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The investment attractiveness of artificial intelligence agents was examined as a new
class of autonomous systems capable of independent decision-making and performing
complex business tasks. The purpose of the study was to assess the economic potential of
Al agents based on the analysis of global market dynamics, data from international corporate
surveys, and prospects for implementation in the Ukrainian economy. To achieve this
purpose, the structure and volumes of investment in the Al agents segment during
2020—2026 were analysed, the results of three large-scale executive surveys (McKinsey,
PwC, BCG) on the return on investment in artificial intelligence were systematised, the
state of the Ukrainian Al ecosystem was assessed using international rankings, and barriers
to scaling agent technologies at the global and national levels were identified. The
methodological basis comprised a systematic analysis of scientific literature and empirical
data from five international reports of 2025—2026. It was established that the Al agents
market was growing at a compound annual growth rate of 45—50%, yet a structural gap
existed between the mass adoption of the technology (88% of enterprises) and its full
integration into business processes (6% of organisations). A productivity paradox was
identified: at the micro level, efficiency increased by 15—40%, whereas the macroeconomic
effect remained moderate — no more than 0.66% of total factor productivity growth per
decade. It was demonstrated that Ukraine, having risen 14 positions in the Global Al
Readiness Index (40th place among 195 countries), was forming a competitive ecosystem
with over 240 companies and 5,200 specialists, yet faced a shortage of qualified personnel
and limited access to venture capital. Three priority sectors for the deployment of Al
agents in Ukraine were identified: IT outsourcing, agriculture, and defence. The results
may be used in substantiating investment decisions and formulating state digitalisation
policy with due consideration of wartime conditions.
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Introduction and problem statement autonomous systems capable of purposeful decision-

Artificial intelligence was rapidly transforming making, self-learning, and executing complex tasks
from an experimental technology into a strategic factor in dynamic environments. Such systems had the
of business competitiveness. The next evolutionary potential to substantially transform key business
stage following generative artificial intelligence was processes: from customer service to strategic supply
the emergence of artificial intelligence agents — chain management [1, 2].
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The scale of investment indicated the strategic
importance of the technology: in 2025, global spending
on artificial intelligence reached USD 1.48 trillion,
and the Gartner forecast for 2026 was USD
2.52 trillion — a 44% increase [3]. During the first
11 months of 2025, venture capital investment in
generative artificial intelligence rose by 65% compared
with the entire 2024 volume, reaching a record USD
87 billion [4]. The Al agents market was valued at
USD 5.43 billion (2024) with a projected compound
annual growth rate (CAGR) of 45—50% through
2030—2033 [5].

At the same time, a significant gap existed between
mass adoption and actual business transformation.
According to McKinsey, by 2025, 88% of enterprises
had adopted artificial intelligence in at least one business
function; however, only 6% had achieved full
transformation at the organisational level [6]. In the
29th global survey of 4,454 executives, PwC found that
56% of CEOs had recorded neither revenue growth
nor cost reduction as a result of investment in artificial
intelligence [7]. This indicated a systemic problem in
realising the technology’s potential.

Despite the prolonged war, Ukraine demonstrated
significant progress in developing the artificial
intelligence ecosystem. The country rose 14 positions
to 40th place among 195 states in the 2025 Global
Artificial Intelligence Readiness Index [8]. Ukraine
had over 240 companies in the field of artificial
intelligence and 5,200 specialists, while stable 1T
exports provided the technological base for scaling
[9]. At the same time, Ukrainian companies faced
infrastructure limitations, a shortage of qualified
personnel, and the need to adapt global practices to
wartime conditions [10, 11].

In this context, the study of the investment
attractiveness of Al agents acquired particular relevance
— both for understanding global patterns and for
determining the prospects of Ukrainian business based
on empirical data regarding return on investment,
barriers to adoption, and international experience.

Analysis and review of publications

The economic effects of artificial intelligence
were actively studied in the scientific literature,
particularly following the rapid development of
generative models. In the work of Acemoglu D. (NBER
Working Paper, 2024), based on a task automation
model, the macroeconomic consequences of artificial
intelligence were assessed: even under optimistic
assumptions, the total increase in total factor
productivity (TFP) over 10 years would not exceed
0.66%, which called into question the inflated
expectations regarding the technology’s transformative
impact [1].

At the same time, micro-level studies
demonstrated considerably higher effects. In the
experiment by Noy S. and Zhang W., published in
Science (2023), 453 professionals performed writing
tasks with and without access to ChatGPT. The results
showed a 40% reduction in task completion time and
an 18% improvement in quality, with the effect being
greatest for workers with lower initial productivity
[12]. Brynjolfsson E., Li D., and Raymond L., in a
study published in the Quarterly Journal of Economics
(2025), confirmed this finding on a larger sample:
based on data from 5,172 customer service agents,
access to generative artificial intelligence increased
productivity by 15%, and for the least experienced
workers — by 30% [13].

Babina T., Fedyk A., He A., and Hodson J.
(2024) proposed a new approach to measuring the
impact of artificial intelligence at the firm level. Based
on the analysis of employee CVs, the authors found
that companies investing in artificial intelligence
demonstrated higher growth in sales, employment, and
market value, with this growth realised primarily through
product innovations. An important finding was the
concentration of Al-induced growth among large firms,
which increased industry concentration [14].

At the macro level, the OECD study (2025)
estimated the potential annual labour productivity gain
from artificial intelligence at 0.4—1.3 percentage points
for G7 economies with a high level of artificial
intelligence utilisation, whereas for the remaining G7
countries, the benefits could be half as large [15].
The IMF Working Paper ‘The Global Impact of Al:
Mind the Gap’ (2025) projected global GDP growth
of 1.3—4% over the next decade with a baseline TFP
increase of 0.8—2.4%, yet warned of an uneven
distribution of benefits between developed economies
and developing countries [2].

Regarding agent-based artificial intelligence
systems, the study by Joshi S. (IJIREM, 2025), which
covered 65 contemporary sources for 2024—2025,
documented a paradigmatic shift from passive generative
artificial intelligence to autonomous agent systems.
The deployment of multi-agent systems delivered a
40—60% increase in process efficiency, a 50% reduction
in operational errors, and a 35% acceleration of
decision-making cycles [16].

At the same time, the literature review revealed
a number of unresolved issues. First, research on the
investment attractiveness of Al agents for countries
with transitional economies, particularly under
conditions of armed conflict, was practically absent.
Second, a significant gap existed between micro- and
macro-level assessments of the effects of artificial
intelligence: large-scale surveys (PwC, McKinsey)
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recorded a discrepancy between expectations and actual
financial results. Third, the experience of forming
the artificial intelligence ecosystem in Ukraine required
systematisation in the context of the ambitious national
strategy of entering the top three global leaders in
artificial intelligence adoption by 2030 [10].

Purpose of the article

The purpose of the article was to assess the
investment attractiveness of Al agents based on the
analysis of global market trends, empirical data on
return on investment, and the identification of
prospects for Ukrainian business. The study was
grounded in the scientific premise of a systemic gap
between the mass adoption of artificial intelligence
(88% of enterprises) and actual business transformation
(6% of organisations), which indicated insufficient
empirical substantiation of investment decisions
[6, 7]. The central idea lay in a comprehensive
assessment of the investment attractiveness of Al agents
through the juxtaposition of micro-level productivity
indicators with macroeconomic forecasts and the
specifics of transitional economies under conditions
of conflict, thereby complementing existing research
focused predominantly on developed countries [1, 2].

To achieve the stated purpose, the following tasks
were addressed: to analyse the dynamics of the global
Al agents market and the structure of investments during
2020—2026; to systematise empirical data on return on
investment in artificial intelligence at the micro and
macro levels based on international surveys (McKinsey,
PwC, BCG); to assess the state and prospects of the
artificial intelligence ecosystem development in Ukraine
using international rankings and the experience of startup
ecosystem transformation [11, 17]; to identify key
barriers to the adoption of agent systems and to
formulate recommendations for Ukrainian enterprises
with due consideration of the national digital
transformation strategy through 2030 [10].

The study was based on a systematic analysis of
scientific literature on the economic effects of artificial
intelligence and agent systems [1, 2, 12—15], as well
as empirical data from five large-scale international
reports of 2025—2026 [3, 6, 7, 18].

Presentation of the main material

The global Al agents market was at a stage of
rapid growth that exceeded most previous technological
cycles. According to Grand View Research estimates,
in 2024 the market volume was USD 5.43 billion,
and by 2033 it could grow to USD 182.97 billion at a
compound annual growth rate (CAGR) of 49.6%.
The United States market, as the largest segment, was
valued at USD 1.56 billion (2024) with a forecast of
USD 69.06 billion by 2034 [5]. By segment
distribution, enterprises accounted for 67.1% of the

market, while multi-agent systems demonstrated the
highest growth dynamics. The Asia-Pacific region led
in growth rates, although North America retained
41% of the total volume.

Total global spending on artificial intelligence
also demonstrated unprecedented dynamics. According
to Gartner forecasts, in 2026 it could reach USD
2.52 trillion (a 44% increase compared with USD
1.48 trillion in 2025), and by 2027 — USD 3.3 trillion.
At the same time, spending on Al-optimised servers
was projected to grow by 49% by 2026, accounting
for 17% of total technology spending [3].

Venture capital in generative artificial intelligence
demonstrated record dynamics. According to EY, total
investment in generative artificial intelligence during
the first 11 months of 2025 reached USD 87 billion,
which was 65% higher than the annual figure for
2024 (USD 52.5 billion) and 350% higher than the
figure for 2023 (USD 24.7 billion) [4]. Sovereign
wealth funds became significant market participants,
facilitating deals totalling USD 46 billion in 2025,
driven by the priority of technological sovereignty. At
the same time, the number of deals decreased by
35%, indicating market maturity and capital
concentration in large rounds with companies that
had proven business models.

The dynamics of investment were clearly
illustrated by Fig. 1. Over five years, the volume of
venture financing in generative artificial intelligence
grew 26-fold — from USD 3.3 billion in 2020 to
USD 87 billion during the first 11 months of 2025,
with the most rapid growth occurring in 2023—2025,
coinciding with the emergence and mass deployment
of agent systems. The quantitative parameters of these
trends were systematised in Table 1.

The data in Table 1 attested to the nonlinear
nature of market development: whilst venture financing
of generative Al grew 26-fold over five years, the
adoption of agent-based artificial intelligence by
enterprises made a leap from less than 1% to
23% within a single year [6, 18]. Such asymmetry
between investment volumes and the pace of corporate
adoption indicated that a significant share of capital
was being directed towards building infrastructure and
foundational models rather than end-user deployment
in business processes. This created a deferred effect,
the realisation of which was expected during
2026—2028.

The analysis of return on investment was key to
assessing the investment attractiveness of Al agents,
as it enabled the identification of discrepancies between
indicators at the micro and macro levels. Large-scale
executive surveys recorded a significant gap between
expectations and actual results.
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Fig. 1. Dynamics of venture capital investment in generative Al, USD billion (2020—2025)
Source: compiled by the authors based on data from [4]
Table 1
Dynamics of global investmen t in artificial intelligence and the Al agents market (2020—2026)
Indicator 2020 2021 2022 2023 2024 2025 2026
VCin GenAl, USD bn 33 - - 24.7 52.5 87.0* -
Al spending, USD trn - - - - 1.05 1.48 252
Al agents market, USD bn - - - - 5.43 7.29-8.29** | 9.14-12.06**
Al adoption, % 50 50 50 55 72 88 -
Agentic Al, % - - - - <1 23 -

Note: * Data for the first 11 months of 2025; ** estimates from various analytical agencies.

Source: compiled by the authors based on data from [3—6, 18]

In January 2026, in the 29th global survey of
4.454 CEOs from 95 countries, PwC found that 56%
of companies had recorded neither revenue growth
nor cost reduction as a result of the deployment of
artificial intelligence [7]. Approximately 30% of
executives reported revenue growth, 26% reported cost
reductions of 2% or more, whilst 22% encountered
increased costs. Only 12% of companies, which PwC
designated as the ‘vanguard’, achieved simultaneous
revenue growth and cost reduction. Characteristically,
these companies had two to three times stronger
technological foundations and deeper integration of
artificial intelligence into marketing, strategic planning,
and products.

A more optimistic perspective was provided by
BCG Al Radar 2026: 90% of executives believed that
Al agents would deliver measurable ROI by the end
of 2026, and companies planned to double their
spending on artificial intelligence to 1.7% of revenue
[18]. Agent-based artificial intelligence already
accounted for over 30% of investment in the
technology. At the same time, 94% of executives
declared their readiness to continue investing even in
the absence of immediate results, which indicated the
strategic nature of the decisions.

At the micro level, empirical data were
considerably more optimistic. In the study by
Brynjolfsson E. et al. (2025), access to generative
artificial intelligence delivered a 15% increase in the
productivity of customer support agents [13]. Noy S.
and Zhang W. (2023) in an experimental study
recorded a 40% reduction in task completion time
and an 18% improvement in quality [12]. BCG
estimated that Al agents accelerated business processes
in finance, procurement, and customer service by
25—40% and reduced time spent on routine work by
30—50% [18]. In the customer service domain,
Al-based agents processed up to 80% of standard queries
and halved service time.

The long-term potential was confirmed by
macroeconomic estimates. The IMF projected global
GDP growth of 1.3—4% over the next decade with a
baseline TFP increase of 0.8—2.4% [2]. The OECD
projected annual labour productivity growth of
0.4—1.3 percentage points for G7 countries [15]. At
the same time, Acemoglu D. (2024) provided a more
restrained estimate — less than 0.66% of TFP over
ten years, justifying this by the uncertainty regarding
the scale of task automation and the likely uneven
distribution of benefits [1].

Investment attractiveness of artificial intelligence agents: global trends and prospects for Ukrainian business
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It was precisely this discrepancy between micro-  disillusionment’ in the classic hype cycle, when the
level successes and macroeconomic restraint that mass adoption of the technology had not yet been
defined the current stage of market development. transformed into systemic economic effects [3].
Gartner characterised it as the ‘trough of

MACRO LEVEL
(moderate effects at the economy level)

MICRO LEVEL
(high effects at the enterprise level)

Reduction in task completion time i E (TFP growth over 10 vears (pessim,) o )
12 we ) H 0.44%
Productivity growth 0 [ CEOs without financial results n
o 15% B 56%
Productivity growth of novices [13] 30% | [ Full organisational transformation 6%

: L e "
Acceleration of business processes 25_40% E G7 productivity growth
[15] ; | [13]
Improvement in product guality 18% i Global GDP growth
[12] : 5 [18]

| Gariner characterises the current stage as the “trough of disillusionment™ in the hype cycle i
|

Fig. 2. The Al productivity paradox: micro and macro levels
Source: compiled by the authors based on data from [1, 2, 6, 7, 12, 13, 15, 18]

At the micro level, the effects were significant conducted under controlled conditions with ‘clean’
and statistically confirmed: a 40% reduction in task data, whereas actual deployment encountered
completion time [12], a 15% productivity increase integration complexity and organisational resistance;
(and 30% for the least experienced workers) [13], second, benefits were distributed unevenly across
and a 25—40% acceleration of business processes [18].  sectors and countries; third, a time lag existed between
At the same time, at the macro level the picture was technology adoption and its macroeconomic effect,
fundamentally different: TFP growth over 10 years which was characteristic of general-purpose
did not exceed 0.66% [1], 56% of CEOs reported no technologies.
financial results [7], and only 6% of organisations A comparison of the results of three independent
achieved full transformation [6]. This gap was explained global surveys was presented in Table 2.
by three factors: first, micro-level studies were

Empirical data on return on investment in artificial intelligence: results of global surveys (2025—2026)Table ’
Study Sample Key ROI indicator Barriers
gg)gég[tg CEO Survey 3545355 85 56% — no results; 12% — 'vanguard' | Immature Al foundation
hreeySaeat Al | g | S @ | oot sl

2.360 executives, 90% expect ROI from agentsin Gap between |eaders and

BCG Al Radar 2026 [18] 16 markets 2026 followers

Source: compiled by the authors based on data from [6, 7, 18]
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The data from three independent surveys
(Table 2) revealed a common pattern: the mass
adoption of artificial intelligence did not ensure an
automatic return on investment. The gap between the
88% adoption rate and 6% full transformation [6]
indicated a structural nature of the problem rather
than temporary difficulties. It was noteworthy that
12% of ‘vanguard’ companies, which achieved
simultaneous revenue growth and cost reduction [7],
had two to three times stronger technological
foundations — consequently, positive ROI required
not a piecemeal application of the technology but a
systemic restructuring of infrastructure. At the same
time, the declared 90% optimism regarding ROI from
Al agents in 2026 [18] contrasted with actual results,
pointing to the predominantly strategic rather than
operational nature of current investment decisions.

Despite the prolonged war, Ukraine demonstrated
significant progress in forming the artificial intelligence
ecosystem. According to the Oxford Insights
Government Al Readiness Index 2025, the country
rose 14 positions to 40th place among 195 states [8].
In a number of indicators, particularly the level of
digitalisation of public services (99.63%) and compliance
with international standards (92.25%), Ukraine already
surpassed certain indicators of leading countries.

At the WINWIN Summit 2025, the Ministry of
Digital Transformation presented the National Artificial
Intelligence Development Strategy through 2030 with
three priority directions: practical application of artificial
intelligence in public administration, defence, business,
education, and healthcare; development of sovereign
national models and products; and strengthening
infrastructure and human capital. The strategic goal
was defined as entering the top three global leaders in
artificial intelligence adoption by 2030 [10]. Among
the specific target benchmarks were at least 50% annual
growth in the number of artificial intelligence startups
and the creation of an advanced regulatory framework.
As noted by Loza S. P. and Loza D. Yu. (2025),
international experience indicated that it was precisely
systemic state support — tax incentives, simplified
regulation, and targeted financing — that served as a
catalyst for the formation of competitive startup
ecosystems [17].

In 2025, a number of notable results were
achieved: the WINWIN AI Centre of Excellence
commenced operations as a governmental competence
centre; Diia. Al was launched — the world’s first national
Al-based assistant for public services, which processed
90% of citizens’ queries; the Al Factory infrastructure
and the Sandbox regulatory sandbox for testing
innovative products were established; and a partnership
with NVIDIA for the development of sovereign artificial

intelligence was signed [10].

The IT sector remained the strategic foundation
for the deployment of artificial intelligence. According
to Lviv IT Cluster data, in 2024, IT services exports
totalled USD 6.45 billion, and during the first
11 months of 2025, they reached USD 5.97 billion
with a forecast of USD 6.6 billion for the year [9].
The increase in the share of IT in total services exports
from 38.5% (first half of 2024) to 43% (first half of
2025) attested to the sector’s resilience even amid an
overall decline in exports. Loza D.Yu. (2025) analysed
this dynamic in detail, documenting the transition of
the startup ecosystem from stable growth to adaptation
under wartime conditions [11]. Notably, even amid
the contraction of overall venture financing in Ukraine,
Al startups demonstrated countercyclical resilience —
a trend that corresponded with the global trend of
venture capital concentration in the Al sector (a 65%
increase in 2025 according to EY data [4]). This
indicated that the investment attractiveness of artificial
intelligence was to a significant extent resilient to
exogenous shocks, including armed conflicts.

Ukraine held second place among the countries
of Central and Eastern Europe by the number of
companies in the field of artificial intelligence — over
240 as of 2025. Over the past decade, the number of
specialists had grown fivefold, reaching 5,200 persons,
and the forecasts of the Ministry of Digital
Transformation projected a 330% increase in demand
in the coming years. The Diia.City legal framework
also demonstrated notable dynamics: as of February
2026, 3,707 residents were registered, which was double
the figure from the previous year, with 87% of new
residents being young companies registered less than
a year before joining.

A comparison with peer countries enabled an
assessment of Ukraine’s potential. Israel (1st place in
the Government Al Readiness Index with a population
of 9.8 million) built its Al ecosystem on the basis of
defence technologies and venture capital — a model
relevant to Ukraine with its Defence Tech experience.
Estonia (21st place, population 1.3 million) achieved
leadership through the digitalisation of public services
— a direction where Ukraine already demonstrated
competitive results (Diia.Al, 99.63% digitalisation).
Poland (36th place, population 38 million) — the
closest structural analogue — was only 4 positions
ahead of Ukraine despite having a considerably larger
economy, which attested to the high effectiveness of
Ukrainian efforts relative to the resource base [8]. At
the same time, the gap with leaders remained
substantial: the top-10 countries had 5—10 times more
venture funding per capita and considerably more
developed computing infrastructure.

Investment attractiveness of artificial intelligence agents: global trends and prospects for Ukrainian business
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As shown in Fig. 3, Ukraine (40th place) lagged
behind its structural analogue Poland by only 4
positions, whilst having a considerably smaller
economy. The Estonian model of public services
digitalisation was the most relevant for Ukraine given

14

195

a similar development trajectory (Diia.Al, 99.63%
digitalisation), whereas the Israeli experience of
converting defence technologies into the commercial
sector corresponded to Ukraine’s Defence Tech
potential.

Highest
growth in the
group

Fig. 3. Ukraine’s position in the Government Al Readiness Index 2025 among peer countries

Source: compiled by the authors based on data from [8]

The key indicators of the development of the

Ukrainian Al ecosystem were presented in Table 3.

Table 3
Key indicators of the development of the Ukrainian Al ecosystem (2024—2025)
Indicator 2024 2025 Dynamics

Government Al Readiness Index, rank 54 40 +14 positions
Number of Al companies 200 240+ Growth
Number of Al specialists 4,500 5,200 +15.6%

IT services exports, USD bn 6.45 6.60* +2.3%
Share of IT in services exports (H1), % 385 43.0 +4.5 pp
Digitalisation of public services, % - 99.63 Record
Diiaqueries processed by Al, % - 90 New
Diia.City residents 1,500 3,707** +147%

Note: * Forecast based on data for 11 months of 2025; ** as of February 2026

Source: compiled by the authors based on data from [§—10]

The data in Table 3 indicated the formation of
a critical mass of the Al ecosystem in Ukraine: the
14-position rise in the ranking correlated with a 15.6%
increase in the number of specialists and a doubling
of Diia.City residents. At the same time, the estimated
skills deficit (+330% demand) remained the key
constraint on scaling. The growth in the share of I'T
in total services exports from 38.5% to 43% within a
year attested to the structural strengthening of the
sector, which served as the foundation for the
deployment of agent technologies, even amid an overall
contraction in foreign trade.

An additional stimulus for the development of
artificial intelligence in Ukraine was provided by the
defence sector: over 200 solutions based on artificial
intelligence and machine learning had been deployed,
and the BRAVEI cluster facilitated the formation of
the defence technology ecosystem. In 2025, FPV drone
production grew 2.5-fold to 3 million units, and
capacity as of 2026 enabled the production of over
8 million per year.

Ukrainian SaaS companies were actively
integrating artificial intelligence capabilities. In May
2025, Grammarly raised USD 1 billion in non-dilutive
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financing from General Catalyst at a valuation of
USD 13 billion with projected annual revenue of
USD 700 million. In June 2024, Creatio raised USD
200 million at a valuation of USD 1.2 billion, officially
becoming a Ukrainian ‘unicorn’ with annual growth
rates of 45%.

Barriers to Adoption and Factors of Investment
Attractiveness. The study of barriers to the adoption
of Al agents revealed systemic problems at both the
global and national levels. According to McKinsey
(2025), although 88% of enterprises already used
artificial intelligence, only 6% had achieved full
transformation at the organisational level [6]. The
gap between experimentation and scaling was driven
by several key factors.

First, the problem of staffing remained acute.
Companies predominantly chose to train existing
employees rather than create new specialised roles,
which slowed the integration of artificial intelligence
into core business processes. Second, most
organisations lacked mature governance models for
autonomous agents, which complicated the transition
from pilot projects to production environments.

The so-called ‘pilot trap’ was a characteristic
feature of the current stage and required more detailed
analysis. The causal chain was as follows: pilot projects
were implemented on limited samples with ‘clean’
data and demonstrated convincing results within
2—4 months. However, upon scaling, a cascade of
problems emerged: integration with legacy systems

W 88% %
Adopted Al in at least 1 function

Jwl

QPL‘L

23%

12%
“Nanguard™ with
positive ROT

=29

Use agentic AT ’ -

required data architecture redesign; compliance
assurance (particularly in the financial and healthcare
sectors) added 3—6 months to the deployment cycle;
and the demand for specialised personnel to support
agent systems exceeded the available supply in the
labour market. As a consequence, scaling costs were
3—35 times higher than pilot costs, which came as a
surprise to companies that had budgeted on the basis
of pilot indicators [18, 6].

The scale of losses at each stage of adoption was
clearly illustrated by Fig. 4. The largest gap —
65 percentage points — was observed between overall
Al adoption (88%) and the use of agent systems (23%):
agent-based Al required a fundamentally different level
of autonomous decision-making, which necessitated
mature data architecture and risk management. The
second critical transition — from pilot project to measurable
ROI (from 23% to 12%) — was caused precisely by the
‘pilot trap’: scaling costs were 3—35 times higher than
pilot costs due to integration with legacy systems and
compliance assurance. The final transition to full
transformation (from 12% to 6%) required not only
technological but also organisational changes — the
restructuring of processes and business models. For
Ukrainian companies, additional barriers included
limited access to venture capital and regulatory
uncertainty regarding the EU Al Act, whilst the
compactness of the market and the absence of
cumbersome legacy systems in young companies created
preconditions for faster progression through the ‘funnel’.

TALENT SHORTAGE
Companies tram existmg staff rather than

creats new roles

“PILOT TRAP*
Secaling costz 3-5 time: more than
the pilot

: REGULATORY PRESSURE
EUT AT Act adds 36 monthe and 3-15%
to the project bodget

L. 6% (ORGANISATIONAL CULTURE |
x‘*—-\_._.--’ Full business ey Full restructuring of processas and
= business modals is required
tranzformation L .
KEY FINDING:

e

out of every 15 companies adopting AL only 1 achieves full business transformation

Fig. 4. The Al agents adoption funnel: from pilot to transformation

Source: compiled by the authors based on data from [6, 7, 18]
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Third, the sovereignty of artificial intelligence
was becoming an increasingly important strategic factor:
companies were increasingly taking into account the
geography of technology development when selecting
a provider. For Ukraine, this simultaneously created
a challenge — dependence on external infrastructure
and models — and an opportunity through the
development of its own language model and Al Factory
[10]. The IMF warned that countries with developing
markets could receive fewer short-term benefits from
artificial intelligence due to the concentration of
production in sectors with lower sensitivity to
automation and lower readiness for adoption [2]. This
underscored the necessity of purposeful investment in
infrastructure and human capital.

Fourth, an important external factor for Ukraine
was the entry into force of the EU Al Act (August

2025). As a candidate country for EU membership,
Ukraine was obligated to harmonise its regulatory
environment, which created a dual effect on investment
attractiveness. On the one hand, compliance with
European standards enhanced the confidence of
international investors and opened access to the EU
market for Ukrainian Al solutions. On the other hand,
compliance costs for high-risk systems (and most
agent systems in the financial and healthcare sectors
fell precisely into this category) could amount to
5—15% of the total project budget, which was
particularly burdensome for small and medium-sized
enterprises.

A systematisation of adoption barriers comparing
global and Ukrainian realities was presented in
Table 4.

Table 4
Comparison of barriers and factors in the adoption of Al agents
Factor Global situation Ukraine-specific context Source
Companies train rather than o o
Personnel restructure roles 5,200 specialists; demand +330% [6], [9]
Infrastructure 43% readiness for scaling Al Fact.ory; NVIDIA; wartime [6], [10]
constraints

Governance Most lack mature models for agents | Sandbox; Al CoE operational [6], [10]

! Geography of development . -
Sovereign Al influences provider selection National LLM; Diia.Al [18], [10]

0 - X :

ROI gap o0% of CEQswithno financia Limited data; Defence Tech [7], [10]
Scaling 6% achieved full transformation Goal —top 3 by 2030; VC limited [6], [10]

Source: compiled by the authors based on data from [6, 7, 9, 10, 18]

The comparison enabled the identification of a
specific configuration of factors for Ukraine: in three
of the six parameters (personnel, infrastructure, ROI
gap), the country experienced the same constraints as
the global market, albeit with additional complications
arising from wartime conditions. At the same time,
in the parameters of governance and sovereign Al,
Ukraine had already established an institutional
foundation (Sandbox, Al CoE, national LLM), which
reduced the gap with leading countries. The decisive
contradiction was the ambitious goal of entering the
top three global leaders by 2030 amid limited venture
financing — overcoming this contradiction was possible
through the conversion of defence technologies and
integration with European markets in accordance with
EU AI Act requirements.

Despite the aforementioned challenges, artificial
intelligence remained a strategically attractive
investment direction. The market demonstrated a

CAGR 0of 45—50%, which exceeded the indicators of
most competing technological sectors [5]. 94% of
executives declared their readiness to continue investing
even without immediate results [18]. The experience
of ‘vanguard’ companies confirmed the possibility of
achieving positive ROI provided that a robust
technological foundation was established [7].

For Ukraine, additional attractiveness factors
included the largest pool of IT talent in Central and
Eastern Europe, a growing Al ecosystem with over
240 companies, state support through the WINWIN
Al Centre and Sandbox, as well as unique defence
technology experience with the potential for export to
international markets [10, 9, 8].

Based on the analysis conducted, three priority
sectors for the deployment of Al agents in Ukraine
could be identified. The first was IT outsourcing, where
Al agents were capable of accelerating development,
testing, and customer support processes by
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25—40% [18], which directly enhanced the
competitiveness of Ukrainian companies in the global
market with an export volume of USD 6.6 billion [9].
The second was the agricultural sector, where the
high share of routine operations in logistics,
procurement, and supply chain management created
preconditions for rapid payback: according to BCG,
it was precisely these functions that demonstrated the
highest effect from agent-based automation [18]. The
third was the defence sector, where over 200 already
deployed Al solutions formed unique experience that
could be converted into commercial products for the
international defence technology market.

Conclusions

The study of the investment attractiveness of Al
agents revealed the formation of a new paradigm of
corporate technological investments, which
fundamentally differed from previous waves of
digitalisation in the scale of economic effects and the
speed of payback.

It was established that the global Al agents market
was in a phase of exponential growth with a projected
CAGR of 45—50% through 2030—2033, with
investment activity concentrated predominantly in three
sectors — financial services, healthcare, and customer
service [18, 3, 5]. At the same time, the analysis of
corporate deployments revealed significant
differentiation of results: at an 88% adoption rate,
only 6% of organisations had achieved full
transformation at the enterprise level [6], which
indicated the presence of systemic barriers at the stage
of transition from experimentation to full-scale
integration.

The scientific novelty of the study lay in the
systematisation of quantitative indicators of the
investment attractiveness of Al agents across three
levels — macroeconomic, corporate, and venture. In
particular, a paradox was identified between high
productivity at the individual worker level (a 15%
increase according to [13]) and a moderate
macroeconomic effect (TFP growth of no more than
0.66% over ten years according to [1]), which was
explained by the unevenness of adoption and
institutional constraints. The generalisation of the
venture cycle enabled the documentation of the
market’s transition from financing foundational models
to investing in applied Al agent solutions, where the
share of corresponding deals reached 30% of venture
financing in the technology sector [4].

The practical significance of the results obtained
was determined by the possibility of their use in
substantiating investment decisions regarding the
deployment of Al agents by Ukrainian enterprises. It
was established that Ukraine held 40th place in the

global Al readiness ranking [8], whilst possessing a
robust IT sector with over 5,200 specialists in the
field of AI [9] and a positive dynamic of state
support [10]. The recommendations developed
regarding priority sectors for adoption (agricultural,
defence, IT outsourcing) took into account the specifics
of the national economy and could be used both by
public administration bodies in formulating
digitalisation support policy and by businesses in
planning technological investments.

Promising directions for further research
included: first, an empirical analysis of ROI from the
deployment of Al agents on a sample of Ukrainian
enterprises across various economic sectors for the
verification of international indicators in the national
context; second, a study of the impact of the regulatory
environment on the pace of adoption of agent
technologies in developing countries, with particular
attention to the role of the EU Al Act for associated
countries; third, the development of a methodology
for assessing the investment attractiveness of specific
Al agent solutions with due consideration of sectoral
specifics and the level of digital maturity of the
enterprise.
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THBECTUIIIMHA TIPUBABJIIBICTH ATEHTIB .
IITYYHOT'O IHTEJEKTY: INIOBAJIbHI TEHJIEHIIII
TA IEPCHEKTUBU AJIA YKPAIHCBKOI'O BI3BHECY

Jloza Ceimaana, Jloza /Imumpo

Y ecmammi docaidxwceno ineecmuuyitiny npueabaugicmeo
aceHmi6é WMy4HO20 IHMeNeKmy SAK H08020 KAAcCy A8MOHOMHUX
cucmem, 30amMHUX CAMOCMILHO NPULMAmMU piWleHHs ma GUKOHY-
eamu ckAaoHi OizHec-3a60anHs. Mema pobomu — ouiHumu exo-
Homiunuti nomenyian IllI-aeenmie na niocmaei awanizy 2n06ansb-
HOI pUHK080i OUHAMIKU, OQHUX MINCHAPOOHUX KOPHOPAMUBHUX
OnUMy8anHb ma nepcneKmus 6NPoBAONCeHHs 8 YKPAIHCbKY eKOHO-
miky. Jlas docsieHenHs Memu NPOAHANI308AHO CMPYKMYPY ma
oobcsieu ineecmuuyiti y ceemenm Il1-aeenmie 3a 2020—2026 poku,
CUCMeMamu306ano pe3yabmamu mpboxX MAaculmabHux onumyeams
kepienukie (McKinsey, PwC, BCG) wodo penmabenvHocmi exaa-
denv y wmyunuil inmesekm, oyineno cman IllI-exocucmemu
Ykpainu 3a mincnapoonumu peiamuneamu, a makoxc ioeHmugi-
K08aHo Oap’epu macumaby8anHHs AeeHMHUX MEXHOA02IU HaA 2A0-
O0anbHOMy mMa HAUIOHAALHOMY pigHsax. Memodoaoeiuny ocHogy
CMaHoBUMb CUCMEMAMUYHUL AHANI3 HAYK0BOI aimepamypu ma
emMnipuuHux 0anux n’amu mixcHapoorux seimie 2025—2026 pokie.
Bcmanoeaeno, wo punok IllI-aeenmie 3pocmae i3 cepednbopiu-
Hum memnom 45—50%, npome minc macogum npo8aAONCeHHIM
mexnonoeii (88 % nionpuemcme) ma ii nognoio inmeepayicro y
oiznec-npouecu (6% opeanizauiti) icHye cmpyKmypHuii pospus.
Baghikcosano napadokc npoOykmueHocmi: Ha MIKpOpIieHi egex-
muegnicms 3pocmac Ha 15—40%, modi sk MaKpoekoHOMiYHU
epekm sanrumaemocsa nomipnum — e Ginvue 0,66% npupocmy
cyKynHoi ¢akmopHoi npodykmuenocmi 3a decamuaimms. Ilo-
Kaszano, wo Ykpaina, nionsewuce na 14 nosuyii y eno6anbHomy
indekci eomosnocmi do I (40-me micuye ceped 195 kpain),
(hopmye KOHKYpeHmocnpomoxucHy exocucmemy 3 nowad 240 kom-
nanismu ma 5200 cneyiaricmamu, 00HAK cMUKaemvcs 3 Oeqi-
yumom kaopie ma odmencenum 00CmMynom 00 GeHHYPHO20 Kani-
many. Busznaueno mpu npiopumemni cekmopu 013 6npo8aoddiceH-
Ha llI-aeenmie 6 Ykpaini: IT-aymcopcune, aepapuuii ma o06o-
pouHull. Pesyrvmamu moxcymo 6ymu euxopucmawni npu 00IpyH-
MY8aHHI [HEeCMUUIUHUX pilleHb ma (OPMYBAHHI 0epicasHOi
noaimuxku yu@pogizayii 3 ypaxyeaHHAM CHeUu@piKu 60EHHO20
cmamy.

KniouoBi caoBa: areHTM IITYYHOTO iHTEIEKTY,
iHBEeCTHIIiliHa MPUBAOJUBICTb, PEHTA0EAbHICTh 1HBECTUILIM,
BEHUypHUI Karita, nudposa TpaHcdopmariist, III-ekocucrema
VYkpainu, 6ap’epu BOPOBAIKEHHS.
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The investment attractiveness of artificial intelligence agents
was examined as a new class of autonomous systems capable of
independent decision-making and performing complex business
tasks. The purpose of the study was to assess the economic potential
of Al agents based on the analysis of global market dynamics,
data from international corporate surveys, and prospects for
implementation in the Ukrainian economy. To achieve this purpose,
the structure and volumes of investment in the Al agents segment
during 2020—2026 were analysed, the results of three large-scale
executive surveys (McKinsey, PwC, BCG) on the return on
investment in artificial intelligence were systematised, the state of
the Ukrainian Al ecosystem was assessed using international
rankings, and barriers to scaling agent technologies at the global
and national levels were identified. The methodological basis
comprised a systematic analysis of scientific literature and empirical
data from five international reports of 2025—2026. It was established
that the Al agents market was growing at a compound annual
growth rate of 45—50%, yet a structural gap existed between the
mass adoption of the technology (88% of enterprises) and its full
integration into business processes (6% of organisations). A
productivity paradox was identified: at the micro level, efficiency
increased by 15—40%, whereas the macroeconomic effect remained
moderate — no more than 0.66% of total factor productivity growth
per decade. It was demonstrated that Ukraine, having risen
14 positions in the Global Al Readiness Index (40th place among
195 countries), was forming a competitive ecosystem with over
240 companies and 5,200 specialists, yet faced a shortage of
qualified personnel and limited access to venture capital. Three
priority sectors for the deployment of Al agents in Ukraine were
identified: IT outsourcing, agriculture, and defence. The results
may be used in substantiating investment decisions and formulating
state digitalisation policy with due consideration of wartime
conditions.

Keywords: artificial intelligence agents, investment
attractiveness, return on investment, venture capital, digital
transformation, Al ecosystem of Ukraine, implementation barriers.
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