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The transformation of procurement from technical tools to strategic mechanisms for economic stability and national
defense requires modernizing evaluation systems. To secure financial resilience during EU integration, states must
reform control frameworks. The article aims to substantiate scientific and methodological approaches to reforming
the Ukrainian system of public procurement in the process of joining the EU. The methodology employs institutional
analysis of legislation, ensemble machine learning, and quantitative operational audit evaluation. Developing these
scientific and methodological approaches for Ukraine allows for shifting to real-time automated monitoring and
reducing systemic corruption. Implementing the proposed risk-oriented tools in defense and civil sectors optimizes
budget expenditures, supports national supply chain sovereignty, and facilitates post-war recovery.
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Innboka TpaHcdopmalis 3akyniBenbHUX NpoLeayp, i3 CyTo TeXHIYHUX aaMiHICTPaTUBHUX IHCTPYMEHTIB y CTpa-
TeriyHi MexaHi3my MakpoekOHOMIYHOT cTabinizaLji, 3aX1cTy HalioHa/IbHOT 6e3neku Ta 3abe3neveHHss 060poHO3aaT-
HOCTI KpaiHuW, BUMarae HarasibHOro NepeoCcMUCIEHHS NiAX0AIB 4O OLiHIOBaHHS cMcTeMun Ny6nivyHmX 3akynisenb. MeTa
CTaTTi nonarae B 06r'pyHTYBaHHI HAYKOBO-METOANYHMX NiAX0AIB A0 pedhopMyBaHHS cMcTeMmn ny6nivyHNX 3akynisesb
YKpaiHu B npoueci BcTyny A0 €C AK BU3HAYa/IbHOMO YMHHMKA 3MiLHEHHS (hiHaHCOBOI CTIliKOCTi. 3aBAaHHs A0C/i-
[DKEHHA: NpoaHanisyBaTn HOPMaTVBHO-NPAaBOBE cepefoBuLle y cdepi ny6ivyHuX 3akyniBesib Ta NopiBHATW €BPO-
nelicbki AMPEKTUBHY 3 HALOHa/IbHM 3aKOHOABCTBOM; BU3HAUMTLM onepaiiiHy e(deKTUBHICTb TPaAMLIAHOMO pyYHOro
Ta aBTOMAaTU30BaHOIo ayauTy; AOCNIAUTY iCHYIOUI Ta NepcrnekTUBHI METOAM iHTerpauii a/iropuTMiB LUTYYHOTO iHTe-
NeKTy Ta poboTU30BaHOI NPOLECHOI aBTOMaTu3aLii B AepXaBHWA (DIHAHCOBWIA KOHTPO/b; PO3PO6UTH Cy6’'eKTHO-
OpIEHTOBAHY MaTPULIKO PUSMKIB /181 3an06iraHHs KOPYNUIHUM 3arpo3aM; BU3HauMTh posb LgpoBisaLlii 3aKyniBesib-
HOrO MpOLLeCY y PO3BUTKY BITUM3HAHOT LJIPOBOI EKOHOMIKW. B CTaTTi BUKOPUCTAHO KOMINJIEKC METO/IB HayKOBOrO
LOCNiMKEHHS, BK/IKOUaOUM GaratoacneKkTHUIA iIHCTUTYLiAHNIA aHani3, NOPIBHAMLHWIA aHani3 3aKoHoJaBCTBa, MoAe-
JIOBaHHA PU3NK-OPIEHTOBAHNX CUCTEM MOHITOPUHTY i3 3aCTOCYBAaHHAM Cy4YacHUX aHcamb/1eBUX METOAIB MaLUNHHOIO
HaBYaHHS, a TakOX KiIbKiCHe NOPIBHAHHSA. B cTaTTi nokasaHo, Lo came HaykoBe 06I'pyHTYBaHHS Nepexoy A0 puU3mk-
OPIEHTOBAHOIO YNpaB/liHHA NyOAiYHMMI 3aKyniBAsSMU CTBOPIOE TeOpPeTUYHY 6asdy i1 3abe3neveHHs cTabislbHOCTi
[epXaBHUX (hiHAHCIB Y NPOLIECi MOBOEHHOIO BiIHOB/IEHHS EKOHOMIKM YKpaiHW. 3anponoHoBaHi HayKOBO-METOAMNYHI
PiLLEHHA LWOAO KOMMNSIEKCHOT MoAepHi3aLii BHYTPILLHBLOrO KOHTPOSIIO nepeabayatoTb BNPOBaKEHHA MOAyNiB aBTo-
MaTM30BaHOi NepeBipky TeHAepHUX npoueayp. MpakTnyHa peanisayis chopMOBaHUX akaAeMiYHUX peKkomeHaauii
[l03BONWTb NiArOTYyBaTU HafiiiHe IHCTUTYLIHe MigrpyHTS 415 WBKWAKOrO Ta TOYHOTO PO3MnoAiny 6HMKETHNX KOLUTIB,
rapaHTyruM 3axXMCT HaLioHaIbHUX IHTEPECIB Ta CYBEPEHITETY AepXaBu B JOBrOCTPOKOBIN nepcrnekTusi. Moganbiui
HayKOBI MOLUYKW Y BU3HAYEHOMY HanpsiMi OPIEHTOBAHI HA MaTeEMaTUYHE MOZE/IOBAHHS AVHAMIYHNX 6aratoareHTHUX
€KOCUCTEM LUTYYHOTO iHTENEKTY AN TPaHCKOPAOHHOI iHTerpaujii 3akynisesibHUX npoueayp y €ANHUA PUHKOBUIA NPO-
CTip €Bponelicbkoro Cotoay.

KniouoBi cnoBa: ny6nivHi 3akyniBni, piHaHCOBa CTilKiCTb, LudhpoBa TpaHcopMaLis, pU3MK-OpiEHTOBaHUIA
MOHITOPWHI, EBPOIHTErpaLis, AepXaBHWA ayaunT.
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Statement of the problem. Public
procurement, which constitutes the bulk of
public sector expenditures, acts as one of the
primary factors in shaping the environment for
sustainable economic development, stimulating
its industrial sector over the long term, and
ensuring the overall competitiveness of the
entire national economic complex [1]. In the
current highly volatile geopolitical environment,
public procurement has evolved from a routine
administrative function into a vital strategic
instrument for macroeconomic stabilization,
structural modernization, and national defense
[1]. The processes of ensuring the financial
viability and gradual post-war recovery of
Ukraine, as an official candidate for European
Union accession, are heavily dependent on the
overwhelming support of international donors
who have identified critical directions for the
modernization of public finance management to
comply fully with European law [2, p. 110].

Becausethedevelopmentofintergovernmental
assistance in Ukraine largely occurs through
public procurement mechanisms at both state
and local levels, there is an urgent need to
improve and adapt the domestic regulatory and
legal framework to ensure rapid, efficient, and
transparent fund allocation [3, p. 190].

According to the Strategy for Reforming the
PublicProcurement Systemfor2024—-2026 (Order
No. 76-p), the Ministry of Economy is responsible
for preparing annual monitoring reports, explicitly
stating that civil society organizations, experts,
and scientific institutions may be involved in this
process [4]. However, the actual mechanisms
of such collaboration with academic circles
remain legally fragmented and lack procedural
transparency.

This institutional gap is further highlighted in
the Strategy for Reforming the Public Finance
Management System for 2026—2030 (Order No.
217-p),whichemphasizesthe necessity of shifting
toward a scenario-based forecasting approach
under highly volatile conditions through indirect
calculation methods and advanced modeling
tools [5]. Despite the official declarative focus on
enhancing cooperation with the domestic expert
and scientific community to share information
and provide consultations [5], there is still no
structured, systemic regulatory path to integrate
rigorous academic modeling and predictive
analytical tools into state procurement auditing.
Consequently, modernizing the scientific,
methodological, and legal foundations of public
procurement becomes critical to transform

declarative policy into functional, data-driven
oversight systems.

Analysis of recent research and
publications. Various aspects of the public
procurement system, its auditing mechanisms,
and methodological approaches have been
extensively investigated in the works of
prominent domestic and foreign scientists.
The general challenges of the procurement
system during martial law were analyzed by
Panteleimonenko, Milka, & Pavlenko [1]. The
structural theory, methodology, and state audit
of public transactions, as well as local financial
transformations [4, p. 50].

The  foundational structural  theories,
macroeconomic methodologies, and broader
evolutionary trends of the national financial
architecture under global challenges were
comprehensively systematized by Krysowatyi et
al. [2]. However, the conceptual boundaries of
the public finance category itself and the critical
evaluation of modern scientific approaches to its
definition require deeper theoretical reflection,
which is detailed by Vatrushkin [6]. Despite
the active implementation of digital tools,
there remains an acute lack of comprehensive
methodologyforsubject-orientedriskassessment
matrices in external audit frameworks developed
by Haievskyi [7], as well as an institutional
absence of artificial intelligence and robotic
process automation (RPA) in the internal auditing
of defense procurement, as investigated by
Andriienko, Melnykov, & Soroka [8]. The risk-
based performance of public procurement as a
vital structural determinant of national financial
resilience was conceptualized by Tkachenko
[9, p. 55]. Non-linear managerial frameworks
and dynamic stability of business structures
under volatile conditions were modeled by
Grynko & Duliepov [10]. Finally, the intensive
use of modern information and communication
technologies (ICT) as the definitive baseline
for the digital economy development within
the European space was substantiated by
Ivantsov [11]. Innovations and circular economy
approaches within state purchasing systems
were analyzed by Wesseling & Edquist [12,
p. 495] and Sonnichsen & Clement [13], while
specific non-price criteria weighting methods
were evaluated by Baranovsky et al. [14].

However, the specific features of integrating
international aid with domestic decentralized
electronic platforms during ongoing security
crises remain unresolved. The instability of
legislation, the low professional level of some
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customers, and the lack of artificial intelligence
integration into internal auditing of high-sensitive
sectors remain open threats to the public finance
sector.

Highlighting previously unresolved parts
of the overall problem. Despite significant
academic achievements in public procurement
digitalization, several critical areas remain
virtually unexplored. First, there is an acute
lack of formalized scientific and methodological
approaches to reconciling real-time Al-driven
risk-monitoring models with the strict compliance
requirements of the European Union. Second,
the architectural integration of robotic process
automation (RPA) within the internal auditing
systems of highly sensitive sectors (such as
national defense and security) during active
martial law has not yet been conceptualized.
Finally, the theoretical correlation between
localized procurement transparency and the
macroeconomic indicators of state financial
resilience remains fragmented and requires
systemic modeling.

Formulation of the objectives of the article
(task statement). The primary objective of this
study is to develop a comprehensive theoretical
and methodological framework for evaluating
public procurement as a core determinant of
financial resilience, with a specific focus on the
digital transformation of risk-oriented monitoring
and alignment with EU standards [1]. To achieve
this objective, the following tasks are addressed:

— to critically redefine the categories of
public finances within the architecture of state
resilience;

— to analyze the evolution of EU
procurement legislation, from the Directives of
2014 to the projected initiatives of the Public
Procurement Act (2026), and evaluate their
implications for Ukraine;

— to model the integration of artificial
intelligence and robotic process automation
(RPA) into the internal audit and risk-monitoring
systems of the public sector.

Summary of the main research material.
The alignment of Ukraine's public procurement
infrastructure with European Union standards
represents a cornerstone of the country's
macroeconomic integration strategy. This
evolutionary trajectory is primarily anchored in
Directive 2014/24/EU on public procurement,
which  conceptualized a package-based
implementation of new regulatory standards
across the European space [15, p. 65]. This
foundational document shifted the paradigm
from basic price-driven selection to value-

oriented criteria, establishing a framework that
encourages green, sustainable, and innovative
state purchasing mechanisms.

The implementation of these value-oriented
principles and the integration of circular economy
models into global procurement systems were
comprehensively investigated in the innovative
frameworks modeled by Wesseling & Edquist
[12, p. 494]. Furthermore, the environmental
dimensions of these procedures, alongside the
strategic transition toward sustainable public
procurement, were systematically structured in
the research of Sénnichsen & Clement [13].

However, applying these theoretical models
to transition economies presents significant
structural challenges. The practical adaptation of
mathematical weights, mathematical modeling
of tender documentation, and the development
of specialized methodology for non-price
criteria evaluation within the national electronic
platforms were successfully conceptualized by
Baranovsky et al. [14].

Despite the structural success of the
2014 framework, subsequent global shocks,
geopolitical crises, and supply chain disruptions
exposed significant institutional limitations
within the single market. In response to
these challenges, the European Commission
formalized a sweeping regulatory overhaul via the
Public Procurement Act (2026) initiative, which is
directly analyzed within the context of European
integration and modern challenges by Boichenko
[5, p. 4]. Driven by the comprehensive regulatory
roadmap «One Europe, One Market» (2026), this
modern initiative explicitly shifts the focus from
open global competition to strategic sovereignty,
supply chain resilience, and economic security
[16, p. 12]. A central feature of this upcoming
legislation is the formalization of «Made in
Europe» criteria, which allows for the strategic
protection of critical European industrial sectors,
alongside mandatory sustainability standards.
In this context, utilizing new European financial
instruments becomes essential for candidate
states to adapt their national procurement
architecture during external crises.

The modernization of procurement
systems requires a parallel deep technological
restructuring of state financial control
mechanisms. In candidate countries like
Ukraine, this adaptation is not merely a legal
alignment but a highly dynamic stress-test for
the entire public finance architecture. Under
conditions of extreme volatility, the integration
of European funds and domestic platforms
demands advanced analytical frameworks that
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can simulate procurement risks in real time.To
systematically evaluate this transition and the
role of technical standards like the Common
Procurement Vocabulary (CPV) [17, p. 10], an
evolutionary matrix has been compiled (Table 1).

The evolutionary dynamics systematized
in Table 1 visualize a profound paradigm shift
in state control. The transition from classical
retrospective paper audits to automated real-
time analytical systems minimizes the human
factor and increases the speed of violation
detection [17, p. 8].

In this context, as proved by Gaievskyi [7],
the identification of audit quality risks requires
a specialized subject-oriented approach. This
approach establishes a clear operational
differentiation across three discrete hierarchical
levels:

— thelevel of the specific audit engagement,

— the level of the audit subject,

— the level of the broader
environment.

Implementing this subject-oriented metho-
dology within the state digital procurement
platform enables the creation of an automated
scoring system that weights risks dynamically.

regulatory

This systematically alerts internal auditors to
complex non-compliance patterns before public
funds are irreversibly disbursed. Consequently,
the combination of the 2026 reform criteria with
automated real-time risk-monitoring represents
a critical scientific step toward securing
macroeconomic stability and long-term financial
resilience.

The practical execution of risk-oriented
monitoring inside strategic public sectors
reaches its highest efficiency when integrated
with advanced mathematical modeling and
algorithmic decision-making. The automation
of internal auditing within highly sensitive
state sectors—such as the Ministry of Defense
of  Ukraine—presents  unique institutional
perspectives and distinct operational risks [8].
When modeling the implementation of artificial
intelligence (Al) and RPA within defense internal
auditing, a clear conceptual boundary must be
drawn between "Al for audit" and "audit of Al"
[8]. The use of Al for audit involves deploying
intelligent agents for continuous monitoring of
defense procurement resources, automated
cross-referencing of contractual prices with
global market benchmarks, and running

Table 1

Logical and Evolutionary Matrix of EU Procurement Legislation Reform (2014-2026)

Regulatory

Core Legislative

Primary Selection

Systemic Gaps

(Regulation
No. 213/2008) [17].

Tender) [14, 15].

country market
suppliers [12, 14].

Pillars & : Supply Chain &
Framework / - & Evaluation : & Unresolved
Technical : Sovereignty Focus
Era Standards Paradigms Challenges
Directives ;
2014/24/EU as Institutionalized ?oprﬁne%gﬁgg! Efé:éeesds&\;gl
The 2014 the core of the the MEAT criterion NonPdiscrirﬁinator gom lexity: Lack
Framework 2014 package (Most Economically access for third- y of stgndar)zj’ized
(Baseline) [15]; CPV codes |Advantageous

non-price criteria
[14].

The Transition
Phase (2025)

EU Single Market
Strategy, EP
Resolution, and
EC Evaluation
Report [6, 7].

Crisis-driven
adjustments;
Critical evaluation
of non-price criteria
efficiency [6, 7].

Initial awareness
of supply chain
dependencies;
Strategic shift
toward regional

Bureaucratic
bottlenecks;
Asymmetric digital
monitoring tools
across different

resilience. public sectors.

European alati

experience Strategic Selection: |Strategic hggrﬁ!)ar}il\zlgti on

integration Mandatory Sovereignty: delavs across
The 2026 [5]); European integration of Enactment of candyidate states:
Reform Era Commission Work | environmental, «Made in Europe» Balancin '
(Current Programme 2026 |social, and long- protection criteria; rotectio%ism
Initiative) («One Europe, term economic nearshoring \F/)vith market

One Market» resilience indicators | requirements [16]. competition

roadmap) [16]. [8, 9]. [5, 16].

Source: compiled by the author based on [5; 6; 7; 8; 9; 14; 15; 16, 17]
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automated predictive analytics on supplier
behavioral data. By embedding a risk-oriented
planning approach powered by machine learning
algorithms (Random Forest, Gradient Boosting)
and RPA workflows, the state can transition to
a "human-in-the-loop" model, where routine
data parsing is fully automated, allowing human
auditors to focus exclusively on highly complex
anomalies.

The risk-based performance of public
procurement acts as a vital structural
determinant of national financial resilience

[9, p. 60]. When procurement systems fail to
filter out inflated pricing, the state experiences
systemic capital leakage, which directly
degrades fiscal sustainability. On the other hand,
the deployment of a highly automated, risk-
oriented procurement ecosystem shields the
state budget from artificial inflation, preserves
financial liquidity, and serves as an institutional
anchor for long-term macroeconomic endurance
during prolonged periods of external stress.

Furthermore, the successfully digitized control
environment cannot function in an economic
vacuum. The ultimate efficiency of risk-oriented
monitoring inside public procurement is deeply
intertwined with the operational resilience
of the private sector suppliers who form
the foundational supply chains of the state.
Ensuring the dynamic stability of business
structures under highly volatile conditions
requires non-linear managerial frameworks and
adaptive resource allocation mechanisms [10].
By utilizing automated scoring and reducing
bureaucratic transaction costs, the state can
provide continuous liquidity and low-risk market
demand to compliant business entities. This
systematic synergy directly mitigates macro-
financial distress: while internal control systems
eliminate capital leakage, the domestic industrial
base achieves the necessary structural flexibility
to maintain production capacity.

Additionally, the scale of this digital
architecture accelerates the broader deployment
of information and communication technologies
(ICT) across the national economy. The
intensive use of modern ICT by the population
and economic agents serves as the definitive
baseline for the rapid development of the digital
economy within the European space [11].
Mandating advanced cryptographic validation
and structured electronic reporting according
to EU standards forces the entire ecosystem of
suppliers and regulatory bodies to elevate their
technological capabilities, integrating national

business entities into the high-tech value chains
of the European single market [11; 16].

Furthermore, under the conditions of
prolonged military actions, the stability of the
public finance architecture is inherently linked
to localized economic resilience. The holistic
economic development of territorial communities
relies heavily on the radical transparency of their
economic subjects, where open procurement
platforms serve as an institutional foundation
for anti-corruption compliance at the municipal
level [18]. In this highly volatile environment, the
financial endurance of the national economic
complex requires balancing decentralized
flexibility with strict digital security protocols.
Managing these systemic vulnerabilities
necessitates a comprehensive approach to the
secure aspects of digitalization in management
accounting and corporate finances, shielding
transaction data from external cyber threats
and ensuring institutional continuity under
asymmetric globalization pressures [19].

The methodological efficiency of this
protective mechanism reaches its optimal
performance when traditional state control tools
are enhanced by modern predictive analytics.
To eliminate empirical delays in detecting
structural anomalies, the analytical core of the
monitoring system can be strengthened through
a comparative analysis of ensemble machine
learning models, specifically configured for
the automated, risk-oriented monitoring of
highly sensitive military and civil procurement
categories [20]. Ultimately, this strategic digital
synergy transforms the organizational and
methodical aspects of controlling the financial
activities of domestic enterprises [21]. By shifting
from retrospective bureaucratic reporting to
real-time cryptographic verification, the state
establishes a non-linear control framework that
mitigates macro-financial distress, prevents
capital leakage, and directly enhances the
dynamic stability of regional business structures
during ongoing security crises.

The comprehensive architectural synthesis
of these technological tools establishes a
new benchmark for state financial control,
transitioning it from a reactive mechanism
to a proactive system of economic defense.
By shifting the computational burden of
processing large arrays of transactional data
onto ensemble machine learning models and
robotic process automation, the public sector
achieves an unprecedented level of analytical
agility. This integration ensures that risk detection
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occurs prior to the legal execution of financial
obligations, effectively blocking institutional
vulnerabilities and structural anomalies before
they can destabilize the allocation of international
or domestic budgetary funds. This technological
restructuring must be synchronized with the
decentralization of local budgets during post-
war recovery [22], utilizing advanced European
financial instruments and procurement practices
adapted to ongoing security challenges [23].
Ultimately, the empirical transition toward
real-time automated monitoring serves as a
dual-purpose mechanism for macroeconomic
stability. On one level, it guarantees absolute
transparency for international donors, directly
enhancing the country's institutional credibility
during critical pre-accession negotiations.
Simultaneously, the practical deployment of
these Al-driven systems within public finance
requires a deep modernization of higher
economic education to prepare specialists
with advanced Al-related competencies [24].
On another, more vital level, it safeguards
national strategic sovereignty by providing the
state with a highly responsive, digitally resilient

procurement shield capable of sustaining critical
defense infrastructure, minimizing transaction
expenses, and ensuring structural economic
endurance under prolonged asymmetric shocks.

Conclusions. Thus, public procurement is
one of the primary factors determining the scale
of the state budget and ensuring the country's
needs for goods and services necessary to
maintain national defense capability and state
financial resilience. The operationalization of
updates to the public procurement legislative
framework, harmonized with European Union
regulatory acts, significantly accelerates the
procurement of goods, works, and services
by contracting authorities. The deployment
of  automated risk-oriented monitoring
frameworks and advanced machine learning
models systematically minimizes corruption
risks, prevents structural capital leakage, and
enhances the overall quality of state digital
auditing. Further perspectives in this direction
include the mathematical development of
dynamic multi-agent Al ecosystems for cross-
border procurement integration within the EU
single market space.
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