 
angariSze (NAPR n.d.).

pirvel rigSi samsjeloa ramdenad Seesabameba amgvari tranzaqcia sajaro reestris 
funqcias _ samoqalaqo kodeqsis 311-e muxli adgens sajaro reestris daniSnulebas, rom-
lis Tanaxmad sajaro reestris ZiriTadi funqcia aris monacemTa aRricxva, am SemTxvevaSi 
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ki sajaro reestri xelSekrulebis dammowmeblis funqcias iTavsebs.
gansakuTrebiT sayuradReboa is, rom aplikaciaSi CaSenebulia xelovnuri inteleqti 

amowmebs identurobas: axdens pirovnebis fotosa da dokumentze arsebuli fotos dadare-
bas erTmaneTTan da gansazRvravs, ramdenad erTi da igive adamiania; aseve amowmebs sicocx-
lianobas, kerZod pirovnebis avTenturobas da dinamiuri selfis meSveobiT adasturebs, 
rom kameris meore mxares namdvilad cocxali adamiania; identifikaciis procesi gulisx-
mobs dadgindes, rom momxmareblis mier warmodgenili dokumenti arsebobs, is validuria 
da momxmarebeli fizikuri piri Seesabameba dokumentis saidentifikacio monacemebs. am 
mizniT, gamoiyeneba integrirebuli procesi, rac gulisxmobs identifikacias da momxmare-
blis Semdgom verifikacias ssip `saxelmwifo servisebis ganviTarebis saagentos~ monacemTa 
bazebSi (Dörfler 2022; NAPR n.d.).

aRsaniSnavia, rom 2024 wlis 13 marts evroparlamentis mier damtkicebuli xelovnu-
ri inteleqtis aqtis Sesabamisad, romelic axdens xelovnuri inteleqtebis kategori-
zacias, dauSvebeli riskis xelovnur inteleqts ganekuTvneba sistemebi, romlebsac aqvT 
SesaZlebloba moaxdinon adamianebis biometriuli identifikacia da kategorizacia; ada-
mianebis distanciuri, realur droSi biometriuli identifikacia. aRsaniSnavia isic, rom 
dauSvebeli riskis xelovnuri inteleqtis akrZalva ar aris absoluturi da misaRebia rig 
gamonaklis SemTxvevebSi magaliTad, operatiuli samZebro samuSaoebSi. Tumca ramdenad 
warmoadgens uZrav qonebasTan dakavSirebuli tranzaqcia gamonaklisis safuZvels, aseve 
samsjelo sakiTxia (European Union 2024).

zemoaRniSnuli brZanebis dataluri analiziT ikveTeba Semdegi gamowvevebi:
- kanonmdeblobaSi jer ar ganxorcielebula saxis amomcnobi algoriTmis legitimacia, 

miuxedavad amisa, is ukve gamoiyeneba sajaro servisebSi. marTalia saxis amomcnobi siste-
ma sakmarisad amcirebs araswori identificirebis risks, magram aucilebelia arsebobsdes 
samarTlebrivi normebi, romelic gansazRvravs mis CarCo principebs. Sesabamisad, mniS-
vnelovania sakanonmdeblo aqtiT misi regulireba.

- mniSvnelovania aseve pasuxismgeblobis sakiTxi _ ramdenad iRebs saxelmwifo Tavis 
Tavze pasuxismgeblobas, Tu algoriTmi gamova mwyobridan da gamoiwvevs zians. am SemTx-
vevaSi samomavlod SesaZloa mniSvneloba mieniWos xelovnuri inteleqtis samarTalsu-
bieqturobis sakiTxs, rogorc evroparlamentis mier robotikis Sesaxeb saxelmZRvanelo 
rezoluciiT dainicirda, kerZod SeeqmnaT eleqtronuli pirovneba `inteleqtualuri~ 
robotuli artefaqtebisTvis. Tumca vinaidan adamianis uflebaunarianoba Tandayolili 
Tvisebaa Rirsebis msgavsad, xelovnuri inteleqtis iuridiuli uflebaunarianoba ver iqne-
ba bunebrivi da SeiZleba iyos mxolod normatiuli, iuridiuli piris msgavsad. evroparla-
mentis mier SekveTil kvlevasac, romlelSic Camoyalibda Sexeduleba, romlis mixedviTac 
xelovnuri inteleqti SeiZleba iyos kidev erTi, axali iuridiuli piri _ eleqtronuli 
piri, romelic SeZlebs uflebaunarianobis SeZenas Sesabamis reestrSi registraciiT, da 
mis mier TviTganviTarebis miRwevis SemTxvevaSi dadges misi pasuxismgablobis sakiTxic. 
jerjerobiT, sawyis etapze, saxelmwifo servisebis gawevisas zianis miyenebis SemTxveva-
Si pasuxismgebel pirad unda ganisazRvros saxelmwifo, magram yuradRebis miRma ar unda 
darCes misi Semqmneli. es midgoma Seesabameba evrokavSiris forumze wamoWril mosazrebas, 
romlis Tanaxmad am etapze xelovnuri inteleqtis iuridiuli pirovnebis miniWeba saWiro 
araa, radgan mis qmedebebze pasuxismgebloba ukve arsebulma pirebma unda aiRos (Negri 2021; 
Ziemianin 2021; European Commission 2019).

- aRsaniSnavia, rom gonier kontraqts ar axasiaTebs ~smart” kontraqtis mTavari maxas-
iaTebeli _ mesame mxaris Caurevloba, rac mas faqtobrivad utolebs eleqtronul sanota-
ro moqmedebas, im gansxvavebiT, rom notariusi onlain sanotaro moqmedebis Sesrulebisas 
amowmebs piris nebasac, xolo sajaro reestris TanamSromeli ismens mxareTa mier gacxa-
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debul nebas, misi Semowmebisa da namdvilobis dadgenis gareSe. cvlilebis Tanaxmadac, 
garigebis Sinaarsis gacnobis Semdeg mxareebma mkafiod unda ganacxadon, rom garigeba Sees-
abameba maT nebas da xels aweren mas eleqtronulad. saagentos uflebamosili piri garige-
bis mxareTa xelmowerebis namdvilobas amowmebs dokumentze kvalificiuri eleqtronuli 
xelmoweris Stampis dasmiT. daTqma sainteresoa im garemoebidan gamomdinare, rom Semd-
gomSi, instruqciis Tanaxmad, saagentos TanamSromeli mxolod xelmoweras daamowmebs da 
kanoniT mas nebis gamovlenis Semowmebis ufleba ar aqvs, xolo nebis gamovlenis Semowmeba 
pirdapir ukavSirdeba samarTlebrivi usafrTxoebis principis realizacias da warmoadgens 
kerZosamarTlebrivi xelSekrulebis mTavar birTvs. Sesabamisad, aRniSnuli programa ar 
Seesabameba ~smart” kontraqtis koncefcias da ubralod axdens ~smart” kontraqtis mTavari 
maxasiaTeblis _ privatulobis ugulvebelyofiT internetis meSveobiT kerZo samarTle-
brivi xelSekrulebis damowmebas nebis nemdvilobis Semowmebis gareSe. es adasturebs imas, 
rom jerjerobiT interneti axali moedania Zveli TamaSebisTvis da ver cvlis samarTlis 
struqturas.

- aseve sainteresoa xelovnur inteleqtTan ukve problematurad dasaxelebuli miker-
Zoebis sakiTxi da misi mimarTeba sxvadasxva mowyvlad fenasTan. evroparlamentis regula-
ciam xazi gausva xelovnuri inteleqtis mier sazogadoebis garkveuli jgufebis mimarT 
diskriminacias. Cndeba kiTxva _ SeZlebs Tu ara uflebamosili piri Tavisi uflebis ganxor-
cielebas Tu saxis amomcnobma sistema mis diskriminacias moaxdens? es kiTxva gansakuTre-
biT aqtualuria imis gaTvaliswinebiT, rom ufro da ufro viTardeba samarTlebrivi da 
socialuri saxelmwifos koncefcia, romlis mTavari laitmotivi sociumis yvela wevris, 
maT Soris mowyvladi pirebis uflebebis Tanabrad dacvaa. aRsaniSnavia, rom sazogadoebis 
yvela wevris gaTvaliswinebis da CarTulobis tendencia SeimCneva ara mxolod samarTlis, 
aramed ekonomikur mecnierebaSic, sadac aRaraa popularuli ~laissez-faire~ doqtrina, ro-
melic gulisxmobs individebisa da sazogadoebis ekonomikur saqmeebSi minimaluri sam-
Tavrobo Carevis politikas. dReisaTvis ekonomikaSi nel-nela fexs ikidebs pluralizmis 
Teoria, romelic gulisxmobs mravali Tvisebisa da mravalferovani interesebis Tanaarse-
bobas. ekonomistTa mosazrebiT, adam smitis principi ~uxilavi xeli” warmatebiT SeiZleba 
Seicvalos neSis ~wonasworobis TeoriiT”: sazogadoebisTvis saukeTeso strategia aris is, 
rac gulisxmobs, rom jgufis TiToeuli wevri iTvaliswinebs ara mxolod sakuTar, aramed 
sxvaTa interesebs.~ radgan samarTali da ekonomika urTierTganmapirobebeli socialuri 
movlenebia, aRniSnuli ekonomikuri doqtrina TavisTavad moiTxovs Sesabamis samarTle-
briv midgomas; midgomas, romelic sazogadoebis sxva wevrebis interesebsac gaiTvalis-
winebs. Sesabamisad, wminda kapitalistur-merkantiluri sazogadoeba, romelic upirateso-
bas finansurad privilegirebulebs aniWebs, aRaraa aqtualuri da am fonze gansakuTrebuli 
mniSvneloba eniWeba gaeros mdgradi ganviTarebis 17 miznidan me-10 mizans, uTanasworobis 
Semcirebas. am SemTxvevaSi gansakuTrebul mniSvnelobas iZens algoriTmis gamWvirvalobis 
sakiTxi: amitom saxis amomcnobi algoriTmis gamWvirvalobis standartic unda iyos maRali. 
saxelmwifo servisebis sworad gamoyeneba aseve pirdapir ukavSirdeba gaeros me-16 mizans 
(mSvidoba, samarTlianoba da Zlieri institutebi); Sesabamisad, aucilebelia gamWvirvale 
da Tanaworobis uzrunvelmyofi kodebis Seqmna da mosaxleobis informireba (European Par-
liament 2021; Encyclopaedia Britannica n.d.; Kharitonashvili 2021; United Nations 2015; CEPEJ 
2018).

- ganxilvas saWiroebs aseve xelmoweris sakiTxi. instruqciis 581 muxli iTvaliswinebs 
garigebis dadebis specialur wess: xelmoweris damowmebaze uflebamosili saagentos Ta-
namSromlis TandaswrebiT, eleqtronuli dokumentis saxiT Seqmnil garigebaze mxaris xe-
lmowera SesaZlebelia ar akmayofilebdes kvalificiuri eleqtronuli xelmowerisaTvis 
kanoniT dadgenil moTxovnebs, Tu garigebis dadeba xdeba komunikaciis distanciuri ele-
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qtronuli saSualebis gamoyenebiT da uzrunvelyofilia garigebis mxareebis pirdapiri 
vizualuri kontaqti. saqarTveloSi, rogorc aRiniSna garigebis damowmebis werilobiTi 
forma moiazrebs pirad xelmoweras, romelTanac gaTanabrebulia kvalificiuri eleqtro-
nuli xelmowera kanonis safuZvelze. am SemTxvevaSi uZravi qonebis gankargvis garigebaze 
ideba ssgs-s bazaSi daculi piris xelmowera avtomaturad. Sesabamisad, sadiskusio sakiTxia 
kanonqvemdebare aqtiT gamonaklisebis dadgena masze ierarqiulad maRla mdgom samarTle-
briv aqtSi _ kanonSi; kerZod, samoqalaqo kodeqsSi. kvlav Cndeba kiTxva: CaiTvaleba Tu ara 
es garigeba werilobiT dadebulad da winaaRmdegobaSi xom ar mova samoqalaqo kodeqsTan, 
romelic gansazRvravs garigebaze xelmoweris wess da alternativad ganixilavs mxolod 
kvalificiur xelmoweras (Ministry of Justice of Georgia 2019)?

4.	 daskvna

kvlevis Sedegad gamoikveTa, rom aRniSnuli programa ar Seesabameba ~smart” kontraq-
tis koncefcias da ubralod axdens xelSekrulebis mTavari maxasiaTeblis _ privatulo-
bis ugulvebelyofiT internetis meSveobiT xelSekrulebis damowmebas nebis gamovlenis 
namdvilobis Semowmebis gareSe da aseve kanoniT xelmowerisaTvis dadgenili wesis gverdis 
avliT.

vinaidan uZrav qonebasTan mimarTebaSi ukve gamoikveTa samarTlisa da teqnologiebis 
kveTa, samarTlebrivi usafrTxoebis miznebidan gamomdinare, mizanSewonilia, uZrav qone-
basTan dakavSirebuli garigebebis damowmebis mimarT saqarTvelom gaiziaros evropuli 
midgomebi, sadac naklebi yuradReba eqceva siswrafes da upiratesoba eniWeba usafrTxo 
samoqalaqo brunvas. teqnologiuri siaxleebis iseT mniSvnelovan sferoSi danergvisas, 
rogoricaa sanivTo samarTali, upirvelesad unda moxdes jer am teqnologiebis zogad 
samarTlebriv CarCoSi Casma da Semdeg maTi danergva. Sesabamisad, uZrav qonebaze garige-
bebis damowmebisaTvis xelovnuri inteleqtis meSveobiT saxis amomcnobi sistemis gamoy-
enebamde unda ganxorcieldes saxis amomcnobi sistemis maregulirebeli normebis da uZrav 
qonebasTan dakavSirebuli tranzaqciebis ganxorcielebis ZiriTadi principebis gansaz-
Rvra sakanonmdeblo doneze.

am procesSi sayuradReboa, rom algoriTmi, romliTac imuSavebs saxis amomcnobi siste-
ma, iyos gamWvirvale, raTa gamoiricxos saxelmwifo reestrSi manipulirebis yovelgvari 
eWvi da riski, raTa uzrunvelyofili iyos gaeros mdgradi ganviTarebis me-10 da me-16 mi-
zani.

aseve, mniSvnelovania ganisazRvros pasuxismgeblobis sakiTxi im SemTxvevisTvis, Tu 
sistema gamova mwyobridan, moxdeba piris nebaze manipulireba an kiberSetevis Sedegad 
qoneba ganikargeba arauflebamosili piris mier. Sesabamisad, sawyis etapze xazi unda gaes-
vas saxelmwifos mier zianis anazRaurebis sakiTxs.
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