TeopeTnyHi Ta NpuKNagHi NMTaHHS ekoHoMikW. Bunyck 1 (52)

YOK 331.5.024:004(477+100)

JEL J21, J23, J24, 033

ORCID ID: 0000-0003-4889-1247

ORCID ID: 0009-0005-2610-8540

DOI https://doi.org/10.17721/tppe.2026.52.2

Chornous G., Doctor of Sciences (Economics), Professor
Taras Shevchenko National University of Kyiv
galyna.chornous@knu.ua

Nosko R., PhD Student

Taras Shevchenko National University of Kyiv
roman.nosko@knu.ua

IT LABOR MARKET IN UKRAINE AND THE WORLD: KEY VECTORS OF DEVELOPMENT

The article investigates the processes of transformation and development of the labor market for information
technology (IT) professionals in Ukraine and globally from 2015 to 2025, outlining forecast trends up to 2030.

The modern digital economy generates unprecedented demand for highly qualified IT personnel, driven by
the massive adoption of generative artificial intelligence (Al), cloud technologies, Big Data, and the automation
of business processes.

The purpose of the article is to identify the patterns and specifics of the development of the IT professionals'
labor market in Ukraine and globally for the period 2015-2025, define the key factors of supply and demand,
analyze wage transformations, and establish forecast benchmarks up to 2030.

The methodological basis of the research relies on general scientific and specialized methods: system-
Structural, statistical, comparative analysis, and empirical generalization.

As a result of the study, three key stages of market development are identified: pre-pandemic growth, remote
transformation during COVID-19, and adaptation to macroeconomic instability (2022-2025). The extraordinary
resilience of the global and domestic IT markets to exogenous shocks (the COVID-19 pandemic, war) has been
proven, which caused the industry to shift from quantitative growth to qualitative structural optimization.

A profound restructuring of demand and professional polarization is revealed: an exponential increase in the
need for Senior-level specialists in Al/ML, Data Engineering, cybersecurity, and cloud computing against the
backdrop of the risk of automating the basic tasks of Junior specialists.

The Ukrainian IT sector is successfully adapting by shifting away from traditional outsourcing toward product
R&D centers, with Defense Tech emerging as a powerful hiring driver.

It is substantiated that the key challenge for maintaining competitiveness in the context of digitalization is the
widespread adoption of continuous learning (upskilling and reskilling).

Recommendations are formulated to mitigate the talent shortage by fostering close synergy among the state,
business, and higher education institutions to modernize educational programs.

Keywords: labor market, IT professionals, supply and demand, artificial intelligence, wage premium, skills
gap, digital transformation, globalization.

Problem statement. Over the past decade, the labor market for IT professionals has
undergone profound structural transformations driven by rapid technological innovation,
globalization, and a series of external macroeconomic shocks. Information technologies have
become an integral component and a catalyst for the development of virtually all spheres of
economic activity, ranging from medicine and agriculture to mechanical and aerospace
engineering. The global digitalization of the economy drives consistently high demand for
qualified professionals with advanced competencies in programming, data analysis,
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cybersecurity, and the implementation of artificial intelligence (Al) systems. Simultaneously, the
IT labor market is characterized by high dynamism, sensitivity to geopolitical changes, and rapid
skill obsolescence, underscoring the urgent need for continuous monitoring and scientific
analysis.

Literature review. The development of the IT sector and its labor market remains a focal
point for many domestic and foreign scholars. A significant contribution to researching the
specifics of the Ukrainian IT market's functioning, its export potential, and statistical patterns was
made by such scholars as O. Zhuravlov [1], O. Karyi, L. Halkiv, and A. Tsapulych [2], who
analyzed the drivers of the technological sector's activation. The trends in the economic
development of the digital services market and benchmarks for Ukraine in the context of
globalization are thoroughly covered in the works of I. Shtuler and V. Prestaia [3]. Special
attention should be given to modern studies of the domestic technological sector's functioning
under the conditions of macroeconomic shocks and war, reflected in the scientific research of
T. Melnyk and O. Zavhorodnia [4]. The transformation of professional and qualification
requirements in the labor market under the influence of the massive integration of generative Al
systems and automation is explored in the fundamental works of leading foreign economists,
particularly D. Acemoglu and P. Restrepo [5]. At the same time, the impact of cutting-edge Al
technologies on the growth of IT firms, product innovations, and the demand for highly
specialized professionals is thoroughly investigated in the works of J. Hodson, A. He, T. Babina,
and A. Fedyk [6]. In turn, recent studies by S. Aum and Y. Shin [7] present a comprehensive
macroeconomic analysis of the consequences of implementing cloud computing, Big Data, and
Al for the structure of vacancies and employment polarization. A significant role in the systematic
monitoring of market conditions is also played by analytical reports from leading consulting
institutions (Gartner, World Economic Forum (WEF)) and domestic specialized platforms (DOU,
Djinni).

Unresolved issues. Despite the existence of thorough scientific research on individual
aspects of the IT industry's development, there remains a lack of a comprehensive analysis
regarding the evolution of the IT professionals' labor market over the extended period of 2015-
2025, which would combine the assessment of quantitative macro-indicators (employment
volumes, vacancy dynamics, market capitalization) with a systemic study of structural shifts. In
particular, the cumulative impact of the global COVID-19 pandemic, the full-scale war in Ukraine,
and the widespread adoption of generative Al on the transformation of professional and
qualification requirements for employees requires a deeper understanding.

The purpose of the article. The primary purpose of the article is to identify the patterns and
specifics of the development of the IT specialists' labor market in Ukraine and globally from 2015
to 2025, define the key factors of supply and demand, analyze wage transformations, and
establish forecast benchmarks up to 2030.

Research methodology. The fundamental principles of economic theory, labor economics,
and the concept of the digital economy form the theoretical and methodological basis of the
research. To achieve the set purpose, a complex of general scientific and special methods was
applied: the process of system analysis (to study the labor market as a complex dynamic
system), statistical and graphical techniques (to analyze the dynamics of the number of IT
professionals, vacancies, and wage levels), the method of comparative analysis (to compare the
development trends of the national and global markets), and the process of empirical
generalization (to formulate conclusions and recommendations based on industry analytics
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data). The information base comprised analytical reports from international organizations (WEF,
Gartner), data from the State Statistics Service of Ukraine, the National Bank of Ukraine, as well
as statistics from specialized Ukrainian and international job search platforms.

Research results. The global information technology market is characterized by significant
volumes of capitalization and a high level of spatial concentration. Leading positions by the share
of IT professionals in the employment structure are traditionally held by countries such as the
USA, India, China, Japan, Germany, and France. At the same time, Ukraine has confidently
integrated into the global technological space, ranking among the top in international rankings
of software developers. Given the specifics of the industry, it is advisable to treat the IT labor
market as an independent object of research, influenced by specific macroeconomic and
technological factors.

A retrospective analysis allows identifying three key stages in the development of the modern
IT labor market: the pre-pandemic period (up to the end of 2019), the transformation stage under
the influence of the COVID-19 pandemic, and the period of macroeconomic turbulence, which
for Ukraine is burdened by the consequences of the full-scale invasion (2022-2026 with a
transition into the forecasted future).

In the pre-pandemic period (up to the end of 2019), the global IT labor market demonstrated
steady, rapid growth. This stage was characterized by the rapid scaling of technology
companies, increased corporate budgets for digitalization, and the rapid emergence of
innovative startups. These processes generated a high demand for qualified personnel, which
was accompanied by a stable increase in wage levels and the formation of a global shortage of
experienced specialists (Middle and Senior levels).

According to data from the analytical portal Globe Newswire [8], in 2018, the Asia-Pacific
region held the largest share of the global IT market (34%), followed by North America (30%),
while Africa accounted for only 2%. The expansion of the technological sector was accompanied
by a proportional increase in companies' operating expenses, the main items of which were the
payroll fund and the development of office infrastructure. According to Gartner reports [9], global
IT spending in 2019 reached 3.74 trillion USD, up 0.6% from 2018. Despite macroeconomic
uncertainty (the threat of recession, Brexit, trade wars), technological spending remained stable,
and the US market maintained its status as the world's most significant (31% of total volume, or
1.6 trillion USD). According to the CompTIA Cyberstates report [10], the economic contribution
of the US technology sector to the country's GDP exceeded that of traditional industries such as
retail trade, construction, and transportation.

In parallel with global trends, the Ukrainian IT market experienced active expansion. A
favorable business climate spurred the launch of new products and the expansion of outsourcing
companies, leading to the consolidation of the IT industry in leading positions in wage levels in
Ukraine. As of 2018, nearly 160,000 professionals were employed in the domestic IT industry,
an increase of 26% from 2017 [11]. Overall, during 2017-2018, the industry demonstrated an
unprecedented growth of 60%. The positive dynamics continued in 2019: the market volume
expanded by another 20%, resulting in the creation of 32 thousand new jobs [12] (Figure 1).

22



TeopeTnyHi Ta NpuKNagHi NMTaHHS ekoHoMikW. Bunyck 1 (52)

Market Growth vs. TOP-25 191 800

Figure 1. Dynamics of the number of professionals in the IT labor market in Ukraine (2011-2019),
thousand people
Source: compiled by the authors based on [12]

As shown in Figure 1, the number of professionals increased exponentially from 2011 onward,
indicating a phase of exponential growth in the IT labor market in Ukraine. A slight slowdown in
the expansion rate in 2014 was caused by geopolitical force majeure factors (the annexation of
the Autonomous Republic of Crimea and the outbreak of hostilities in Eastern Ukraine).
However, the industry quickly adapted to the new conditions and resumed its upward trend.

In the first quarter of 2020, the global labor market experienced an unprecedented shock due
to the COVID-19 pandemic and the imposition of strict quarantine restrictions. According to
estimates by the International Labour Organization (ILO), the economic crisis threatened to
increase global unemployment by nearly 25 million people. Recessionary processes also
temporarily affected the technological sector: specifically, in the UK, the number of vacancies in
the IT industry in April 2020 decreased by 56.5% compared to the previous month and by 59.4%
year-on-year [13, 14].

However, for the IT sphere in particular, the pandemic crisis became a powerful catalyst for
accelerated digital transformation. The massive transition to remote work significantly altered
the architecture of the labor market, eliminating geographical barriers to hiring and stimulating
demand for cloud solutions, online collaboration tools, and cybersecurity systems.

The Ukrainian IT market demonstrated strong institutional resilience and adaptability to new
conditions. Despite the temporary contraction of the market and the reduction in the total number
of vacancies in the first half of 2020 (Figure 2), caused by a drop in purchasing power and the
postponement of investment projects by clients, the industry quickly reconfigured its operational
activities. The sectors of electronic commerce (e-commerce), game development (GameDev),
online education (EdTech), and logistics automation experienced rapid growth during this period,
partially offsetting the decline in system integration and hardware sales.
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Figure 2. Dynamics of the total number of vacancies on the jobs.dou.ua portal (March 2019 - May
2020), thousand units
Source: compiled by the authors based on [15].

The effect of pent-up demand accumulated in 2020, combined with the global realization of
the efficiency of remote teams, led to a significant overheating of the IT professionals' labor
market in 2021. This period was characterized by frenzied demand for tech talent and the
formation of a pronounced "candidate's market." Employers were forced to compete for talent
by offering unprecedented increases in compensation packages.

In Ukraine, the number of posted vacancies on specialized platforms in 2021 grew by 2.5
times compared to the previous year. Specifically, the Djinni portal recorded 315,000 vacancies,
up from 130,000 in 2020 [16]. The average developer wage increased by 20-40% [17]. Following
the results of 2021, according to data from the "IT Ukraine" Association, the domestic IT industry
demonstrated 36% growth, reaching export revenue of 6.8 billion USD, while the number of
specialists increased from 244 thousand to 285 thousand.

Similar trends were observed in the US market. According to the Bureau of Labor Statistics
(BLS), by the end of 2021, the number of open vacancies in the information sector had doubled
(to 217 thousand compared to 109 thousand at the end of 2020) [18]. Despite attempts by large
tech corporations to return employees to offices in a hybrid format, the demand for fully remote
positions (especially in the fields of DevOps, Data Science, and IT security) continued to grow,
reaching a peak of 35-38% of the total number of high-paying offers [19].

The strong momentum of early 2022 in the domestic market was abruptly interrupted by a
shock — the full-scale military invasion by the Russian Federation. This caused profound
structural deformations: during 2022, the demand for IT specialists in Ukraine dropped by 30-
35% compared to 2021. Under conditions of high security risks, companies transitioned to a
strategy of optimizing operating expenses, relocating personnel, and preserving critical
infrastructure. Wage growth dynamics stalled: after a slight 5% increase in February 2022, a
rollback to late 2021 levels occurred by summer, accompanied by the cancellation of several
corporate bonuses and non-financial motivation programs.

In the second half of 2022, the global IT market faced a wave of mass layoffs, driven by fears
of a macroeconomic recession and excessive hiring in previous periods. According to the
analytical resource Layoffs.fyi, over 1,000 technology companies laid off approximately 152,000
employees [20]. Transnational corporations such as Meta, Amazon, and Twitter experienced the
largest reductions [21]. The peak of staff optimization occurred in November 2022, when nearly
53 thousand tech workers were laid off, marking the highest monthly figure since 2000 [22].
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During the 2023-2025 period, the global IT labor market transitioned to a phase of
stabilization and profound structural transformation. The key driver of these changes was the
massive commercial implementation of generative Al (GAI) and machine learning (ML) tools.
According to Gartner forecasts, global IT spending was expected to grow by 7.9% in 2025,
reaching 5.43 trillion USD, further confirming the industry's resilience [23]. A pronounced
polarization emerged in the labor market: the exponential growth in demand for highly
specialized, senior-level professionals in Al, cybersecurity, and cloud infrastructure was
accompanied by intensified competition for entry-level (Junior) positions due to the automation
of basic programming tasks [24, 25, 26]. Economic and statistical modeling of the European
labor market, conducted on a dataset from 29 countries [27], confirms the existence of a
substantial "Al wage premium". The study shows that developers who implement machine
learning algorithms directly receive a statistically significant premium of 4% to 8% compared to
other IT professionals and up to 24% compared to workers with a similar level of education in
different fields. Such differentiation in remuneration is primarily explained by higher qualification
requirements for the positions and a general shortage of relevant competencies in the market.
International studies by Stack Overflow and LinkedIn report a sharp increase in demand for
specialists with skills in working with large language models (LLMs) and Al [28, 29].

Empirical confirmation of these structural shifts at the global level, particularly using India,
one of the world's largest IT hubs, as an example, can be found in recent scientific articles.
Quantitative analysis shows that the massive integration of Al has a dual impact on the labor
market: it displaces several traditional routine positions yet simultaneously stimulates the
emergence of new roles that require advanced cognitive and digital skills. In this context, the
implementation of large-scale reskilling programs supported by a proactive state policy becomes
critically necessary, enabling the minimization of the negative consequences of automation and
the maximization of the industry's innovative potential [30].

The Ukrainian IT market in 2025, despite macroeconomic instability and the consequences
of martial law, demonstrated a steady recovery and adaptability. The total number of vacancies
in the market increased by 30% compared to previous periods, reaching 78.1 thousand (Figure
3).
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Figure 3. Dynamics of the total number of vacancies on the jobs.dou.ua portal for 2015-2025,
thousand units
Source: compiled by the authors based on [31].

As analytical reports [31, 32] indicate, there has been a significant shift in the demand
structure of the domestic market. The share of purely technical roles has decreased slightly (to
66%), while demand for specialists in marketing, data analytics, and product management has
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grown. A defining trend for 2025 was the growth in the Defense Tech (defense technologies)
sector, where the number of specialized vacancies increased sevenfold. The domestic market
is gradually transforming from a classical outsourcing model to product-based and R&D-oriented
formats of cooperation. Median salaries remain highly competitive: for qualified technical
specialists, compensation reaches 6,000 USD, while there is a tendency toward a reduction in
the share of specialists working exclusively under the Individual Entrepreneur model [31].

Forecast estimates for the development of the global and domestic IT markets for the 2026-
2030 period indicate a further deepening of technological transformations. According to the WEF
report, by 2030, the international labor market will undergo large-scale restructuring: the creation
of 170 million new jobs in digital industries is expected, along with the reduction of 92 million
traditional positions, resulting in net employment growth of 78 million [33, 34]. In 2026, an
exacerbation of the IT talent shortage is forecasted in the European market, which could reach
10 million specialists by 2030 [35]. Analysts from Robert Half and Gartner confirm the growing
demand for professionals capable of practically implementing Al solutions and ensuring the
resilience of cloud infrastructure [36, 37].

The profound structural transformation of the labor market amid global digitalization requires
new approaches to classifying and identifying workforce needs. As recent studies indicate [38],
traditional international occupational classification systems (in particular, ISCO-08) often lack
the necessary level of detail to adapt rapidly to the dynamics of the technological sector. The
application of modern hierarchical taxonomies, built on data-mining methods applied to job
vacancy datasets, enables not only highly accurate categorization of IT roles but also effective
forecasting of demand for specific skills. The development of such analytical frameworks
provides a reliable foundation for aligning academic programs with the strategic needs of the
global IT market.

In Ukraine, a further increase in the number of technology sector employees (up to
approximately 400 thousand people) and the strengthening of the AI/ML, Defense Tech,
FinTech, and Green Tech segments are expected in 2026 [39, 40]. A significant stimulus to the
expansion of the domestic labor market will be the Government's digital transformation plan for
2025-2026, which envisages the widespread adoption of electronic wallets (EUDI Wallet), 5G
technologies, and the expansion of the state digital services ecosystem [41]. Relevant data from
early 2026 confirm the stabilization of hiring processes in the top 50 largest IT companies in
Ukraine and the maintenance of high demand for engineering personnel at middle and senior
levels [42]. At the same time, the key challenges to ensuring the sustainable development of the
industry will remain the need for continuous staff upskilling [43], overcoming the structural skills
gap, adapting academic education to industry needs, and mitigating the consequences of human
capital outflow. As recent comprehensive studies by European scientists confirm [44], the
problem of qualification mismatch in the context of a rapid technological transition is acquiring a
systemic macroeconomic nature. Even amid local waves of staff optimization (layoffs) in
technology companies, the global shortage of highly specialized professionals is only
deepening. This requires implementing systemic solutions, among which a leading role is played
by modernizing academic education, developing a dual education system, and implementing
large-scale retraining programs (upskilling and reskilling).

Conclusions. The conducted research on the IT professionals' labor market in Ukraine and
globally for the period of 2015-2025 indicates that over the last decade, the global and domestic
IT markets have demonstrated extraordinary resilience to exogenous shocks. The COVID-19
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pandemic catalyzed unprecedented digitalization and the institutionalization of remote work. At
the same time, the period of macroeconomic instability in 2022-2023 burdened Ukraine with the
consequences of the full-scale invasion, leading the industry to transition from quantitative
growth to qualitative structural optimization.

The current stage of the labor market's development is characterized by a profound
restructuring of demand for competencies driven by the widespread adoption of generative Al
systems and automation. A pronounced professional polarization is observed: the exponential
growth in demand for Senior-level specialists in Al/ML, Data Engineering, cybersecurity, and
cloud computing occurs amid intensified competition among entry-level (Junior) specialists,
whose basic tasks are most at risk of automation.

The domestic IT sector, despite unprecedented security and logistical challenges, maintains
its status as a critically important donor to the national economy and the export of services. The
market is successfully adapting by reformatting business models: there is a gradual shift away
from traditional outsourcing toward product R&D centers and higher-value companies. A distinct
and powerful driver of hiring in Ukraine in 2025-2026 is Defense Tech and the initiatives of the
state digital plan. Under these conditions, the concept of continuous learning (upskilling and
reskilling) becomes the main challenge for maintaining the competitiveness of both individual IT
professionals and the industry. To mitigate the global and local talent shortage, close
collaboration among the state, businesses, and higher education institutions, it is necessary to
modernize educational programs and rapidly integrate innovative technologies into the
educational process.

Prospects for future research. Given the high dynamism of the technological sector, a
promising direction for further scientific research is the quantitative modeling of the impact of
generative Al on labor productivity across specific IT professions. In addition, studying the
effectiveness of state programs aimed at stimulating the development of the Defense Tech
sphere, as well as developing mechanisms for the reintegration of domestic IT professionals into
the Ukrainian economic space in the post-war period, remains highly relevant.
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PUHOK IT-NPAL| B YKPATHI TA CBITI: KNOYOBI BEKTOPU PO3BUTKY

Y cmammi OdocnioxeHo npouecu mpaHchopmayii ma po3sUmKy PUHKY npaui cbaxieuie y cgepi
iHpopmauitiHux mexHonoeitl (IT) gk 8 YkpaiHi, mak i Ha anobanbHomy pigHi enpodosx 20152025 pokie 3
OKPECIEeHHAM nNPo2HO3HUX meHOeHYit do 2030 poky.

CyyacHa yugposa ekoHomika ghopmye b6e3npeyedeHmHul nonum Ha 8ucokokeanigikosaHi IT-kadpu, wo
3YMOBIEHO Maco8UM 8NPOBa0XEHHM 2€HEPamMUBHO20 Wmy4yHo20 iHmenekmy (LUI), xmapHuUx mexHonogid,
gesnukux daHux (Big Data) ma asmomamu3auji 6isHec-npouecis.

Memotro cmammi € usigneHHs1 3aKOHOMIpPHOCMel ma cneyudiku po3sumky puHKy npaui IT-cneyianicmie 6
Ykpaini ma ceimi 3a nepiod 2015-2025 pp. i3 U3HaYEHHSM KIIIOYO8UX YUHHUKIE nonumy U npono3uyii, aHaniaom
mpaHcgopmauii 3apobimHux nnam ma noby0o8oto npoeHo3HUX opieHmupig 00 2030 poKy.

MemodosnoaiyHot 0CHOB0K AOCTIOKEHHS Crly2yomb 3a2allbHOHayKosi ma cneuiasbHi Memodu: cUCMEMHO-
CMpyKmMypHut, cmamucmuyHul, NOPIBHANbHUU aHari3 ma Memod eMnipUYHO20 y3azanbHeHHs. Y pesynbmami
00CMiOXEHHs 8U3HAYEHO MpU KTO4Oo8i emanu po3gumky PuHKy: donaHdemiyHe 3pocmaHHs, ducmaHyilHa
mpaHcgopmauis 8 ymosax COVID-19 ma eman adanmauii 00 MakpoeKkoHOMiYHOi HecmabinbHocmi (2022-2025
pp.)-

LlosedeHo Had3suyaliHy cmilikicmb 2m06anbH020 ma 8imYyu3HsAH020 IT-puHKie A0 €K302E€HHUX WOKI8
(naHdemiss COVID-19, sitiHa), w0 3ymosusio nepexio 2anysi 8i0 KinbKicH020 3pocmaHHs 00 SKICHOI cmpyKmypHoi
onmumizauj.

BusieneHo anuboky pecmpykmypusauio nonumy ma npoheciliHy nonspu3ayir: eKCNOHEHYlHe 3p0CMaHHs
nompebu y Senior-gpaxisusx 3 AI/ML, Data Engineering, kibepbesneku ma xmapHux ob4yucnieHb Ha mii pusuky
asmomamu3sayjii 6a3ogux 3agdaHb Junior-cneujianicmis.

3'acosaHo, wWo yKkpaiHcbkuli IT-cekmop ycniwHo adanmyembcsa wWiisgxoMm ei0xody 8id mpaduuyiliHo2o
aymcopcuHey Ha kopucmb npodykmosux R&D-uyeHmpie, a nomyxHum OpalgepoM HalMy cmae Hanpsim
Defense Tech.

ObrpyHmogaHo, WO KIY08UM BUKIUKOM Onsi 36EpeXeHHs] KOHKYPEeHMOCNPOMOXHOCMI 8 ymogax
yugpposisauii € macwmabHe enposadxeHHs KoHUenuii 6eanepepsHo20 HagyaHHs (upskilling ma reskilling).

CopopmynboeaHo pekomeHOayii wodo nom'sakweHHs Kadposoeo Oeghiyumy wWisgxoM MICHOI CuHepaii
Oepxasu, bizHecy ma 3aknadie suwoi oceimu 3adnisi MOOEPHI3auii Hag4yarbHUX npopam.

Knroyvosi cnosa: puHok npauj, IT-goaxigui, nonum i nponosuyis, WmyyHul iHmenekm, 3apniamHa npemis,
Oedpiyum HasuUYOK, Yughposa mpaHcghopmayis, enobanizays.
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