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Abstract. The purpose of the study was to review of academic and industry literature, with the goal of clarifying
the concept of agentic Artificial Intelligence, explaining its architectural workings, and exploring its applications in
the financial and banking sectors. The rising use of Artificial Intelligence in the financial services sector had been
pushing into a stage of financial automation that was not focused on rules but on systems able to reason, adapt,
and act autonomously and goal-focused. This transition had led to what was currently referred to as agentic Artificial
Intelligence - a category of intelligent systems that worked independently to a certain extent, which was missing in
conventional Artificial Intelligence applications. The research was based on the systematic review methodology, which
summarised the evidence related to the use of agentic Artificial Intelligence in autonomous trading, dynamic risk
assessment, algorithmic underwriting, fraud detection, customised customer interaction, and regulatory compliance.
As the analysis showed, it increased operational proactivity, situational awareness, and multi-step decision-making,
allowing financial institutions to be more responsive to complex and fast-changing environments. In addition, the
review outlined that there were persistent issues in regard to explainability, accountability, integration with legacy
infrastructures, ethical protection, and preparedness to regulatory issues. Results suggested that agentic Artificial
Intelligence had the potential ability to transform operational and strategic activities in the financial sector, but only
by means of responsible governance and strict supervision, its advantages can become actual. The contribution of
this review to the literature was an evidence-based integrated evaluation of the modern trends and an outline of the
most prominent opportunities and limitations that will define the future of autonomous intelligent systems in the
financial services

Keywords: artificial agents; autonomous finance; digital banking; financial innovations; financial algorithm

Introduction

The field of Artificial Intelligence (Al) had been a founda-
tion of the financial field with the first applications of ex-
pert systems and rule-based decision support systems
in the 1990s. However, the nature of Al-based interven-
tions had been radically transformed in 2020s. Beginning
in 2020, machine learning, reinforcement learning, and
large language models have enabled a new type of intel-
ligent system to emerge, often referred to as agentic Al,
a novel type of intelligent system that was characterised
by autonomy, adaptive reasoning, and goal-orientated
behaviour. These systems were not merely qualitatively

different to their predecessors in that they offered as-
sistive decision-making support by offering pre-cod-
ed rules, but in that they were multi-step, context-de-
pendent tasks that were sensitive to dynamic financial
conditions. This had been summarised in the academic
enquiry. D.B. Vukovi¢ et al. (2025) pointed out on how
agentic Al changes financial services to make real-time
decisions, dynamically rebalanced portfolios, and con-
stantly monitor risk levels, in addition to raising sub-
stantial regulatory and systemic risks. Similarly, I.A. El-
gendy et al. (2025) argued that agentic systems played

Suggested Citation:

Al-Hchemi, L.H. (2026). Agentic Artificial Intelligence in financial and banking operations: A comprehensive review. Economic

Forum, 16(1), 8-18. doi: 10.62763/ef/1.2026.08.

*Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0009-0005-8560-3381
https://e-forum.com.ua/en

the role of catalysts of innovation in FinTech, enabling
adaptive investment systems, autonomous compli-
ance processes, and scalable advisory systems, which
changed in line with the market environment. In the
perspective of banking business, M. Mucskova (2024) re-
corded how smart automation contributed to improving
the fundamental banking processes, such as customer
onboarding, compliance procedures, and back-office
tasks, thereby improving latency and eliminating human
error compared to the conventional support solutions.
R. Sapkota et al. (2026) provided a taxonomy simultane-
ously marking agentic Al versus the legacy rule-based
systems and foregrounding autonomy, proactivity, and
goal-oriented optimisation as its salient features. In ad-
dition to these contributions, contemporary empirical
research showed the use of agentic Al in particular fi-
nancial environments.

C. Dutta et al. (2023) discussed the use of autono-
mous algorithms in high-frequency trading and sug-
gested that contemporary trading platforms were be-
coming more and more dependent on agents that can
self-adjust positions, assess liquidity, and implement
trades under minimum human involvement a trend
that highlighted the growing operational dependence
on agentic architectures. B. Vyas (2023) also illustrated
that intelligent agents with behavioural analytics were
significantly more successful in fraud-prevention com-
pared to classical rule-based detection models because
they can learn the patterns of individual users and even
update detection thresholds in real time. H.K. Sriram
& B. Somu (2025) argued that autonomous agents to-
gether with continuous anomaly detection can be used
to strengthen credit risk assessment and fraud surveil-
lance, which can reduce false positives with an increase
in the sensitivity of the detection. Furthermore, A.Y. To-
prakli (2025) examined agentic Al-driven algorithmic
underwriting systems that found that these systems
expedited the loan-approval process, enhanced the ac-
curacy of credit decisions, and reduced bias by applying
risk models in the large applicant populations in a con-
sistent manner. Taken together, these studies pointed
to the fact that the shift to purely autonomous, adap-
tive, and goal-oriented systems as an extension of the
conventional, rule-based approach to automation was
not only an evolutionary one but also a reorganisation
of financial and banking processes. The capabilities in
agentic Al (such as situation awareness, lifelong learn-
ing, proactive decision-making, and multi-step action
execution) were beyond the assistance paradigm. These
features will guarantee improvements in the trading
performance, optimisation in underwriting, fraud de-
tection, compliance automation, and real-time cus-
tomer interaction. However, as the academic discourse
was becoming more and more aware, this change pre-
sented significant challenges in substance. The abil-
ity to interoperate with legacy infrastructures, data
governance, ethical alignment, and cross-institutional
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interoperability were still daunting challenges. Be-
sides, the empirical literature was not complete as few
studies synthesised agentic Al uses, the risks involved,
and the prerequisites of governance across domains.

Given the rapid technological advancements since
2020 and the growing body of distributed literature,
there was a strong need for a systemic, integrative re-
view. The purpose of the study was to provide such a
review, which will present a systematic and extensive
evaluation of agentic Al, its conceptual basis, practical
implementation, its limitations, and opportunities in the
future research and practice. The systematic literature
review methodology used in this study will be aimed at
synthesising and critically evaluating the academic and
corporate literature related to agentic Al in the financial
and banking sectors. The review followed three major
steps: the process of a broad literature search and se-
lection, the purposeful retrieval of relevant information,
and the thematic framework of extracted data. The sys-
tematic approach to research allowed identifying gener-
al conceptual frameworks, defining practical application,
and sorting empirical data into fundamental thematic
groups, i.e., conceptual foundations, applications, and
challenges or opportunities, in that way producing a
consistent yet detailed view on the subject.

Conceptualising agentic Al
in the financial context

To understand the impact of agentic Al on finance, it is
important to define the concept of “agency” in relation
to Al. According to B. Somu (2024), agentic Al was Al
that had “the ability to act on its own in an environment
to achieve given goals”. This definition evolved from
prior Al definitions, which were systems that passive-
ly analysed data or executed human instructions and
commands. The process of moving from automation
to autonomy was essentially a realignment of the role
of technology in finance. Traditional automation was
for automating repetitive and rules-based tasks at high
scale. G. Jindal (2024) noted that an example can be data
entry or a standard transaction. Machine learning mod-
els allowed using predictive analytics to find patterns in
data for uses such as credit scoring or fraud detection.
V. Garg (2025) explained that agentic Al, however, moved
beyond prediction to action, referring to a machine that
can sense its environment, made decisions on its own,
planned multi-step action, and executed those actions
with the goal of changing its environment. Z. Yordanova
& Y. Hristozov (2025) identified the key characteristics
of agentic Al as proactivity, goal directedness, and ad-
aptability. Proactivity meant the agent can act without
waiting for an external trigger or explicit command. Goal
directedness meant its actions were not random but
were coherent to achieve a predefined often complex
objective. Adaptability was the most important feature;
an agentic system can learn from its interactions and
outcomes and modify its future behaviour to improve

Economic Forum, 2026, Vol. 16, No. 1
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performance in dynamic and uncertain environments
like volatile financial markets. LA, Elgendy (2025) ar-
gued that this ability to operate autonomously was what
made agentic Al a catalyst for innovation especially in
FinTech, where new agents were being developed to re-
imagine financial services.

Agentic Al's capabilities were the result of a combi-
nation of several specialised Al fields. The theoretical
foundations were diverse and largely based on rein-
forcement learning, large language models, and classi-
cal Al planners. R. Sapkota et al. (2026) stated that rein-
forcement learning provided the mechanism for agents
to learn optimal behaviours through trial and error, re-
ceiving rewards or penalties based on their actions. This
was especially valid in financial applications like trading
or portfolio management. An agent learnt to maximise
returns over a period of time. Over a hundred billion pa-
rameter large language models had emerged as a build-
ing block that endowed agents with sophisticated under-
standing, reasoning, and communication abilities. Large
language models (LLMs) functioned as the reasoning
engine or brain for a number of contemporary agentic
architectures, which assisted the systems in processing
non-structured information (e.g., news reports or fi-
nancial filings) or complex user requests and producing
logical plans. A typical agentic system'’s architecture usu-
ally consisted of a number of interacting components.
There was a perception module that helped in fetching
data from the environment. Then there was a memory
module that held information about the past. Further,
reasoning and planning engine (usually based on LLM)
facilitated decision-making. M. Lugman et al. (2025) de-
scribed an action module that helped in carrying out
actions through the respective tools or application pro-
gramming interfaces (APIs). Frameworks often utilised
an action-perception cycle. An agent may first take the
user's question and the relevant market information
before performing the financial analysis. After creating
the prompt, the planning module was utilised to break it
down into sub-goals. Like fetching historical stock data,
discounted cash flow analysis, judging valuation, and
summarising key findings. Ultimately, these sub-goals
were carried out by interacting with financial data APIs
and creating a detailed report. The multi-tasking mod-
ular architecture can complete a series of steps on its
own. This was far from the capabilities of single-tasking
ones. The architectural frameworks were continuous-
ly researched and great strides have been made since
2020 (Joshi, 2025).

It was important to understand the difference be-
tween agentic Al and the typical Al systems being used
in finance. Algorithmic systems and ML models have
been around since the 1990s to serve financial institu-
tions. But these systems were not typically autonomous
agents. The new paradigm’s disruptive potential was evi-
dent when the differences were clarified. First, typical Al
in finance was often reactive and task-oriented. Fraud

detection model was a good example of machine learn-
ing. The system learnt from past information where
fraud was usually detected. Then, suspicious transac-
tions were identified for frauds. It performed a specific
task well-defined in advance in response to new data
but did not take it upon itself to investigate root cause
of fraud, decide on new rules to stop fraud, or interact
with other systems to block a user’s account. The fraud
detection system, which was agency-based, not only de-
tected suspicious fraudulent transfers, but could also
independently freeze accounts and use a communica-
tion robot to communicate with customers to determine
whether such transactions were similar to legitimate
past transactions. H.K. Sriram & B. Somu (2025) noted
that it could also analyse for more suspicious transac-
tions in the user's past history and adjust its parameters
based on the result.

Conventional systems cannot communicate over a
wider link spectrum. It meant algorithmic trading sys-
tems that were either speedy or complicated but essen-
tially heavy trading had been allowed to happen in its
own magic. Automating trading systems responded to
market data in the context of a defined strategy, but did
not themselves develop entirely new trading strategies
based on macroeconomic research analysis or dynamic
reallocation. An agentic trading system could be assigned
a high-level objective, such as “maximise alpha for this
portfolio, while locking in a particular risk profile”. Classic
Al systems aimed to boost human decisions through a
“human-in-the-loop” approach. The machine analysed or
alerted the user and a human finalised the decision. Al
that was agentic still required governance or oversight
but it was built to work in a “human-on-the-loop” or “hu-
man-over-the-loop” mode. The agent does everything
from start to finish. The human sets the goals and con-
straints only interveningin exceptional cases. This change
had a major impact on the way work was performed
and the skills and roles needed in the financial industry.
K. Huang (2025) observed that there was an ever-grow-
ing number of innovative FinTech companies utilising
these autonomous methods, which was already show-
ing promise in opening up access to complex financial
services that had traditionally been costly and labour-in-
tensive. Consequently, the integration of agentic capabil-
ities signified a fundamental shift in financial operation-
al models, moving from static automation to dynamic,
autonomous interaction. This evolution necessitated a
re-evaluation of operational oversight and the integra-
tion of adaptive technologies within the banking sector.

Applications of agentic Al
in financial operations

Due to a major paradigm shift in financial operations,
a transition was occurring from rules-based Al to agen-
tic Al. Z. Yordanova & Y. Hristozov (2025) noted that Al
systems such as Artificial General Intelligence and Ar-
tificial Super Intelligence, characterised by autonomy

Economic Forum, 2026, Vol. 16, No. 1



and goal-directedness, were moving past automation
into undertaking works previously reserved for human
experts. The space of trading and investment had long
been an area for sophisticated computational tech-
niques, from early quantitative models to high-frequen-
cy trading algorithms. C. Dutta et al. (2023) discussed the
use of autonomous algorithms in high-frequency trad-
ing, suggesting that agentic Al was positioned to usher
in the next evolutionary phase by providing traders with
autonomy beyond the conventional set of pre-defined
rules for trading. Unlike classic algo trading, which was
programmed to trade when reaching certain price lev-
els or technical signals, agentic Al systems were able to
devise and adapt their own trades. The ability of these
autonomous agents to analyse multiple data sources
such as market data, news sentiment, macroeconomic
data, and social media data, allowed the systems to spot
trading opportunities. M.S. Amin et al. (2024) demon-
strated that these models can create hypotheses, test
them on both historical and simulated data, and deploy
cash automatically without human involvement. An ex-
ample of agentic Al could be an Al system assigned the
task of managing a portfolio. It may decide autonomous-
ly to move money out of equities and into bonds, based
on reasoning regarding rising inflation and central bank
signalling. A lot of autonomous trading agents relied on
reinforcement learning as a foundational technology.

Al-Hchemi

Alpha agents took actions (buying, selling or hold-
ing on to an asset) in a simulated market environment
by trial and error. They learnt an optimal policy that
maximised the cumulative reward signal (for example,
profit). The reward can also be an indicator of risk-ad-
justed return (like the Sharpe ratio). As a result of
this, the systems were able to discover patterns and
relations that were complex and non-linear. The role
of agentic Al was particularly apparent in derivatives
trading and arbitrage: markets that relied on speed
and the rapid calculation of multi-variable information.
These intermediaries enabled complex multiple trades
in various exchanges and assets to take place instantly
to benefit from price inefficiencies. R. Inala (2023) em-
phasised that a key application domain was the abili-
ty to offer autonomous investment and advisory ser-
vices. But fully autonomous trading agents bring new
challenges. Multiple independent agents could create
emergent, herd-like behaviour and amplify market vol-
atility or trigger flash crashes. To ensure these agents
operate within risk parameters and the firm's overall
investment thesis, robust governance frameworks,
real-time monitoring, circuit breakers, and “human-in-
the-loop” oversight were required. Table 1 illustrated
high performance of agentic Al systems in trading ap-
plications, specifically analysing data regarding market
share and return rates.

Table 1. Algorithmic trading performance metrics and financial market penetration

Metric Conventional algorithms Agentic Al systems Improvement (%)
Market share of total trading, % 65 75 15.4
Average annual returns, % 12-18 25-35 82
Success rate, % 60-70 85-97 35
Risk-adjusted returns (Sharpe ratio) 0.8-1.2 1.5-2.1 65
Trade execution speed (milliseconds) 50-100 10-25 75

Source: Grand View Research (n.d.), Quantified Strategies (n.d.)

The 82% improvement in average annual returns
and 35% increase in success rates demonstrated the
transformative potential of autonomous trading agents.
The significant enhancement in risk-adjusted returns,
as measured by the Sharpe ratio, indicated that agen-
tic systems not only generate higher returns but do
so with more efficient risk management. Sharpe ratio
was important for evaluate the portfolio’s performance
by adjusting the return for the level of risk taken. The
foundational block of the financial system was effective
risk management. Conventional risk management tech-
niques utilised static models like Value-at-Risk, which
were calculated periodically, and may fail to capture
the rapidly changing dynamics of the financial mar-
ket. R. Gangavarapu (2025) stated that agentic Al was
changing this field by allowing dynamic, proactive risk
assessment, making the shift from reactive monitor-
ing to predictive and preventative control. Al systems
can function as independent risk management watch-
dogs that monitor a firm’'s whole portfolio and market

exposure constantly and in real-time. These agents can
simultaneously ingest information streams from thou-
sands of sources, including trading positions, counter-
party credit information, market liquidity indicators, and
geopolitical information streams. Through sophisticat-
ed machine learning models, subtle anomalies can be
identified, emerging concentrations of risk spotted, and
possible market shocks forecast before tipping over.
For instance, an agent might identify a growing correla-
tion between two assets in a portfolio, alerting a human
risk manager to a hidden exposure that models might
overlook. M. Lugman et al. (2025) highlighted that an im-
portant ability of agentic Al in this space was a real time
evaluation and metering of risk scores. These systems
can provide a more real-time, flexible, or dynamic view
of risk instead of the end of day reports.

An agentic system can quickly assess the credit risk
of a sovereign bond issuer following an abrupt polit-
ical event. In the same manner, it was possible to re-
assess the counterparty risk of the bank upstream or
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downstream. Moreover, it was possible to estimate the
impact of the political event on the overall capital suffi-
ciency of the firm. This ability made risk mitigation efforts
significantly more agile. R. Inala (2023) pointed out that
by emphasising intelligent risk control, financial institu-
tions can prepare for worst-case scenarios instead of
using past events as a reference. Agentic Al can run ad-
vanced stress tests and scenario analyses autonomous-
ly. The firm's portfolio can be tested by thousands of
market situations ranging from a rise in interest rates to
a disruption in the supplies. By using this tool, gaps can
be identified, and suggestions provided to hedge and
change the portfolio. Analysis of the impact of cyber se-
curity and emerging technology developments on finan-
cial stability was gaining momentum since 2020 among
policymakers and financial authorities. A. Dodda (2024)
observed that the combination of such advanced risk as-
sessment tools allowed for deeper analysis of complex
risk management issues. Underwriting and lending were
always done manually based on data analysis and heu-
ristic methods. Agentic Al transformed this landscape by
introducing autonomous systems that can handle the
entire lending lifecycle from application to approval to
monitoring. N. Chitturi (2025) indicated this was most
evident in the mortgage lending space, where opera-
tional challenges and paperwork had always created
friction. In algorithmic underwriting, agentic Al systems
act as autonomous decision makers. They can collect
and verify applicant data from multiple sources includ-
ing credit bureaus, bank statements, employment re-
cords, and even alternative data sets where permitted.

Using advanced machine learning algorithms, these
agents can assess a borrower’s creditworthiness with
a level of granularity and predictive accuracy that sur-
passed conventional credit scoring models. Complex
patterns in an applicant’s financial history can be an-
alysed to better predict the likelihood of default and
enable lenders to make more informed and consistent
decisions. The autonomy of these agents goes beyond
a simple “approve” or “deny” decision. Loan terms such
as interest rates, loan to value ratios, and repayment
schedules can be dynamically structured to personalise
the offer to the applicant's risk profile and financial sit-
uation. For example, an agent might identify a self-em-
ployed applicant with fluctuating income but strong
cash reserves and offer a mortgage product with fea-
tures that accommodate income volatility. Agentic Al can
also speed up the lending process, reducing time from
application to close from weeks to days or even hours.
A.Y. Toprakli (2025) explained that by automating docu-
ment verification, property appraisals (using automated
valuation models) and compliance checks, these systems
reduced manual overhead and minimised human error.
Al agents can monitor transactions and data throughout
the mortgage lifecycle and ensure compliance, identify-
ing potential issues early on. This improved the customer
experience and reduced operational costs for financial

institutions. The goal was to create a more stream-
lined, data driven, and accessible lending ecosystem.

Financial analysis and reporting were the foundation
of investment decisions, corporate strategy, and regu-
latory compliance. These tasks involved sifting through
vast amounts of structured and unstructured data - fi-
nancial statements, earnings call transcripts, industry
reports, regulatory filings - to extract insights. Agentic Al
was automating and augmenting these processes so an-
alysts can get deeper, faster, and more accurate insights.
Agentic Al can be an autonomous financial analyst. It can
be given a high-level goal such as “evaluate Company X"
or “what are the growth drivers in the semiconductor
industry”. The agent would then devise and execute a
plan to achieve that goal. This could involve automati-
cally retrieving and parsing 10-K and 10-Q filings from
the SEC database, extracting key financial metrics, doing
ratio analysis, and benchmarking the company against
its peers. It is important that these agents used natu-
ral language processing (NLP) and generation (NLG) to
understand unstructured text and synthesise findings
into human readable reports. R. Inala (2023) noted that
an agent could analyse the sentiment of an earnings
call transcript, identify the key themes discussed by
management, and cross reference statements with the
quantitative data from the financial statements. It could
then generate a summary report with charts, tables, and
a narrative of conclusions. This ability to author quality
content for these analytical tasks frees human analysts
from data gathering and allows focusing on higher lev-
el strategic interpretation and client communication.
By analysing historical data and identifying leading in-
dicators from alternative data sources, these systems
can generate more accurate and dynamic forecasts for
revenues, earnings, and cash flows. Simulations can be
run to model the impact of different economic scenarios
on a company’'s performance. For regulators and com-
pliance departments, these autonomous systems can
continuously monitor corporate disclosures and market
activity to flag potential instances of accounting fraud,
insider trading, or other forms of misconduct, thereby
helping to strengthen market integrity.

Applications of agentic Al
in banking operations

While financial operations focused on markets and in-
vestments, banking operations concentrated on serving
customers, managing transactions, and maintaining the
core banking system. Agentic Al was shifting these func-
tions from a reactive, product-centric model to a pro-
active, customer-centric one. B. Somu (2024) observed
that as financial institutions and FinTech companies de-
veloped new agents, the presence of these systems was
becoming ubiquitous across the sector. The following
analysis examined agentic Al in personalised custom-
er service, fraud detection, regulatory compliance, and
the modernisation of core banking infrastructure. The
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modern banking customer expected personalised,
seamless, and instant services. Agentic Al enabled banks
to deliver these capabilities at scale. This technology
transcended simple chatbots and rule-based virtual as-
sistants, offering truly autonomous financial assistants
capable of understanding context, anticipating needs,
and executing complex tasks on the customer’s behalf.
S. Brohi et al. (2025) emphasised that these systems were
designed with trustworthiness as a core principle to fos-
ter strong customer relationships. Autonomous custom-
er service agents powered by large language models
(LLMs) and conversational Al can handle a wide range of
inquiries and transactions without human intervention.
For instance, a customer might request to pay a credit
card bill, dispute a recent transaction, and inquire about
betterinterestrates onasavings accountsimultaneously.

An agentic Al system can process this multi-part
request, authenticate the user, execute the payment,
initiate the dispute process by requesting relevant de-
tails, and analyse the customer’s account history to pro-
actively offer a higher-yield savings product. This level
of interaction and task execution reduced the load on
human call centres and improved customer satisfaction.

Al-Hchemi

The substantial capability of agentic Al lay in the provi-
sion of proactive and hyper-personalised financial guid-
ance. By analysing transaction history, income patterns,
and financial goals, an autonomous agent can function
as a personal financial advisor. For example, the system
might identify a large cash balance yielding minimal in-
terest and, based on the user’s risk profile, suggest in-
vesting a portion in a low-cost index fund, accompanied
by a simulation of potential returns. The system can
assist customers in creating budgets, setting savings
goals, and automatically optimising financial decisions,
such as sweeping excess cash into higher-interest ac-
counts or suggesting efficient debt repayment strate-
gies. K. Huang et al. (2025) noted that the objective was
to democratise access to sophisticated financial services
that were previously available exclusively to high-net-
worth individuals. Although these systems offer sig-
nificant advantages, M. Mucskova (2024) argued that
seamless handovers to human agents remained essen-
tial, when complex or sensitive issues requiring human
empathy and judgment arise. Table 2 demonstrated the
substantial performance advantages of agentic Al sys-
tems over traditional chatbot implementations.

Table 2. Al customer service performance metrics in banking

Performance indicator Traditional chatbots Agentic Al systems Performance gain (%)
Query resolution rate, % 45-55 80-90 65 of improvement
Customer satisfaction score 3.2/5.0 4.3/5.0 34 of increase
Average response time, seconds 120-180 15-30 83 of reduction
Cost per interaction, USD 8.50 2.10 75 of cost reduction
Multilingual support capability 5-8 languages 50+ languages 700 of expansion
24/7 availability rate, % 85 99.9 17 of improvement

Source: Springs (n.d.), OpenText (n.d.), CoinLaw (n.d.)

The 65% improvementin query resolution rates, cou-
pled with an 83% reduction in response time, indicated
that agentic systems can handle more complex interac-
tions autonomously, while maintaining superior speed.
The 75% cost reduction per interaction represented sig-
nificant operational efficiency gains for banking institu-
tions. Financial fraud represented a growing threat as
fraudsters continuously evolve methods to circumvent
existing security measures. While rule-based systems
were effective in detecting pre-enacted fraud schemes,
such systems struggle with novel threats. H.K. Sriram &
B. Somu (2025) described agentic Al as a dynamic and
adaptive defence mechanism capable of learning and
evolving to address emerging threats. Fraud detection
systems powered by agentic Al function as autonomous
security analysts monitoring billions of transactions in
real-time on the bank’s network. These agents do not
merely verify transactions based on static criteria; rath-
er, the systems utilised machine learning techniques to
identify anomalies. B. Vyas (2023) highlighted the use of
behavioural analysis in this context. Consequently, the
agent created a unique profile for each customer con-
taining average transaction times, locations, amounts,

merchants, and devices used. Any deviation from the
established pattern was immediately flagged as suspi-
cious. For instance, if a customer typically making small
purchases in one location attempts to withdraw a large
amount from an ATM in a different country, the agent
flags this as an unusual occurrence. However, the sys-
tem proceeded beyond a simple flag; the agent was ca-
pable of autonomously executing a number of actions
to verify the transaction. The system may send an in-
teractive notification to the customer’s banking appli-
cation for biometric verification. The card may be tem-
porarily suspended, while the system simultaneously
cross-checks other data points, such as the location of
the customer’'s mobile device. This ability to reason and
act in real-time, considering context, reduced false pos-
itives and enabled quicker and more precise responses
to genuine threats. Furthermore, H. Jo et al. (2025) in-
dicated that agentic systems can collaborate and share
intelligence across the network, alongside privacy-pro-
tecting tools, to discover large-scale coordinated fraud
attacks. By identifying similar fraudulent behaviours
across thousands of unrelated accounts, these agents
can identify and dismantle fraud rings more rapidly than
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human teams. Fraud detection systems continuously
learnt, automatically updating models to detect novel
fraud attempts, thereby ensuring that banking defences
evolved in parallel with new fraud strategies.

The banking regulatory landscape was complex
and constantly changing, involving requirements such
as Anti-Money Laundering, Know Your Customer, and
transaction monitoring. Meeting these obligations was
a resource-intensive task that had traditionally required
large teams of compliance officers to manually review
alerts and file reports. Agentic Al was automating and
enhancing these compliance functions, improving accu-
racy and reducing operational costs. In transaction mon-
itoring, agentic Al systems can autonomously screen
financial activities for money laundering, terrorist financ-
ing, or sanctions violations. These agents transcend-
ed simple keyword matching or rule-based thresholds.
A. Dodda (2024) noted that graph analytics and network
analysis were utilised to uncover hidden relationships
between entities and trace the flow of funds through
complex multi-layered transaction chains. For example,
an agent could identify a network of shell companies
used to obscure the origin of illicit funds by analysing
money flows, ownership structures, and transaction pat-
terns that would be difficult to detect manually. When
an agent identified suspicious activity, the system can
autonomously initiate an investigation, gathering cus-
tomer information, transaction history, and public re-
cords to compile a preliminary case file. The system can
then use natural language generation to create a draft
of a Suspicious Activity Report, highlighting the reasons
for suspicion and the evidence. This automated the most
time-consuming part of the compliance workflow, allow-
ing human officers to focus on complex cases and final
determinations. S. Paleti (2022) asserted that agentic Al
also assisted banks in maintaining alignment with chang-
ing regulations. An agent can be tasked with monitoring
regulatory websites and legal updates from multiple ju-
risdictions. Upon the announcement of a new rule, the
agent analysed the text, interpreted the impact on the
bank’s operations, and suggested changes to internal pol-
icies and monitoring systems. M. Mucskova (2024) con-
cluded that these Al applications were key to improving
overall operational efficiency within banking institutions.

Core banking systems constituted the foundation of
a bank’s critical operations, including account manage-
ment, deposits, lending, and payments. Many of these
systems were legacy platforms developed in the 1980s
and 1990s that were monolithic, inflexible, and difficult
to integrate with modern digital technologies. R. Inala &
B. Somu (2025) identified agentic Al as a key enabler of
core infrastructure transformation toward a more agile,
efficient, and intelligent banking architecture. A prima-
ry use case was back-office automation, where agentic
Al orchestrated complex workflows across multiple leg-
acy systems. For example, in payment processing, an
agent can manage the entire lifecycle of a cross-border

payment - from initiating the transaction and perform-
ing compliance checks to choosing the most efficient
payment rail (e.g., SWIFT, FedNow), handling foreign
exchange conversions, and performing automated
reconciliation. This reduced manual intervention, mini-
mised settlement times, and lowered processing costs.
Agentic Al also played a key role in managing the health
and performance of the IT infrastructure itself. Autono-
mous agents can monitor system performance, predict
potential failures or bottlenecks, and take pre-emptive
corrective actions, such as routing traffic or allocating
additional computing resources. This ensured high avail-
ability and resilience of critical banking services. Looking
forward, L. Hughes et al. (2025) described agentic Al as
central to the vision of an autonomous financial services
paradigm. In the future state, the core banking system
could be conceptualised as a network of specialised, in-
teroperable Al agents. One agent might manage custom-
er identities and permissions, another might manage
loan origination, and a third might manage liquidity and
treasury functions. These agents would communicate
and collaborate seamlessly via Application Programming
Interfaces (APIs) to deliver banking services. This agent-
based, decentralised architecture would be far more
flexible, scalable, and resilient than the monolithic core
systems prevalent in 2024 and 2025, allowing banks to
innovate and deploy new products and services rapidly,
ultimately redefining the fabric of banking operations.

Emerging challenges, risks,
and opportunities of agentic Al
in financial and banking operations

Integration of agentic Al into financial and banking op-
erations brought unprecedented efficiency and innova-
tion but also a complex landscape of challenges, risks,
and opportunities. The transition from automated to
autonomous systems required a fundamental rethink-
ing of regulatory frameworks, ethical standards, tech-
nical infrastructure, and strategic priorities. Navigating
this will determine the long-term viability and societal
benefit of agentic Al in the financial sector. The autono-
mous nature of agentic Al presented a significant prob-
lem for existing financial regulatory structures, which
were based on human decision-making and clear lines
of accountability. Regulators globally were struggling to
adapt frameworks designed for predictable, rule-based
systems to agentic Al that can learn, evolve, and act in-
dependently. One of the key issues was liability, when
an autonomous agent causes financial loss, market in-
stability, or non-compliant outcomes. The uncertainty
around whether the developer, the deploying institution,
or the end user was responsible complicated the legal
and regulatory landscape and required new models of
accountability for algorithmic behaviour. Furthermore,
H. Pappil Kothandapani (2025) argued that the “black
box" problem in many advanced Al models directly con-
flicted with regulatory requirements for transparency
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and explainability. Financial institutions were required
to justify decisions, especially in areas like credit scoring
and loan underwriting, to prevent discriminatory prac-
tices. When an agentic system denied a loan based on
complex, non-intuitive correlations learned from vast
datasets, explaining the decision became impossible.
This opacity hindered not only regulatory oversight and
auditing but also internal risk management processes.
Therefore, developing “explainable Al” (XAl) was not just
a technical goal but a regulatory requirement. The pace
of Al development was always ahead of the deliberative
process of legislative and regulatory bodies, creating a
persistent gap, where innovation operated in a state of
legal uncertainty. S. Brohi et al. (2025) suggested that a
proactive and adaptive regulatory approach was needed
to enable responsible innovation, while protecting the
financial system'’s stability and fairness.

Beyond compliance, long-term adoption of agentic
Al depended on building and maintaining trust with all
stakeholders - customers, employees, investors, and
regulators. Trust in this context was multi-faceted - reli-
ability, security, fairness, and ethical integrity. A key eth-
ical challenge was the risk of embedding and amplifying
societal biases in historical training data. If an agentic
underwriting system was trained on biased historical
lending data, discriminatory outcomes against protect-
ed groups may be perpetuated or even exacerbated,
undermining fairness and equal opportunity. There-
fore, bias detection, mitigation strategies, and contin-
uous algorithmic audits were critical components of a
trustworthy Al governance framework. The principle of
human oversight was another cornerstone of ethical
Al. While the appeal of agentic Al was autonomy, ced-
ing complete control was risky. The speed and scale, at
which agents operated can lead to situations, where er-
rors propagated through the system faster than human
operators can intervene. E. Svetlova (2022) noted that
creating systems that were not only technologically ad-
vanced and efficient but also aligned to human values
and societal good was crucial for maintaining a long-
term social licence to operate. Implementing agentic Al
within existing financial institutions was full of technical
challenges, the biggest one being integration with lega-
¢y IT infrastructure. Many banks and financial firms had
core systems that were decades old and not designed
for the data-heavy, real-time processing of modern Al.
These systems were fragmented, making the creation of
unified, high-quality data pipelines difficult. Developing
and maintaining sophisticated agentic systems required
specialised talent that was in high demand and short
supply. Financial institutions were competing with tech
giants for data scientists, machine learning engineers,
and Al ethics specialists. Building in-house expertise was
a long-term play, while relying on third party vendors
brought its own set of risks around data security, model
ownership and vendor lock-in. Data security and privacy
were also big concerns. Agentic systems need access to
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huge amounts of sensitive financial and personal data,
making them an attractive target for cyber-attacks. En-
suring robust data governance, encryption, and access
control was critical to prevent data breaches that can
have financial and reputational damage. S. Joshi (2025)
indicated that the move from conventional Al to agen-
tic systems was a big jump in complexity, requiring new
architectural frameworks and deeper understanding of
emergent system behaviour to ensure stability and reli-
ability in production. Despite the difficulties, agentic Al
was going to change the financial industry. The trajectory
was towards hyper-personalised, proactive, and deeply
integrated financial services. O. Onabowale (2025) ob-
served that agentic systems will go beyond executing
simple tasks to be autonomous financial advisors for in-
dividuals and corporations, managing investments, cash
flow, and providing strategic advice in real-time based
on a full picture of a client’s financial situation and goals.
This will democratise access to sophisticated financial
management tools previously only available to high-net-
worth individuals. In capital markets, the move from al-
gorithmic to agentic trading will continue, with agents
developing and executing new strategies, adapting to
market conditions, and even collaborating or compet-
ing with other agents. The integration of autonomous
agents will be the defining characteristic of the next gen-
eration of financial infrastructure.

Conclusions

The analysis determined that the shift from task-specif-
ic automation to goal-oriented autonomy differentiated
agentic Artificial Intelligence from conventional Artificial
Intelligence through proactive, adaptive, and independ-
ent decision-making. The use cases across financial and
banking operations - from autonomous trading and dy-
namic risk management to personalised customer ser-
vice and regulatory compliance - showed the potential of
this technology. Agentic Artificial Intelligence will deliver
not just incremental efficiency but fundamental changes
to business models, value chains, and competitive land-
scapes. Regulatory frameworks were struggling to keep
up with technology and creating uncertainty around ac-
countability, transparency, and liability. The “black box”
nature of complex models was a direct challenge to
the principles of explainability and fairness, which were
the foundation of trust in financial services. Integrating
these systems with legacy infrastructure was a technical
and financial barrier for many institutions. Most impor-
tantly the ethical dimensions of deploying autonomous
systems - algorithmic bias, human oversight, building
trustworthy Artificial Intelligence - demand careful and
proactive governance. In the future, agentic Artificial
Intelligence in finance will be an increasingly intercon-
nected and intelligent ecosystem. The opportunities are
huge - from hyper personalisation of financial services to
more resilient and adaptive risk management and com-
pliance functions. As financial institutions and FinTechs
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AHoTauif. MeTow AoCNigKeHHs 6yB Ornsj akajeMmiyHol Ta raay3eBoi fiTepaTypy 3 MEeTOK YTOUHEHHS KoHLenwu,ii
areHTHOro LWTYYHOrO iHTeNeKTy, MOSCHEHHSA NPUHLMAIB MOro apXiTekTypHOro GyHKLIOHYBaHHSA Ta BUBYEHHS chep
3aCTOCYBaHHSA y $piHAHCOBOMY 11 BaHKIBCbKOMY CeKTopax. 3pocTaroye BUKOPUCTAHHS LUTYYHOrO iHTenekTy y chepi
diHaHCOBMX NOCAYT CNPUSAIO0 Nepexoay Ao eTany ¢iHaHCOBOI aBTOMaTM3aLlii, LLO PYHTYETLCA He Ha NpaBuaax, a Ha
cucTemax, 3jaTHUX MipKyBaTK, afanTyBaTUCA Ta AISTY aBTOHOMHO i LiinecnpsiMoBaHo. Lieli nepexig npun3Bsis 40 NosBU
TOro, WO Yy CydacHOMY CBiTi Ha3MBalOTb areHTHUM LUTYYHVM iHTEIeKTOM - KaTeropieto iHTesleKTyanbHUX CUCTEM,
AKI PYHKLOHYIOTb He3aneXHOo, Yoro 6pakye TpajuLiiHUM 3aCTOCYyBaHHAM LUTYYHOrO iHTenekty. JlocnigkeHHs
6a3yBanocs Ha MeToAONOrii CUCTEMATUYHOrO OrfaAdy, fKa y3aranbHuaa AoKasm LOoAO BUKOPUCTAaHHA areHTHOro
LUTYYHOrO iHTeNnekTy B aBTOHOMHIlM TOPriBAi, AWHAMIYHIV OUiHLI PU3KKIB, anropuTMIYHOMY aHAeppanTuHry,
BUSIBNEHHI LLIaxpalcTBa, NepcoHani3oBaHili B3aEMOIT 3 K/liEHTaMn Ta 3abe3neyeHHi perynsaTopHoOi BiAMOBIAHOCTI.
Sk nokasaB aHani3 AOCNIAKEHHS, Taki cMCTeMU NiABULLYBaNN onepalinHy NPOaKTUBHICTb, CUTYaLiiHY 06i3HaHICTb
i 34aTHICTb A0 6araToKpPOKOBOro yXBaneHHs pilleHb, Lo J03BOAWMAO ¢(iHAHCOBMM YyCTaHOBaM 6yTu 6inbLu
afanNTUBHUMW O CKNAAHUX | LWBUAKO3MIHHMX YMOB. KpiM TOro, orasj 3acBifjyumB HasBHICTb MOCTIHUX npobnem,
MOB'A3aHNX i3 MOSACHIOBAHICTIO, BIiAMOBIAANBHICTIO, IHTErpaliero i3 3actapinMmu iHGpacTpykTypamu, eTUYHUM
3aXMCTOM | FOTOBHICTIO O PEeryiaTOpHUX BUKAWKIB. Pe3ynbTaTu 3acBiguman npo Te, WO areHTHWM LTYYHWIA
iHTenekT MaB noTeHLUian TpaHchOpMyBaTV onepaLiriHy Ta cTpaTeriuHy AignbHICTb Y GiIHAHCOBOMY CeKTopi, 0f4HaK
Nivwe 3a yMOB BIAMOBIJanbHOMO YrNpaBAiHHA Ta CyBOPOro Harnsjy Moro nepesary MOrav 6yTW peanizoBaHi Ha
npakTuLi. BHeCkoM Lboro oraagy B HaykoBy niTepaTypy CTana iHTerpoBaHa OLiHKa Cy4aCHUX TeHAEHLi Ha OCHOBI
[0Ka3iB, a TaKOX BM3HAYEHHS K/TIOYOBUX MOXJIMBOCTEN | 06MeXeHb, AKi $opMyBaTUMYTb MalribyTHE aBTOHOMHMX
iHTenekTyanbHUX cucTem y chepi piHaHCOBMUX NOCayr

KAouoBi cAoBa: LUTYYHi areHTW; aBTOHOMHI diHaHcK; undpoBuii BaHKiH ¢iHaHCOBI iHHOBaLIl;, ¢iHaHCOBUIA
anroput™
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Abstract. The purpose of the study was to examine the influence of monetary policy on financial inclusion in
sixteen West African countries using panel data from the International Monetary Fund database covering 2010-
2021. Financial inclusion was measured through a composite index generated via principal component analysis,
incorporating indicators of financial institution penetration, availability, and usage. As a result, the following indicators
were determined: money supply (MS, B=2.948901, p<0.01), open market operations (OMO, 3=0.011170, p<0.01),
liquidity ratio (LIQR, B=1.591667, p<0.01), reserve money (RM, 3=0.800120, p=0.012), and monetary policy rate (MPR,
[3=0.040445, p<0.01). Cash reserve ratio (CRR, B=-0.18154, p=0.637) and inflation (INF, 3=-0.001634, p=0.914) were
not statistically significant. The model explained about 68% of the variation in financial inclusion (R?=0.6834). The
findings revealed that money supply significantly and positively influenced financial inclusion, showing that liquidity
expansion increased banks' lending capacity and supported wider outreach. Open market operations also had a
strong positive effect, as effective liquidity management fosters stability and encourages greater access to financial
services. The bank liquidity ratio positively impacted inclusion by strengthening depositor confidence and enhancing
banks’ resilience. Reserve money and monetary policy contributed positively and significantly to enhancing financial
inclusion. The cash reserve ratio, and inflation showed no significant impact, suggesting that their influence was
indirect or constrained by structural financial limitations in the region. The study concluded that liquidity-enhancing
monetary policies were critical for improving financial inclusion in West Africa. It was recommended expanding
money supply, strengthening open market operations, enforcing robust bank liquidity ratios, and adopting cautious
interest rate policies, supported by digital financial services and financial literacy initiatives

Keywords: cash reserve ratio; open market operations; liquidity ratio; money supply; reserve money

Introduction

Financial inclusion in West Africa had grown, motivated
by the growth of mobile and digital banking services.
The introduction and rapid adoption of mobile money
platforms had enabled millions of individuals was left
out of the structured financial system in order to obtain
essential financial services such as payments, savings,

and credit. A. Khan et al. (2023) explained that develop-
ment had positioned West Africa as a leading region in
the global mobile money landscape, with the continent
as a whole accounting for nearly half of mobile banking
services worldwide. Nevertheless, according to World
Bank Group (n.d.b) progress remained uneven. While
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countries such as Kenya and Ghana had recorded re-
markable advances, others, including Niger and Guin-
ea, still exhibit low account ownership rates of 14% and
23% respectively. Across the West African Economic and
Monetary Union region, only 41% of adults own a mobile
money account or a bank account, leaving an estimated
130 million adults without formal access to finance.

M.U. Arshad et al. (2021) pointed that the interaction
between financial inclusion and monetary policy was in-
creasingly recognised as central to bridging these gaps.
Monetary policy had a significant impact on improving
financial inclusion by influencing the cost, availability,
and accessibility of financial services. R. Kumar (2022)
mentioned that monetary policy instruments includ-
ing the monetary policy rate, cash reserve ratio (CRR),
liquidity ratio, and open market operations (OMO) di-
rectly influenced credit availability, lending behaviour,
and access to financial services. For instance, D.W. Ad-
ams (2022) identified that high policy rates may incentiv-
ise bank expansion but simultaneously raised the cost
of borrowing, discouraging low-income participation
in formal credit markets. K. Iddrisu et al. (2025) noted
that stringent liquidity and reserve requirements con-
strained banks’ lending capacity, disproportionately af-
fecting small businesses and rural households already
at the margins of the financial system. Moreover, Y. Al-
hassan et al. (2025) argued that OMOs were frequently
targeted at large commercial banks, while excluding mi-
crofinance institutions and fintech providers that were
closest to financially excluded groups.

The effectiveness of monetary policy in promoting
financial inclusion depended not only on its design but
also on the strength of its transmission mechanisms,
which remained weak across much of West Africa due
to underdeveloped financial infrastructure. According to
A.R. Olajide et al. (2022), rising policy rates, as evidenced
by the collapse of several U.S. banks during the 2023
banking crisis, underscored the risks of poorly calibrat-
ed policies that undermined both financial stability and
inclusion. R. Kumar & D.C. Pathak (2022) argued that,
when policy rates were used as benchmarks for pricing,
the banks raised the price of financial services, reduced
credit demand, and narrowed the pool of beneficiaries.
This dual effect reduced both the supply and demand for
financial services, further excluding vulnerable groups.
While central banks in West Africa focused on inflation
control and price stability, the broader implications of
monetary policy for inclusive finance required urgent
attention. Aligning monetary policy with financial inclu-
sion goals was crucial for equitable economic growth
and poverty reduction. However, studies analysing the
link between monetary policy mechanisms, particularly
reserve money and policy rates, and financial inclusion
in West Africa were scarce. E.J. Tonuchi et al. (2021) in-
vestigated the connection between monetary policy and
financial inclusion in West Africa, but considered finan-
cial inclusion as an independent variable influencing

inflation, interest rate transmission, and financial devel-
opment. The purpose of study was to analyse financial
inclusion as a dependent variable, providing empirical
insights for academics, policymakers, and regulators,
offering practical guidance on structuring monetary pol-
icies to promote inclusive economic growth.

Literature Review

International Monetary Fund (n.d.) defined monetary
policy as the method, by which a country’s central bank
or monetary authority regulated the money supply, fre-
quently focusing on interest rates to maintain stability
of prices and confidence in the currency. I.T. Aliu (2022)
mentioned that monetary policy involved government
measures to influence the monetary sector, with most
authorities seeking to control money supply growth to
curb inflation and support economic activity. While ob-
jectives differed across countries, it generally revolved
around price stability and broader macroeconomic
goals, with central banks like the Central Bank of Nigeria
using money supply control as a key tool. According to
V. Marhasova et al. (2020), monetary policy instruments
varied across countries depending on the level of eco-
nomic and financial sector development, but commonly
included reserve requirements, open market activities,
and changes in interest rates, central bank lending, di-
rect credit controls, moral suasion, exchange rate pol-
icy, and prudential guidelines. M. Basheer et al. (2022)
argued that reserve requirements oblige banks must
retain a portion of their funds as cash or with the cen-
tral bank, thereby influencing their lending capacity.
According to A. Altunyan et al. (2020), open market op-
erations involved the purchasing or selling of treasury
bills and other securities to regulate bank reserves and
money supply, while central bank lending, often through
the monetary policy rate (MPR), affects credit availabili-
ty, savings, and investment, thereby shaping economic
growth. Other instruments included direct credit con-
trols, which set loan ceilings, sectoral allocations, or
interest rate caps to guide investment moral suasion,
where regulators persuaded banks to align credit and
savings policies with national objectives. Collectively,
these instruments allowed central banks to influence
credit, investment, and economic activity, finding a bal-
ance between growth and financial stability.

P.K. Ozili (2020) opined that many countries had
made financial access a major policy priority. When
well designed, such efforts can reduce poverty, stimu-
late entrepreneurship, and foster shared prosperity,
but when poorly structured they may expose vulnera-
ble groups to risks such as over-indebtedness, thereby
worsening inequality. According to O. Adeola & O. Ev-
ans (2017), in Africa, particularly in Nigeria, expanding
financial access was viewed as a pathway to economic
diversification, poverty reduction, and improved living
standards. Despite its recognised importance, finan-
cial inclusion continued to be limited by a variety of

Economic Forum, 2026, Vol. 16, No. 1



institutional, structural, demand-related, and education-
al obstacles. K. Mutsonziwa & A. Fanta (2019) noted that
weak financial infrastructure, limited branch networks,
poor regulation, and low contract enforceability leave
large groups excluded. P. Khera et al. (2022) mentioned
that institutional factors such as unemployment, low in-
come, absence of identification, restrictive credit-scoring
systems, and stringent capital requirements further lim-
it outreach, while financial firms often perceived small or
remote markets as unprofitable. Measuring the extent
of inclusion had therefore become central to policy de-
bates. While early frameworks focused mainly on depos-
its, loans, and payments, later studies emphasised mul-
tidimensional indicators combining access, usage, and
penetration approaches. By including mobile accounts,
transactions, and agent outlets as a separate dimen-
sion, these approaches provided a more comprehensive
picture of evolving financial landscapes and align more
closely with current policy priorities.

Materials and Methods

The study examined data from 2010 to 2021, identifying
three key shifts in the relationship between monetary
policy and financial inclusion in West Africa. The first
shift in 2014-2015 followed the oil price crash, leading
to economic instability. In response, monetary authori-
ties adjusted interest rates, reserve ratios, and liquidity
policies, prompting banks to focus on digital and retail
banking. The second shift in 2016-2017 was driven by
regulatory reforms and Central Bank of West African
States (n.d.) promotion of digital finance, which expand-
ed mobile money and digital banking, enhancing the
impact of liquidity tools on financial inclusion. The third
shift in 2020 was triggered by the COVID-19 pandemic,
which accelerated digital payments through accommo-
dative policies. World Bank Group (n.d.a; n.d.b), and In-
ternational Monetary Fund (n.d.) data of 16 West African
countries (Benin, Burkina Faso, Cabo Verde, Cote d'lvo-
ire, Gambia, Mauritania, Ghana, Guinea, Niger, Togo,
Guinea-Bissau, Liberia, Mali, Nigeria, Senegal, and Sierra
Leone) were analysed using an ex post facto research
design. The study adapted and modified the model of
E.B. Anarfo et al. (2019). The model was stated as:

FINC, = Bo+ [31 CRR, + Bz M2, + Bs OMO, + [34 LQR+ 4, (1)

where, FINC - financial inclusion, CRR - cash reserve
ratio, M2 - broad money supply, OMO - open market
operation, LQR - liquidity ratio, p,- random error term,
apriori expectation, B,<0, 3,>0, B,> 0, B,>0 - estima-
tion criteria.

Reserve money (RM), monetary policy rate (MPR)
were added to strengthen the explanatory representa-
tion including inflation (INF) as a macroeconomic con-
trol. Here were the model's specifications:

FINC, = Bo + B1 CRR, + Bz M2, + Ba OMO, +
+ B4 LQR,+ Bs RM,+ Be MPR, + B7 INF, + i )

Abdulmumin & Adeoti

where, FINC - financial inclusion, CRR - cash reserve
ratio, M2 - broad money supply, OMO - open market
operation, LQR - liquidity ratio, p,- random error term,
apriori expectation, RM - reserve money, MPR - mone-
tary policy rate, INF - inflation, 8, <0, 3,>0, >0, B,>0,
B,>0, B, <0, B,<0 - estimation criteria.

This study adopted principal component analy-
sis (PCA), which was also conducted to determine an
index for financial inclusion. For regression analysis,
R-squared, F-statistic, t-test were useful for model esti-
mation. R, was a measure of the regression analysis's
overall explanatory power. The model's overall signifi-
cance was assessed using the F-statistic, and the t-test
assessed the overall statistical significance of the mod-
el. The study applied statistical methods that were both
descriptive and inferential. Descriptive statistics (mean,
standard deviation, minimum, and maximum) summa-
rised the data, while variance inflation factor (VIF) tested
for multicollinearity and pairwise correlation assessed
relationships between variables. A composite financial
inclusion index was constructed using PCA, which con-
solidated multiple indicators such as access to banking,
digital usage, and credit penetration into a single unbi-
ased measure (Kherif & Latypova, 2020). For inferential
analysis, the effects of monetary policy channels; cash
reserve ratio, open market operations, liquidity ratio,
money supply, reserve money, and monetary policy rate
on financial inclusion were estimated using ordinary
least squares (OLS), followed by fixed and random ef-
fects models to account for unobserved heterogeneity.
The Hausman test guided model selection, before esti-
mation, panel unit root properties were assessed using
the Levin Lin Chu test, the Harris Tzavalis test, and the
Fisher type of Phillips Perron test to ensure the sta-
tionarity of the variables. Pair wise correlation analysis
was conducted to check for potential multicollinearity
among explanatory variables. The Breusch-Pagan LM
test was used to determine whether panel effects were
present, thereby supporting the selection of appropri-
ate panel models. The generalised method of moments
(GMM) was applied, using lagged explanatory variables
as instruments. GMM's capacity to handle dynamic re-
lationships and simultaneity bias strengthened the reli-
ability of the findings on monetary policy's influence on
financial inclusion in West Africa. The limitation of this
study arose from the context-dependent nature of the
effectiveness of monetary policy tools, which made it
challenging to generalise the findings across different
periods or regions.

Results and Discussion

The analysed research data reported the mean, stand-
ard deviation, minimum, and maximum values of all var-
iables, providing an overview of their central tendencies
and dispersion. The FINC, derived from principal com-
ponent analysis of penetration, availability, and usage
indicators, recorded a mean of 0.3525 and a standard
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deviation of 1.2013, signifying low average inclusion and
considerable dispersion. The minimum value (0.000)
confirmed that some countries still had extremely lim-
ited inclusion, while the maximum (16.6526) suggested
that others performed relatively well during the study
period. The CRR averaged 17.2924%, with a low stand-
ard deviation (0.5538), reflecting stable liquidity control,
though the range from 7.4596% to 35.9750% showed

occasional strong interventions. MS averaged 15.6611%,
with a higher variability (SD =1.4681) and a wide range
(2.6117-41.6622), indicating active liquidity manage-
ment. OMO had a mean of 21.1597 and a large standard
deviation (17.8084), revealing substantial fluctuations in
the use of this policy tool. Table 1 showed the summary
of dataset in the descriptive statistics that summarised
the characteristics of the dataset used in this study.

Table 1. Summary statistics

Variable Observations Mean Standard deviation Minimum Maximum
FINC 192 0.3525 1.2013 0.0000 16.6526
CRR 192 17.2924 0.5538 7.4596 35.9750
MS 192 15.6611 1.4681 2.6117 41.6622
OMO 192 21.1597 17.8084 9.4988 33.0476
LIQR 192 56. 8223 3.4356 17.8074 78 .3409
RM 192 9.6300 0.3466 1.2891 25.2688
INF 192 12.94439 13.08138 -1.267686 65.7418
MPR 192 18.95445 8.99935 5.94846 41.73296

Note: FINC - financial inclusion, CRR - cash reserve ratio, MS - broad money supply, OMO - open market operation, LQR -
liquidity ratio, RM - reserve money, MPR - monetary policy rate, INF - inflation

Source: World Bank Group (n.d.a; n.d.b)

The liquidity ratio averaged 56.8223, with moder-
ate variability (SD =3.4356) but a broad range (17.8074-
78.3409), reflecting shifts between relaxed and stringent
liquidity requirements. Reserve money (RM) was relative-
ly stable (mean=9.6300; SD =0.3466) despite an exten-
sive range (1.2891-25.2688), suggesting occasional sharp
adjustments. Inflation averaged 12.94439, with very high
volatility (SD = 13.08138), ranging from -1.267686% (de-
flation) to 65.7418% (hyperinflation episodes). The mon-
etary policy rate (MPR) averaged 18.95445%, with a high
standard deviation (8.99935) and a range from 5.94846%

to 41.73296%, indicating shifts between accommodative
and restrictive policy stances. Overall, these statistics
depicted a region with persistently low financial inclu-
sion, moderate stability in some policy variables (CRR,
RM), but high variability in others (OMO, inflation, MPR),
reflecting active and sometimes aggressive monetary
management in response to diverse macroeconomic
conditions. Multicollinearity among the variables was
checked with both pair-wise correlation and variance
inflation factor. The correlational matrix of each pair of
independent variables was shown in Table2.

Table 2. Pair-wise correlation

Variable FINC CRR Ms oMo LIQR RM INF MPR
FINC 1.0000
CRR 0.0126 1.0000
MS 0.1219 0.3210 1.0000
OMO 0.0921 0.1132 0.4391 1.0000
LIQR -0.1156 0.2781 0.3330 0.0019 1.0000
RM 0.0596 0.0218 0.0112 0.0120 0.5611 1.0000
INF 0.4119 0.5329 0.2270 0.0115 0.0220 0.0591 1.0000
MPR 0.0147 0.1101 0.4900 0.3219 0.3520 0.1791 0.2431 1.0000

Note: FINC - financial inclusion, CRR - cash reserve ratio, MS - broad money supply, OMO - open market operation, LQR -
liquidity ratio, RM - reserve money, MPR - monetary policy rate, INF - inflation

Source: World Bank Group (n.d.a; n.d.b)

D.N. Gujarati & D.C. Porter (2009) stated that, when
the correlation coefficient was more than 0.8, the rela-
tionship between two independent variables became
problematic. To put it another way, a multicollineari-
ty problem arose when a pair of explanatory variables
had a strong correlation of more than 80%. Regression
analysis results that were tainted by multicollinearity

were typically untrustworthy. In this study, there would
be no multicollinearity issues when using the variables
in the regression model. The regression model was then
created to ascertain the impact of the explanatory varia-
bles as the test result demonstrated the lack of multicol-
linearity. The VIF was used to further explore the likeli-
hood of multicollinearity among the regressors (Table 3).
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Table 3. Results of use of VIF
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Variable VIF 1/VIF
FINC 1.27 0.787402
CRR 2.70 0.37037
MS 1.99 0.502513
OMO 2.25 0.444444
LIQR 1.79 0.558659
RM 2.30 0.434783
INF 1.99 0.502513
MPR 1.65 0.606061

Mean VIF 1.99

Note: FINC - financial inclusion, CRR - cash reserve ratio, MS - broad money supply, OMO - open market operation, LQR -
liquidity ratio, RM - reserve money, MPR - monetary policy rate, INF - inflation

Source: World Bank Group (n.d.a; n.d.b)

The VIF and its inverse, also known as tolerance, for
each independent variable was shown in Table 3. Thus, a
variable was extremely collinear if its VIF was more than
5, and vice versa. According to the data, every variable
had a VIF of less than five. This implied that it was not

collinear. To establish stationarity for these variables,
unit root test was conducted, as shown in Table 4, fol-
lowing three procedures, which included the Levin-Lin-
Chu test, Harris-Tzavalis test, and Fisher-type of Phil-
lip-Perron test.

Table 4. Results of unit root tests

Levin-Lin-Chu Harris-Tzavalis Fisher-type Phillip-Perron Stationarity
Variable Statistics p-value Statistics p-value Statistics p-value Order of |

FINC 6.29 0.001 -7.40 0.000 10.01 0.000 At level
CRR -8.43 0.000 -5.12 0.000 3.04 0.041 At level

MS -3.11 0.038 5.39 0.000 3.62 0.010 At 1% difference
OMO 9.33 0.000 8.13 0.000 7.44 0.000 At 1%t difference
LIQR 3.90 0.010 11.50 0.000 3.00 0.0431 At level

RM 5.51 0.000 7.32 0.000 8.71 0.000 At level

INF 11.92 0.000 14.55 0.000 3.09 0.0447 At 15t difference
MPR 7.11 0.000 19.00 0.000 12.21 0.000 At level

Note: FINC - financial inclusion, CRR - cash reserve ratio, MS - broad money supply, OMO - open market operation, LQR -
liquidity ratio, RM - reserve money, MPR - monetary policy rate, INF - inflation

Source: World Bank Group (n.d.a; n.d.b)

Since the null hypothesis in these tests assumed the
presence of a unit root, significant test statistics showed
that the variables were stationary meaning their mean
and variance remained stable over time. The confirma-
tion of stationarity implied that the data series do not
exhibit random walks or persistent trends that could
distort regression results. This stability strengthened
the reliability of the estimated models, allowing mean-
ingful interpretation of how monetary policy tools influ-
enced financial inclusion. In the context of West Africa,

stationary monetary indicators such as money supply,
liquidity ratio, and policy rate suggested that the region’s
monetary environment had achieved a degree of consist-
ency, which was crucial for assessing policy effectiveness.
Likewise, a stationary financial inclusion index indicated
that changes in inclusion levels were driven by policy ad-
justments and structural reforms rather than random
fluctuations. The results of the Breusch-Pagan LM test,
which compared the simple Pooled OLS model with the
random-effects estimator, were presented in Table 5.

Table 5. Results of Breusch-Pagan LM test

Breusch-Pagan LM Statistics

Degrees of Freedom Probability value

Values 19.233

190 0.002

Source: World Bank Group (n.d.a; n.d.b)

The LM statistic produced a p-value of 0.002, which
was below the 0.05 significance threshold. This led to the
rejection of the null hypothesis that the variance across
entities was zero, confirming the presence of significant
individual effects among the West African countries.

In other words, the differences in financial inclusion
and monetary policy outcomes across these countries
were not merely due to random variation but were sys-
tematically influenced by country-specific characteris-
tics by regulatory quality, financial infrastructure, and
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economic structure. Consequently, the Pooled OLS mod-
el, which assumed homogeneity across cross-sections,
was unsuitable for this dataset. This result justified the
use of panel estimators that can account for such het-
erogeneity. Therefore, to identify the most appropriate

specification, the study proceeded with the Hausman
test to distinguish whether the unobserved effects were
correlated with the explanatory variables, thereby guid-
ing the choice between fixed-effects and random-effects
models (Table 6).

Table 6. Results of Hausman test

Test summary Chi-square statistic

Chi-square degrees of freedom

Probability value

Cross-section random 146.425

191 0.0000

Source: World Bank Group (n.d.a; n.d.b)

Thus, the estimate of Hausman test (146.425) was
high and significant, its calculated p-value (0.0000) was
also lower than the significance level of 5%. Therefore,
the null hypothesis that the discrepancies in the es-
timated parameters produced by the two estimation
procedures were not systematic must be rejected.
Put another way, the fixed effects model was more

suitable for the study since the null hypothesis was
rejected because the p-value was less than 0.05. The
fixed effects technique was consequently used for this
investigation because it yields superior results for the
model. Pooled OLS, fixed effect models, and random
effect models were used to estimate the regression
models in Table 7.

Table 7. Summary of model estimation

Vari Pooled OLS coefficient Fixed effect coefficient Random effect System GMM coefficient
ariable . .
(p-value) (p-value) coefficient (p-value) (p-value)

C 5.124295 (0.000) *** 7.43042 (0.000) *** -6.848051 (0.3296) -

CRR -0.1336984 (0.554) -0.18154 (0.637) -0.114936 (0.686) 0.158179 (0.071)

MS 2.787544 (0.000) *** 2.948901 (0.000) *** 3.07944 (0.000) *** 0.561400 (0.011) **
OoMO -0.072400 (0.000) *** 0.011170 (0.000) *** 0.091771 (0.000) *** 0.110112 (0.000) ***
LIQR 0.661459 (0.138) 1.591667 (0.008) *** 1.064279 (0.037) ** 0.179036 (0.001) ***

RM 0.602888 (0.227) 0.800120 (0.012) ** -0.602402 (0.257) -0.257014 (0.252)

INF 0.000983 (0.870) -0.001634 (0.914) 0.000404 (0.961) -0.009507 (0.639)
MPR 0.033017 (0.000) *** 0.040445 (0.000) *** 0.038614 (0.000) *** -0.404670 (0.039) **

R? 0.6298 0.6834 0.6782 -

Adjusted R? 0.6043 0.6464 0.63764 -
F-statistic 22.930 (0.000) 22.5900 (0.000) 9.490432 (0.000) Wald x*(8) =392.37 (0.000)

DW 1.9031 2.4058 2.0370 -

AR(1) - - - -0.31 (0.758)
AR(2) - - - -0.66 (0.508)
Sargan test - - - 1.76 (0.8290)

Note: C - constant term, CRR - cash reserve ratio, M2 - broad money supply, OMO - open market operation, LIQR -
liquidity ratio, RM - reserve money, MPR - monetary policy rate, INF - inflation, R? - coefficient of determination, DW -
Durbin-Watson statistic, AR(1) - Arellano-Bond test for first-order serial correlation, AR(2) - Arellano-Bond test for second-

order serial correlation
Source: World Bank Group (n.d.a; n.d.b)

This multi-model approach controlled for unob-
served heterogeneity, serial correlation, and endogene-
ity. Results indicated that the CRR exhibited a negative
and insignificant effect in static models but turned pos-
itive in the dynamic specification, suggesting potential
stability gains for inclusion, though not statistically ro-
bust. MS consistently showed a strong and significant
positive effect across all estimations, confirming its role
in enhancing liquidity and credit access. OMO shifted
from negative in OLS to positive and significant in FE
(fixed effects), RE (random effects), and GMM, implying
that, when heterogeneity was addressed, active OMO
supported inclusion through liquidity management. The
LIQR was significant and positive in FE, RE, and GMM,
indicating that stronger bank capitalisation fostered

broader access. RM yielded mixed results, positive and
significant in FE but negative or insignificant, elsewhere
suggesting its effectiveness depended on the efficiency of
credit transmission channels. INF remained insignificant
in all models, while the MPR was positive and significant
in static estimations but negative and significant in GMM,
reflecting a trade-off between short-run savings attrac-
tion and long-run credit constraints. Model diagnostics
reported R? values between 62.98% and 68.34% for static
models, with significant F-statistics, while GMM diagnos-
tics confirmed the absence of first- and second-order
serial correlation (AR(1), p=0.758; AR(2), p =0.508) and
instrument validity (Sargan test, p =0.8290). Overall, MS,
OMO, and LIQR emerged as consistent and effective pol-
icy tools for enhancing financial inclusion in West Africa.
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The results indicated that OMO had a significant
positive relationship with financial inclusion, suggest-
ing that effective liquidity management through the
buying and selling of government securities can deep-
en financial markets and expand access to financial
services. In the West African context, where liquidity
constraints persist, well-implemented OMO can en-
courage banks to extend credit, particularly to under-
served populations. This finding aligned with D.O. Ola-
yungbo & B.A. Igbal (2021), though O.F. Ngaikedi et
al. (2023) caution that without complementary insti-
tutional reforms, the impact of OMO may be limited.
Similarly, the LIQR showed a significant positive effect,
implying that higher bank liquidity supported confi-
dence, deposit mobilisation, and credit extension. This
supported C.K. Adjasi & C.A. Yartey (2007) but contrast-
ed with A.R. Olajide et al. (2022), who found the effect
to be statistically insignificant, underscoring the need
for targeted inclusion programmes alongside liquidity
improvements. RM exhibited a negative but statisti-
cally insignificant relationship with financial inclusion,
indicating that expansion of the monetary base alone
does not guarantee broader access to formal financial
services unless paired with structural reforms, as em-
phasised by S. Ben Naceur et al. (2020). Consistent with
this, studies such as by E.J. Tonuchi et al. (2021) and
A.R. Olajide et al. (2022) found RM's influence weak or
inconsistent. INF also showed an insignificant positive
effect, suggesting that price changes, within the ob-
served range, do not directly impact inclusion, though
other studies document significant negative effects,
particularly in contexts of higher inflation volatility.
MPR showed a significant positive relationship with fi-
nancial inclusion, potentially reflecting monetary tight-
ening as a signal of macroeconomic stability, which
can attract engagement with formal finance. Findings
suggested that, while tools like OMO, LIQR, and MPR
can foster inclusion, measures such as RM expansion
and inflation control alone were insufficient. A holistic
policy mix that integrated monetary tools with target-
ed financial inclusion strategies was therefore essen-
tial for sustainable gains in West Africa.
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Conclusions

The results of this study revealed that monetary policy
variables significantly influenced the depth and out-
reach of financial inclusion within the West Africa. The
fixed effects model was selected based on the Hausman
test (x>=146.425, p<0.01), and the results showed that
money supply (B=2.948901, p<0.01) had the strongest
positive effect, indicating that liquidity expansion and
increased credit availability were crucial for deepening
formal financial participation. Open market operations
(B =0.011170, p < 0.01), liquidity ratio (B = 1.591667,
p <0.01), and reserve money (8 =0.800120, p=0.012)
also had significant positive impacts, highlighting the im-
portance of effective liquidity management. In addition,
monetary policy rate (8 =0.040445, p <0.01) showed a
small positive effect in the fixed effects model, suggest-
ing that moderate interest rate adjustments may not
constrain access to financial services in the short term.
In contrast, cash reserve ratio (8 =-0.18154, p =0.637)
and inflation (INF, 3=-0.001634, p=0.914) were not sta-
tistically significant, implying limited direct influence on
financial inclusion outcomes. The study concluded that
expansionary monetary instruments, particularly mon-
ey supply growth, active open market operations, and
sound liquidity management, were the most effective
policy levers for improving financial inclusion in West
Africa. Policymakers should adopt liquidity-supportive
measures alongside moderate interest rate regimes,
complemented by targeted interventions such as digi-
tal finance expansion, microfinance development, and
financial literacy initiatives. Future research should dis-
aggregate these effects at the country level to better
understand the structural and institutional factors that
shape inclusive finance in the region.
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MexaHi3Mu TpaHCMicii MOHETapHOI NOAITUKM
Ta piHaHcOBa iHKAIO3ifA B KpaiHax 3axigHoT APpuKHM
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AHoTauifa. MeTow JoCNifXeHHA 6yno BUBYUTW BMJAWB MOHETApPHOI MOAITUKM Ha QiHAHCOBY iHKIO3IO Yy
LWICTHaAUATI KpaiHax 3axigHoi AGpUKN, BUKOPUCTOBYOUM NaHeNbHI faHi 3 6331 gaHUX MiXXHapOo4HOro BaftOTHOMO
¢doHay 3a nepiog 2010-2021 pokiB. PiHaHCOBa iHK/HO3iA BMMIptOBasacad 3a AOMOMOrOK CKNAAHOrO iHAEeKCy,
CTBOPEHOro MeTOAOM FO/IOBHUX KOMMOHEHTIB, O BK/AHOYAB MOKAa3HUKN MPOHUKHEHHSA QiHAaHCOBMX YCTaHOB,
[LOCTYMNHOCTI Ta BUKOPUCTaHHSA. Y pe3ynbTaTi 6ynum BU3HaueHi Taki MokasHWKK: rpowosa Maca (MS, B=2,948901,
p <0,01), onepauii Ha BigkpuToMy puHKy (OMO, B=0,011170, p<0,01), nikBigHicTb 6aHKiBCbKOro cekTopy (LIQR,
B=1,591667, p <0,01), pe3epsHi rpowi (RM, B =0,800120, p =0,012) Ta obnikoBa cTaBka (MPR, [3 = 0,040445,
p < 0,01). KoediuieHT oboB'sizkoBux pe3epsiB (CRR, B =-0, 18154, p = 0,637) Ta iHdnsayia (INF, B =-0,001634,
p=0,914) He Mann CTaTUCTUYHO 3HaYYyLLOro BNAMBY. Mogenb NosicHWAa 6113bko 68 % 3MiH y GiHaHCOBIN iHKAKO3IT
(R?=0,6834). Pe3ynbTaT nokasanu, WO rpoLLoBa Maca 3Ha4YHO Ta NO3UTUBHO BMAMBana Ha GiHaHCOBY iHKO3ItO,
LLLO CBiAYNTL MPO Te, Lo PO3LUMPEHHSA NiKBIAHOCTI 36iMbLUYBAN0 KpeanUTHY CMPOMOXHICTb 6aHKIB i cnprsaio 6inbLu
LUIMPOKOMY OXOrnJieHH. Onepauii Ha BIAKPUTOMY PUHKY TakKoX Manu CUAbHWUIA MO3UTUBHWUIA edekT, OCKiNbKn
epekTMBHe ynpaBAiHHA NiKBIAHICTIO CNPUAN0 CTabiNbHOCTI Ta CTUMYNOBaNO AOCTYN A0 $iHAHCOBUX MOCAYT.
JliKBigHICTb 6aHKIBCbKOrO CEKTOPY MO3UTUBHO BMAMBaNa Ha iHK/O3i0, 3MILHIOOYN AOBIpY 40 Aeno3UTapHUX
YCTaHOB i NiABULLYOYN CTiMKICTb 6aHKIB. Pe3epBHi rpoLui Ta MOHeTapHa MoAiTMKa TakoX NO3UTUBHO Ta 3HaYYLLO
BNAMBaNN Ha piHaHCOBY iHKMO3it0. KoedilieHT 060B'A3K0OBUX pe3epBiB i iIHPAALIA He Mann 3HaYyLLOro BMAKVBY,
L0 BKa3lyBasioO Ha ix onocepefKkoBaHWI BMAMB abo obMeXeHHS 4depe3 CTPYKTYpHI ¢iHaHCOBIi npobnemun B
perioHi. byno 3po6n1eHo BUCHOBOK MPO Te, O MOHEeTapHi MNOAITUKK, WO CAPUAAN NIKBIAHOCTI, CTanu KPUTUYHO
BaX/IMBUMU ANA NoKpalleHHs ¢iHaHCOBOI iHkA3iT B 3axigHin Adpuui. byno pekoMeHZOBaHO pPO3LINPEHHS
rpPOLLOBOI MacKy, 3MiLHEHHS onepauiii Ha BIAKPUTOMY PUHKY, MOCUAEHHS BaHKIBCbKUX MiKBIAHUX MOKa3HUKIB Ta
yXxBaneHHsA 06epexHOT NOAITUKM LWOoAO 061iKOBUX CTaBOK, MIATPUMYBaHOI LMdGpoBuMM GiHaHCOBUMU NOCayramum
Ta iHiliaTmBamu 3 NigBnLLEeHHs GiHaHCOBOI FPaMOTHOCTI

KArouoBi caoBa: KoediLlieHT 060B'A3KOBYMX pe3epBiB; onepayii Ha BIAKPUTOMY PUHKY; NiKBIAHICTb 6aHKIBCbKOro
CeKTopy; rpoLLloBa Maca; pe3epBHi rpoLui
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Abstract. Ensuring the financial and economic security of enterprises in the current conditions of globalisation,
technological changes, and digitalisation has become important for maintaining their sustainability, efficiency, and
competitiveness. The purpose of the study was to develop a methodology for assessing the impact of management
decisions on the financial and economic security of an enterprise to increase its sustainability and efficiency. The paper
offers a methodology that integrates strategic, financial, and budgetary, investment, digitalisation, organisational,
personnel, and risk management solutions, along with control over costs and resources. The methodology combined
components that provided a comprehensive assessment of the effectiveness of management's actions, allowed
structuring information and forming an integral index of the impact of management decisions. This index correlated
with the integrated financial and economic security indicator (FEBS), which reflected the level of stability, solvency,
innovation, and adaptability of the enterprise. The application of the methodology on the example of LLC “Agroplus
2006" demonstrated that the implementation of a coordinated set of management solutions — from digitalisation
and increasing management transparency to optimising the financial structure, improving operational indicators,
and strengthening the risk management system - provided a substantial increase in FEBS, strengthened financial
stability, and contributed to the long-term development of the enterprise. It was determined that digitalisation
initiatives provided increased transparency in decision-making, investment measures strengthened resource
potential, and management practices for cost optimisation and cost control contributed to reducing unproductive
costs and increasing margins. As a result of the analysis, the FEBS indicator was 0.3894, which corresponded to the
lower threshold, and after the implementation of management decisions, it increased to = 0.5945 and moved to
the medium level of security. The greatest impact on FEBS growth was provided by digitalisation (the Digital Index
increased from 0.4 to 0.75) and enhanced operational efficiency, in particular, an increase in EBITDA margin (to
0.5667). The use of the methodology allowed identifying critical areas of management, assessing the sensitivity of
FEBS indicators to external and internal risks, and predicting the consequences of alternative management strategies.
The proposed approach contributed to the integration of modern management practices, digital technologies,
and analytical methods into the decision-making process, providing a comprehensive assessment of financial and
economic security and increasing the efficiency of enterprise management in difficult and dynamic market conditions

Keywords: analytical support; management; integrated security indicator; accounting information; financial
statements

Introduction

The current state of the problem of assessing the impact  practical literature, as globalisation, rapid technological
of management decisions on financialeconomic security ~ changes, increased uncertainty of the external environ-
of the enterprise is relevant in the world scientific and  ment, and digitalisation put forward new requirements

Suggested Citation:
Pazynych, V. (2026). Methodology for assessing the impact of management decisions on the financial and economic security of an
enterprise. Economic Forum, 16(1), 28-37. doi: 10.62763/ef/1.2026.28.

Copyright © The Author(s). This is an open access article distributed under the terms of the
BY

Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)

*Corresponding author


https://orcid.org/0009-0003-7471-5658
https://e-forum.com.ua/en

for management activities. Businesses are constantly
facing complex internal and external threats, includ-
ing financial, information, cyber, and strategic risks.
Research proves that management decisions such as
strategic planning, investment policy, cost structure,
digitalisation, and riskmanagement directly affect the
financialeconomic security of the enterprise, forming its
financial indicators, sustainability, and development po-
tential. In the study by T. Simkova & Yu. Kopcha (2025),
the implementation of management decisions with an
emphasis on business diversification, innovation, and
building an adaptive risk management system has be-
come a strategic imperative for strengthening the finan-
cial and economic security of the enterprise. O. Dubyns-
ka (2022) noted that the methodology for assessing the
impact of management decisions on the financial and
economic security of an enterprise should be based on a
systematic analysis of indicators of its financial condition
since they reflect the effectiveness of risk management,
adaptation to uncertainty and the ability of an enterprise
to maintain stability and development in the long term.

H. Kang & H.J. Na (2024) emphasised that an effec-
tive methodology for assessing the impact of manage-
ment decisions on the financial and economic security of
an enterprise should be based on a systematic analysis
of the company’s strategic guidelines since the choice of
management priorities - financial, client, internal pro-
cess, or focused on training and growth - directly de-
termines the profitability, stability, and development
potential of the enterprise, thereby forming the level
of its financial stability and economic security. O. Sere-
da (2024) noted that in the conditions of economic in-
stability and increasing risks, the key factor in ensuring
financial-economic security of the enterprise was the
introduction of an effective financial controlling system,
increasing the validity of management decisions and en-
suring the stability of business entities to external and
internal threats. A. Cherep et al. (2020) stressed that such
a methodology should be based on an integral approach
that combines expert assessment of key financial indica-
tors, regression analysis, and data normalisation since it
is this model that allows comprehensively determining
the level of resilience of an enterprise to internal and ex-
ternal threats, identifying reserves for improving finan-
cial stability, and predicting the potential for its further
development. As noted by O. Sova et al. (2021), financial
and economic security has become a multidimension-
al category, encompassing both financial sustainability
and adaptive risk management mechanisms that have
enabled the enterprise to maintain a balance between
profitability and risk in the long term. According to
0. Tkachenko et al. (2024), the financial-economic secu-
rity of an enterprise was the result of the integration of
financial, organisational, and managerial processes that
determined its ability to resist threats and maintain op-
erational efficiency. It was formed under the influence
of purposeful management decisions that provided a
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balance between financial results, resource base, and
strategic development guidelines.

The study aimed to develop a methodology for as-
sessing the impact of management decisions on finan-
cialeconomic security of the enterprise, which would
integrate modern challenges, internal and external risk
factors, and features of management processes. The
following tasks were set to achieve this goal: 1) analyse
theoretical approaches to the categories “management
decision” and “financialeconomic security of the enter-
prise”; 2) develop a model for assessing the impact of
management decisions on the economic security of
the enterprise through integrated indicators, apply the
methodology in practice of a specific enterprise; 3) for-
mulate recommendations for management practice on
integrating the impact assessment of management de-
cisions into the financialeconomic security of the enter-
prise. The scientific novelty of the work consists in sub-
stantiating the proposed methodological model, which
will allow linking specific management decisions with
the level of financialeconomic security of the enterprise.

Materials and Methods

The study aimed to develop a methodology for assess-
ing the impact of management decisions on the financial
and economic security of the enterprise. The material
base was financial and economic indicators (stability,
liquidity, profitability, business activity, innovation) of
the Enterprise LLC “Agro Plus 2006" (n.d.), data on man-
agement practices, digitalisation, risk management, and
investment processes. The study was conducted in sev-
eral stages. The first stage included the classification of
management decisions: strategic, financial, and budget-
ary, investment, digitalisation, organisational and mana-
gerial, risk management, and cost and pricing decisions.
The calculation of the Integrated Security Score (FEBS -
Financial and Economic Security Score) had the form of
a function:

FEBS=f(U, F, R, E), (1)

where U - quality of management decisions (strategic,
financial, innovative, digital); F - financial parameters (li-
quidity, profitability, autonomy); R - level of risks (external
and internal); E - efficiency of adaptation processes (flex-
ibility of management, human resources, innovation).

For each type of management decision, indicators
were determined that reflected its impact on financial
and economic security, in particular, profitability, liquidi-
ty, digital transparency, and the risk tolerance index. For
each indicator, linear normalisation was applied using
the formula:

X;—xmin

— J
Zij — xmax_ymin! (2)
J J
where Z, - normalised indicator value j for the compa-
ny i X, - actual value; - minimum and maximum limit
values.
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For indicators of the “minimising type”, the formula
was used:

max
7. =20 Xy (3)
iy - xmax_ ymin®
J J

For each block of management decisions, the follow-
ing formula was used:

=300y (4)

j=17"k

where /, - partial block management index k; a,, - weight-
ing coefficients of indicators j within the block k; Z, - nor-
malised values of indicators.

The second stage involved the rationing and integra-
tion of indicators using methods of linear and nonlinear
transformation, weighting coefficients and expert eval-
uation, which allowed calculating partial indices and an
integral index of the impact of management decisions
(1,). During the third stage, the correlation of the integral
index of the impact of management decisions was con-
ducted (/)):

/U:Ws/s+Wflf+ w,l+w,[ + W0/0+err+wyly, (5)

where w_ - weight coefficients of significance of the cor-
responding areas of management.

Thus, in the course of the study, a logical transition
was used from formalised procedures for calculating
indices to their analytical interpretation of the research
results. It was planned to compare the integral index of
the impact of management decisions with the indicator
of financial and economic security using correlation and
regression analysis, and assessment of the model's sen-
sitivity to changes in weight coefficients and key param-
eters. This helped establish a functional link between

the quality of management decisions in the strategic,
financial-budgetary, investment, digital, organisational,
risk and cost spheres, and the level of economic security
of the enterprise. The methodology provided a compre-
hensive quantitative-qualitative assessment of manage-
ment practices, accounting for external challenges and
internal limitations, and formed the basis for a structural
and logical model for analysing management effective-
ness. The calculated indicators served as a basis for
identifying critical risk zones and justifying recommen-
dations for strengthening the financial and economic se-
curity of an enterprise in an unstable environment.

Results and Discussion

In the process of evaluating the impact of management
decisions on the financial and economic security of an
enterprise, it has become important to systematise and
classify the main types of decisions that determine the
stability and sustainability of the business entity's activi-
ties. It is advisable to distinguish categories of decisions
based on their functional and strategic characteristics to
ensure a comprehensive approach to assessing the im-
pact of management actions, considering which aspects
of financial and economic security they directly affect.
This approach allows both assessing the effectiveness of
management decisions in a structured way and identify-
ing priority areas for improving financial stability, mini-
mising risks, and increasing the company’s adaptability
to changes in the external environment. Table 1 shows
the key types of management decisions that strongly af-
fect the level of financial and economic security of the
enterprise, indicating the content of their impact and
expected implementation results.

Table 1. Main types of management decisions that affect the level of financial-economic security of the enterprise

Type of management decision

Content and features of the impact on
financial and economic security

Expected implementation result

Strategic decisions

Determine the directions of enterprise
development, form a security policy, risk
management strategy, financial strategy, and
diversification policy

Improving long-term sustainability,
minimising strategic risks

Financial and budgetary solutions

They are aimed at optimising the cost
structure, managing liquidity, forming reserves
and financial flows

Ensuring solvency, reducing financial
threats, and improving resource efficiency

Investment solutions

Related to the choice of investment directions,
the evaluation of the effectiveness of
investment projects, and asset management

Strengthening the resource potential,
increasing the cost of the enterprise,
increasing investment attractiveness

Digitalisation solutions

They provide for the introduction of IT
systems, big data analytics, financial
controlling, and cyber defence systems

Improving the transparency of
management, efficiency of decisions, and
protection of information flows

Organisational and managerial
decisions

Aimed at improving the management
structure, personnel policy, motivation and
control system

Improving the efficiency of management
processes, consistency of actions of
divisions, and reducing internal risks

Risk management solutions

They include the development of policies for
identifying, assessing, and minimising various
types of risks (financial, industrial, and market)

Formation of an adaptive threat response
system, maintaining the stability of
financial indicators

Decisions regarding costs and
production costs

Related to cost control, resource utilisation
optimisation, and critical break-even points

Increase margins, reduce unproductive
costs, and strengthen financial balance

Source: based on V. Baidala & A. Yakymovska (2023), N. Petrukha et al. (2025)
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The relationship between the nature of management
actions and their impact on strategic stability, financial
stability, resource availability, and adaptability of the en-
terprise to changes in the external environment is key
to evaluating the effectiveness of management. The cat-
egories of decisions-strategic, financial and budgetary,
investment, digitalisation, organisational, and manage-
rial, risk management and cost and cost decisions-cover
the main areas of management activity that determine
the ability of an enterprise to maintain financial and
economic security. Specific management practices are
transformed into practical results that increase long-
term sustainability, optimise resource usage, minimise
risks, and ensure balanced enterprise development. This
analytical approach creates the basis for developing a
methodology for quantifying the impact of management
decisions on financial and economic security and allows
systematising management information for making in-
formed decisions in practice. In today's environment,
the effectiveness of business entities is determined not
only by traditional measures of profitability or return
on investment but also by an organisation’s ability to
adapt quickly to change, minimise the impact of adverse
factors, and make sound management decisions in the
face of uncertainty. It is important to form a systematic
approach to assessing the impact of management deci-
sions on financial and economic security, which would
allow integrating the results of strategic planning, finan-
cial management, risk management, and digital trans-
formations of the enterprise. A special role in this pro-
cess is played by accounting information and financial
statements prepared in accordance with International
financial reporting standards, which provides a reliable
basis for making managerial decisions and supports
the transparency of the company’s financial activities.

From the standpoint of understanding the nature
of managerial actions, I. Demko (2025) noted that man-
agement decisions played a central role in the overall
management system of the enterprise, directly shaping
its ability to respond to modern challenges in a timely
and effective manner. This confirmed the view that a
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high-quality decision-making process has become a fun-
damental tool for ensuring the viability and economic
stability of a business entity. Considering digitalisation
solutions as a modern security element, M.l. Ononiwu et
al. (2024) underlined that digital business transforma-
tion has become critical to significantly increasing or-
ganisational flexibility. Due to the introduction of digital
innovations, enterprises were able to adapt much faster
to the unstable market environment, which made them
a determining factor in strengthening financial and eco-
nomic security. T. Bondaruk et al. (2022) and H. Jiao et
al. (2025) noted that it is management decisions that
determine the level of stability, solvency, and invest-
ment attractiveness of an enterprise, in addition to its
ability to develop for a long time and counteract crisis
phenomena. Assessing the impact of such decisions
requires a comprehensive approach that accounts for
external challenges, internal risks, and features of man-
agement processes, and also allows forming integrated
indicators of financial-economic security for compar-
ative analysis and monitoring of the effectiveness of
management actions. In this aspect, the development of
a model for assessing the impact of management deci-
sions is an important tool not only for scientific analysis
but also for the practical activities of managers since it
allows determining the most effective areas of strategic
and tactical management, assessing the consequences
of implemented decisions, and predicting threats and
opportunities to improve the stability and development
of the enterprise. This approach creates prerequisites
for integrating modern digitalisation challenges, global
economic transformations, and environmental risks into
the decision-making system, while providing a compre-
hensive assessment of the effectiveness of manage-
ment actions and their impact on the level of financial
and economic security, which is the basis for building
competitive business models in modern conditions. It
is worth considering a structural and logical model for
assessing the effectiveness of management actions and
their impact on the level of financial and economic secu-
rity (Table 2).

Table 2. Structural and logical model for evaluating the effectiveness of management actions

Block Content

Key indicators/parameters Evaluation methods

Geopolitical situation, military
risks, inflation, energy
fluctuations, legislative

changes, market digitalisation

Input block: external calls

Business Climate Index,
Inflation Expectations Index,
Digital Readiness Index

Scenario analysis, SWOT
assessment of the external
environment

Determine the strategic
course and resources of the
enterprise

Management decisions (core
of the model)

Decisions on: 1) development
strategy, 2) budgeting, 3) risk

management, 4) digitalisation,
5) investment, 6) personnel

policy

Expert evaluation, analytical
hierarchy method, content
analysis of management
documents

Indicators of sustainability,
liquidity, profitability, business
activity, innovation

Internal factors of financial
and economic security

Financial stability ratio, ROI,
EBITDA margin, autonomy
ratio, digital maturity index

Data normalisation, integral
evaluation

Combines the results of
management, financial, and
risk indicators

Integrated security indicator
(FEBS)

FEBS =X(W,xX), where
W, - weight, X, - normalised
indicator

Weighted average method,
regression analysis
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Table 2, Continued

Block Content

Key indicators/parameters Evaluation methods

Determination of the level
of financial and economic
security and the effectiveness
of management decisions

Output block: impact
assessment

Dynamic comparison,
benchmarking, time
monitoring

Threshold levels: low (<0.4),
medium (0.4-0.7), high (>0.7)

Note: ROl - Return on Investment; EVITDA margin - profitability of operating activities in the company'’s revenue (operating

marginality)

Source: based on |. Litvin et al. (2022), A. Zhurakovska et al. (2024), M.N. Ngoc et al. (2025), OECD (2025)

The methodology for assessing the impact of man-
agerial decisions on the financial and economic secu-
rity of the enterprise is based on the integration of a
structural and logical approach, a system of indicators
of management performance and modern methods of
quantitative analysis, which allows comprehensively re-
flecting the relationship between the quality of mana-
gerial actions and the level of economic security of the
enterprise. Its conceptual basis is the assumption that
management decisions made in key areas of activity -
strategic, financial and budgetary, investment, digitali-
sation, organisational and personnel, risk management,
and expenditure - form multidirectional effects that
together determine the ability of an enterprise to resist
external and internal threats, maintain stability, and
ensure development. For example, as a result of data
analysis by LLC “Agro Plus 2006” (n.d.), the basic integral
indicator of FEBS was 0.3894, and after the implementa-
tion of management decisions, it increased to 0.595. The
applied methodology provided for several consecutive
stages - at the first stage, management decisions were
identified and structured by type in accordance with
the content of management activities. For each type, a
set of quantitative and qualitative indicators was deter-
mined that reflected the effectiveness of implemented
management practices. This approach enabled correctly
assessing both direct financial results (profitability, li-
quidity, turnover, cost of capital) and indirect ones - or-
ganisational coherence, digital maturity, risk tolerance,
and innovation.

The second stage consisted of normalising indica-
tors using linear and nonlinear transformation methods,
which allowed them to be brought to a single scale and
eliminated the influence of different units of measure-
ment. Normalised values were integrated into group
indices using weighting coefficients determined by the
expert evaluation method or analytical hierarchy. Thus,
partial indices of the effectiveness of management
decisions in each area of management were formed:
strategic (/), financial (/f), investment (/), digital (/), or-
ganisational (/), risk (/), loss (/). In the third stage, an
integral index of the impact of management decisions
was introduced (and,), which reflected the generalised
performance of management. It was formed as an ag-
gregated value of group indices using a weighted mul-
tivariate model. The fourth stage provided for the cor-
relation of the integral index of management decisions

with the index of financial and economic security (/).
For the latter, a system of indicators was used, covering
the assessment of financial stability, solvency, business
activity, profitability, investment attractiveness, risk tol-
erance, and adaptability of the enterprise. The final FEBS
index was defined as an integrated assessment of nor-
malised indicators, accounting for their impact on the
economic security of the enterprise. The fifth stage of
the methodology involved establishing a functional rela-
tionship between the quality of management decisions
and the level of financial and economic security using
regression modelling. This helped not only to quantify
the extent of each management unit's impact but also
to identify the most critical areas of management that
required improvement. If the model is applied in dynam-
ics, it is possible to predict changes in financial and eco-
nomic security depending on alternative management
scenarios. During the final stage, the results were inter-
preted, and recommendations were developed for op-
timising management decisions in order to strengthen
the financial and economic security of the enterprise. A
special feature of the methodology was its adaptability
to various sectors of the economy and the ability to in-
tegrate specific indicators inherent in a particular pro-
duction environment. This has made it a universal de-
cision-making tool for businesses operating in the face
of growing volatility, market volatility, and growing re-
source constraints.

Practical use of the developed structural-logical
model for assessing the impact of management deci-
sions on financial and economic security has become
especially important for agricultural enterprises of
Ukraine, which operate in conditions of major market
fluctuations, military threats, logistical restrictions, in-
stability of state policy, and high resource intensity of
production. The agricultural sector is closely dependent
on natural and climatic factors, seasonality, the level of
technological support, availability of credit resources,
and the global environment, which increases the im-
pact of management decisions on its financial stability
and economic prospects. The agricultural enterprise
LLC “Agro Plus 2006" (n.d.) was selected for the study.
The financial-economic condition of the enterprise as of
February 2026 was characterised by a successful tran-
sition from a critical risk zone to a stable medium level
of security. The qualitative transformation of the com-
pany's financial condition was confirmed by the positive
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dynamics of fundamental indicators: absolute liquidi-
ty increased from 0.08 to 0.14, minimising the risks of
sudden insolvency; the autonomy coefficient increased
from 0.33 to 0.42, which indicated the strengthening
of financial sovereignty and an increase in the share of
equity; business activity accelerated from 0.75 to 0.92
revolutions per year, reflecting a higher efficiency of re-
source use.

The synergy of external risks caused by military in-
stability and logistical gaps, combined with high debt
dependence, has put destructive pressure on the finan-
cial stability of LLC “Agro Plus 2006" (n.d.), which led to a
critical decline in the security index to 0.3894 and made
the company vulnerable to market changes. Improv-
ing the financial security of this agricultural enterprise
was achieved through the introduction of Integrated re-
source monitoring systems, which helped overcome in-
formation silos and minimise internal risks. In addition,
measures were taken to restructure the company's debt
and strictly optimise operating expenses. This success-
fully contributed to the growth of business profitability
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and ensured its independence from the volatility of the
foreign market. In addition, these steps were reinforced
by the introduction of proactive risk management, which
transformed the enterprise security system from a sim-
ple hazard response to a dynamic framework for stra-
tegic forecasting. Considering this, the model allowed
determining the current level of security and assessing
how much the quality of decisions in the strategic, finan-
cial, investment, digital, organisational spheres and in
risk management contributes to strengthening or weak-
ening the economic stability of the enterprise. The meth-
odology provides an opportunity for a comprehensive
quantitative assessment of how management actions
affect the economic security of the enterprise, allows
structuring data, justifying management decisions, and
forming a strategically oriented policy of financial and
economic development (Table 3). Its application creates
the basis for building personalised models for monitor-
ing FEBS, comparative analysis of enterprises, and form-
ing recommendations for improving management effi-
ciency in the face of modern challenges.

Table 3. Structured initial data and calculations of the model for assessing the impact
of management decisions on the financial and economic security of LLC “Agroplus 2006”

8 v 3 g 5w 3 g
] [ — [] (] —
gy 3 23 £ £ £ 2 5%
Indicator =c > o 20 2% o @ T2 22
g s 2 £3 2 53 53 Es s
= 3 o S T £ ) 5
S 2 (v] > = ()
Current Ratio 0.5-2.5 1.2 0.35 0.2 0.07 1.6 0.55 0.11
ROA (%) -2-12 3 0.3571 0.2 0.0714 5 0.5 0.1
EBITDA (%) -5-25 8 0.4333 0.18 0.078 12 0.5667 0.102
D/E (inverted) 0-3 (inversion) 2 0.3333 0.15 0.05 1.4 0.5333 0.08
Digital (0-1) 0-1 0.4 0.4 0.15 0.06 0.75 0.75 0.1125
Risk (0-1) 0-1 0.5 0.5 0.12 0.06 0.75 0.75 0.09
Integrated FEBS 0.3894 0.5945

Note: Current Ratio (CR) - liquidity; ROA - return on assets; EBITDA - operating profitability; D/E (inverted) - financial
leverage; Digital - digitalisation level; Risk - risk level; Integral FEBS - indicator of financial and economic risks

Source: LLC “Agro Plus 2006” (n.d.)

The integral indicator of FEBS in the base state
is approximately 0.3894, which places the enterprise
within the lower threshold (just below the “average”
interval), while after the implementation of a set of
management solutions, FEBS increases to =0.5945 and
belongs to the “average” level of security. The absolute
increase in FEBS is +0.2051 (=0.206), which in relative
units gives an improvement of = 53% from the initial
level (0.206/0.389 = 0.529). The greatest contribution to
the increase in FEBS was made by digitalisation initia-
tives (growth of the Digital Index from 0.4 to 0.75) and
improving the efficiency of operating indicators (growth
of EBITDA margin). The D/E reduction also significantly
improved financial stability, as it reduced the financial
burden. These data showed that a coordinated pack-
age of management decisions - a combination of in-
vestment changes, digitalisation, budget discipline, and

strengthening risk management - can lead to an in-
crease in the integral level of financial and economic
security of an agricultural enterprise. Managers should
focus on measures that simultaneously increase opera-
tional efficiency (EBITDA), liquidity and digital transpar-
ency, and reduce external dependence through debt
burden management and risk diversification. The inte-
grated approach has become the most comprehensive,
as it allows assessing the financial and economic securi-
ty of an enterprise through a combination of strategic,
organisational, resource, and risk management aspects.
This approach creates the basis for a systematic analysis
of the impact of management decisions on the stability
of the enterprise’s functioning and its ability to counter-
act external and internal threats. For effective practical
implementation, it has become essential to use reliable
accounting data and to prepare financial statements
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in accordance with International Financial Reporting
Standards (IFRS..., 2013). This allowed automating data
collection and normalisation, regularly reviewing the
weights of indicators in accordance with the changed
enterprise strategy, and conducting scenario analysis to
assess the sensitivity of FEBS to remote shocks, ensuring
transparency and validity of management decisions.

The categories “management decision” and “finan-
cial-economic security of the enterprise” occupy a cen-
tral place in the modern theory of management since
the sustainability of the enterprise in a dynamic envi-
ronment is implemented through the process of making
managerial decisions strategic and operational. In the
theoretical aspect of the concept of “management deci-
sion” it is interpreted as a conscious choice by the head
or management body of a certain alternative to actions
aimed at achieving certain goals of the enterprise in the
conditions of existing resource, time, and information re-
strictions. According to F. de Andreis (2020) and M. Kobi-
yh & A. El Amri (2024), the classical approach considered
management decision as a rational process of choosing
the optimal action among possible options based on in-
formation analysis and predicting consequences. In the
modern scientific tradition, according to A.-M. Kanzola et
al. (2024), management decision is interpreted more
broadly - as a complex process that combines analytical,
cognitive, and intuitive components, reflecting both for-
malised assessment methods and behavioural factors
that determine management performance in real-world
conditions of risk and uncertainty. From the point of
view of modern management science, decision-making
is an integral part of strategic and operational manage-
ment. G. Deep (2023) states that it is the type of manage-
ment decision that determines the nature of the impact
on the economic stability of the enterprise: strategic
decisions form a long-term development trajectory, and
tactical - adaptation to changes in the current environ-
ment. In addition, management decisions are systemic
in nature, as their effect extends to the financial, produc-
tion, marketing, personnel and innovation subsystems
of the enterprise. In parallel with this, the category “fi-
nancial-economic security of the enterprise” is defined
as the state of protection of its financial and economic
activities from the destructive influences of internal and
external factors, which ensures the stability of function-
ing, solvency and development potential.

Researchers M.S. Emblemsvag & J. Emblem-
svag (2025) interpreted enterprise security from the
standpoint of a systematic approach, as a result of
the interaction of subsystems - strategic, financial, in-
formation, production; attention was focused on the
complexity of risk management. The authors also em-
phasised the role of digital technologies, big data ana-
lytics, and financial controlling in building an effective
security system that can quickly respond to changes
in the external environment. K. Pavlov et al. (2022) and
A. Kores (2024) viewed financial and economic security

as a set of managerial functions (planning, monitoring,
control) aimed at preventing crisis phenomena and
maintaining the stability of the financial system of an
enterprise. Ye. Chaikovskyi (2024) stressed the influ-
ence of external regulatory, legal, and socio-economic
factors on the formation of the financial security policy
of an enterprise through the prism of an institutional
approach. An integral approach to determining the fi-
nancial and economic security of an enterprise, accord-
ing to Z. Shylo (2022) and S. Onyshchenko et al. (2023),
provided for a comprehensive security assessment
based on a combination of quantitative and qualitative
indicators reflecting the effectiveness of management
decisions. The presented theoretical approaches have
demonstrated that the modern concept of financial
and economic security of an enterprise has been trans-
formed from a passive model of resource protection
into a dynamic adaptive management system. A syn-
thesis of resource-based, functional and systems per-
spectives has shown that security is not merely a static
set of financial indicators, but rather the ability of man-
agement to make informed decisions in conditions of
high uncertainty. In this context, innovative digital and
integrated approaches have gained particular weight,
which emphasised that the effectiveness of the security
system directly depends on the quality of information
support and the depth of analytical support for man-
agement processes. This created a solid theoretical
foundation for rethinking the role of the manager as
the main architect of the organisation’s security space.
Therefore, the methodology for assessing the impact
of management decisions should go beyond purely
mathematical calculations, integrating institutional fac-
tors and the flexibility of digital tools. Accounting for
the complexity of interaction between internal subsys-
tems allows considering each management decision as
a strategic impulse that either strengthens the viability
of the enterprise or creates hidden vulnerability zones.
Therefore, financial-economic security has become an
integral attribute of managerial professionalism, and
its provision requires holistic tools that can harmonise
quantitative results of activities with qualitative param-
eters of sustainable development.

Conclusions

The study showed that in the context of increasing eco-
nomic turbulence, digitalisation and increasing risks,
management decisions play a key role in ensuring the
financial and economic security of the enterprise. Their
impact was manifested through financial results, the
formation of strategic sustainability, the efficiency of
resource provision, and the ability of the enterprise to
adapt to a dynamic external environment. The proposed
structural and logical model for assessing the impact of
management decisions integrated financial parameters,
risks, quality of management actions, and adaptabil-
ity of the management system. Its application allowed

Economic Forum, 2026, Vol. 16, No. 1



quantifying the relationship between management ac-
tions and the level of financial and economic security.
The use of the model on the example of data anal-
ysis of LLC “Agroplus 2006" showed its effectiveness:
the basic level of FEBS was 0.3894, and after the intro-
duction of digital, budget, risk management and cost
solutions, the integral indicator increased to 0.5945,
which indicated a substantial strengthening of the eco-
nomic stability of the enterprise. This 53% improvement
proved that the company's security was not the result of
market conditions, but rather a direct consequence of
conscious and coordinated management steps. The key
drivers of this process were the digital modernisation
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sustainability is formed by integrating digital innova-
tion, budget discipline, and adaptive risk management
within a single strategic model. The versatility of the
model and the possibility of its adaptation to different
industries were also confirmed. Combined with analyt-
ical tools, the model has laid the groundwork for en-
hancing the transparency, adaptability and efficiency of
management processes. Prospects for further research
lie in analysing the development of sector-specific mod-
els of financial and economic security, as the structure
of risks and resource constraints varies significantly de-
pending on the type of economic activity.
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Pazynych

MeToauMKa OLIHIOBAHHA BNAUBY YNpPaBAIHCbKUX pilleHb
Ha $iHaAaHCOBO-EKOHOMIiIUHY 6e3neKy nignpMeMcTBax

Boaoaumup MasuHuu

AcnipaHT

[Jep>xaBHa HaBYabHO-HayKOBa yCTaHOBa «AkajeMis GiHaHCOBOro yrnpaBaiHHA»
01054, Byn. O. N'oHuapa, 46/48, M. Kuis, YkpaiHa
https://orcid.org/0009-0003-7471-5658

AHoTaunif. 3abe3neveHHs QiHAHCOBO-eKOHOMIYHOI 6e3meKky MIANPUEMCTB Y CydacHMX YMOBax rnobanisadii,
TEXHONMOMYHMX 3MiH Ta UMPPOBI3aLii CTaNo BaxXNMBUM ANS MIATPUMKM iXHBOI CTIAKOCTI, edeKTUBHOCTI Ta
KOHKYPEHTOCNPOMOXHOCTI. MeTa foCNifXXeHH:A nonsranay po3pobLi MeTOAMKN OLiHIOBaHHS BRIMBY YNPaBAiHCBKNX
pilleHb Ha piHaHCOBO-eKOHOMIYHY 6e3reky NigNPUEMCTBA A5 NiABULLIEHHS NOro CTINKOCTI Ta eGeKTUBHOCTI. Y CTaTTi
3anponoHOBaHO METOAMKY, KA iHTerpyBasia CTpaTerivHi, GpiHaHCOBO-6IOAXETHI, IHBeCTULinHI, LuMdpoBi3aLiliHi,
OpraHi3auiiHo-KaApoBi Ta PU3NK-MEHE[KMEHTOBI pilleHHs, a TakoX KOHTPO/b 3a BUTpaTaMy Ta pecypcamu.
MeTogMKa MOEAHyBaNa KOMMOHEHTW, WO 3abe3nevyBanyt KOMMIEKCHY OUiHKY edeKTUBHOCTI Ai KepiBHULTBA,
[O3BONSANN CTPYKTYPYBaTW iHPOpMaLLito Ta GopMyBaTU iHTErpanbHNM iHAEKC BNANBY YNPaBAIHCBKUX pilleHb. Liel
iHAEeKC KOpentoBaB 3 iHTerpoBaHVM MOKa3HMKOM ¢iHaHCOBO-eKOHOMIUYHOI 6e3nekn (FEBS), wwo Bigobpaxas piBeHb
CTabiNbHOCTI, NAATOCMPOMOXHOCTI, IHHOBALNHOCTI Ta afanTUBHOCTI MiANPUEMCTBA. 3aCTOCYBaHHA MeETOAVKMN
Ha npuknagi TOB «Arpollntoc 2006» npoAemMOHCTPYBano, WO BMPOBaZXEHHA CKOOPAMHOBAHOIO KOMIIEKCY
YyApaBAiHCBKMX pilleHb — Bij uudposisalii Ta NiABULLEHHS NPO30pOoCTi YNpaBAiHHA A0 ONTUMI3aLlil ¢iHaHCOBOI
CTPYKTYPW, NOAINLIEHHA OnepauinHMX MOKAa3HWKIB i 3MILHEHHS CUCTEMU PU3NK-MEeHeLXMeHTy — 3abe3neynno
3HauyHe nigsuLLeHHs FEBS, 3MiLHMN0 $iHaHCOBY CTIiliKiCTb Ta CNPUAN0 AOBrOCTPOKOBOMY PO3BUTKY MiAMNPUEMCTBA.
byno BM3HaueHo, WO UMPPOBI3aUiiHI iHiLiaTMBKM 3ab6e3neynnn NigBULLEHHS NPO30POCTi NPUMHATTA pilleHb,
iHBECTULINHI 3ax04M 3MILHUAW pecypCHUIA noTeHUian, a ynpasaiHCbKi NMPakTUKW LWOAO ONTUMI3aLil BUTPAT i
KOHTPO/IIO 3a COBIBAPTICTIO CAPUAAN 3HVKEHHIO HEMPOAYKTUBHUX BUTPAT i NiABULLEHHIO MapXWHaNbHOCTI. Y
pe3ynbTati aHanisy rnokasHuk FEBS ctaHosmB 0,3894, L0 BiANOBILaN0 HVXHBOMY MOPOry, a Micas BNPOBaJKEeHHSA
YNPaBAiHCbKNX pilleHb BiH 3pic o =0,5945 i nepeliloB A0 cepeAHbOro piBHA 6e3nekn. Hanbinbwunii BOAMB Ha
3poctaHHA FEBS 3abe3neunnu umdposizauia (iHgekc Digital 3pic 3 0,4 go 0,75) Ta nigBuLLeHHA onepauinHoi
epeKTUBHOCTI, 30KkpeMa 3pocTaHHsA EBITDA-mapxi (80 0,5667). 3acTocyBaHHS METOAMKN AO3BOSIUNO iAeHTUPIKYBaTU
KPUTUYHI chepn ynpasaiHHS, OLIHNUTU YYTAMBICTb NOKa3HWMKIB FEBS f0 30BHILLHIX | BHYTPILLHIX PU3KKIB, @ TaKoX
MPOrHO3yBaTN HACNIAKWN anbTePHATMBHUX YNPaBAiHCbKMX CTpaTerin. 3anponoHOBaHWI NigXi4 cnpuaB iHTerpawii
CyYacCHUX yNpaBAiHCbKMX MNPaKTUK, LMPPOBUX TEXHOOTIN Ta aHaNITUYHWX METOAIB Yy NpoLec NPUAHATTA pilleHb,
3abe3neuyroun KOMMNAeKCHY OLHKY $piHaHCOBO-eKOHOMIYHOI 6e3nekn Ta MNiABULLYIOUM ePeKTUBHICTb YNpaBaiHHA
NiANPUEMCTBOM Y CKNALHUX i ANHAMIYHMX YMOBaX PUHKY

KArouoBi cAoBa: aHaNiTUUHE 3a6e3neyeHHs; MeHeKMEeHT; iHTerpoBaHni MokasHuK 6esneku; ob6aikosa iHpopmaLis;
¢$iHaHCOBa 3BITHICTb
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Abstract. This article aimed to substantiate approaches to the adoption and optimisation of investment
decisions as a part of an enterprise management system. The methodology employed the methods of theoretical
generalisation, as well as financial-statistical and comparative analyses using official financial reports and open
data of companies for 2022-2025. The results of the study revealed that the investment activity of Metinvest
in 2022-2025 developed in the context of decreased production potential and wartime risks. This caused a
decrease in capital expenditures from USD 354 million in 2022 to USD 235 million in 2024, as well as a phased
implementation of investment projects from a strategic perspective. The net debt-to-earnings before interest,
taxes, depreciation and amortisation ratio increased from 0.9 in 2022 to 1.9 in the first half of 2025, which
limited the investment activity. By contrast, the investment strategy of EPAM in 2022-2025 prioritised the
development of intangible assets, technological platforms and human capital. This approach was accompanied
by the stabilisation of revenue at USD 4.73 billion in 2024, an increase in headcount to 62.35 thousand employees
in 2025, and an improvement in earnings per share under generally accepted accounting principles from USD
7.06 in 2023 to USD 7.84 in 2024. The results obtained indicated that the effectiveness of investment decisions
was determined by industry-specific characteristics, asset structure, and the nature of financial and external
risks, while the optimisation of investment required the alignment of financial constraints with the strategic
development objectives of enterprises. The practical significance of the study lies in the possibility of applying its
findings by enterprise executives and financial managers to substantiate investment decisions and to align them
with strategic development goals under conditions of financial constraints

Keywords: strategic planning; risk; capital; efficiency; resources

Introduction

Limitedness of financial resources, and an increase in
the cost of capital complicated the process of making
investment decisions at the enterprise level. Managerial
mistakes in choosing investment projects, their timing,
and sources of financing led to inefficient allocation of
resources and a decrease in financial performance. The
limitedness of financial resources, the growth of the
debt burden, and the need for an instant response to
financial threats further complicated the justification
of directions of capital allocation in the practice of en-
terprise management. O. Kuzmin & O. Yurinets (2021)

investigated the use of investment tools within the
framework of crisis management and paid attention
to the combination of capital investments that were di-
rected to debt repayment with the implementation of
profitable investment projects. This resulted in the de-
velopment of an economic and mathematical model of
capital allocation optimisation, which took into account
the discount rate, debt repayment time, and expected
financial receipts. This made it possible to formalise the
choice of investment alternatives in the context of time
and resource constraints.
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The contradiction between the strategic plans of an
enterprise and the realisation of investment decisions
made it difficult to match the time, financial, and effi-
ciency parameters of capital investments. In this con-
text, L. Halko (2021) examined the integration of stra-
tegic, tactical, and operational management decisions
in the organisation of investment activity, defined the
content of investment strategy and investment policy,
and synthesised approaches to the formation and bal-
ancing of an investment portfolio with due regard to
return requirements, liquidity, and acceptable risk lev-
els. As a result, investment process management tools
were systematised and the evidence of the necessity
to coordinate the actions of managers at various levels
to ensure the achievement of the planned results. The
contradiction between the lack of harmony of financial,
managerial, and investment indicators made it difficult
to choose an investment decision at the level of an en-
terprise, which was substantiated, and necessitated the
need to formalise the approaches to the assessment of
investment attractiveness. D. Khoma et al. (2025) con-
sidered the investment attractiveness of an enterprise
as a criterion for making management decisions. The
authors developed an integrated method of evaluation,
using the indicators of the condition of assets, financial
stability, liquidity, profitability, and business activity, as
well as a rating-based summarisation of the analytical
results. The research presented the results of the pos-
sibility of using an integrated indicator for the com-
parative assessment of an enterprise and developing
recommendations to increase investment attractive-
ness. In the article of L. Ryaboshtan (2024), investment
controlling was considered as a part of the enterprise
management system; the organisational and economic
mechanism of investment controlling was substantiat-
ed, its structural elements and functions were defined,
and the role of controlling in coordinating the planning,
monitoring, and analysis of investment activity was prov-
en. The results obtained made it possible to systematise
the toolkit of investment controlling and to demonstrate
its importance for enhancing the soundness of manage-
rial decision-making and reducing investment risks.

N. Skopenko & V. Reznyk (2024) clarified the eco-
nomic content of investment risks, proposed a classi-
fication of the latter, and summarised the principles
and methods of management, including diversification,
insurance, hedging, scenario analysis, and methods of
quantitative assessment. The results enabled the forma-
tion of a complete idea of the toolkit for managing invest-
ment risks and its role in improving the substantiation
of investment decisions. The management of innovation
and investment security, as well as the assessment of
existing projects, was a focus of B. Kosovych et al. (2025),
who proposed a scenario-stochastic model that includ-
ed a Monte Carlo simulation, an autoregressive index
of dynamism of the external environment, and a calcu-
lation of the net present value with a variable discount
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rate depending on turbulence. The research results al-
lowed quantitatively evaluating the innovation portfolio
implementation feasibility, comparing the alternative
combinations of projects by their expected effectiveness
and risk level, and formulating the rules for managerial
decisionmaking under the given risk constraints. Insuf-
ficient systematisation of strategic investment guide-
lines and the difficulty of aligning investment decisions
with long-term development objectives complicated
the assurance of enterprise sustainability and compet-
itiveness. D. Donets (2024) focused on the formation of
investment strategies as a key instrument of enterprise
development, identified the main factors influencing the
effectiveness of investment activity, synthesised criteria
for selecting investment projects, and substantiated the
importance of combining profitability, risk, liquidity, and
implementation timelines in managerial decision-mak-
ing. The findings made it possible to reveal the role of
investment strategy in stimulating technological renew-
al, improving financial performance, and supporting or-
ganisational change within the enterprise. V. Zelenyak et
al. (2024) represented the investment activity of the en-
terprise as an element of the management system and
clarified its economic content and investment activity,
systematised the classification features of investments,
and identified the main functions and tools for manag-
ing investments, such as planning, organisation, motiva-
tion, accounting, analysis, control, and coordination. The
obtained results provided a comprehensive description
of the investment management mechanism and demon-
strated its role in ensuring the reproduction of resources
and maintaining the economic stability of the enterprise.
However, this study did not consider the issues of inte-
gration of investment tools, risk management methods,
and control with strategic planning, as well as formalised
evaluation and optimisation of alternative investment
decisions. This article aimed to develop theoretically
substantiated recommendations for improving the tech-
nology of making investment decisions in the system of
enterprise management in the context of financial con-
straints, risks and priorities of strategic development.
To achieve this aim, the study solved the following ob-
jectives: 1) systematisation of theoretical approaches
to forming managerial decisions in the investment ac-
tivities of an enterprise; 2) analysis and comparison of
alternative investment directions based on financial and
statistical performance and risk indicators, on the exam-
ple of enterprises of different sectors of the economy.

Materials and Methods

The study used a theoretical and empirical method
and was performed for the period from 2022 to 2025,
which was chosen in connection with the significant
changes in the conditions of investment activities of en-
terprises caused by macroeconomic instability, risks of
russian-Ukrainian war and changes in access to sourc-
es of financing. In the study, the sources of financing
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investment activities of an enterprise were considered.
The enterprises’ own funds were investigated using the
method of theoretical generalisation to determine their
role in financing investment projects and ensuring the
financial independence of managerial decisions, using
the results of the research of O. Prokopenko et al. (2025).
Credit financing was examined through the case of the
Affordable Loans 5-7-9% Programme, using institutional
analysis to assess interest rate compensation mecha-
nisms and their impact on the accessibility of borrowed
capital for investment purposes.

Foreign investment was analysed using compara-
tive and descriptive methods to determine the role of
international financial institutions in financing strategic
and technologically complex investment projects, in
particular the World Bank Group (n.d.) and the Euro-
pean Bank for Reconstruction and Development (n.d.).
The U.S. Agency for International Development (US-
AID) (n.d.) was examined separately using institutional
analysis to assess its role in supporting innovative, in-
dustrial, and recovery-oriented investments. The sourc-
es of grant financing were studied using systematisation
and comparative analysis to determine the spheres of
use of non-repayable funds in financing investment
projects, such as EU4Business, Horizon Europe and
the state programme eRobota. Investment risks and
macroeconomic factors of influence, in particular fi-
nancial, currency, legal, technological and geopolitical
risks, were studied using classification and theoretical
generalisation to form a systematic risk characteristic
of the investment decision-making environment, using
the results of the research of A. Nechyporenko (2023),
L. Mensah et al. (2025), and O. lbrahimov et al. (2025).
Corporate governance was considered as a tool for risk
reduction and for enhancing the soundness of invest-
ment decisions through conceptual analysis, drawing
on M. Banda & A. Mwange (2023). The regulatory frame-
work for risk management was examined by means of
regulatory analysis of the standards of the DSTU ISO
31000:2018 (2018) and Society of Corporate Compliance
and Ethics & Health Care Compliance Association (2020).

The empirical part of the research was based on
the case study of the investment strategies and invest-
ment decision-making processes of the Metinvest and
EPAM, which were chosen on the basis of differences
in sectoral affiliation, asset structure and the nature of
investment risks. In particular, for Metinvest, a financial
and economic analysis of the directions of investment
strategy was carried out, taking into account the activ-
ity of Private Joint-Stock Company Kamet-Steel (2024)
and Zaporizhstal (n.d.), investments in energy security
in 2024-2025 and investments in 2026. Investments of
Metinvest (2024b) in environmental technologies were
considered separately on the basis of corporate sourc-
es. Then, the key financial and investment indicators
of Metinvest for 2022-2025 (for 2025, the data for the
first six months of the year) were considered, including

earnings before interest, taxes, depreciation and am-
ortisation, EBITDA margin, capital expenditure, and the
net debt-to-EBITDA ratio. The analysis was carried out
using financial and statistical methods to characterise
the trends of financial performance and investment ac-
tivity on the basis of official reports of Metinvest (2022;
2023; 2024). The data for 2025 were analysed separate-
ly using the official six-month financial statements of
Metinvest (2025) in the context of assessing changes in
financial constraints and investment decisions in 2025.
For EPAM, a structural and comparative analysis
of investment directions was carried out, in particular,
investments in the scaling of the DIAL 3.0 and EliteA
platforms, investments in the acquisition of NEORIS, in
order to characterise the priorities of technological de-
velopment and growth strategy of the company. Invest-
ments of EPAM in the acquisition of First Derivative, ge-
ographic expansion (Pestel Analysis Example, 2025) and
human capital, in particular, within the framework of the
EPAM Campus programmes, were considered separate-
ly to assess the expansion of the market presence and
formation of long-term human potential. The key finan-
cial and operating metrics of EPAM were considered, in
particular, revenue (billions USD), year-on-year revenue
change, earnings per share under generally accepted
accounting principles (GAAP EPS) and non-GAAP EPS
(USD), headcount (thousands of employees). The anal-
ysis was carried out using financial and statistical meth-
ods to identify the dynamics of performance as a result
of investment decisions on the basis of official reports
of the company EPAM Systems, Inc. (2023; 2024; 2025a).
Separate analysis of data for the first three quarters of
2025 was carried out on the basis of the report of EPAM
Systems, Inc. (2025b) to estimate changes in the dynam-
ics of revenue, profitability and employment indicators.
Comparative analysis of the investment strategies of
Metinvest and EPAM was carried out in accordance with
the following indicators: industry and business mod-
el; prevailing investment objects; investment horizons;
sources of financing; the role of state and international
programmes; the essence of the risks; approaches to
risk management; the role of corporate governance; and
strategic investment goals, which allowed the tracing of
the features of investment decision-making, while taking
into account sectoral peculiarities and asset structure.

Results

Financing of investments and risk management

in the enterprise management system

The implementation of investment management deci-
sions at the level of the enterprise directly depended on
the existing financing system, which predetermined the
ability to update the resource potential, technological
modernisation, and adapted to changes in the external
economic environment. The investment financing struc-
ture was not universal and depended on the scale of the
project, the financial stability of the enterprise, riskiness,
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and the availability of financial instruments on different
capital markets, which justified the need for diversifica-
tion of investment sources. Own funds of enterprises,
namely retained profits, amortisation and internal accu-
mulations, were the main and most independent source
of investment financing. These funds were usually di-
rected to phased modernisation of fixed assets, renewal
of the equipment, and implementation of investment
projects with a relatively short payback period. Own
funds were often used as a mandatory co-financing com-
ponent of state and international support programmes,
which strengthened the responsibility of enterprises for
investment results and decreases dependence on bor-
rowed capital (Prokopenko et al., 2025). Credit resourc-
es played a key role in cases, where internal financial
resources were insufficient; credit resources became
essential for investment activities. In the Ukrainian mar-
ket, there was an institutional instrument for attracting
credit financing for investments, such as the Affordable
Loans 5-7-9% Programme, under which the state com-
pensated interest rates on bank loans for purchasing
fixed assets, modernising production and introducing
technologies. Alongside that, businesses utilise invest-
ment loans from commercial and state-owned banks,
leasing programmes to renew equipment, and targeted
credit programmes for implementing energy-efficient
and industrial projects. Using credit resources made it
possible to speed up the implementation of investment
decisions, but it also required effective debt burden and
liquidity management.

Foreign investments - this was the main source of fi-
nancing for large-scale and high-tech projects. Ukrainian
businesses attracted resources from international finan-
cial organisations, including the World Bank Group (n.d.)
and the European Bank for Reconstruction and Develop-
ment(n.d.), which provided longterm lending, guarantees
or participation in the capital of enterprises. Such invest-
ments not only bring money but also the transferred of
management experience, new technologies, and world
standards of corporate governance, which increased
the investment attractiveness of enterprises. Grants and
grant programmes had a special place in the structure
of investment financing of enterprises. Among the most
common grant instruments were international technical

Krylovskyi

assistance programmes and business development in-
itiatives implemented with the involvement of interna-
tional organisations and donors. In particular, the U.S.
Agency for International Development (USAID) (n.d.) run
grant programmes to support small and medium-sized
enterprises, innovative projects, productivity improve-
ments, and the implementation of technological solu-
tions, including grants for the modernisation of produc-
tion processes and the development of export potential.

Sources of grant financing included programmes
of the European Union, in particular EU4Business and
Horizon Europe, aimed at supporting innovations, digi-
talisation, energy efficiency and development of the eco-
system of entrepreneurship. Within these programmes,
businesses can receive grants for research and devel-
opment, implementation of new products, technologies
and business models. Of particular note were grant tools
implemented with the involvement of the World Bank
Group (n.d.) and related funds that finance investment
projects for rebuilding infrastructure, increasing energy
efficiency and developing sustainable businesses, often
in combination with concessional lending or technical as-
sistance. Grants were used at the national level in state
programmes of support of entrepreneurship, in particu-
lar, the programme eRobota, which provided irrevocable
funds for opening or developing a business, purchasing
equipment, and creating new jobs. At the same time, en-
terprises involve grant financing from international de-
velopment finance institutions, in particular the German
Society for International Cooperation, the Nordic Environ-
ment Finance Corporation, and the European Bank for
Reconstruction and Development, which provided grants
or combined financing for environmental, energy-saving
and recovery investment projects. Investment risks and
macroeconomic factors determined the conditions for
the formation and implementation of an enterprise in-
vestment decision and directly influenced the expected
results of investment activity. Considering these factors
was an essential element of the managerial process, as
investment activity was carried out in an environment of
uncertainty encompassing both the internal operation-
al parameters of the enterprise and external economic
conditions. A systematisation of the main types of invest-
ment risks and external factors was presented in Table 1.

Table 1. Investment risks and macroeconomic influencing factors

Type of risk/factor

Description

Related to changes in the enterprise’s financial indicators, the availability of financial resources, liquidity

Financial levels, and the ability to meet financial obligations during the implementation of investment projects
Ccurrenc Arise when using foreign sources of financing, importing equipment, or exporting products,
y and are associated with fluctuations in exchange rates
Regulatory Caused by changes in legislation, taxation, financing rules, and requirements

for carrying out investment activity

Technological

Related to technology upgrades, the choice of technical solutions, the obsolescence of equipment,
and the pace of technological change

Geopolitical

Determined by changes in international trade conditions, logistics, access to external markets,

and capital flows

Source: based on A. Nechyporenko (2023), L. Mensah et al. (2025), O. Ibrahimov et al. (2025)
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This systematisation demonstrated that investment
risks and macroeconomic factors created a complex
environment for investment decision-making, in which
different groups of risks affected various parameters of
an enterprise’s investment activity. Financial and curren-
cy risks directly influenced the value of investments and
cash flow structure, while legal factors influenced the
stability of the investment project implementation con-
ditions. Technological and geopolitical factors, in their
turn, impose long-term limitations and determine di-
rections for adaptation of investment decisions. Taking
into account the complex influence of these factors in-
creased the consistency of investment projects with the
financial potential of an enterprise and the external en-
vironment conditions. Corporate governance was con-
sidered as an institutional mechanism of risk reduction
and the soundness of investment decisions. It provid-
ed the standardisation of management processes, the
transparency of authority distribution, and the respon-
sibility of governing bodies. In the investment practice,
corporate governance quality determined the ability
of an enterprise to coordinate the interests of owners,
management and external investors, to integrate invest-
ment decisions into the general framework of strategic
development. An important element of corporate gov-
ernance was the reduction of agency risks caused by
the discrepancy between the interests of capital own-
ers and managers. A clearly defined functional distri-
bution between the general meeting of shareholders,
the supervisory board and the executive body, as well
as standardised procedures for investment decisions
approval, restricted the possibility of actions that were
not consistent with the long-term goals of an enterprise.
These approaches were consistent with the principles
of corporate governance, which were recommended by
the Organisation for Economic Co-operation and Devel-
opment, and used as a criterion for evaluating the insti-
tutional environment of the management of enterprises
(Banda & Mwange, 2023).

Corporate governance was interlinked with the
performance of internal control and risk management
systems. Incorporating investment decisions into the
risk management system was consistent with the ap-
proaches proposed in the standards of the DSTU ISO
31000:2018 (2018) and Society of Corporate Compliance
and Ethics & Health Care Compliance Association (2020),
which provided for identifying, evaluating, and moni-
toring risks at all stages of the management cycle. The
existence of boards of supervisors, audit committees,
and services for internal control made it possible to car-
ry out preliminary evaluation of investment projects, to
analyse the potential deviation of actual from planned
performance indicators, and to correct management
decisions in connection with changes in the external
environment (Rija & Rubino, 2018). The second area
of influence of corporate governance on the sound-
ness of investment decisions was associated with the

transparency of information provision. Ensuring the
openness of financial and non-financial reporting, in-
cluding within the Environmental, Social, and Govern-
ance (ESG) frameworks, reduced information asym-
metry between the enterprise and potential investors,
which contributed to a more objective evaluation of
risks and expected returns on investments. For inves-
tors, the governance component (G) of the ESG model
was an indicator of the quality of management process-
es and the achievement of the declared strategic goals
(Hwang, 2024). In this way, corporate governance was
used as an effective instrument for minimising invest-
ment risks and increasing the soundness of investment
decisions. Its instrumental role was implemented in
uniting the interests of stakeholders, integrating risk
management into the process of making investment
decisions, and observing international standards and
financing programmes and the transparency and ac-
countability of managerial decisions, which contributed
to the formation of the institutional environment for in-
vestment activities of enterprises.

Investment strategies and decision-making
processes in enterprises of various economic sectors
Metinvest's (n.d.) investment strategy was developed
as a tool for production and corporate strategy imple-
mentation and was based on a combination of vertical
integration, strengthening of positions in the strategic
markets and implementation of the best business prac-
tices. The strategic goal of the company was to become
a leading vertically integrated European steel producer
with a stable profitability level that was less sensitive to
fluctuations in the economic cycle, which, in its turn, pre-
determined the structure and priorities of investment
activity. Vertical integration was the main emphasis of
the investment strategy and was considered an instru-
ment for ensuring production stability and self-financed
development. The investments were channelled to the
modernisation of production facilities, equipment re-
newal, cost reduction and energy saving. In the metallur-
gical segment, capital repairs and modernisation of blast
furnaces, rolling mills and continuous casting machines
were carried out at the enterprises Private Joint-Stock
Company Kamet-Steel (2024), and Zaporizhstal (n.d.).
Metallurgical capacities of the group reached about 75%
of the pre-2022 level. Given the destruction of the plants
in Mariupol, in 2024, Metinvest's metallurgical produc-
tion amounted to about 35% to 40% of the pre-war indi-
cators. Preparation was carried out for the next stages
of technological transformations, in particular, the pos-
sible transition to modern technologies of electric steel
production or Direct Reduced Iron in the framework of
future “green” steel projects (lvanova, 2024).

A separate area of investment activity was the issue
of energy security. In 2024-2025, the company imple-
mented a number of projects for the development of its
own generation, in particular, gas generation and solar
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power plants, cogeneration plants for the generation of
electricity from industrial gases. These investments were
aimed at decreasing dependence on external power sup-
plies, minimising the risks of downtime and creating pre-
conditions for achieving up to 50% energy selfsufficiency
by 2030 (Prysyazhna, 2025). Against the background of
energy insecurity, such projects have become the core
of the investment portfolio. Medium-term investment
projects of Metinvest (2025) were set for a time horizon
of 3-5 years and provided for a phased increase in in-
vestment programmes depending on the adaptation to
security and logistical constraints. The company has an-
nounced investment plans of about USD 500 million for
2026 to finance modernisation projects that can be im-
plemented under the current wartime risks. Part of the
projects announced after 2022, with a total investment
volume of more than USD 900 million during the period
of the full-scale war, were being implemented in the for-
mat of phased investments. This implied a division into
separate phases with relatively moderate investment
horizons, which allowed for adjusting the pace and vol-
ume of investments depending on the security situation
and operating conditions.

Investments in environmental technologies consti-
tuted another structural block of the investment strat-
egy. In 2024, environmental expenditures amounted
to USD 170.5 million, of which USD 39.8 million was
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allocated to capital investments (TSN.ua, 2025). Mod-
ernisation projects were implemented for dust and gas
cleaning systems, the introduction of real-time emis-
sions monitoring systems, as well as waste manage-
ment and tailings thickening programmes at the mining
and processing plants. These investments were directly
related to preparing for the implementation of the Car-
bon Border Adjustment Mechanism, Emissions Trading
System, Monitoring, Reporting and Verification require-
ments, and European Sustainability Reporting Stand-
ards, thus incorporating the environmental aspect into
long-term management decisions (Metinvest, 2024). In
addition to investments, the company used the tool of
strategic partnership, which provided geographical and
technological diversification. The most important ex-
ample was Project Adria in Italy, which provided for the
construction of a low-carbon steel plant with a capacity
of 2.7 million tonnes per year in partnership with Danie-
li. The total volume of investments was more than EUR
2.5 billion, and the project implementation was sched-
uled after reducing the wartime risks, which indicated
the postponement of long-term investments under the
modern conditions. To give an idea of the scale of in-
vestment activity and the financial conditions for making
decisions at Metinvest, it was useful to consider the dy-
namics of the main financial and investment indicators
for 2022-2025 (Table 2).

Table 2. Distribution of cotton gene pool samples according to the duration of the growing season, days (2012-2016)

Indicator 2022 2023 2024 2025 (6 months)
EBITDA, million USD 1,873 861 957 339
EBITDA margin, % 23 12 12 10
Capital investments, million USD 354 284 235 91
Net debt/EBITDA, million USD 0.9 1.6 1.1 1.9

Source: based on Metinvest (2022; 2023; 2024, 2025)

The data showed that in 2022-2025, the investment
activity of Metinvest was carried out in the context of
declining operational financial results and a steady de-
crease in the volume of capital investments. In 2022,
capital investments were USD 354 million; in 2024, they
decreased to USD 235 million; in the first half of 2025,
they totalled USD 91 million. This suggests a prioritisa-
tion of short- and medium-term investment projects.
The dynamics of EBITDA and EBITDA margin after 2022
affected the ratio of debt burden and operational re-
sults. The net debt-to-EBITDA ratio in 2022 was 0.9, in
2023, 1.6, in 2024, 1.1, and at the end of the first half of
2025, 1.9. The investment decisions were made under
these changing financial constraints, which explained
the company’s emphasis on phased and flexible invest-
ment programmes with manageable risk levels.

EPAM was a global provider of information tech-
nology and digital engineering services and consulting
on software development, implementation of digital
platforms, and support for information technology (IT)
solutions for corporate clients. The business model

was based on a combination of engineering expertise,
a network of global development centres, and a full-cy-
cle service model with a focus on long-term partnership
with clients, many of whom were represented among
the Fortune Global 500 (Fortune, n.d.) companies. In
the structure of EPAM assets, intangible resources
prevailed, first of all, human capital, technological plat-
forms, and intellectual property, which determined the
content of the investment strategy. One of the priorities
of the company's investments in 2023-2025 was the de-
velopment of technological solutions in the field of arti-
ficial intelligence (Al) and generative models. The com-
pany has invested in the creation and scaling of its own
platforms, such as DIAL 3.0 and EliteA, which provided
for the orchestration of large language models and the
integration of Al solutions into the full cycle of software
development. Also, the investments included the train-
ing of Al engineers, the creation of Machine Learning
Operations practice, and automation of the develop-
ment cycle to help the customers go from pilot Al pro-
jects to enterprise programmes. The partnerships with
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technology companies, such as Google Cloud and Cur-
sor, accompanied by the investments, provide the cus-
tomers with access to cloud and Al tools (Pestel Analysis
Example, 2025; Besarab, 2026).

Research and development investments formed a
separate structural part of the investments. EPAM de-
veloped dedicated Research and Development (R&D)
centres, such as the Automotive Embedded System Lab
in Ukraine, for industry platforms and open-source solu-
tions. The global R&D activities were supported by the
governmental incentives, particularly in Poland, where
the governmental incentives reached USD 68.8 million in
2024. It formed the financial basis for the development
of digital engineering, cloud services, and technological
solutions for the clients in the finance, energy and in-
dustry sectors (Pestel Analysis Example, 2025). Mergers
and Acquisitions (M&A) became an essential tool for the
realisation of the investment strategy. In 2024, EPAM ac-
quired NEORIS for USD 630 million and First Derivative
for 290 million USD. These deals allowed the company
to expand its geography in Latin America and Europe,
to strengthen its presence in the financial services, and
to receive additional human resources, including 4,700
specialists from NEORIS (Feshchenko, 2024).

The geographical diversification of investments
accompanied the M&A policy. The company realised a
scale-up programme in India and reached 10,000 peo-
ple by March 2025, which accounted for around 20%
of the global delivery capability. Simultaneously, the in-
vestments were targeted at the geography expansion
in Latin America and Central Asia, which served the

nearshore/offshore delivery model through more than
50 delivery locations worldwide and ensured the busi-
ness resilience (Pestel Analysis Example, 2025). The
investments in human capital formed a crucial part of
EPAM'’s investments. A significant part of the operating
expenses was targeted at the hiring, training, certifica-
tion, and retention of 62,350 people. The company has
invested in programmes of EPAM Campus, master's pro-
grammes together with universities, Al training, cloud
technologies, agile methodologies and project manage-
ment standards certification. The plan for 2026 was to
recruit 750-800 junior specialists to form the staff base
for further scaling of innovation projects. The financial
model of EPAM in 2023-2025 ensured the implementa-
tion of the investment strategy by reinvesting profits and
implementing share buybacks programmes, the planned
volume of which in 2025 will amount to up to USD 1 bil-
lion, together with the upward revision of revenue fore-
casts, which allowed allocating resources to the devel-
opment of service platforms, technological partnerships
and global service delivery (Zhakhalov, 2025; Brovins-
ka, 2026). Therefore, in 2022-2025, the investment policy
of EPAM was mainly concentrated on intangible assets,
innovation activity and human capital, which provided
the flexibility of the business model and the ability to
react to changes in the global digital solutions market.
The evaluation of the implemented investment strategy
included the analysis of the dynamics of financial indi-
cators, revenue structure by key industry segments and
regions, as well as staff parameters, which determined
the directions of investment in the future (Table 3).

Table 3. Key financial and operational indicators of EPAM Systems, Inc.

Indicator Fiscal year 2022 Fiscal year 2023 Fiscal year 2024 Q3 2025
Revenue, billion USD 4.83 4.69 4.73 1.39
Year-on-year revenue change, % +32.4 -2.8 +0.8 +19.4
GAAP EPS, USD 7.09 7.06 7.84 1.91
Non-GAAP EPS, USD 10.9 10.59 10.86 3.08
Number of employees, thousand 59.3 53.2 61.2 62.35

Source: based on EPAM Systems, Inc. (2023; 2024, 2025a; 2025b)

In 2022, EPAM Systems, Inc. showed the highest
rates of revenue growth, which characterised the
phase of active scaling and high demand for engineer-
ing and digital services. In 2023, the financial perfor-
mance underwent correction: there was a decrease
in revenue and stagnation of profitability indicators,
though against the background of a moderate reduc-
tion in staff. In 2024, the company entered a phase of
stabilisation: revenue returned to moderate growth,
and GAAP EPS increased, indicating a recovery in op-
erational efficiency. The data for the third quarter of
2025 demonstrated an improvement in the dynamics
of the company’s performance: the revenue grew by
19.4% yeartoyear, while both GAAP and non-GAAP
profitability remained in the positive zone. The growth
in staff to 62.35 thousand in the third quarter of 2025

confirmed that the investment strategy of EPAM in
2022-2025 was primarily aimed at preserving and
increasing human capital as the main productive re-
source. Overall, all of the above-mentioned indicators
testified to the exit of the company from the correction
phase and its entry into the growth phase, which cre-
ated prerequisites for continued investments in digital
technologies and international expansion. A justifica-
tion for the comparison between Metinvest and EPAM
was provided by the heterogeneity of their branches
of activity, asset structures and risk profiles. Metinvest
was a company operating in a capital-intensive sector,
with a prevalence of material assets and a high de-
pendence on macroeconomic and geopolitical factors,
while EPAM operated in the field of digital engineer-
ing and information technology, with intangible assets
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and human capital being the crucial elements. This
predetermined a discrepancy between the investment
priorities, forms and sources of their financing as well

Krylovskyi

as mechanisms of risk management. A comparative
description of the investment strategies of Metinvest
and EPAM was given in Table 4.

Table 4. Comparative description of investment strategies: Metinvest and EPAM

Comparison criterion

Metinvest

EPAM

Industry and business model

Metallurgy and mining; vertically integrated
production model

Information technology and digital
engineering; full-cycle service model

Dominant investment targets

Fixed assets, production equipment, energy
and environmental infrastructure

Intangible assets: technological platforms,
software solutions, human capital

Key investment areas

Production modernisation, energy efficiency,
environmental technologies, strategic
partnerships

Al-solutions, R&D, M&A, geographic
expansion, workforce personnel

Investment horizons

Mainly short- and medium-term; long-term
projects are deferred

Combination of short-, medium- and long-
term horizons without physical constraints

Sources of investment funding

Own funds, internal cash flows,
phased financing, partner projects;
limited access to credit

Profit reinvestment, foreign investment,
M&A, share buyback programmes

Role of state and international
programmes

Limited; mostly indirect (energy,
environmental, and infrastructure
programmes)

Significant role of R&D incentives
and state-supported innovation programmes
(e.g., in the EV)

Nature of investment risks

High geopolitical, regulatory, currency,
and technological risks

Primarily market, workforce,
and technological risks

Approach to risk management

Phased project implementation,
flexible adjustment of capital investments,
focus on liquidity

Portfolio diversification, scaling through M&A,
investment in competencies

Role of corporate governance

Tool for risk control, alignment
of investments with production
and ESG strategy

Tool for integrating investment decisions into
the global service and innovation model

Strategic investment objective

Preservation of production capacity and
preparation for “green” transformation

Scaling innovation and ensuring long-term
growth

Source: developed by the author

The comparison showed that investment strategies
of Metinvest and EPAM significantly differed by target
orientation of investments, sources of their financing
and risk structure, which was determined by the spe-
cific features of the sector and business model. Metin-
vest was implementing a capitalintensive investment
strategy, with investments in material assets, energy
efficiency and environmental protection and phased
implementation of projects in conditions of high uncer-
tainty being the crucial elements. EPAM was applying
an innovation investment strategy, with investments in
digital technologies, human capital and international
expansion being the key elements and ensuring flex-
ibility and a quick response to the changing market
conjuncture. In general, all of the above-mentioned
arguments confirmed that investment decisions were
not invariant and depended on asset structure, access
to financial resources and the nature of the external
risks. The analysis of investment strategies of Metin-
vest and EPAM showed that, in the conditions of high
economic and geopolitical uncertainty, the investment
activity of large enterprises was an integral part of their
general business and operational strategies and was
aligned with asset structure and risk profile. Within
the framework of investment strategies for 2022-2025,
Metinvest's investments were directed to preserve the
production potential, maintain the company’s vertical

integration and achieve operational and energy inde-
pendence. A decrease in the volume of capital invest-
ments, a staged implementation of projects, and a de-
crease in debt obligations indicated a prioritisation of
short- and medium-term investment decisions in con-
ditions of wartime risks with preservation of the tech-
nological and environmental modernisation potential
in the long-term period. EPAM’s investment strategy
for the same period was based on the development of
intangible assets, in particular technological and hu-
man capital. The bulk of investments was concentrated
on solutions based on Al, R&D, M&A, expansion of the
geography of presence and development of person-
nel, which allowed the company to go through the cor-
rection phase in 2023 and enter the restored growth
phase in 2024-2025 without reducing human capital.
Thus, Metinvest implemented a capital-intensive in-
vestment model of production orientation, which was
aimed at investing in physical assets and infrastruc-
ture, while EPAM implements an innovative investment
model, in which technological and human capital were
of key importance for making investment decisions.
Both models demonstrated an adaptation of invest-
ment decisions to financial, regulatory and external
restrictions, which confirmed the investment strategy
as an instrument for achieving resilience and ensuring
long-term development.
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Discussion

Enterprise investment decision-making in the condi-
tions of financial constraints, increased uncertainty
and growing external complexity was characterised as
a multi-criteria managerial process. Modern manage-
ment practice was increasingly characterised by the use
of formalised analytical methods, quantitative methods
and decision-making tools, which minimised the sub-
jectivity of decisions, took into account risk factors and
brought short-term financial goals in line with long-term
strategic ones. A comparison of this study with the ap-
proach of B.S. Qian et al. (2025) demonstrated a com-
mon methodological basis and, at the same time, a clear
differentiation of the levels of managerial analysis. Both
studies interpreted managerial decisions as formalised
choices that required quantitative substantiation and
minimisation of uncertainty. However, if B.S. Qian et
al. (2025) concentrated on the micro-level of production
processes and applied decision tree models to optimise
quality control and costs at the technological cycle level,
this study focused on the strategic and financial level, at
which investment decisions, sources of their financing
and risks of enterprise development were actualised.
Another logically close approach to formalising the man-
agerial choice was proposed by S. Ren (2022), who also
pointed to the need for systematisation of information as
an uncertaintyreducing mechanism. However, the em-
phasis in S. Ren’s (2022) research was on the use of big
data and financial information systems for real-time op-
timisation of financial management. Meanwhile, in this
research, the focus was not on accelerating or automat-
ing the decision-making process but on substantiating
long-term investment directions and their consistency
with the strategic goals of the enterprise’s development.

The scope of analysis was even broader than in the
research by B. Wu & L. Zhou (2025). Both studies em-
ployed portfolio logic, quantitative methods and risk
analysis as the basic components for optimising invest-
ment decisions. However, B. Wu & L. Zhou (2025) used
these instruments mainly at the financial market level,
examining factor, sectoral and integrated investment
strategies in the Chinese stock market. In contrast, in this
research, the portfolio approach was used at the corpo-
rate governance level to select directions for allocating
capital and structuring financing sources, which was a
difference not so much in the instruments themselves
as in the level at which decisions are made. Research-
ers T. Yang & C. Zhang (2025) focused on evaluating
the effect of optimising the tax business environment
on the innovation efficiency of enterprises, while this
study considered institutional conditions in terms of fi-
nancial constraints and their impact on the choice and
implementation of investment decisions. The same logic
can be traced in the comparison with the research by
Y. Huang & Q. Wu (2026). In both studies, the manage-
rial decision was perceived as a multicriteria process
carried out under uncertainty and requiring formalised

analytical tools. However, Y. Huang & Q. Wu (2026) paid
special attention to intelligent decision support systems
and algorithmic optimisation of the general efficiency of
managerial decisions, while in this study, such systems
were used to evaluate investment options, manage lim-
ited financial resources, and solve the problem of risk
from a strategic perspective. A comparison with the re-
search of S. Wang & M. Mansoor (2025) made it possible
to identify the difference between the algorithmic and
the managerially strategic approach. Both works rec-
ognised the multi-criteria nature of financial decisions
and the need for their optimisation. At the same time,
S. Wang & M. Mansoor (2025) considered the applica-
tion of intelligent algorithms of financial management
(genetic algorithms, fuzzy logic), risk forecasting, and
optimisation of financial performance indicators. In
this study, the main attention was paid to the choice
of sources of financing and allocation of capital in the
context of bringing investment decisions in line with the
strategic development goals of the enterprise.

The article of Y. Shi & C. Lu (2024) enabled the
consideration of financial management decisions in a
broader analytical context, while maintaining a formal-
ised approach to their substantiation. In both studies,
financial decisions were considered as the result of the
processing of analytical data, taking into account risks
and the need to increase the rationality of the mana-
gerial choice; information technologies were perceived
as a means to support management. At the same time,
the substantial accents of the articles were different:
Y. Shi & C. Lu (2024) were engaged in the use of big
data and data-driven approaches to optimise financial
management, cash flows, and expenditures, while in
this research digital technologies were subordinated to
a broader task: substantiation of investment decisions,
choice of sources of financing, and ensuring their con-
sistency with the strategic objectives of the enterprise.
Another aspect of the managerial choice was described
in the study of Q. Zhang & J. Li (2021), in which the au-
thors dwelled on the systematic management of large
organisations. The two articles shared an understand-
ing of managerial decisions as a structured process that
required coordination at all levels of management and
consistency with long-term development goals. How-
ever, Q. Zhang &J. Li (2021) paid main attention to the
organisational and institutional aspects of corporate
and group management, to the question of financial,
strategic and operative control, as well as to the posi-
tion of the headquarters in the management structure.
In this connection, the object of research was not an in-
stitutional and organisational aspect of management,
but a financial and investment one, that was, a choice
of investments, funding sources and risk management
under financial constraints.

The most similar in orientation to the quantitative
substantiation of management decisions was the study
of Y. Zheng & M. Luo (2023). In both studies, the authors
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stressed the importance of associating the manage-
ment decision with the results of the company’s activity
and its long-term sustainability, while also highlighting
the value of formalised analytical constructions. In the
research of Y. Zheng & M. Luo (2023), the main object
of research was the operational efficiency of high-tech
manufacturing enterprises, which was estimated using
Data Envelopment Analysis and regression models, tak-
ing into account government subsidies, innovation and
regional factors. The macroeconomic aspect of invest-
ment behaviour of enterprises was considered in detail
in the study of D. Dejuan-Bitria & C. Ghirelli (2021). In
both articles, investments were considered as being
sensitive to uncertainty and financial constraints, and
investments were viewed as the result of interaction of
risk, financial accessibility and expectations of economic
agents. D. Dejuan-Bitria & C. Ghirelli (2021) paid special
attention to the impact of economic policy uncertainty
on the investment of enterprises in Spain, and, using mi-
crodata and the index of Economic Policy Uncertainty,
scientists revealed the effects of a “wait-and-see” behav-
iour and financial frictions. In the present study, uncer-
tainty was not considered as a macroeconomic impulse,
but as a factor of managerial and financial and invest-
ment decisions at the level of an economic entity, while
special attention was paid to funding sources, capital in-
vestments and ensuring the consistency of investment
decisions with the goals of strategic development.

As compared to the research by A. Setyawati et
al. (2024), it was possible to note that both studies were
focused on the financial sustainability of the enterprise.
However, the researchers differed in the theoretical
framework. In the two articles, the process of manage-
ment decision-making was considered as formalised
and aimed at increasing the financial sustainability of the
business. However, A. Setyawati et al. (2024) considered
the issues of financial management in the context of the
agency theory and the signalling theory, with an empha-
sis on the specifics of small and family businesses, the
relationship between the owners and the management.
This study was devoted to the investment decisions of
the enterprise, the structure of the sources of financing
and the correspondence of the capital investments to
the strategic goals of the development. As compared to
K.E. Morales et al. (2026), it was possible to note that in
the two articles, the investment and financial decisions
were considered as a managerial process that was sen-
sitive to the risk and the restrictions of resources, and
the analytical tools were used to strengthen the deci-
sion-making process. K.E. Morales et al. (2026) focused
their attention on the quantitative analysis of financial
and macroeconomic determinants and their impact on
the financial sustainability of the enterprise, using econo-
metric analysis and aggregated indices. This study was
devoted to the logic of the investment decision-making
at the micro level of the enterprise and the inclusion of
risk management into the process of strategic planning.

Krylovskyi

The transition from the financial indexes to the
managerial context was most visible compared to the
research by I. Baffo et al. (2024). In the two studies, the
investment decisions were considered as an instrument
for providing the financial sustainability in the conditions
of the restricted resources and the increased uncertain-
ty, and the necessity of the formalised managerial proce-
dures was noted. However, |. Baffo et al. (2024) focused
their attention on the short-term period, considering the
optimisation of the structure of the working capital and
liquidity as the basis of the financial sustainability. The
presented research was devoted to the strategic invest-
ment decisions, long-term planning and the inclusion of
risk management and corporate governance into the
process of the investment decisionmaking. The contrast
to . Rossi (2023) provided a separation between algorith-
mic and managerial-strategic concepts of investing. In
these two studies, the investment decision-making pro-
cess was understood as a complex, formalised process
carried out under uncertainty, for which the application
of analytical tools was necessary to reduce the subjec-
tivity and increase the transparency of choice. However,
I. Rossi (2023) was interested in Al and its application in
venture investing; this author studied the impact of digi-
tal algorithms on the behaviour of private investors and
the speed of decision-making. In this research, digital
and analytical tools were not considered as independ-
ent factors but as elements of managerial logic, which
was subordinated to the choice of directions for capital
allocation and synchronisation of investment decisions
with the strategic goals of enterprise development.
The comparative analysis showed that the managerial
and investment decisions in various research concepts
were considered a formalised process sensitive to risks,
financial constraints, and external uncertainty. The dif-
ference between concepts was determined by the level
of analysis and time perspective, from operational and
financial optimisation to strategic investment choice. In
this study, investment decisions were interpreted as an
integral part of a holistic managerial system that com-
bined the choice of directions for capital allocation, the
structure of funding sources, risk management, and the
synchronisation of investments with the strategic goals
of enterprise development.

Conclusions

This study had ascertained that investment deci-
sion-making at the enterprise level, under the condi-
tions of financial constraints and uncertainty, was a
multi-criteria managerial process that combined finan-
cial indicators, risks, strategic priorities, and institu-
tional factors. The practical analysis of the investment
strategy of Metinvest demonstrated that the company
applied an adaptive model of investing aimed at saving
production capacity, providing energy independence,
and implementing environmental projects. The dynam-
ics of capital investment indicated a reduction from
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USD 354 million in 2022 to USD 284 million in 2023,
and USD 235 million in 2024, which testified to a shift
of focus towards short- and medium-term projects im-
plemented in stages. EBITDA had dropped from USD
1,873 million in 2022 to USD 861 million in 2023 and
increased to USD 957 million in 2024. The dynamics of
financial conditions were accompanied by fluctuations
of the net debt-to-EBITDA ratio, which had grown from
0.91in 2022 to 1.6 in 2023, had decreased to 1.1 in 2024,
and grown to 1.9 in the first half of 2025. Against this
backdrop, flexible investment programmes were adopt-
ed to control liquidity and risks and maintain a strategic
reserve for long-term transformations.

Analysis of EPAM Systems, Inc.'s investment strategy
revealed a different investment decision-making model,
determined by the dominance of intangible assets and
human capital. The financial performance was charac-
terised by a correction in 2023, when the revenue de-
creased from USD 4.83 billion in 2022 to USD 4.69 bil-
lion and levelled at USD 4.73 billion in 2024. The third
quarter of 2025 had already shown a 19.4% year-to-year
increase in revenue. The GAAP EPS had grown from USD
7.06in 2023 to USD 7.84 in 2024, whereas the number of
employees has grown to 62,350 in 2025. The investment
solutions of EPAM from 2022 to 2025 were concentrat-
ed on the development of Al solutions, R&D, M&A, and
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Krylovskyi

MPUAHATTA Ta oNTUMI3auUin iIHBeCTULIHHKUX pilleHDb
B YyNpaBAiHHI nignpMeMcTBOM

Baapucaas KpuaoBCcbKU#
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AHoTauyifa. MeTo AOCNigKEeHHS 6yno O6I'PYHTYBaHHA MiAXOAIB A0 MPUAHATTA Ta ONTUMI3auil iHBECTULIAHMX
pilleHb y cncTeMi yrnpasaiHHS NignpueMcTeoM. MeToaonorisa JocnifxeHHsA nepeabadana NOEAHAHHSA TEOPETUYHOIO
y3arasbHeHHs, GiHaHCOBO-CTaTUCTUYHOIO Ta MOPIBHAMBHOIO aHasi3y i3 BUKOPWUCTaHHAM OdiLiliHOI ¢iHaHCOBOI
3BITHOCTI Ta BIAKPUTUX KOPNOPATUBHUX AaHWX 3a 2022-2025 pokun. Y xogi AoChigKeHHs 6yno BCTaHOBNEHO, LLO Y
2022-2025 pokax iHBeCTUUiiHa AisnbHICTb rpynn «MeTiHBecT» dopMyBanacs B yMOBaX CKOPOUEHHS BUPOBHNUNX
NOTYXXHOCTEN | NiABULLEHNX BOEHHNX PU3KKIB, LLO 3yMOBU/IO 3MeHLLEHHS 06CAriB KanitaibHUX iHBECTULINM 3 354
MAH gonapis CLUA y 2022 poui go 235 mnH gonapis CLUA y 2024 poui Ta OpieHTaLil0 Ha noeTtarnHy peanisaLito
iHBECTULINHMX NPOEKTIB. MOKa3HMK CNiBBIAHOLIEHHSA YACTOro 60pry Ao NpmubyTKy A0 CNAaTU BIACOTKIB, MOAATKIB Ta
amopTm3auii 3pic 30,9y 2022 poui go 1,9 y nepuomy nispivyi 2025 poky, Lo 06MeXyBano iHBeCTULIAHY aKTUBHICTb.
HaTtomicTb iHBecTuUiiHa cTpaTeria EPAM y 2022-2025 pokax 6yna 3ocepefkeHa Ha PO3BUTKY HemMaTepiaibHUX
aKTMBIB, TEXHONOTIYHMX NAATGOPM i HOACLKOrO KaniTany, Lo CynpoBOAXYBanocs ctabinisaLiero BUPYUKN Ha PiBHI
4,73 mnpga gonapis CLUA y 2024 poui Ta 3pOCTaHHAM YCeNbHOCTI nepcoHany Ao 62,35 Tnc. ocié y 2025 pou,, a Takox
NigBULLEHHAM MOKa3HMKa NPUBYTKY Ha akLito 3a CTaHAapTaMu 3araibHOMNPURHATUX NPUHLMNIB ByXranTepCbKoro
06niky 3 7,06 gonapa CLUA y 2023 poui go 7,84 gonapa CLUA y 2024 pouj. OTprMaHi pe3ynbTaTi CBigYMAN, O
epeKTUBHICTb IHBECTULIHMX pilleHb BU3HaYanacs rany3eBoro cneundikoro, CTPYKTYPOK aKTUBIB i XapakTepom
$iHAHCOBMX Ta 30BHILLHIX PU3KKIB, @ ONTUMI3aLia IHBECTYBaHHA BUMarana y3rofxeHHs ¢iHaHCOBUX ObmexeHb
3i CTpaTeriyHUMn LinsgmMu pPo3BUTKY MIANPUEMCTB. lNpakTnyHe 3HauYeHHA LOCNILKEHHS MOMATaE B MOX/IVBOCTI
BUKOPWUCTaHHSA MOro pesynbTaTie KepiBHUKaMM Ta GiHaHCOBUMU MeHekepaMu NiNPUEMCTB A5 O6I'PYHTYBaHHSA
iHBECTULINHWX pilleHb | Y3rofXKeHHs iX 3i cTpaTeriyHMn LinamMm po3BUTKY B yMoBax GiHaHCOBUX OBMeXeHb

KAI0UOBI cAOBa: CTpaTeriuHe NaaHyBaHHS; pU3KK; KaniTan; eGekTUBHICTb; pecypcu
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Abstract. The aim of the study was to examine the issues of accounting and control support for the restoration
of critical infrastructure facilities in the public sector under conditions of martial law and post-war recovery. The
formation of an evidence bases regarding the losses incurred required proper documentation, systematisation
and accounting recognition based on reliable and structured information on damaged or destroyed assets,
incurred costs, and economic consequences. It was established that 60-70% of the significance in the process of
verifying damages was ensured by documented accounting and registration data. The remainder was attributable
to supporting analytical and expert materials that provided their interpretation and justification for further use
in assessment and compensation procedures. It was substantiated that, as a result of simplified procurement
procedures, the heterogeneity of procurement items within the Prozorro system, and the absence of a unified
approach to the accounting recognition of costs, the risks of their misclassification as either current or capital
expenditures increase. The structure of expenditures included costs for construction and engineering works,
design and estimate documentation, technical and author supervision, engineering consultancy services, and the
acquisition of materials and equipment. It also encompassed costs associated with ensuring physical protection,
fortification, and restorative sheltering of critical infrastructure facilities, which collectively formed the overall
cost of their restoration and the maintenance of uninterrupted operation. It has been demonstrated that the
consequences of such uncertainty included the undercapitalisation of expenditures, distortion of accounting
information, weakening of financial control, and a reduction in the evidential suitability of data for international
compensation mechanisms. Based on an analysis of national and international regulatory documents, as well as
procurement practices within the Prozorro system, it has been established that the key criterion for the proper
classification of expenditures was their economic substance and the outcome of the transaction. The classification
also considered its impact on the asset, rather than the formal designation of the transaction or the procurement
item. The application of a criteria-based identification approach will contribute to improving the reliability of
accounting information, strengthening financial control, reducing the risk of undercapitalisation, and forming an
appropriate evidence base for subsequent compensation of losses

Keywords: current expenditures; capital expenditures; undercapitalisation; financial control; compensation
mechanisms

Introduction

Under conditions of martial law and the post-war re-  accounting and control support for expenditures on
covery of Ukraine (2022-2026), the need for effective  the restoration of critical infrastructure facilities in the
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public sector had increased significantly. At the same
time, existing approaches to accounting and financial
control were not fully adapted to wartime conditions,
which complicated the operational management of
expenditures and the adoption of well-founded man-
agerial decisions. This necessitated the improvement
of methodological and organisational frameworks for
accounting and control of expenditures within the sys-
tem of critical infrastructure recovery. The urgency and
simplification of procurement procedures have become
a practical necessity; however, they simultaneously in-
creased the risks of erroneous managerial and account-
ing decisions, as well as potential abuses. In particular,
a portion of expenditures on the protection of critical
infrastructure facilities in the public sector was recorded
as current expenditures or included in the cost of goods,
works, and services, although in economic substance the
results of such activities involve the creation or improve-
ment of property, plant and equipment. As a result, the
asset does not acquire an appropriate accounting status
despite its actual creation or modernisation, leading to
undercapitalisation. Consequently, control over the use
of funds and expenditure management was significantly
weakened. This considerably limited the possibilities for
subsequent compensation of damages through repara-
tion mechanisms and created obstacles for the overall
process of post-war recovery.

The issue of distinguishing between current and
capital expenditures, asset capitalisation, and account-
ing for property, plant and equipment had been ex-
amined by both Ukrainian and international scholars.
In particular, the fundamental principles of the crite-
ria-based classification of expenditures and their impact
on capitalisation were outlined in the work of O. Hryt-
senko (2025), who studied accounting approaches to
determining expenditures on the restoration of assets
and infrastructure in the post-war period, systematising
the main challenges of their identification and recogni-
tion. The author substantiated directions for improving
the methodological framework for accounting such ex-
penditures, taking into account the specific features of
reconstruction. In addition, V. Mykytenko (2023) devel-
oped an algorithm for the recovery-oriented develop-
ment of critical infrastructure under wartime and post-
war conditions, identifying key stages and the logic of
their implementation. Researcher demonstrated the
relationship between the level of infrastructure damage
and the prioritisation of managerial decisions regard-
ing its restoration. P. Gomes et al. (2022) carried out a
study to determine the impact of the implementation
of International Public Sector Accounting Standards on
the use and usefulness of accounting information within
the public sector. Their findings indicated that the im-
plementation of these standards led to increased trans-
parency of financial reports, which allowed for improved
decision-making by the managers responsible for those
organisations. Scientists B. Cuadrado-Ballesteros &
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M. Bisogno (2022) examined the relationship between
budget transparency and the financial sustainability of
public finances, demonstrating that a higher level of
openness in budgetary information positively affects
long-term financial stability. Similarly, G.L. Tampubolon
& R. Maisyarah (2025) investigated the impact of imple-
menting accounting and accountability principles in the
public sector on institutional performance, concluding
that an adequate level of accounting transparency re-
duced the risks of fraud and enhanced management
effectiveness.

Researchers S. Svirko et al. (2023) assessed the level
of transformation in the information support for public
finance management in Ukraine. The authors identified
key trends in digitalisation and the enhancement of the
analytical component of accounting and information
systems. N.T.T. Hien et al. (2025) investigated the factors
influencing the development of accountable accounting
in the public sector using structural equation model-
ling. It was found that organisational, technological and
institutional factors significantly determined the level
of effectiveness of accounting practices. In particular,
V. Melnyk & V. Rudenko (2022) analysed the impact of
the fiscal mechanism on the investment development
of economic entities in Ukraine and EU countries. The
study demonstrated that effective tax policy contrib-
uted to the stimulation of investment processes and
economic growth. M.M. Amalia (2023) summarised con-
temporary approaches to ensuring accountability and
transparency in the public sector based on an analysis
of public accounting practices. Scientist established that
a proper accounting system increased trust in state in-
stitutions and the efficiency of resource management.
In the study by L. Korotnyk (2022), accounting aspects
of public financial management in the field of science
were examined, with a focus on the specifics of their
recognition. It was determined that the improvement of
accounting procedures contributed to a more rational
use of budgetary funds. V. Zhuk et al. (2025) analysed the
policies regarding the assessment and compensation of
damages caused by the aggression of the russian fed-
eration against Ukraine. The aim of the authors was to
determine the specifics of accounting and control sup-
port for the processes of restoring critical infrastructure
facilities in the public sector.

Materials and Methods

The methodology of the research involved a step-by-
step combination of different approaches to achieve a
particular goal. Six stages of the research all built upon
the results of the previous stage of the research to en-
sure that the research was logically complete. In particu-
lar, the study progressed from problem identification
and analysis of the regulatory framework to empirical
analysis, comparison of approaches, and further gen-
eralisation of results with the development of an ap-
plied methodological toolkit. The study examined the
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provisions of the Draft Articles on Responsibility of States
for Internationally Wrongful Acts developed by the Inter-
national Law Commission (United Nations, 2008), which
established the fundamental principles of international
state responsibility, including the obligation of full repa-
ration for damage caused. At the same time, the politi-
cal dimension of russia’s responsibility was reflected in
the G7 Leaders’ Communiqué adopted at the summit in
Borgo Egnazia, which confirmed the intention to ensure
the accountability of the russian federation and the use
of frozen assets for Ukraine’s recovery (European Coun-
cil, 2024). An important component of the research was
also the analysis of the institutional and legal mecha-
nism for documenting damages, established in the res-
olution of the United Nations (2022) General Assembly
on the creation of an international register of damage as
an initial stage of the compensation mechanism, which
was further developed in the decision of the Committee
of Ministers of the Council of Europe on the establish-
ment of the Register of Damage for Ukraine (Resolution
of the..., 2025).

The documents were integrated into the unified,
multi-level system through a combination of legal, po-
litical, and institutional instruments, all of which en-
sured a consistent approach to counting and verifying
damages. Their significance lies in forming a compre-
hensive international framework for the substantiation,
assessment, and compensation of damages caused
under conditions of armed aggression. In addition, the
study identified the problem of accounting and control
support for expenditures on the restoration of critical
infrastructure facilities under conditions of martial law,
based on the analysis of statistical and analytical materi-
als on the scale of damage and financial recovery needs,
including data from the World Bank Group (2025) and
sectoral assessments of losses in energy infrastructure
(Ministry for Development of Communities and Terri-
tories of Ukraine, 2025). The regulatory and legal envi-
ronment governing expenditures and their accounting
was also analysed, including Resolution of the Cabinet
of Ministers of Ukraine No. 1178 (2022), Ukraine Re-
covery Conference (2022), and Resolution of the Euro-
pean Parliament No. 2026/2599(RSP) (2026) concerning
Europe’s contribution to establishing a just peace and
sustainable security for Ukraine. The study further in-
cluded an analysis of the audit of the implementation
of the experimental project on the protection of critical
infrastructure in the energy sector conducted by The
Accounting Chamber (2025), in order to assess the ef-
ficiency of resource utilisation and the organisation of
relevant measures. Particular attention was also given
to the regulatory framework governing the implementa-
tion of the pilot project on new construction, reconstruc-
tion, repairs, and engineering and technical protection
of critical infrastructure facilities across various sectors,
as defined by Resolution of the Cabinet of Ministers of
Ukraine No. 142 (2025). The specific features of public

procurement under martial law conditions were ana-
lysed, along with the results of the audit of the develop-
ment of administrative services and their digitalisation,
leading to conclusions regarding the improvement of
managerial decision-making in this area (The Accounting
Chamber, 2024). This made it possible to substantiate
the necessity of forming reliable accounting information
as a basis for future reparation claims.

The second stage involved an analysis of public
procurement practices via the Prozorro system, using a
sample of contracts from government bodies and clas-
sifications based on CPV (DK 021:2015) codes (Prozor-
ro, 2023; 2024; 2025a). In addition, procurements in the
infrastructure and energy sectors were analysed taking
into account classifications, which made it possible to
identify specific risks associated with the accounting
classification of expenditure (Prozorro, 2025b; 2025c;
2025d). Procurement in the social and healthcare sec-
tors was examined in this way, enabling an assessment
of the heterogeneity of procurement items and the as-
sociated risks (Prozorro, 2025e). A comparative analysis
was carried out of national regulatory approaches to the
classification of expenditure based on Order of the Min-
istry of Finance of Ukraine No. 333 (2012) to determine
the criteria for classifying budget expenditure. Order of
the Ministry of Finance of Ukraine No. 1202 (2010) was
also analysed with regard to the recognition, measure-
ment and identification of assets in the public sector.
A comparison was made of international approaches
to the accounting for property, plant and equipment in
accordance with IFRS (2026) to determine uniform cri-
teria for recognition and measurement. Additionally,
the European Central Bank’'s (2026) approaches to the
classification of expenses and assets were taken into ac-
count, which allowed for the summarisation of key crite-
ria for their identification in international practice. The
final stage involved synthesising the results of previous
studies and developing a criteria-based identification
approach to the classification of expenses, taking into
account developments in public sector accounting as
identified in academic sources.

Results

As aresult of the full-scale invasion by the russian federa-
tion and the continuous shelling of critical infrastructure
facilities in the public sector, including energy facilities,
these assets have been subject to systematic damage,
destruction, and loss. The scale of losses was increasing
daily. International legal regulation of issues related to
state responsibility and compensation for damages has
become particularly relevant in light of the large-scale
consequences of armed conflicts. The development of
institutional and legal mechanisms for compensating
losses provided a foundation for documenting damages
and implementing the principle of justice at the global
level. The International Law Commission established the
basic principles of compensation for the harm caused
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through the Draft Articles on Responsibility of States for
Internationally Wrongful Acts (United Nations, 2008).
The articles enshrined the idea that the state respon-
sible for the wrongful act shall compensate for the
damage caused. The G7 Leaders in the Borgo Egnazia
Communiqué also confirmed the political position of the
leaders for the need to hold russia accountable for its
actions and ensure compensation for the damage done
to Ukraine by utilising the frozen assets of the russian
Government (European Council, 2024). The United Na-
tions (2022) adopted a resolution on the establishment
of an international register of damage caused by the
aggression of the russian federation against Ukraine,
recommending the creation of mechanisms for docu-
menting and systematising losses. The Committee of
Ministers of the Council of Europe established the Reg-
ister of Damage for Ukraine, defining the organisational
framework for its functioning (Resolution of the..., 2025),
and providing for the recording of claims as a basis for
future compensation mechanisms. As of 31 December
2024, the amount of damage in the energy sector was
estimated at USD 14.8 billion, excluding lost revenues
(World Bank Group, 2025), while in 2025 the number
of damaged energy facilities increased by 70% (Minis-
try for Development of Communities and Territories of
Ukraine, 2025). The greatest damage has been inflicted
on the sectors of electricity generation, transmission,
and distribution. Given the significant and growing lev-
el of damage to critical infrastructure facilities, and tak-
ing into account their functional and social importance,
the restoration of critical infrastructure in general, and
energy facilities in particular, was predictably a priority
during martial law and will remain so in the post-war re-
covery period.

The conditions of martial law have created a need
for the rapid provision of security for critical infrastruc-
ture facilities in the energy, transport, and social sec-
tors. In order to accelerate procurement procedures
for goods, works, and services, Resolution of the Cabi-
net of Ministers of Ukraine No. 1178 (2022) introduced
simplified procurement mechanisms. At the same time,
international approaches to reconstruction emphasised
that the recovery process should be based on the prin-
ciples of transparency and accountability, the consist-
ent strengthening of the rule of law, and appropriate
anti-corruption safeguards (Ukraine Recovery Confer-
ence, 2022). Post-war recovery in general, and the resto-
ration of critical infrastructure facilities in the public sec-
tor, including energy facilities, in particular, will require
the mobilisation of extremely large financial resources.
In the context of identifying sources of financing for
Ukraine's post-war recovery, it was appropriate to take
into account the position of the international commu-
nity regarding the attribution of responsibility to russia
for the damage caused. According to Resolution of the
European Parliament No. 2026/2599(RSP) (2026), the of-
fending state was obliged to provide full compensation

Lytsenko

for the damage resulting from its unlawful actions. The
position on the necessity of compensation was also sup-
ported by European Union institutions. In particular, the
European Parliament, in its resolution of 24 February
2026 on four years of russia’s war of aggression against
Ukraine and Europe’s contribution to ensuring a just
peace and sustainable security for Ukraine, emphasises
that “russia must compensate for the extensive dam-
age caused to Ukraine, and the European Union should
utilise frozen russian assets to support reconstruction”
(The Accounting Chamber, 2024). Thus, the principle
that one of the sources of financing of the reconstruc-
tion of Ukraine was the provision of reparations from
the aggressor was also embodied in various legal docu-
ments of an international nature and in the statements
of the leading international organisations and states.
The implementation of the mechanism of repara-
tion was possible only on the condition of document-
ing the losses that were incurred as a result of the
aggression of russia against Ukraine. The formation
of evidence as to the losses that were caused by the
aggression required information regarding the de-
struction of the assets of Ukraine and the losses of
its resources as a result of the war. The accounting
of these losses will make it possible to determine the
losses of Ukraine in accordance with established ac-
counting standards. It was this accounting of the losses
of Ukraine that will make it possible to determine the
amount of compensation that was to be provided to
Ukraine as a result of the aggression of russia, to prove
such losses in legal proceedings, and to present such
proof as a foundation for the claims of the Ukrainians
for compensation. In addition to the losses that result-
ed from the destruction of the assets of Ukraine, the
structure of the losses that were to be compensated
also included the expenditures that were made by the
Ukraine for the protection of those assets. For exam-
ple, it was necessary to include in the calculation of the
losses, for which Ukraine was to be compensated the
expenditures for providing physical protection, fortifi-
cation and sheltering for the infrastructure facilities of
the public sector. Such expenditures could include, for
example, engineering protection for public infrastruc-
ture facilities, the installation of protective structures
and systems, the installation of backup systems for the
supply of energy to those critical facilities, the installa-
tion of security systems to those critical facilities, and
any other measures taken to protect those public fa-
cilities from further destruction. The recording, prop-
er documentation, and accounting recognition of such
expenditures constitute a necessary prerequisite for
forming an evidence base for the subsequent inclusion
of the relevant amounts in claims for compensation
within international reparation mechanisms. According
to the audit of the The Accounting Chamber (2025) con-
cerning the implementation of the experimental pro-
ject on engineering protection of critical infrastructure
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facilities in the fuel and energy sector, in 2023-2024,
UAH 5.9 billion was allocated for ensuring physical
protection, fortification, and restorative sheltering of
critical infrastructure facilities, of which UAH 29.97 bil-
lion was actually financed, and UAH 18.71 billion was

utilised. An analysis of procurement within the Prozor-
ro system indicated that measures for the protection
of critical infrastructure facilities were implemented as
fragmented procurement items, which can be general-
ised into the following groups (Table 1).

Table 1. Structure of procurement items for measures aimed at the protection

of critical infrastructure facilities in the Prozorro system

Procurement
item group

Typical wording
of the procurement item in Prozorro

CPV code
(DK 021:2015)

Name according
to DK 021:2015

Installation of engineering protection;
new construction of protective structures;

Construction works and

structures

Construction works ; . . . 45000000-7 .

reconstruction/major repair of protective current repairs
elements
Specialised Engineering protection; counter-drone Engineering and
; > X A 45220000-5 )

construction works | protection; installation of anti-drone structures construction works

Preparation of design and cost estimate Preparation of desiens and
Design works documentation; design works for protective 71242000-6 P 8

sketches; cost estimation

Technical supervision

Technical supervision of construction works

71520000-9/71247000-1

Supervision services
for construction works/
Construction supervision

Client supervision

Author’s supervision of works execution

71247000-1/71520000-9

Construction supervision/
Supervision services for
construction works

infrastructure facilities

Engineering Engineering consultancy services in the design 71530000-2 Consultancy services in the
consultancy services and reconstruction of the facility field of construction
Procurement of materials for the engineering
Materials and technical protection of critical 44110000-4 Construction materials

Source: Prozorro (2023; 2025a; 2025b; 2025¢; 2025d; 2025e)

The analysis of the data presented in the Table 1 in-
dicated the heterogeneity of procurement measures for
the protection of critical infrastructure facilities within
the Prozorro system. Such procurements encompassed
works, services, and goods, while certain operations that
were similar in their economic substance were classified
under different procurement codes. This pointed to the
absence of a unified approach to their representation
within the public procurement system. Under such con-
ditions, there were risks of inconsistent interpretation of
the nature of the relevant expenditures, their differing
classification, and, accordingly, discrepancies in account-
ing treatment. In turn, errors in distinguishing between
current and capital expenditures may occur. The heter-
ogeneity of procurement item groups for the measures
for protecting critical infrastructure facilities created the
risk of misrecognition of expenditures. The risk of mis-
recognition included the potential for expenditures that

have economic substance of current expenditures to
be classified as capital expenditures. A clear distinction
of expenditures according to their economic substance
was required to avoid the errors in recognising such ex-
penditures, which will lead to distortions in accounting
information for such entities and complicate the exer-
cise of financial control. In order to distinguish between
expenditures, it was necessary to ensure their proper
identification and formalisation in accordance with their
economic substance, intended purpose, and the out-
come of the measures undertaken, which made it possi-
ble to reasonably determine whether such expenditures
were of a current nature or were associated with the cre-
ation or improvement of non-current assets. Such an ap-
proach was a necessary condition for the proper recog-
nition of expenditures in accounting. For this purpose, it
was advisable to refer to regulatory documentation and
to identify the key normative characteristics (Table 2).

Table 2. Regulatory approaches to the definition of current
and capital expenditures in national and international practice

Source Term

Definition

Current
expenditure

Instruction on the Application
of the Economic Classification

Expenditures directed towards the implementation of budget programmes
and ensuring the current functioning of budgetary institutions, the conduct
of research, development, measures, and the provision of current transfers

of Budget Expenditures,

approved by Order of the
Ministry of Finance of Ukraine
No. 333 dated 12 March 2012

Capital
expenditure

Expenditures directed towards the acquisition of fixed capital, non-current
assets, capital investments, capital repairs, the creation of state stocks
and reserves, the acquisition of capital assets, as well as compensation

for losses associated with damage to fixed capital
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Table 2, Continued

Source Term Definition
National Public Sect Costs incurred for the maintenance of an item of property, plant
ational Fublic sector Current and equipment, carried out to restore or maintain its service potential

Accounting Standard 121

. expenditure
“Property, Plant and Equipment”, P

at the initially assessed level; recognised as expenses of the reporting

period, in which they are incurred

approved by Order of the
Ministry of Finance of Ukraine

Capital
No. 1202 dated 12 October 2010

expenditure

Costs related to the improvement of an item of property, plant
and equipment (reconstruction, modernisation, extension, additional
equipment, restoration), which increase its initial value

Current
expenditure

Costs of routine servicing of an asset are not included in its carrying
amount but are recognised as expenses at the time they are incurred

IAS 16 Property,

Plant and Equipment
quip Capital

expenditure

The carrying amount of an asset includes costs for the replacement
of parts, major periodic inspections, and other costs directly attributable to
bringing the asset to a condition suitable for use, provided that

the recognition criteria are met

Current

Government Finance Statistics expenditure

Expenses represent a decrease in the net value of assets as a result
of a transaction; the acquisition of non-financial assets is not considered

an expense

Manual 2014 i
Capital
expenditure

Investment in non-financial assets is presented separately
from expenses as net investment in non-financial assets

Source: Order of the Ministry of Finance of Ukraine No. 1202 (2010), Order of the Ministry of Finance of Ukraine

No. 333 (2012), IFRS (2026), European Central Bank (2026)

The analysis of the regulatory definitions present-
ed in the Table 2 indicated that Ukrainian and inter-
national regulatory documents generally followed a
unified methodological approach to distinguishing be-
tween current and capital expenditures, although they
employed different terminology. Within the regulatory
framework, both at the level of budget legislation itself
and within the classification of expenditures accord-
ing to their economic characteristics, primary atten-
tion was paid to the purpose, for which expenditures
were to be made. Expenditures for current purposes
were associated with the functioning of institutions and
the implementation of programmes, while capital ex-
penditures related to the purchase of fixed capital and
non-current assets. Accounting standards recognised
those expenditures related to the maintenance of an
asset to the level initially assessed for that asset as
expenses for the reporting period, in which they were
made, while expenditures related to the improvement
of the value of that asset were subject to capitalisation.
In international accounting standards, expenditures re-
lated to the maintenance of an asset were not reflected
within the carrying amount of that asset, while expendi-
tures related to the replacement of component parts of
that asset were reflected within the value of that asset
for accounting purposes. Government finance statistics
recognised expenses as a means of reducing the value
of an entity’s assets through the investment in non-fi-
nancial assets, which was not to be equated with cur-
rent expenditures. Thus, within the regulatory frame-
work for Ukraine, it was possible to conclude that the
distinction between current and capital expenditures
relates to each of these economic concepts. Such an
approach was especially crucial to the accounting for

expenditures related to the protection of critical infra-
structure facilities, as the various items that may need
to be procured to provide such protection may make it
difficult to categorise expenditures as either current or
capital expenditures.

At the same time, the regulatory framework for
Ukraine does not provide for full clarity in relation to the
accounting for these expenditures. More specifically,
distinctions between current and capital expenditures
within Ukraine were made within the context of budg-
etary legislation, while accounting standards related to
the economic outcomes of those expenditures. Thus,
the regulatory framework provided general approach-
es to the classification of expenditures, but does not
provide specific guidance regarding the classification of
expenditures that relate to a single measure, but that
were made through various procurement items. For this
reason, in the field of protection and restoration of crit-
ical infrastructure facilities, the issue lies not so much
in the formal existence of relevant definitions as in the
insufficient alignment between budget classification, ac-
counting recognition, and documentary substantiation
of expenditures. It created preconditions for their incor-
rect classification as either current or capital. A signif-
icant contribution to the study of this issue was made
by L. Korytnyk (2021), who examined the improvement
of reporting by public sector entities, the enhancement
of the informational value of cost accounting, and the
alignment between national accounting standards and
forms of financial and budgetary reporting. To further
specify approaches to the practical identification and
classification of expenditures, Table 3 presented the key
characteristics that may be used for the correct classifi-
cation of expenditures as current or capital.

Economic Forum, 2026, Vol. 16, No. 1



Accounting and control support...

Table 3. Key characteristics for the identification and classification of expenditures by public sector entities

Feature Characteristic

Significance for the correct classification
of expenditures

Cost object

Costs should be attributed to a specific type of
work, service, activity, or measure

Makes it possible to determine, which outcome a
cost relates to, rather than identifying it solely by
the name of the procurement item

Costing object

Costs should be grouped around the final
outcome, for which the cost is determined

Allows different procurement items to be
grouped within a single measure and their
economic substance to be established

Method of allocating

expenditure to cost (overhead) costs

Costs are classified into direct and indirect

Enables the distinction between costs directly
related to a specific measure and those of a
supporting nature

Direct link between
expenditure and results

Direct costs can be directly attributed to the
cost of a specific service or measure

The existence of such a link provides a basis for
more accurate identification of a cost according
to its economic substance

Need to allocate
expenditure

Indirect costs cannot be directly attributed to a
single cost object and are subject to allocation

Helps to avoid the mechanical inclusion of
supporting costs in the cost of a specific measure

Cost structure

The cost structure should distinguish between
direct material costs, direct labour costs, other
direct costs, and overhead costs

Forms an analytical basis for verifying the
composition of costs and prevents their arbitrary
classification

Link between expenditure,
budgetary funds and

operational results established

Costs should be recorded in a way that allows
the relationship between the use of budgetary
funds and performance outcomes to be

Makes it possible to distinguish between costs
related to the payment for results and those
associated with maintaining the institution

Consistency in approaches
to planning, cost
accounting and costing

Alignment is required between planning, cost
accounting, and cost determination

Reduces the risk of inconsistent interpretation
of the same costs at the stages of planning,
procurement, accounting, and reporting

Source: based on T. Yefimenko & L. Lovinska (2016), L. Korytnyk (2022)

Based on the analysis conducted, a criteria-based
identification approach to the classification of expendi-
tures on the protection and restoration of critical infra-
structure facilities as either current or capital was pro-
posed. Unlike existing regulatory approaches, which
were primarily oriented either towards budget classi-
fication or towards the general economic outcome of
expenditures, the proposed approach involved their as-
sessment based on a set of interrelated criteria: object
specificity, functional and result-oriented change in the
asset, duration of the effect, project and documentary

integration, structural inseparability of the expenditure,
and compensatory verifiability. This made it possible to
reduce the risk of misclassification of expenditures as
current or capital in situations, where a single measure
was implemented through a combination of different
procurement items, as well as to strengthen control and
enhance the evidential value of accounting documenta-
tion for future compensation mechanisms. Table 4 pre-
sented the criteria-based identification approach to the
classification and distinction of expenditures on the pro-
tection and restoration of critical infrastructure facilities.

Table 4. Criteria-based identification approach to distinguishing expenditures
on the protection and restoration of critical infrastructure facilities

Criterion Content of the criterion

Indicator of capital expenditure

Indicator of current
expenditure

The ability to clearly attribute an
expenditure to a specific item of
property, plant and equipment,
its component, or a distinct
protection element

Targeting of
expenditure to a
specific asset

The expenditure is directly related
to a specific asset or protection

The expenditure is of a general,
supporting, or operational
nature and is not attributable

element .
to a specific asset

Functional and
performance-related
change

The impact of the expenditure
on the technical condition,
functionality, protective capacity,
or resilience of the asset

The expenditure results in the
creation of a new asset, a new
protection element, or the
improvement of an existing asset

The expenditure is aimed
solely at maintaining, servicing,
or restoring the asset to its
previously existing level

Duration of effect

The duration of the useful effect
resulting from the expenditure
incurred

The result is of a long-term nature
and is used for more than one year
or across several reporting periods

The effect is short-term in
nature and is consumed within
the current period

Project and
documentary
integration

The existence of design and cost
estimate, technical, as-built,
and acceptance documentation
linking the expenditure to a
specific measure

The expenditure is included in the
project, cost estimate, certificate
of completed works, technical
decision, or other documentation
confirming its role in the creation or
improvement of the asset

The expenditure is
documented as a separate
service, material, or measure
without a confirmed link to
capitalisation
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Table 4, Continued

Indicator of current

Criterion Content of the criterion Indicator of capital expenditure .
expenditure
The degree of necessity of the | Without such expenditure, the asset Th? expenditure Is not
c . . decisive for the creation or
Structural expenditure for completing the or protection element cannot be

inseparability creation or improvement of the

asset

created, commissioned, or perform

improvement of the asset, but
merely supports or ensures its

a new function )
operation

The manner in which the
acquired works, services,
materials, or solutions are utilised

Nature of resource
consumption

The resource is embodied in the
asset, retains its usefulness in
future periods, and contributes to

The resource is consumed
in the course of current
operations without forming a
separate asset or increasing

the asset's value .
its value

The possibility of using
information about the
expenditure as part of the
evidence base for compensation
of damages

Compensatory
verifiability

The expenditure can be directly
linked to a specific asset, protection
measure, investment amount, and

the consequences of damage or

The expenditure is of a general

nature and cannot be properly

identified as a distinct element
of a compensation claim

preservation

Source: developed by the author

Based on the data presented in Table 4, it was pro-
posed that the classification of expenditures as current
or capital should be carried out not solely on the basis of
the formal designation of the transaction, the procure-
ment item, or the code of the economic classification of
expenditures, but rather through a system of interrelat-
ed evaluation criteria. Such criteria should include: the
object-specific nature of the expenditure, its impact on
the creation or improvement of an asset, the duration
of the resulting effect, project and documentary inte-
gration, structural inseparability within the overall set of
expenditures, and compensatory verifiability. These cri-
teria should be applied in conjunction with one another.
The basis for classifying expenditures as capital lain in
confirming their connection with a specific non-current
asset, their impact on the creation of a new asset or the
improvement of an existing one, the long-term nature of
the result, and appropriate documentary substantiation.
Conversely, those expenditures, which did not result in
the creation of a new asset, which did not result in the
alteration of the functional characteristics of an existing
asset, which were of a short-term nature, or which were
related to the maintenance or operation of an asset
should be treated as current. Where expenditures were
made that include both current and capital expendi-
tures, each of those components should be classified ac-
cording to the economic substance of each component
rather than the classification of the item that was pro-
cured. Such an approach will enable the expenditures to
be more accurately classified in situations, in which the
protection or restoration of critical infrastructure includ-
ed both works, services, and materials.

Discussion

The study established that the reconstruction of Ukraine
was accompanied by the need to implement compre-
hensive financial management and control systems. The
reconstruction included the restoration of infrastructure
facilities, modernisation of public assets, and ensuring

the provision of public services. The optimisation of
financial resources played a significant role in recon-
struction. The findings of this study were in line with the
findings of T. Bogdan (2024) regarding the essential role
of public finance in the recovery and reconstruction of
Ukraine. The author also determined the need for the ef-
ficient allocation of financial resources in the country as
a means of contributing to its sustainable development.
The establishment of financial control systems provided
the preconditions for the stability of public finances and
public trust and as a means of providing the environ-
ment necessary for the development of the economy
of Ukraine. Another question of the study was to deter-
mine the role of the accounting for non-financial assets
in the management of public finances of Ukraine. The
study established that proper accounting for non-finan-
cial assets played a vital role in enhancing the reliability
of the financial reports of the country. It played a role in
the management and decision-making in the manage-
ment of public finances. These findings were in line with
the findings of O. Tsiatkovska et al. (2024), who studied
the accounting for non-financial assets within the sys-
tem of public finances of Ukraine. The researchers found
the need to enhance the approaches to the accounting
for such assets. The findings of the study demonstrat-
ed that the timeliness of the accounting processes and
the management information systems were vital in the
management of public financial resources of Ukraine.
The results of this study demonstrated that the ad-
ministration of budgetary funds and the management of
financial tools within infrastructure projects contributed
to the reduction of costs and the increasing of the ef-
fectiveness of the reconstruction of these infrastructure
facilities. This finding was in line with the conclusions
of S. Yudina et al. (2025), whose study investigated the
approaches to the optimisation of financial manage-
ment in infrastructure projects. The researchers found
that the proper organisation of financial processes
within these projects enhanced the effectiveness of the
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recovery of the economy of Ukraine. Furthermore, the
investigation of financial control within infrastructure
projects indicated the decisive role of financial control
within the management of public financial resources.
The audit, monitoring and evaluation of these projects
enabled the identification of violations in the manage-
ment of public finances, the minimisation of the risks
of the misuse of financial resources of the country, and
the increase in the accountability of the management of
these financial resources. Such findings were in line with
the conclusions of H. Filatova et al. (2025), who explored
the forensic audit of public debt of Ukraine as part of
the financial control system of the country. The forensic
audit of public debt was a set of procedures that aimed
to detect the financial irregularities that existed within
the management of the public finances of Ukraine. The
procedures included the investigation of the financial
documentation of the country and the audit of finan-
cial operations to determine whether they were legal,
the reliability of the reports that were made by public
authorities regarding the management of the country’s
finances, and the reconstruction of the financial flows of
the country with the aim of determining the causes and
consequences of the identified financial irregularities.
Considerable attention was paid to the assessment of
financial risk, the detection of financial manipulation of
public finances, and the provision of an evidence base
for the decision-making processes of managers or the
legal authorities that managed public finances. Thus,
the forensic audit of public debt was a tool for both the
prevention and investigation of financial irregularities
within the management of the finances of the public
sector of Ukraine.

Another of the challenges for the accounting field
in Ukraine was adapting to the accounting challenges
created by the crisis, digitalisation, and the need for
transparency in financial reports. The improvement of
accounting procedures, the implementation of digital
technologies into accounting procedures, and the adop-
tion of internationally recognised accounting standards
all have the potential to enhance the efficiency of finan-
cial management within the nation’s economy. Authors
like L. Shevchenko et al. (2024) have performed analy-
ses of the accounting challenges within Ukraine, for in-
stance, which revealed the need for the transformation
of Ukrainian accounting procedures to those recognised
internationally. Specifically, the authors recommend the
adoption of International Financial Reporting Standards
and International Public Sector Accounting Standards as
a means of creating a system that can produce unified
methods of reporting financial information. Adapting to
these international standards can lead to the increasing
transparency of financial reports, the comparability of
financial indicators across different countries, and the
strengthening of the accountability of those, who man-
aged the nation’s budgetary funds. Furthermore, the
adoption of internationally recognised standards can

also contribute to the increasing trust in the country’'s fi-
nancial system, which will lead to an increase in the abil-
ity of the nation to attract investors, and to increase the
efficiency of its management of public resources.

To combat the consequences of the military actions
within the nation, the Ukrainian government had intro-
duced a series of policies to address these challenges.
One of the policies that had been implemented was the
introduction of management systems for the govern-
ment that can enhance the effectiveness of the govern-
ment in fulfilling its governmental roles. Scientist O. Piv-
nenko (2023) had published a study on the creation of
such organisational mechanisms for the Ukrainian gov-
ernment to effectively implement its policies regarding
the overcoming of the consequences of those military
actions. The effectiveness of financial control within the
government was closely related to the level of develop-
ment of the government finances and management sys-
tem. As such, improving the financial control of the gov-
ernment was important to increasing the transparency
of those financial systems and improving the accounta-
bility of the government in the management of its budg-
etary funds. Researchers H. Kaletnik & N. Zdyrko (2021)
investigated the public financial control system within
Ukraine in their publication of an analysis of the state of
the system and its challenges, as well as the prospects
for developing that system within the government. The
principles of financial control were legality of financial
procedures, transparency of financial records, efficiency
in the use of financial resources, and the detection of
violations in financial processes in a timely manner. Each
of these components can enhance the trust in financial
management systems and their abilities to manage pub-
lic funds. Additionally, the implementation of modern
technologies into the governmental financial manage-
ment system will enhance its effectiveness.

Another of the challenges of the accounting field
within Ukraine was the importance of establishing an in-
ternal financial control system within the government'’s
budgetary institutions. The establishment of an effec-
tive internal financial control system will ensure that the
government can effectively manage its budgetary funds,
which will lead to the reduction of the risks of financial
issues within the budget, as well as an increase in the
accountability of those who manage the funds. The au-
thors L. Ivanchenkova et al. (2021) published a research
study into methods of improving the internal financial
control system of the government regarding its manage-
ment of budgetary expenditure within crisis conditions.
Scientists indicated the need for an improvement to the
procedures that were established as part of the gov-
ernment’s financial control system. Thus, the recovery
of Ukraine's critical infrastructure, as well as the man-
agement of the government’s public funds, required the
establishment of an effective system for accounting for
the expenditures of those funds, improving financial
control, and the application of modern management
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systems. Furthermore, the adoption of the internation-
al accounting standards will enhance the transparency
and accountability of the financial reports of the Ukraini-
an government. The success of the recovery of Ukraine's
critical infrastructure will rely upon the coordination of
governmental finances and management decisions. The
methods and strategies that were employed will indicate
the necessity of the development of methodological ap-
proaches to the accounting for public expenditure, as
well as the strengthening of the government's control
system over its finances.

Conclusions

Under the conditions of martial law and the process of
reconstruction following the war, the issue of the dis-
tinction between current and capital expenditures for
critical infrastructure facilities had become significant.
The variety of objects provided for procurement in the
Prozorro system, their division into different categories,
and the lack of unified accounting for these expendi-
tures may lead to the misclassification of such expendi-
tures. The result of such misclassification may be the
undercapitalisation of critical infrastructure facilities,
the distortion of accounting information, and the weak-
ening of financial control. While there were some gener-
al approaches established in the regulatory framework
for the distinction between current and capital expendi-
tures, the framework lacked the methodological clarity
to effectively identify such expenditures. The criteria for
their classification related not to the expenditures them-
selves, but to their substance, their outcome, and their
impact on the critical infrastructure facility.

Based on the need to establish such a criterion for
the recognition of such expenditures, a criteria-based
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approach to the identification of expenditures for the
protection of critical infrastructure facilities as either
current or capital expenditures was proposed. Such
criteria do not relate to the name of the expenditures,
the procurement items, or their economic classification
codes. Instead, the criteria related to the substance of
the expenditures, the critical infrastructure facility relat-
ed to those expenditures, the impact that such expendi-
tures will have upon that critical infrastructure facility,
and the verifiability of those expenditures and impacts.
The application of such as criteria will enable the accu-
rate identification of such expenditures, reduce the risk
of misclassification, increased the control over public
funds, and enhanced the suitability of accounting infor-
mation for the international compensation mechanisms.
The limitations of this analysis were the insufficient level
of access to information regarding actual expenditures
and damages to critical infrastructure facilities in martial
law conditions, and due to the changes to the regulatory
framework. Prospects for future research into this topic
relate to the digitalisation of tools that may aid in the
accounting and control of the expenditures for critical
infrastructure restoration, including the integration of
such digital tools into the international compensation
mechanisms.
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O6AIKOBO-KOHTPOAbHE 3a6e3neueHHs BUTPaAT Ha BiAHOBACHHSA
06’eKTiB KPUTUUHOT IHPPACTPYKTYPH AEPIKABHOIO CEKTOPY
B YMOBaX BiHCbKOBOIro CTaHy Ta NOBOECHHOrO BifJHOBAGHHSA

MuxanAao AULLeHKO

AcnipaHT
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AHoTaunif. MeTolo AoCnigKeHHS 6yn0 BUBYEHHS NpobaeM 06/1iKOBO-KOHTPOIEHOro 3abe3neyeHHs BiAHOBAEHHS
06'eKTIB KPUTUYHOT iIHPACTPYKTYPU AepXXaBHOMO CEKTOPY B YMOBAaX BOEHHOrO CTaHy Ta MOBOEHHOIO BijHOBIEHHS.
PopMyBaHHA A0Ka30BOI 6a3M LWOAO 3aBAaHWMX BTPAT BMMAarano HanexHoro AOKYMeHTYBaHHS, cucTeMaTmsauii
Ta 06/iKOBOro BifOOpPaXXeHHA Ha OCHOBI JOCTOBIPHOI N CTPYKTYpOBaHOI iHdoOpMaLii Mpo MNOLIKOAXKeHi abo
3HVILLLEHI aKTWBW, NMOHeCeHi BUTPaTW Ta eKOHOMiYHi Hacnigkun. byno BctaHosneHo, wo 60-70 % 3HauyywocTi y
npoueci nigTBepAXeHHs 36UTKIB 3abe3nedyBann AOKYMeHTaNbHO MiATBEpAXeHi AaHi 06Aiky i peecTpauii, Toai
AK pelTa npunajana Ha CynpoBigHi aHaniTUYHI Ta ekcnepTHi MaTepiany, Wo 3abe3nedvysBany iX iHTepnpeTaLito
Ta O6IPYHTYBaHHA ANS MOAANbLLUIOrO BUKOPUCTaHHA y mnpoueaypax OUiHKM Ta BiflkogyBaHHA. O6rpyHTOBaHO,
Lo BHACNiJOK CMPOLLEHHS npoueyp 3akynisesb, HEOAHOPIAHOCTI NMpeAMeTiB 3akynisai B cucTeMi Prozorro Ta
BiZICYTHOCTI €ANHOrO MNiAXoAy A0 06NIKOBOr0 BU3HAaHHSA BUTPAT 3pOCTat0Th PU3MKN X MOMUAKOBOI KnacudikaLii ax
NOTOYHMX abo KaniTanbHUX. CTPYKTypa BUTPAT BKAOYAE BUTPATU Ha ByAiBeNbHI Ta iHXeHepHi po6oTn, MPOEKTHO-
KOLUTOPUCHY AOKYMEHTAL,it0, TEXHIYHWNIA | aBTOPCbKNIA Harnsag, iHXeHepHO-KOHCYAbTaUilHI nocayrn, npuadaHHa
MaTepianis i 06nafHaHHS, a TaKoX BUTPATN Ha 3abe3neyveHHs GiSMUYHOro 3axXM1CTy, YKPiNJeHHs Ta BiAHOBOBaNbHE
YKPUTTS 06'eKTIB KPUTUYUHOI IHGPACTPYKTYpU, LLO Y CYKYMHOCTI cGOpMyBanu KOMMAEKC BUTPAT Ha iX BiJHOBNEHHS
Ta 3abesneveHHs 6e3nepepBHOro GQyHKLIOHyBaHHA. [loBefeHO, O Hacnigkamy Takoi HeBW3Ha4eHOCTi cTana
HezioKaniTanisalis BUTPaT, BUKPUBIEHHS 06/1ikoBOI iHGopMaLlii, nocnabneHHs GpiHaHCOBOro KOHTPOJIO Ta 3HMKEHHS
[0Ka30BOi NPUAATHOCTI AaHNX ANA MDKHAaPOAHMX KOMMNEeHCaLUiiHNX MexaHi3MiB. Ha 0CHOBI aHanisy HauioHanbHUX
i M>KHapOAHVX HOPMAaTUBHUX AOKYMEHTIB, a TakoX MPakTUKW 3aKyniBeNb y cuctemi Prozorro BCTaHOBMEHO, LLIO
K/HOYOBVM KPUTEPIEM MPAaBWIBHOMO BiAHECEHHS BUTPAT 6yna iX eKOHOMiYHa CYTHICTb, pe3ynbTaT 3f4iACHeHHSA
Ta BMAMB Ha aKTMB, a He ¢opmasibHa Ha3Ba onepauii UM npegmeTa 3akyniBai. 3aCTOCYBaHHA KpUTepiaibHO-
ineHTUIKaLiiHoro nigxoAy CNpUATMME MiABULLEHHIO JOCTOBIPHOCTI 061iK0BOI iH$OPMaLLii, 1oCneHHo GiHaHCOBOrO
KOHTPOJIO, 3MEHLLUEHHIO pU3VKy HegokaniTanilauii Ta ¢opmMyBaHHIO HaneXHOI A0Ka30Boi 6asn Aas MojanbLUoro
BifLLKOAYBaHHS 36UTKIB

KAouoBi cAOBa: MOTOYUHI BUTPATW; KaniTaAbHi BUTPaTW; HeAoKaniTanisauis; piHaHCOBUIA KOHTPO/b; KOMMAEHCaLinHi
MeXaHi3Mm
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Abstract. In developing economies, grassroots-level interventions that reconfigure existing systems showed
increasing potential for poverty reduction and welfare enhancement. This study investigated how social innovation
dimensions influenced household economic welfare among smallholder farmers in Nigeria. Specifically, it
examined the effects of new services/products (farm advisory, crop insurance, weather forecasts), new practices
(climate-smart agriculture, organic farming, integrated pest management), and new processes (e-marketing,
digital payments, supply chain optimisation) on household standard of living across Adamawa, Kano, and Oyo
States. Using a cross-sectional survey design, data was collected from farmers belonging to three agricultural
non-governmental organisations KickStart, TechnoServe, and AGRA. Partial Least Squares Structural Equation
Modelling revealed that new practices exerted the strongest positive influence on household standard of living
(B=0.669, t=10.183, p<0.000), followed by new processes (=0.322, t=5.299, p <0.000). New services/products
showed a negative but significant effect (3=-0.150, t=2.555, p=0.011), suggesting implementation challenges or
adoption barriers. The combined model explained 69.4% of variance in household standard of living (R?=0.694).
Economic indicators showed that 56.1% of farmers reported revenue increases from new products, while 48.3%
experienced enhanced productivity through innovative practices. The findings confirmed that social innovation
significantly drove household economic welfare among Nigerian smallholder farmers. Practically, these results
provided evidence-based guidance for NGOs and policymakers to prioritise capacity-building in sustainable
farming practices and digital agricultural processes, while addressing barriers in service/product uptake to
maximise poverty reduction outcomes

Keywords: agricultural innovation; farmer livelihoods; new services/products; new practices; new processes;
poverty alleviation

Introduction

Persistent poverty and poor living conditions remained
major challenges in many developing countries. Ap-
proaches that work from the ground up, using local
knowledge and community action, had shown more
lasting results than top-down programmes. Nigeria
presented a clear case for studying such approaches,
especially in states, where smallholder farmers faced
compounding economic and environmental pressures.
A.A. Nova et al. (2024) explored subjective quality-of-life
indicators in long-term care settings and found direct
links between implementing innovative service models

and measurable improvements across multiple well-
being dimensions. The authors used a mixed-methods
design across several care facilities, demonstrating that
structured, evidence-based interventions consistently
raised life satisfaction, social participation, and econom-
ic security. These findings highlighted how organised,
community-level interventions can help build popula-
tions that depend less on external aid over time. D. Du-
shkova & O. Ivlieva (2024) conducted a semi-systematic
review of 21 community empowerment programmes
targeting sustainability and resilience. Researchers
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found that programmes, which strategically reorganised
local resources and community capital generated signifi-
cant human development gains beyond what state insti-
tutions alone could achieve. The authors confirmed that
empowered local action supplements formal govern-
ment capacity, particularly in underserved regions. Fi-
nancial stability and food security were among the most
direct benefits of community-level innovation. A. Alfia-
na et al. (2025) studied cooperative finance and mobile
technology programmes in Nigerian states including
Lagos and Anambra. Scientists found these initiatives
substantially expanded capital access for previously un-
banked households, enabling them to manage econom-
ic shocks, invest in small businesses, and maintain more
stable consumption. O. Corrigan et al. (2024) confirmed
that locally adapted, collaborative models also contrib-
uted meaningfully to both economic stability and broad-
er household wellbeing.

M. Espinoza et al. (2024) conducted a three-wave
experimental study in rural Peru to test whether so-
cial innovation programming produced measurable
household welfare gains. Researcher’s findings showed
statistically significant improvements in economic well-
being, food information access, and community cohe-
sion among participating households. The programme
helped farmers shift from traditional subsistence
farming to more specialised, entrepreneurial activities,
raising family incomes and building resilience during
COVID-19. G.M. Eichler & E.J. Schwarz (2019) reviewed
published social innovation case studies and found that
most projects target health and wellbeing outcomes,
with significant consequences for developing nations.
Their review emphasised that social entrepreneurs,
NGOs, and civil society organisations play a central role
in nurturing these innovations. Digital tools and services
carry both promise and risk for low-income households.
H. Shan & M. Gu (2024) cautioned that digital financial
technologies can produce unintended consequences,
including debt accumulation among households with
limited financial literacy. F. Joudar & O. El Ghmari (2025)
stressed that strong consumer protection frameworks
were essential to prevent financial inclusion tools from
destabilising household economies. Given this mixed
evidence, this study investigated how different dimen-
sions of social innovation affect household standard of
living among smallholder farmers in Adamawa, Kano,
and Oyo States. Three hypotheses guided the study:
H1: New services/products have a positive influence on
household standard of living. H2: New practices have
a positive influence on household standard of living.
H3: New processes have a positive influence on house-
hold standard of living. The research objectives were:
1) to determine the effect of new services/products on
household standard of living; 2) to investigate the influ-
ence of new practices on household standard of living;
3) to examine the influence of new processes on house-
hold standard of living.

Literature Review

Researchers S. Carrasco et al. (2024) noted that social
innovation referred to new ideas, practices, and organ-
isational forms that met social needs, while strength-
ening community relationships and resilience. This
indicate that social innovation helps in generating ne
w ideas and organisational forms, which helps to devel-
op the organisation. Y. Chandra (2017) described this
process as one that transformed power dynamics and
mobilised resources in ways that challenge and eventu-
ally reshaped institutional structures. This implied that
social innovation brought about transformation within
firms. W. Fan et al., (2024) stated that household stand-
ard of living goes beyond income to include access to
education, healthcare, nutrition, housing quality, and
the capacity to absorb economic shocks. This was to say
that standard of living can improve with strong focus on
social needs rather than its common index. S. Sarwar et
al. (2019) linked welfare measurement to A. Sen’s (2001)
capability approach, which centres on people’s free-
dom to live a life they value. As living the life they value
helped their social life and enhanced their standard of
living. A. Deaton (2018) argued that single monetary in-
dicators failed to capture the full picture and that multi-
dimensional analysis was necessary for accurate welfare
assessment. Hence, focus should be more on the multi-
dimensional analysis for adequate welfare assessment.
H. Teklewold et al. (2019) demonstrated that sustaina-
ble farming methods, including conservation tillage and
integrated pest management, boosted farm yields and
revenues in Ethiopia, while maintaining environmental
sustainability. This supported the dominant effect of
new practices in this study, where climate-smart agri-
culture, organic farming, and integrated pest manage-
ment showed the highest combined impact on standard
of living. D. Karlan et al. (2014) found that formal sav-
ings programmes and budgeting support helped rural
households smooth consumption during lean periods
and invest in income-generating activities. Social Capital
Theory, developed by J.S. Coleman (1988) and extended
by R.D. Putnam (2001), held that social networks, trust,
and reciprocity generate resources that promoted col-
lective action and individual improvement.

Regarding sustainability, M. Espinoza et al. (2024)
conducted 3-waves of household-inferenced data col-
lected before, after, and during-programme participa-
tion, determined that social innovation programming
had statistically significant drastic impacts on economic
well-being of households, access to information on food
and community perspective. This intervention helped
design the further shift of traditional farming to more
upholder, entrepreneurial, and specialised activity, in-
creasing the level of family income and investment in
being able to overcome the COVID-19 pandemic with
a mountainous expenditure. It was concluded in the
paper that social innovation was effective in reorgan-
ising livelihood of households and improve welfare,
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particularly during the external shock. G.M. Eichler &
E.J. Schwarz (2019) noted that the investigation of which
Sustainable Development Goals (SDGs) sustainable in-
novations reduced, in relation to which sustainability ar-
eas was conducted systematically and was content-ana-
lysed in a systematic review and content analysis of the
literature on social innovations. Such published article
case studies were analysed and sorted. Its findings also
indicated that the majority of the social innovation pro-
jects aimed at enhancing health and well-being with dire
consequences of well-being in developing nations. It was
also essential that among the latter actors, social entre-
preneurship, and Arab world NGOs, social institutions,
and civil societies, among others, as agents of nurturing
such innovations were part of the alternatives as well as
emphasised in the review. The authors discovered how
social innovation had been such an influential process
of household and community well-being yet the domain
was in its development. So, farmers-led social innova-
tion implementation had potential to be used as an aug-
mentation of externalised promoted technologies to en-
hance food security and relieve rural poverty.

Materials and Methods

A cross-sectional survey design was employed to collect
primary data. The study, conducted between August
2024 and January 2025, targeted smallholder farmers
enrolled in poverty reduction agricultural programmes
operated by three NGOs: KickStart (n.d.), TechnoS-
erve (n.d.), and AGRA (n.d.). These organisations main-
tained operational offices in Adamawa, Kano, and Oyo
States, with headquarters in Lagos and Abuja. A purpo-
sive sampling approach was adopted to ensure man-
ageable data collection and in-depth analysis. Ten farm-
ers were selected from each organisation (N =30 total),
chosen based on active programme participation for at
least two years and willingness to participate. This re-
duced sample size allowed for more detailed qualitative
insights, while maintaining representation across all
three NGOs. Additionally, focus group discussions were
conducted with nine NGO representatives (three per
organisation) to triangulate farmer responses. A struc-
tured questionnaire comprised five sections: Section A:
demographic information - age, gender, education level,
household size, farming experience. Section B: New ser-
vices/products (3 items): 1) new farm products, which |
produce through NGO training have increased my reve-
nue; 2) | have been constantly working towards produc-
ing new farm products based on training experience,
which increases my profits; 3) the NGO programme has
helped increase product variety, assisting in increasing
my revenue streams. Section C: New practices (3 items):
1) new farming ideas practiced during NGO training
have increased my farming productivity level; 2) new
farming methods practiced during NGO training have
increased farm outputs using minimal time; 3) mixed
farming practice has helped me generate more yield, in-
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creasing my productivity level. Section D: New process-
es (3 items): 1) the change from traditional to modern
farming processes has increased my production rate as
atrained farmer; 2) using technological farming process-
es learned during training has led to increased farm pro-
duce; 3) soil preparation has helped increase my farm-
land's productivity level. Section E: Household standard
of living (4 items): 1) my farm produce has been a major
source of my improved standard of living; 2) my wellbe-
ing as a trained farmer has improved due to large farm
outputs; 3) as a trained farmer, | now live a quality life
due to increased profits from farm produce sales; 4) |
have more economic opportunities through farming
due to increased farming transactions. All items used a
5-point Likert scale: Strongly Disagree (1), Disagree (2),
Undecided (3), Agree (4), Strongly Agree (5).

Construct validity was assessed using convergent
and discriminant validity techniques. Convergent valid-
ity was established through Average Variance Extracted
(AVE > 0.50). Discriminant validity was evaluated using
the Fornell-Larcker criterion, which required that the
square root of each construct's AVE exceeded its cor-
relations with other constructs, confirming that con-
structs were empirically distinct. Internal consistency
was demonstrated using Cronbach’s Alpha Coefficient
(a>0.70). Partial Least Squares Structural Equation Mod-
elling (PLS-SEM) using SmartPLS 4.0 software served as
the inferential statistical technique. PLS-SEM was cho-
sen for its effectiveness with small sample sizes and
non-normal data distributions. The analysis evaluated
both measurement model (outer model) and structur-
al model (inner model). The latent variable covariance
was used to access the correlation between the latent
variables of the R-squared (R?) coefficient was calculated
to determine the proportion of variance in household
standard of living explained by social innovation dimen-
sions, with values above 0.25 considered moderate ef-
fects. Household standard of living was the dependent
variable, while social innovation dimensions constituted
independent variables. The structural equation model
was specified as:

HSL =f(NSP[FA + Cl+WF]+
+NPT[CSA+OF +IPM]+ NPC[EM + DP +5COJ), (1)

where HSL - Household standard of living, NSP - New
services/products, FA - Farm advisory, Cl - Crop insur-
ance, WF - Weather forecast, NPT - New practices, CSA -
Climate-smart agriculture, OF - Organic farming, IPM -
Integrated pest management, NPC - New processes,
EM - E-marketing, DP - Digital payment, SCO - Supply
chain optimisation. The model hypothesised that social
innovation dimensions (NSP, NPT, NPC) collectively and
individually influenced household standard of living.
PLS-SEM algorithm was run with 5,000 bootstrapping
iterations to generate path coefficients, t-statistics, and
p-values for hypothesis testing at 95% confidence level
(a=0.05). Model fit was assessed through R?, 2, and path
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coefficient significance levels. Analysis statistics were ob-
tained using the SmartPLS programme. The Declaration
of Helsinki (2013) was used in the conduct of the study.

Results and Discussion

It was presented findings from the PLS-SEM analysis ex-
amining how three social innovation dimensions, name-
ly new services/products, new practices, and new pro-
cesses, influenced household standard of living among
smallholder farmers. Three hypotheses were tested: H1
(new services/products positively influence household
standard of living), H2 (new practices positively influence

New Services/
Products

NPtc1

[ NP2 1—0 511
089
NP3 | |

New Practices

: o780
:4— 0.603
“— 0.885

New Process

0150

household standard of living), and H3 (new processes
positively influence household standard of living). The
path model in Figure 1 showed the structural relation-
ships between these constructs and the dependent var-
iable. Results supported H2 and H3 but refuted H1, with
new services/products showing a significant negative ef-
fect. In order to evaluate the effect of social innovation
on household standard of living, variables such as new
services/products (NSP), new practices (NPtc), and new
process (NPro) were considered in the analysis as con-
structs for social innovation against household standard
of living (ISL).

Standard of Living

Figure 1. A path model of social innovation and improved standard of living

Source: developed by the author

Figure 1 showed the path model linking three so-
cial innovation constructs to improved standard of
living (R?=0.694). New practices (NPtc) showed the
strongest path coefficient (B = 0.669) toward the de-
pendent variable, with indicator loadings of 0.680
(NPtc1), 0.511 (NPtc2), and 0.899 (NPtc3), confirming
that this construct was well-represented by its indica-
tors. New process (NPro) showed a moderate positive
path (B =0.322) with loadings of 0.789 (NPro1), 0.603

(NPro2), and 0.885 (NPro3). New services/products
(NSP) showed a negative path (B=-0.150) with loadings
of 0.898 (NSP1), 0.826 (NSP2), and 0.676 (NSP3). The
outcome variable had loadings of 0.878 (ISL1), 0.893
(ISL2), 0.764 (ISL3), and 0.867 (ISL4), all above the 0.50
threshold. Since all outer loadings exceed or approach
0.50, the measurement model was acceptable and no
indicators needed to be dropped. Table 1 showed the
path coefficient matrix.

Table 1. Path coefficient of the study variables

Standard of living

New practices

New practices New services/products

Standard of living

New practices 0.669
New process 0.322
New services/products -0.150

Note: other columns are left empty, as they represent independent paths directed toward the dependent variable

Source: developed by the author

New practices and new processes both contributed
positively to an enhanced standard of living, but new
services and products had a negative impact. New prac-
tices recorded the highest path coefficient (3 = 0.669),
meaning that adoption of improved farming methods
contributed most to household welfare improvement.
New processes followed with a coefficient of 0.322, in-
dicating that digital and modern farming processes also

made a meaningful contribution. New services/products
recorded a negative coefficient (8 =-0.150), suggesting
that in the short term, exposure to new products and
services may create costs or adoption burdens that out-
weigh benefits for this population. The factors identified
play a major role in predicting the standard of living in
the research population. Table 2 showed the discrimi-
nant validity of the study variables.
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Table 2. Discriminant validity of the study variables

Standard of living New practices New process New services/products
Standard of living 0.852
New practices 0.801 0.714
New process 0.725 0.712 0.768
New services/products 0.498 0.692 0.576 0.805

Source: developed by the author

Discriminant validity was established for all con-
structs using the Fornell-Larcker criterion. This crite-
rion required that the square root of each construct's
AVE value exceeded its highest correlation with any
other construct, confirming that each construct cap-
tured more unique variance than shared variance with
others. For every outcome, the values displayed under

the related variables are higher than the values of every
other variable for each column; for example, standard
of living was 0.852, which was higher than 0.801, 0.725,
and 0.498. The results validated discriminant validity,
confirming that the components of the structural model
were empirically distinct from one another. Table 3 pre-
sented the R-square values for the dependent variable.

Table 3. R-square of the study variables

R-square

R-square adjusted

Improved standard of living

0.694

0.692

Source: developed by the author

The combined model of social innovation repre-
sented by new services/products, new practices, and
new processes accounts for 69.4% of the variance in
standard of living (R?=0.694). Since the detected fac-
tors had an impact on standard of living, this was a
moderate to strong effect (i.e., the variation was more
than 25%), meaning that the remaining 30.6% was

caused by additional variables not included in the mod-
el. There was no multicollinearity issue since tolerance
in this dataset was larger than 0.25 at the extreme. The
adjusted R? of 0.692 was comparable to the uncorrect-
ed R-square, as there were few variables in this model.
Table 4 showed the latent variable covariance among
all constructs.

Table 4. Latent variable covariance of the study variables

Standard of living New practices New process New services/products
Standard of living 1.000 0.801 0.725 0.498
New practices 0.801 1.000 0.732 0.692
New process 0.725 0.732 1.000 0.576
New services/products 0.498 0.692 0.576 1.000

Source: developed by the author

The standard of living construct shared the high-
est covariance with new practices (0.801), followed
by new processes (0.725) and new services/products
(0.498). New practices also showed strong covariance
with new processes (0.732) and new services/prod-
ucts (0.692), suggesting these innovation dimensions
were interrelated. New processes and new services/
products shared a covariance of 0.576. These patterns

confirmed that, while each construct was empirical-
ly distinct, it operated within a connected innovation
system. The relatively lower covariance between new
services/products and standard of living (0.498) was
consistent with the negative path coefficient found in
Table 1, pointing to limited welfare transfer from this
dimension under current conditions. Table 5 depicted
F-square of the study variables.

Table 5. F-square of the study variables

Standard of living

New practices

New process New services/products

Standard of living

New practices 0.519
New process 0.154
New services/products 0.038

Source: developed by the author

The bootstrapping procedure used 5,000 resa-
mples to generate stable estimates of path coeffi-
cients, standard errors, t-statistics, and p-values. Any

T-value above 1.96 was significant at a 95% confi-
dence interval and 5% significance level. As shown in
Table 5, the F-square values revealed that new
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practices have the largest effect size (f>=0.519), which
classified as a large effect according to J. Cohen’s (1988)
benchmarks (small=0.02, medium=0.15, large =0.35).
New processes (f2=0.154) represented a medium ef-
fect, meaning it made a meaningful but secondary con-
tribution to explaining variance in household standard
of living. New services/products (f2=0.038) fell within

the small effect range, which, combined with its neg-
ative path coefficient, suggested this dimension had
limited practical impact on welfare outcomes in the
current study context. Table 6 presented the bootstrap-
ping path coefficients confirming that all three social in-
novation dimensions significantly predicted household
standard of living.

Table 6. Bootstrapping path coefficients of the study variables

Original Sample Standard T-statistics P-values
sample (O) | mean (M) | deviation (STDEV) | (| O/STDEV|)
New practices -> Standard of living 0.669 0.690 0.068 10.183 0.000
New process -> Standard of living 0.322 0.301 0.057 5.299 0.000
New services/products -> Standard of living -0.150 -0.148 0.059 2.555 0.011

Source: developed by the author

New practices, new processes, and new services/
products were all shown to be significant predictors.
These findings suggested that the sampled farmers’
standard of living was influenced by social innovation in-
dicators, and that more attention must be paid to bolster-
ing new services and products, upholding new practices,
and developing innovative farming methods to signif-
icantly reduce poverty among the sampled respond-
ents. The study's findings showed complex relationships
between social innovation dimensions and household
standard of living improvements among Nigerian small-
holder farmers. All three constructs were statistically sig-
nificant, though with different directionalities and effect
magnitudes. African studies validate this framework,
with C. Grootaert & T. van Bastelaer (2002) demonstrat-
ing linkages between social innovation initiatives and
household welfare outcomes. N.S. Akpan (2014) found
that social capital mobilisation improved rural infra-
structure in Nigeria. E.E. Osaghae (2015) showing that
stronger social networks achieved equitable resource
distribution. O.J. Okwu (2011) demonstrating that farm-
er cooperatives leveraging social capital achieved better
market access and income improvements than indi-
vidual farmers. J.A. Tambo & T. Wiinscher (2017) found
that farmer-led innovations in Ghana significantly in-
creased household earnings, consumption, and food
security, particularly, where farmers made incremental
improvements to existing techniques. This aligned with
the strong positive effect of new practices found here
(B=0.669, f2=0.519), confirming that hands-on farming
method improvements translated directly into welfare
gains. J. Bussell (2019) showed that digitising govern-
ment service delivery reduced transaction costs and sim-
plified welfare programme access for households. This
was consistent with the positive effect of new processes
(B=0.322, f2=0.154), where modern farming processes
and digital tools contributed meaningfully to house-
hold welfare. R. Martin (2022) found that labour-saving
process innovations redistributed household time, es-
pecially for women, toward more productive activities,
and this mechanism may partly explain the positive and

significant effect of new processes, as farmers using
modern methods report increased output with reduced
time input. B. Edwards & M.W. Foley (1998) critically re-
considered the concept of social capital, demonstrating
that it cannot be reduced solely to trust and civic par-
ticipation, as suggested by Robert Putnam, but should
instead be analysed within the broader framework of
civil society. The authors emphasised that social cap-
ital possessed political and institutional dimensions,
which may both strengthen democratic processes and
reproduce social inequalities. N. Lin (2004) developed
a comprehensive theory of social capital as a resource
embedded in social structures and utilised by individu-
als to achieve their goals. Scientist demonstrated that
access to networks and one's position within the social
hierarchy directly determined the capacity to mobilise
resources and facilitate social mobility. A. Portes (2014)
drew attention to the negative aspects of social capital,
particularly its potential to constrain individual freedom
and reinforce closed social groups. Researcher showed
that social networks may contribute not only to support
and cohesion but also to exclusion, social pressure, and
the persistence of inequality.

T. Suri & W. Jack (2016) found that mobile money ser-
vices substantially improved household consumption in
Kenya. The negative effect of new services/products in
this study (B=-0.150) appeared to contradict this finding.
However, researchers studied a mature mobile money
ecosystem, while this study examined early-stage agri-
cultural advisory and insurance services among farmers,
who faced significant infrastructure and literacy con-
straints. B.S. Thapa et al. (2025) cautioned that financial
services and new products can generate debt and finan-
cial stress among low-literacy populations, which may
partly explain this negative result, as adoption costs and
learning requirements can outweigh short-term benefits
for smallholder farmers. Several additional mechanisms
may explain this finding. First, cross-sectional data cap-
ture immediate conditions, potentially missing delayed
benefit realisation from farm advisory services, crop in-
surance, and weather forecasting, which required time
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for competency development. Second, services may
suffer from poor delivery or misalignment with farmer
needs, as B.D. Christens & P.T. Inzeo (2015) emphasised
that programmes fail, when externally imposed rather
than co-created. Third, farmers lacking smartphones, in-
ternet connectivity, or digital literacy cannot fully utilise
app-based services, incurring costs without proportional
benefits. D. Acemoglu & P. Restrepo (2020) noted that
resources allocated to service subscriptions may divert
funds from more immediately productive investments in
seeds or fertilizers, creating short-term negative effects
despite potential long-term gains. The finding that new
practices demonstrated effect sizes more than triple
those of new processes and more than thirteen times
those of new services/products provided clear inter-
vention prioritisation guidance. B. Leubold et al. (2017)
explained that participatory, practice-oriented innova-
tions enabled households to become change agents
rather than passive recipients, building capabilities that
compounded over time. The model's 69.4% variance ex-
planation represented robust predictive power, though
the remaining 30.6% suggested that factors beyond the
model scope, including land size, market access, house-
hold composition, external shocks, and policy environ-
ments, also meaningfully influenced welfare outcomes.

Conclusions

This study examined how social innovation dimensions
influenced household standard of living among small-
holder farmers in Adamawa, Kano, and Oyo States. The
PLS-SEM analysis explained 69.4% of variance in house-
hold standard of living (R?=0.694). New practices exert-
ed the strongest positive influence (=0.669, t=10.183,
p < 0.001, f2=0.519), confirming H2. This finding
demonstrated that capacity-building in climate-smart
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CouiaAbHi iHHOBaLIT AK YUMHHUK NiABULLEHHSA PiBHA XXUTTA AOMOrocnofapcTs:
pe3yAbTaTH fOCAiAMEeHHA okpeMux wTrarie Hirepii

daninaT Apxoke A6AyA

JokTop dinocodii

YHiBepcuTeT IiopiHa

240003, P.M.B. 1515, m. lnopiH, Hirepis
https://orcid.org/0000-0001-6286-294X

AHoTaNif. Y KpaiHaX, WO PO3BMBaOTLCS, iHILiaTVUBWN Ha PiBHI MicLeBUX rpomaj, cNpsaMoBaHi Ha TpaHchopmaLiito
HasABHWX CUCTEM, AeMOHCTPYBaNV 3pOCTal0UNIM NOTeHLian WoA0 3MeHLeHHs 6i4HOCTI Ta NiABULLEHHS JO6pobyTy. Y
LbOMY AOCNIJKEHHI NPOaHanizoBaHo, K Pi3Hi BUMIpW coLianbHNX iIHHOBALLiM BNAMBAaAN Ha EKOHOMIYHUIA 406PO6YT
Manux pepmMmepcekmx rocnogapctsy Hirepii. 3okpema, 6yn10 oLiHeHO BNANB HOBUX NOCYT/NPOAYKTIB (KOHCyAbTaLiiHa
nigTpymka ¢depmepis, CTpaxyBaHHA BPOXato, MOrOAHI MPOrHO3M), HOBUX MNPAKTUK (KAIMAaTUYHO pPO3yMHe
3em1epobCTBO, OPraHivyHe BUPOOHULITBO, IHTErpoBaHe ynpasaiHHA LWKiJHVKaMM) Ta HOBUX NMPOLLeCiB (e1eKTPOHHWIA
MapKeTWUHT, LMPPOBI nnatexi, ONTUMI3aLis NaHLoriB NOCTadaHHsA) Ha piBeHb XUTTA JOMOrocnoAapcTB y LiTaTtax
ApamaBa, KaHo Ta Oino. 3acTocoBaHO nepexpecHnii (Kpoc-ceKuiiHMA) An3aiiH ONUTYBAHHS; AaHi JOCNIAKeHHS 6yno
3ibpaHo cepeg depmepiB, Aki Oynn uneHaMu TPbOX arpapHUX HeypsiLoBKUX opraHisauin: KickStart, TechnoServe Ta
AGRA. MogentoBaHHS CTPYKTYPHUMU PIBHAHHAMM 3a METOZAOM YacTKOBUX HaiMeHLUMX KBajpaTiB rnokasano, Lo
HOBI MPaKTVKM Mann HAMCUABHILLWI MO3UTUBHWUIA BMNB Ha PiBEHb XUTTA JoMorocnogapcTs (B=0,669; t=10,183;
p < 0,000), gani - HoBi mpouecn (B =0,322; t=5,299; p < 0,000). HoBi Mocnyrn/NpoAyKT MPOAEMOHCTPYBan
HeraTMBHWI, ane CTaTUCTUYHO 3Hauywwmii edekT (B =-0,150; t=2,555; p=0,011), Wo cBigunno nNpo npobremmn
BMPOBaKeHHSA abo bap'epy NpUnHATTS. CykynHa MoZenb NoscHWNa 69,4 % BapiaLlii piBHS XUTTA OMOrocnoAapcTs
(R?=0,694). EKOHOMIYHI MOKa3HWKM 3acBigumnu, Wwo 56,1 % depmepis MOBIZOMUAN MPO 3POCTaHHSA AOXOAIB Bij,
BUKOPUCTAaHHA HOBUX NPOAYKTIB, TOAi Ak 48,3 % Big3HaunAM NiABULLEHHSA NPOAYKTUBHOCTI 3aBASKN iIHHOBALIHM
npaktukam. OTpuUMaHi pesynbTaTtv NiATBEPAUIN, L0 couianbHi iHHOBALT CYyTTEBO BM/IMBAOTL Ha €KOHOMIYHUIA
[06pobyT Aomorocnogapcts Manux ¢epmepis y Hirepii. MNpakTnyHe 3HaYeHHSA AOCNIAKEHHS MONSATaEe y HajaHHI
[0Ka30BOi 6a3n ANs HeypsAoBMX OpraHisauin Ta noniTuKis LWOAO NPIOPUTETHOCTI PO3BUTKY noTeHLUiany y cdepi
CTannx arpapHUX NpakTuK i LMPPOBMX MpPOLeciB, a TakoX HeOobXiAHOCTI MoAOoNaHHA 6ap'epiB y BNPOBAaAXEHHI
NocNyr/NPoayKTiB AN MaKCcUMi3aLlii epekTiB 3HVKEeHHSA 6i4HOCTI

KArouoBi caoBa: arpapHi iHHoBaLii; 3acobu icHyBaHHSA $epmepis; HOBI NOCAYTU/NMPOAYKTU; HOBI NPAKTUKK; HOBI
npolecu; NoAosIaHHsA 6igHOCTI
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