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SCENARIQOS FOR ITS PROVISION

ABSTRACT

This article describes the development and testing of a methodological approach to the
integrated assessment of the financial and social security of construction companies in
2022-2025. It is proposed to consider financial and social security as the ability of an
enterprise to maintain solvency, profitability, asset turnover, income security, wage ad-
equacy, personnel reproduction, and labor productivity without critical loss of stability.
The methodological support combines a system of eight indicators, threshold normali-
zation, the Saaty hierarchy process analysis method, group and integral indices, sce-
nario modeling, and a Monte Carlo simulation to verify the robustness of the results.
The weights are formed using a reproducible, consistent matrix of pairwise comparisons,
for which the consistency coefficient is 0.0138. Empirical testing was conducted for PJSC
HC Kyivmiskbud, Altis-Construction LLC, BC Intergal-Bud LLC, and KEBC LLC using open
financial reporting data and administrative employment indicators. The results revealed
significant heterogeneity in safety trajectories. KEBK LLC approached a high level, while
other companies maintained a low level or fell into it due to unprofitability, declining
revenue, or a weak social component. Scenario assessment demonstrated the ad-
vantage of a balanced recovery for most companies, while for KEBK LLC, the financial
scenario is the priority. The practical significance of this approach lies in the formation
of an analytical basis for selecting differentiated safety measures.

Keywords: financial and social security, construction company, integrated assessment,
Saaty method, normalization, scenario modeling, employment, wages, financial stability
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INTRODUCTION

The construction industry plays a vital role in the national economy, as it creates and
restores production, housing, transport, social, and energy infrastructure, generates
demand for products from related economic activities, and supports significant employ-
ment. The performance of construction companies directly impacts the pace of invest-
ment activity, territorial restoration, the implementation of state and local infrastructure
programs, and the ability to provide housing and essential social facilities. At the same
time, construction is characterized by high capital intensity, a long operating cycle, and
significant dependence on the cost of materials, availability of credit, customer solvency,
stable logistics, and the availability of qualified personnel. Therefore, any negative
changes in the external environment quickly translate into financial, personnel, produc-
tion, and social threats for construction companies. The period 2022-2025 is particularly
challenging for construction companies in our country. Full-scale war has resulted in the
destruction of production facilities, residential buildings, and infrastructure, disrupted
supply chains, increased costs of construction materials, shortages of certain raw ma-
terials, reduced private investment demand, and increased risks for long-term projects.
Inflation, currency fluctuations, rising energy prices, limited access to borrowed capital,
rising insurance costs, and the need to strengthen worker protections have added pres-
sure. At the same time, the need to rebuild devastated areas, develop temporary and
permanent housing, modernize critical infrastructure, and expand international support
creates new opportunities for construction companies, the exploitation of which de-
pends on their financial stability, human capital, and ability to quickly adapt to change.
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Under these circumstances, the financial security of a construction company cannot be considered in isolation from the
social component of its functioning. A decline in liquidity, solvency, or profitability limits a company's ability to pay wages
on time, ensure adequate worker protection, maintain employment, invest in the professional development of its personnel,
and create acceptable working conditions. At the same time, staff losses, high employee turnover, reduced productivity,
insufficient motivation, and deteriorating employment conditions have a direct impact on financial results, the duration of
the construction cycle, and the ability to fulfill contractual obligations. Consequently, financial and social security form an
interconnected system, in which negative changes in one component increase threats to the other.

The scale of future recovery increases the role of the construction sector, but does not eliminate the risks for individual
enterprises. According to estimates from the World Bank, the Government of Ukraine, the European Commission, and the
United Nations (2026), the need for recovery and reconstruction by the end of 2022-2025 is approaching USD 588 billion.
At the same time, significant demand for construction work does not automatically translate into an improvement in the
situation of each enterprise, as access to contracts, working capital, war risk insurance, technical resources, and workers
remains uneven. IOM data (2024) also confirm that employment and population mobility constitute a separate risk area
for the domestic labor market.

The financial and social security of a construction enterprise represents a state of security in which financial potential,
income, and capital flows are consistent with the ability to maintain employment, adequate wages, and staff productivity.
Therefore, the assessment should reflect not a single sum of coefficients, but a balanced combination of two interconnected
components. This integrated approach allows for comparison of enterprises of different sizes, identification of sources of
deterioration, and linking diagnostics to possible safety assurance scenarios.

LITERATURE REVIEW

The issue of economic security of enterprises occupies an important place in the research of Ukrainian scientists. Zinenko
and Kobelyeva (2022) define the economic security of an enterprise as a complex state of security of its functioning and
distinguish financial, personnel, technical and technological, informational, political and legal, and environmental compo-
nents. An important provision of their research is the need to take into account industry specifics when forming a system
of indicators. For construction enterprises, such specifics are associated with a long production cycle, significant capital
requirements, dependence on a contractual portfolio and the involvement of qualified personnel. Kovtun (2023) considers
the economic security of construction enterprises as one of the prerequisites for the stability of modern business and
emphasizes the need for constant monitoring of financial threats, insolvency risks, and changes in the external environ-
ment. The advantage of this approach is the focus on timely detection of negative trends. At the same time, the proposed
provisions are mainly conceptual in nature and do not provide for a simultaneous quantitative assessment of the financial
and social parameters of the enterprise's activities.

The sectoral vision of economic security is developed by Kapral and Sekretar (2025), who distinguish the financial, tech-
nical-technological, market, legal, and informational components of the security of construction enterprises. Scientists
justify the feasibility of diversifying activities, improving planning, and implementing management technologies. At the
same time, staff stability, wages, employment retention, and staff productivity are not combined in their approach with
financial indicators in a single integral index.

The social component of corporate security is considered by Mishin, Chechetova-Terashvili, Mishina and Logvinenko (2025).
The authors systematize internal and external social threats characteristic of the period of martial law, and justify the need
to integrate social security into the general system of enterprise management. This position confirms that personnel losses,
insufficient remuneration, deterioration of employment conditions, and reduced productivity should be assessed in relation
to the financial capabilities of the enterprise.

Methodological aspects of quantitative assessment of economic security are presented in the works of Shylo (2022) and
Onisenko et al. (2025). Shylo (2022) systematizes indicators for assessing the level of economic security and justifies the
use of an integral approach. Onisenko et al. (2025) combine the normalization of primary data with the calculation of
partial and integral indices of financial and social security of the enterprise. These studies form a methodological basis for
quantitative analysis, but do not cover comparisons of construction enterprises over a long period, scenario adjustment of
indicators, and verification of the stability of results to changes in weight coefficients.

A separate direction of assessment of financial insolvency of construction enterprises has been formed in foreign studies.
Horta and Camanho (2013) confirmed the need to adapt bankruptcy prediction models to the industry characteristics of
construction. Ng, Wong, and Zhang (2011) investigated the possibilities of using Z-score models to distinguish solvent and
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insolvent construction enterprises. Wang et al. (2024) systematized modern directions of financial insolvency prediction in
the construction industry. A common feature of these works is the predominant focus on financial ratios, while the human
resources and social prerequisites for the stability of enterprises are taken into account to a limited extent.

Another area of foreign research is related to the social sustainability of construction. Zuo, Jin, and Flynn (2012) substan-
tiated the importance of social factors for the long-term effectiveness of construction activities. Valdes-Vasquez and Klotz
(2013) proposed including social criteria in the planning and design processes. Sierra, Pellicer, and Yepes (2017) and
Hendiani and Bagherpour (2019) have developed multi-criteria and integrated approaches to assessing the social sustain-
ability of infrastructure and construction projects. Gurmu et al.'s (2022) systematization confirmed the importance of
employment, safe working conditions, professional competencies, worker well-being, and stakeholder participation.

Attempts to combine financial and non-financial indicators are presented in the study by Morosan-Danila et al. (2025). The
advantage of this approach is a comprehensive assessment of the sustainability of construction enterprises. However, its
application is focused primarily on financial, social, and environmental indicators of sustainable development and does not
provide for the definition of differentiated scenarios for ensuring the financial and social security of individual enterprises.

The scientific contribution of the study does not consist in the separate use of integral assessment, normalization,
weighting, scenario analysis, or simulation, since these methods are well established in economic-security research. The
methodological novelty lies in their configuration into a reproducible financial-social security assessment procedure de-
signed for construction enterprises and based on publicly available data. In contrast to bankruptcy-oriented models focused
predominantly on financial distress and sustainability models combining broader ESG dimensions, the proposed procedure
identifies the imbalance between financial and social components, determines the indicators responsible for this imbalance,
and directly links the diagnostic profile of an enterprise with differentiated recovery scenarios. Thus, the novelty concerns
the architecture and managerial interpretation of the assessment rather than the individual mathematical methods applied.

Compared with bankruptcy prediction models, the proposed approach has the advantage of incorporating employment,
remuneration and labour productivity together with financial characteristics, although it is not intended to predict insol-
vency probability. Compared with broad sustainability and ESG indices, the model uses a narrower set of indicators avail-
able from open enterprise-level data and therefore provides greater reproducibility. Its main advantage over a conventional
integral index is that the calculation is continued through component diagnostics, sensitivity assessment, and differentiated
scenarios rather than ending with a single ranking value.

AIMS AND OBIJECTIVES

The purpose of this article is to substantiate and test a methodological approach to the integrated assessment of the
financial and social security of construction companies and identify possible scenarios for ensuring this. This objective
requires developing a system of indicators, constructing a threshold normalization procedure, establishing weights using
the Saaty method, calculating group and integral indices for 2022—-2025, modeling scenarios based on 2025, and testing
the robustness of the findings under varying weights.

METHODS

The study was conducted using systemic, comparative, coefficient, index, expert-analytical, scenario, and simulation meth-
ods. The systemic method was used to present financial and social security as interrelated components of the functioning
of a construction enterprise. Comparative and dynamic analysis was used to identify differences between enterprises and
changes in their indicators during 2022-2025. The coefficient method was used to calculate financial autonomy, net prof-
itability, asset turnover, income preservation, wage adequacy, wage dynamics, employment preservation, and labor
productivity. To bring indicators with different units of assessment to a comparable form, threshold normalization with
fixed lower and upper limits was used. This method was chosen instead of normalization by the actual minimum and
maximum values of the sample, since it reduces the influence of extreme results of an individual enterprise on the assess-
ments of other sample participants. The weighting factors were determined by the Saati hierarchy analysis method. For
their formation, expert-analytical reproduction of the agreed matrix of pairwise comparisons, built according to the struc-
ture of the two-round Delphi procedure, was used. The proposed procedure is not presented as an actual confidential
survey of employees of the studied enterprises. The consistency of the matrix was checked by the consistency index and
consistency coefficient. The index method was used to calculate the group indices of financial and social security and the
general integral index. The scenario method was used to assess possible changes in the level of security under the inertial
scenario, the financial stabilization scenario, the social stabilization scenario, and the balanced recovery scenario. Monte
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Carlo simulation modeling was used to check the sensitivity of the results to a random change in the weighting factors
within £10%. The empirical basis of the study is the data of four real construction enterprises that differ in the scale of
activity, financial results, and employment dynamics. The sample includes PrJSC HC Kyivmiskbud, Altis-Construction LLC,
BC Intergal-Bud LLC, and KEBK LLC, the main type of economic activity of which is the construction of residential and non-
residential buildings under code 41.20. The information base was formed using open data from Opendatabot on annual
income, net financial result, assets, liabilities, average salary before tax, and average number of employees for 2022—
2025.

The sample is purposive rather than statistically representative of the entire construction sector. The four enterprises were
selected as multiple cases representing substantially different combinations of scale, financial results, capital structure,
employment dynamics, and labour productivity within the same principal economic activity, NACE 41.20. Therefore, the
empirical results are interpreted as a methodological validation and comparative case analysis and are not extrapolated to
all construction enterprises in the country. Sector-wide generalization requires a substantially larger sample and is identified
as a direction for further research.

The sample covers four real-life companies, differing in scale, specialization, and financial performance trajectory. The
sample includes PJSC HC Kyivmiskbud (primary activity 41.20), Altis-Construction LLC (primary activity 41.20), BK Intergal-
Bud LLC (primary activity 41.20), and KEBC LLC (primary activity 41.20). The information base is compiled using open
data from Opendatabot, including annual revenue, net financial result, assets, liabilities, average wage before tax, and
number of employees (Table 1).

Table 1. System of indicators for the financial and social security of a construction enterprise.

Code | Component Indicator Economic interpretation
F1 Equity ratio Share of equity in total assets
F2 Financial Net profit margin Net financial result relative to revenue
F3 Asset turnover Revenue per UAH 1 of assets
F4 Revenue retention Revenue relative to 2022
S1 Wage adequacy Average salary relative to the statutory benchmark
S2 Wage dynamics Change in average salary relative to the previous year
S3 Social Employment retention Change in the number of err;zl:ryees relative to the previous
S4 Labour productivity Revenue, UAH million per employee

Financial indicators were calculated using Equations (1) — (4). Equity was calculated as the difference between assets and
liabilities. A negative F1 value indicates that liabilities exceed assets, whereas a negative F2 value indicates loss-making
operations (1-4):

Fiie = (Air — Lit) / A 1)
Fair = Pic/ Ri 2)
Fsit = Ri¢ / Ait (3)
Fai, = R / Ri,2022 )

In Equations (1) — (4), A denotes assets; L, liabilities; P, net financial result; R, revenue, i, the enterprise; and t, the year.

Social indicators were calculated using Equations (5)— (8). For S1, the annual average statutory minimum-wage benchmark
was applied, amounting to UAH 6,550 in 2022, UAH 6,700 in 2023, UAH 7,775 in 2024, and UAH 8,000 in 2025 (5-8):

Stip = Wie / MW, (5)
Stip = Wie / MW, (6)
Ssi¢ = Ei / Eij-1 ()
Sair = Ryt / Eit (®)

In formulas (5) — (8), W denotes the average wage, MW denotes the regulatory base, and E denotes the average number
of employees.
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For 2022, indicators S2 and S3 are assigned a neutral base value of 1, as the previous year is not included in the assessment
interval. S4 is represented in millions of UAH of revenue per employee.

Using minimax normalization based on the actual minimums and maximums of the sample could create a distortion, since
in 2025, the damage to Kyivmiskbud Holding Company PJSC significantly exceeds typical values. Therefore, threshold
normalization with fixed lower and upper boundaries was used. This approach ensures comparability over time and does
not alter the assessment of one enterprise due to the occurrence of an extreme value at another enterprise (9):

zij = min{1; max[0; (xi;x — a;) / (bj — a;)1} 9)

In Equation (9), z is the normalized value; x, the actual value; and a with b, the lower and upper threshold bounds,
respectively.

The normalization parameters are presented in Table 2.

Table 2. Threshold parameters for indicator normalization. (Source: compiled by the authors as normative and analytical bounds for comparative
application)

Code Low;:it(har)e sh- | Upper :I;;eshold Interpretation
F1 -0.10 0.50 From negative equity to adequate financial autonomy
F2 -0.20 0.10 From substantial losses to sustainable profitability
F3 0.00 2.00 From no turnover to UAH 2 of revenue per UAH 1 of assets
F4 0.50 1.50 From a 50% loss of base-year revenue to a 50% increase
S1 1.00 4.00 From the statutory benchmark to a fourfold excess
S2 0.80 1.30 From a 20% wage decline to a 30% increase
S3 0.70 1.20 From a 30% employment decline to a 20% increase
S4 0.50 10.00 From UAH 0.5 million to UAH 10.0 million of revenue per employee

To eliminate the subjectivity associated with expert-defined weights, the weighting coefficients were determined using the
CRITIC method. The method determines the information contribution of each indicator from its variability and its correlation
with the remaining indicators. The calculation was performed using the pooled normalized enterprise-year observations
for 2022-2025. Indicators characterized by greater variability and lower correlation with other criteria receive greater
weights, whereas indicators containing largely duplicated information receive lower weights. Consequently, the weighting
procedure is based on the empirical structure of the dataset and does not require assumptions concerning an unobserved
expert consensus.

Table 3. Pairwise comparison matrix of indicators using Saaty’s method. (Source: author-developed reproducible pairwise comparison matrix)

Criterion F1 F2 F3 F4 S1 S2 S3 S4

F1 1 1 1 2 2 2 1 2

F2 1 1 1 1 1 2 1 2

F3 1 1 1 1 1 2 1 1

F4 1/2 1 1 1 1 2 1 1

St 1/2 1 1 1 1 2 1 1

S2 1/2 1/2 1/2 1/2 1/2 1 1/2 1

S3 1 1 1 1 1 2 1 1

S4 1/2 1/2 1 1 1 1 1 1
A w=Amax " w; Zjwj=1 (10)
CIl=(Mmax -n)/(n-1) (11)
CR=CI/RI (12)

For the constructed matrix, Amax equals 8.1364, the consistency index CI is 0.0195, and the consistency ratio CR is 0.0138.
Since CR is substantially below 0.10, the matrix is consistent. The resulting weights are presented in Table 4.
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Table 4. Weighting coefficients of financial and social security indicators. Note: The aggregate weight of the financial component is 0.5716, and

that of the social component is 0.4284.

Code Indicator Weight Share, %

F1 Equity ratio 0.1742 17.42

F2 Net profit margin 0.1445 14.45

F3 Asset turnover 0.1318 13.18

F4 Revenue retention 0.1211 12.11

S1 Wage adequacy 0.1211 12.11

S2 Wage dynamics 0.0722 7.22

S3 Employment retention 0.1318 13.18

S4 Labour productivity 0.1033 10.33

Total 1 100

The integral index and component indices were calculated using Equations (13) and (14).
Iiy = Zj=18 wj zij; (13)
Guit = [Zi€k W Zije] / [Z€k Wi] (14)

The integral index was interpreted using a four-level scale. The interval 0—-0.25 corresponds to a critical level; 0.251-0.500,
a low level; 0.501-0.750, an acceptable level; and 0.751-1.000, a high level. The same scale was applied to all enterprises
and years.

RESULTS

The initial data reveal significant heterogeneity among the companies. Kyivmiskbud Holding Company (KHC) maintained
a significant positive equity position, but experienced a sharp decline in revenue and deepening losses in 2024-2025. Altis-
Construction LLC exhibited negative equity throughout the entire period, while simultaneously experiencing a short-term
profit in 2024. Intergal-Bud, Inc. (BC), transitioned from a minor profit in 2022 to a loss, but significantly increased average
wages and maintained a small positive equity position, profitability, and high wage growth, although turnover and head-
count fluctuated unevenly (Table 5).

Table 5. Financial indicators of the enterprises under study in 2022-2025, UAH miillion. (Source: calculated from publicly available Opendata-

bot data)

Enterprise Year Revenue Net financial result Assets Liabilities
2022 1,806.4 -54.9 16,558.0 3,230.2
2023 2,035.4 -111.6 14,734.9 2,501.6
Kyivmiskbud
2024 904.8 -147.3 11,474.3 1,769.4
2025 384.4 -1,002.3 13,027.8 1,633.7
2022 210.8 -23.7 1,024.2 1,049.3
2023 143.0 -20.4 1,002.9 1,076.8
Altis-Construction
2024 274.0 27.3 791.4 838.0
2025 207.1 -2.3 837.9 888.0
2022 1,250.3 7.9 1,748.9 1,739.4
2023 959.2 -23.0 1,694.0 1,702.4
Intergal-Bud
2024 839.1 -61.3 1,584.0 1,649.7
2025 1,114.1 -40.8 1,813.8 1,900.4
2022 655.8 0.5 3,556.2 3,542.3
2023 2,459.2 1.9 2,679.5 2,667.7
KEBK
2024 2,302.3 16.9 1,371.2 1,342.6
2025 1,820.9 4.4 815.8 801.5

The social indicators demonstrate that wage growth did not always correspond to employment retention and productivity
improvement. Kyivmiskbud increased its average salary from UAH 12,620 to UAH 23,162, while the number of employees
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declined from 321 to 152 and productivity fell sharply after reaching its highest value in 2023. Altis-Construction experi-
enced a continuous reduction in employment and maintained a salary-to-benchmark ratio below 1 throughout the assessed
period, which signals a weak social component. Intergal-Bud substantially expanded employment in 2025 and increased
average remuneration, although revenue per employee decreased from UAH 11.685 min. in 2022 to UAH 2.917 min. in
2025. KEBK demonstrated the strongest wage indicators and employment recovery, but the increase in personnel during
2025 was accompanied by lower labour productivity (Table 6).

Table 6. Social and performance indicators of the enterprises under study in 2022-2025.

. Average salary, Productivity, UAH Salary-to-bench-
Enterprise Year UAH Employees million/employee mark ratio
2022 12,620 321 5.627 1.927
2023 12,989 185 11.002 1.939
Kyivmiskbud
2024 18,613 155 5.838 2.394
2025 23,162 152 2.529 2.895
2022 2,005 277 0.761 0.306
2023 1,358 232 0.616 0.203
Altis-Construction
2024 2,247 196 1.398 0.289
2025 5,723 166 1.248 0.715
2022 6,346 107 11.685 0.969
2023 14,557 113 8.489 2.173
Intergal-Bud
2024 21,610 145 5.787 2.779
2025 25,378 382 2.917 3.172
2022 11,158 462 1.419 1.704
2023 17,933 393 6.258 2.677
KEBK
2024 28,607 320 7.195 3.679
2025 40,004 439 4.148 5.000

The calculated primary indicators clarify the sources of risk. At Kyivmiskbud Holding Company, the equity ratio increased
from 0.805 to 0.875, but the net profit margin deteriorated from -0.030 to -2.607. This situation indicates that significant
equity capital does not compensate for the loss of operating activity. At Intergal-Bud, LLC, the equity ratio became nega-
tive, but the wage adequacy in 2025 exceeded the regulatory base by more than three times. KEBC LLC combined a low
equity ratio with a positive financial result, high wages, and employment recovery. For Altis-Construction LLC, the combi-
nation of negative equity, low wages based on the administrative indicator, and unstable income remains a critical con-
straint.

The normalized values clarify the internal structure of enterprise-level security in 2025. Kyivmiskbud achieved the maximum
value for financial autonomy, while its profitability and revenue-retention indicators fell to zero and asset turnover remained
close to the lower threshold. Therefore, its strong capital position was unable to offset the deterioration in operating
activity. Altis-Construction demonstrated relatively favourable wage dynamics and profitability normalization, although
wage adequacy remained at the minimum level and employment retention was weak. Intergal-Bud achieved the maximum
normalized value for employment retention and relatively strong wage adequacy, while its financial autonomy remained
low. KEBK obtained maximum values for asset turnover, revenue retention, wage adequacy, wage dynamics, and employ-
ment retention. Its remaining weaknesses were associated with financial autonomy and labour productivity (Table 7).

Table 7. Normalized financial and social security indicators in 2025. (Source: authors’ calculations using Equation (9))

Enterprise zF1 zF2 zF3 zF4 zS1 2S2 zS3 zS4
Kyivmiskbud 1 0 0.015 0 0.632 0.889 0.561 0.214
Altis-Construction 0.067 0.630 0.124 0.483 0.000 1 0.294 0.079
Intergal-Bud 0.087 0.544 0.307 0.391 0.724 0.749 1.000 0.254
KEBK 0.196 0.675 1 1 1 1 1 0.384
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The component indices reveal a persistent imbalance between financial and social security at three of the four enterprises.
In 2025, Kyivmiskbud recorded a financial index of 0.308 compared with a social index of 0.553, which confirms that
personnel-related improvements could not compensate for the sharp decline in revenue and profitability. Intergal-Bud
displayed an even wider gap, with a social index of 0.700 and a financial index of 0.318. This relationship indicates
substantial social potential that has not yet been transformed into adequate financial results. Altis-Construction maintained
low values for both components, which limits the effectiveness of isolated corrective actions. KEBK demonstrated the
strongest combination, with financial and social indices of 0.673 and 0.851, respectively, allowing its integral value to
approach the high-security threshold (Table 8).

Table 8. Component and integral financial and social security indices in 2022—-2025. (Source: authors’ calculations using Equations (13)—(14))

Enterprise Year Financial index Social index Level
2022 0.566 0.469 acceptable
2023 0.576 0.407 acceptable
Kyivmiskbud
2024 0.345 0.520 low
2025 0.308 0.553 low
2022 0.242 0.259 critical
2023 0.116 0.088 critical
Altis-Construction
2024 0.483 0.281 low
2025 0.311 0.278 low
2022 0.416 0.493 low
2023 0.319 0.701 low
Intergal-Bud
2024 0.234 0.778 low
2025 0.318 0.700 low
2022 0.349 0.342 low
2023 0.540 0.565 acceptable
KEBK
2024 0.641 0.661 acceptable
2025 0.673 0.851 acceptable

The trajectories presented in Figure 1 confirm the absence of a uniform trend among the studied construction enterprises.
KEBK demonstrated continuous growth of the integral index during the entire period, increasing from 0.346 to 0.749.
Kyivmiskbud followed the opposite trajectory, with a relatively stable position during 2022-2023 and a subsequent decline
caused by falling revenue and deepening losses. Intergal-Bud remained within a narrow interval of 0.449-0.482, which
reflects relative stability at a low security level rather than sustainable improvement. Altis-Construction demonstrated the
most volatile trajectory, falling to a critical value of 0.104 in 2023, recovering in 2024, and declining again in 2025. The
figure therefore confirms the need for differentiated scenarios adapted to the dominant weaknesses of each enterprise.

0,8
0,7

0,6

0,5 ——

0,4
0,3
0,2
0,1

0
2022 2023 2024 2025

—&— Kyivmiskbud Altis-Construction Intergal-Bud =~ —— KEBK

Figure 1. Dynamics of the integrated financial and social security index in 2022-2025.
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KEBK LLC demonstrated the best trajectory. The integrated index increased from 0.346 in 2022 to 0.749 in 2025, ap-
proaching the high limit. This increase was driven by a simultaneous improvement in the financial and social components,
although financial autonomy remains low. Intergal-Bud LLC remained at a low level during the period, but its social index
exceeded its financial index. Consequently, personnel resources were not fully converted into financial results. Kyivmiskbud
Holding Company (PJSC) dropped from an acceptable level of 0.525 in 2022 to a low level of 0.413 in 2025. The main
reason is not the capital structure, but a sharp decline in income and extremely deep losses. Altis-Construction LLC reached
a critical level in 2022-2023, after which it recovered to a low level. However, a value of 0.297 in 2025 indicates a significant
remaining vulnerability.

Four scenarios have been developed to transition from diagnostics to management decisions. The business-as-usual sce-
nario leaves 2025 indicators unchanged. The financial stabilization scenario assumes the largest increases in normalized
autonomy and profitability. Social stabilization focuses on wages and employment. A balanced recovery assumes a mod-
erate simultaneous improvement in all indicators.

Iis = Zj=18 wj * min[1; zij, 2025 + Aj5] (15)

In formula (15), I;° represents the calculated value of the integral index for the iiith enterprise under the sss scenario; w;
Is the weight coefficient of the jjjth indicator; zj;, 2025 reflects the normalized value of the j th indicator of the i th enterprise
In the base year 2025.

The scenario increments were structured to reflect different priorities of enterprise recovery. Financial stabilization provides
the largest increases in financial autonomy and profitability, with additional adjustments to turnover, revenue retention,
and selected social indicators. Social stabilization concentrates resources on wage adequacy, wage dynamics, employment
retention, and labour productivity. Balanced recovery distributes moderate increments across all eight indicators and there-
fore supports coordinated improvement of the financial and social components. The inertial scenario serves as the baseline
and preserves the normalized values observed in 2025. Such a scenario structure allows the assessment to determine
whether each enterprise requires concentrated financial intervention, targeted social measures, or a simultaneous im-
provement of both security components (Table 9).

Table 9. Increments in normalized indicators under the scenarios. Note. The increments represent normative changes in the normalized indica-
tors rather than forecasts of specific accounting values.

Scenario AF1 AF2 AF3 AF4 AS1 AS2 AS3 AS4
Inertial 0 0 0 0 0 0 0 0
Financial stabilization 0.20 0.20 0.12 0.12 0.03 0.03 0.02 0.05
Social stabilization 0.04 0.05 0.04 0.05 0.18 0.15 0.18 0.1
Balanced recovery 0.14 0.16 0.10 0.12 0.12 0.12 0.12 0.1

The scenario results demonstrate that balanced recovery generates the greatest improvement for Kyivmiskbud, Altis-
Construction, and Intergal-Bud. Kyivmiskbud increases its integral index from 0.413 to 0.512 and crosses the boundary
between the low and acceptable levels. Altis-Construction obtains the largest relative increase of 39.1%, although the
resulting value of 0.412 remains within the low interval and confirms the need for deeper restructuring. Intergal-Bud
reaches 0.590 under balanced recovery, slightly exceeding the result of financial stabilization. KEBK differs from the re-
maining enterprises because financial stabilization increases its index to 0.818, which represents the highest scenario value
in the sample. Its already strong social component limits the additional effect of social improvements because several
normalized indicators are close to their upper boundaries (Table 10).

Table 10. Scenario assessment results based on 2025 Data. Note: The cells report the integral index and the increase relative to the inertial sce-
nario.

Enterprise Inertial Financial stabilization Social stabilization Balanced recovery
Kyivmiskbud 0.413 0.486 / +17.6% 0.495 / +20.0% 0.512 / +24.1%
Altis-Construction 0.297 0.402 / +35.6% 0.378 / +27.4% 0.412 / +39.1%
Intergal-Bud 0.481 0.587 / +21.8% 0.550 / +14.2% 0.590 / +22.6%
KEBK 0.749 0.818 / +9.2% 0.774 | +3.3% 0.807 / +7.7%
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Balanced recovery produces the highest columns for Kyivmiskbud, Altis-Construction, and Intergal-Bud, while financial
stabilization provides the strongest result for KEBK. The ranking of enterprises remains unchanged across all scenarios,
with KEBK retaining first position and Altis-Construction remaining fourth. However, the distance between individual en-
terprises changes substantially. The balanced scenario reduces the gap between Kyivmiskbud and Intergal-Bud, while
KEBK strengthens its leading position under financial stabilization. Consequently, scenario selection should be based on
the composition of the existing weaknesses rather than the mechanical application of the same measures to every con-
struction enterprise.

The balanced recovery has the greatest impact for three companies. For Kyivmiskbud Holding Company, the index in-
creases to 0.512, bringing it to an acceptable level. For Intergal-Stroy, LLC, the index rises to 0.590, and for Altis-Con-
struction, LLC, it rises to 0.412. The latter value remains low, so moderate improvements do not replace a more in-depth
restructuring of capital, the contract portfolio, and costs. For KEBK, LLC, financial stabilization is better than the balanced
scenario, increasing the index to 0.818. This is explained by the already high normalized social indicators, for which
additional increases are partially limited by the upper limit of 1.

The robustness of the findings was verified using a Monte Carlo simulation. The robustness analysis was performed using
10,000 Monte Carlo iterations. In each iteration, the weighting coefficients were randomly perturbed within £10% and
subsequently re-normalized. In addition, a one-at-a-time sensitivity analysis was conducted by changing each normalized
indicator while holding the remaining indicators constant. This procedure identifies which financial or social indicators exert
the strongest influence on the integral index and whether changes in individual criteria alter the ranking or security-level
classification. Classical population-level significance tests are not applied because the empirical stage represents a purpos-
ive four-enterprise case sample rather than a probabilistic sector-wide sample.

wil@ = wi(1 + &q) / Zw((1 + €q), &q ~ U(-0.10; 0.10) (16)

In formula (16), w;'q’ represents the normalized weight coefficient of the j-th indicator in the g-th iteration; wjw._jwj is
the initial weight coefficient obtained by the method of hierarchy analysis; € q denotes the random deviation of the weight
of the j-th indicator in the g-th iteration, formed according to the uniform distribution U(—0.10,0.10).

The denominator of the formula provides re-normalization of the changed weights to a sum of 1. The q index takes values
from 1 to N, where N represents the total number of Monte Carlo iterations.

Table 11. Monte Carlo robustness test of the 2025 results.

Enterprise Mean index Standard deviation P5—-P95 interval Same level, % Stable rank
Kyivmiskbud 0.413 0.009 0.399-0.427 100 3
Altis-Construction 0.297 0.006 0.287-0.306 100 4
Intergal-Bud 0.481 0.006 0.471-0.492 100 2
KEBK 0.749 0.007 0.738-0.761 54.2 1

The simulation results confirmed the stability of the comparative ranking of enterprises under the condition of a random
change in weight coefficients within £10%. KEBK LLC retained 1st place, BC Intergal-Bud LLC — 2nd place, PrJSC HC
Kyivmiskbud — 3rd place, and Altis-Construction LLC — 4th place in all iterations. For PrJSC HC Kyivmiskbud, Altis-Construc-
tion LLC, and BC Intergal-Bud LLC, the initial level of financial and social security was maintained in 100% of iterations.
For KEBK LLC, the share of maintaining the initial acceptable level was 54.2%, since the base value of 0.749 is located
directly near the lower limit of the high level, which is 0.751. In other iterations, KEBK LLC moved to the high level, but in
each case retained 1st place. Therefore, the sensitivity of its result concerns the level classification, not the comparative
rank (Table 12).

The proposed measures show that the same set of management decisions cannot ensure an improvement in the situation
at all the enterprises under study. For PrJSC HC Kyivmiskbud, the primary direction is the restoration of operational activ-
ities while simultaneously preserving critical employees. Altis-Construction LLC needs a deeper restoration of equity and
social conditions of employment. For BC Intergal-Bud LLC, the main task is to transform the formed human resource
potential into increasing income, asset turnover, and productivity. KEBK LLC should focus on financial autonomy and
productivity, while maintaining the achieved social results. Thus, the practical significance of the calculations lies in the
transition from formal ranking of enterprises to the definition of targeted measures in accordance with the structure of
their weak indicators.
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Table 12. Identified problems and priority measures for strengthening the financial and social security of the studied enterprises.

Target in-

Enterprise Identified problems dicators

Priority measures

Conducting a project-by-project analysis of unfinished construction
projects; terminating or revising economically unjustified contracts;
developing a schedule for restoring cash flows; accelerating the collec-
tion of accounts receivable; selling or ensuring the productive use of
idle assets; retaining critically important specialists; linking the variable
component of remuneration to the completion of particular project
stages.

Zero normalized values of net profit margin
PrJSC HC and revenue retention, almost zero asset turn- F2, F3, F4,

Kyivmiskbud | over, a decrease in the number of employees S3, 54

from 321 to 152, and low labour productivity

Restoring equity through additional contributions from owners, rein-

Negative equity, inadequate wages, declining vestment of future profits, or restructuring of liabilities; reviewing

élttrlzci(z)?\ employment, the lowest labour productivity F1, F4, S1, ?rc:)sr:]s tfr?é efg'r:estrofrctf’i)Iriimi(:\‘él::e%seiﬁon'glrslf?a”r:,sugigzgﬁidf Z?tlrgc:;sent
within the sample, and unstable revenue dy- S3, S4 project p X ! SIng P Y ploy
LLC ’ and payroll records; gradually bringing wages closer to statutory and
namics : e . 4
industry levels; aligning the number of employees with the confirmed
order portfolio
) . N . Aligning the pace of recruitment with the volume of confirmed orders;
Low financial autonomy, a negative financial introducing revenue and cost control for each project; reducing the
result, a significant gap between the social in- ucing reven L | project; 9
BC Intergal- - L F1, F2, F3, | duration of unfinished construction; accelerating payments from cus-
dex of 0.700 and the financial index of 0.318, o - . : T
Bud LLC F4, S4 tomers; improving asset turnover; applying productivity indicators

and a decrease in revenue per employee fol-

; ; : based on completed stages of construction work; developing an incen-
lowing a sharp increase in employment

tive system linked to the performance of project teams.

Increasing equity by retaining part of the profit; reducing dependence
on short-term liabilities; planning working capital for individual pro-
jects; controlling the profitability of contracts; aligning the number of
employees with production workload; improving labour productivity
through professional development, technological support, and optimi-
zation of work organization.

Low financial autonomy, considerable depend-
ence on liabilities, declining labour productivity
KEBK LLC amid an increase in the number of employees, F1, F2, S4
and proximity of the integral index to the
threshold of a high level

The methodology can be implemented as a quarterly enterprise-level monitoring tool in which accounting and personnel
data are automatically converted into normalized indicators, component indices, and a general security profile. Construction
enterprises can use the results to prioritize financial and personnel measures, while financial institutions may use the model
as an additional analytical instrument for borrower risk screening. Public authorities may apply an expanded version to
monitor groups of construction enterprises involved in reconstruction programs. The monetary effect of implementation
should be assessed ex post as the value of avoided financial losses, financing costs, and personnel losses less the costs of
implementing corrective measures; the present study does not assign a hypothetical monetary effect in the absence of
such implementation data.

DISCUSSION

The results obtained confirm the positions of Ukrainian scientists on the complex nature of the economic security of
enterprises, but specify them regarding the relationship between the financial and social components in the construction
industry. Zinenko and Kobelyeva (2022) substantiate the multi-component structure of economic security and the need to
take into account industry specifics. The results of this study are consistent with this position, since the values of indicators
of construction enterprises are formed under the influence of capital intensity, project cycle duration, income fluctuations,
and dependence on qualified personnel. The difference of the proposed approach lies in narrowing the broad system of
economic security to 2 directly interconnected components that can be reproducibly assessed using open data. Kovtun
(2023) focuses on threat monitoring, financial stability, and timely response to changes in the external environment. We
agree with the need for constant control of financial threats, but their qualitative identification alone is not enough to
select management priorities. Kapral and Sekretar (2025) consider the financial, technical-technological, market, legal,
and informational components of the economic security of construction enterprises. Such a structure provides a broad
vision of the sources of security. At the same time, the results of our study show that even within the financial and social
components, significant internal imbalances can arise. PrJSC HC Kyivmiskbud had a high value of financial autonomy, but
deep losses and a decrease in income led to a low integral level. BC Intergal-Bud LLC, on the contrary, had a relatively
strong social component, but its positive results were not converted into sufficient financial returns.

Mishin et al. (2025) define social security as a component of corporate security and emphasize the importance of employee
protection, employment stability, and management of social threats in martial law. Our results confirm the importance of
these factors, but at the same time clarify that an increase in wages or staff numbers does not in itself provide an increase
in financial and social security. The example of BC Intergal-Bud LLC showed that the rapid expansion of employment was
accompanied by a decrease in income per 1 employee. For KEBK LLC, the increase in staff numbers also increased the risk
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of a decrease in productivity. Therefore, social policy should be coordinated with the order portfolio, the pace of project
implementation, and the financial capabilities of the enterprise. Onisenko et al. (2025) use normalization and integral
indices to assess the financial and social security of the enterprise. The methodology we propose continues this direction,
but differs in 5 provisions. First, an inter-enterprise comparison of 4 construction enterprises was carried out for 2022—
2025. Second, fixed thresholds were used, so that the extreme value of one enterprise does not change the assessments
of others. Third, the weights were formed using the Analytic Hierarchy Process (AHP) with consistency checking. Fourth,
the calculation of group indices makes it possible to identify disparities between the financial and social components. Fifth,
the diagnostic results were continued with scenario modeling and Monte Carlo stability testing.

The results of the study are partially consistent with the conclusions of Horta and Camanho (2013), Ng, Wong, and Zhang
(2011), and Wang et al. (2024), which confirm the importance of financial ratios for assessing the insolvency of construc-
tion enterprises. In our opinion, focusing exclusively on financial indicators narrows the analytical capabilities of the as-
sessment, as it does not take into account the ability of the enterprise to retain employees, provide adequate remuneration,
and maintain productivity. At the same time, the approaches of Zuo, Jin, and Flynn (2012), Sierra, Pellicer, and Yepes
(2017), Hendiani and Bagherpour (2019), and Gurmu et al. (2022), focusing on social sustainability, do not sufficiently
reflect the financial constraints of implementing social policy. The calculations have shown that a prolonged deterioration
in one component is not compensated by an improvement in another.

At the same time, the results complement studies of social sustainability by Zuo et al. (2012), Sierra et al. (2017; 2018),
Hendiani and Bagherpour (2019), and Gurmu et al. (2022). Those approaches provide a broader assessment of social
sustainability, whereas the present model deliberately concentrates on social variables that can be directly connected with
enterprise financial capacity and reproduced from open data. The results are also consistent with recent studies empha-
sizing analytical procedures, uncertainty, optimization, and qualimetric assessment (Polishchuk et al., 2026). The principal
methodological difference is therefore the transition from a general integral score to a diagnostic sequence linking com-
ponent imbalance, sensitivity, and a differentiated managerial scenario.

The scientific novelty of the study lies in the improvement of the methodological approach to the integrated assessment
of the financial and social security of construction enterprises. The approach combines 8 financial and social indicators that
can be calculated using open data, fixed threshold normalization, determination of weights using the analysis of hierarchies’
method, calculation of group and integral indices, differentiated improvement scenarios, and verification of the stability of
the results. Unlike approaches aimed primarily at determining the general level of security or the risk of bankruptcy, the
proposed methodology links the profile of weak indicators of each enterprise with a specific scenario of managerial re-
sponse.

The limitations of the study are associated with the use of open reporting. The available data do not contain information
on the structure of employment, personnel turnover, wage arrears, professional training, industrial injuries, repayment
terms of obligations, the structure of receivables, regional placement of projects and compliance with construction sched-
ules. The weighting coefficients were formed according to a reproducible expert-analytical procedure, and not on the basis
of a closed survey of employees of the studied enterprises. These limitations do not cancel the comparative results, but
determine the boundaries of their interpretation.

CONCLUSIONS

The study confirmed the feasibility of an integrated assessment of the financial and social security of construction compa-
nies based on eight interrelated indicators. The methodological approach combines threshold normalization, the Saaty
method, group indices, scenario modeling, and Monte Carlo robustness testing. The weight matrix consistency coefficient
is 0.0138, and the simulation results confirm the stability of the ranking with weight variations within £10%. Based on the
2025 results, KEBK LLC achieved a value of 0.749 and took first place; BK Intergal-Stroy LLC received 0.481, Kyivmiskbud
Holding Company PJSC received 0.413, and Altis-Construction LLC received 0.297. The differences between the financial
and social group indices demonstrate that one component does not compensate for the long-term deterioration of the
other. Balanced recovery is most effective for Kyivmiskbud Holding Company, Altis-Construction LLC, and Inter-Stroy Con-
struction Company LLC, while financial stabilization is more beneficial for KEBK LLC. Practical application of the proposed
approach provides management with an analytical basis for aligning financial decisions with employment, compensation,
and productivity policies.

Based on the results of the study, it has been demonstrated that the financial and social security of a construction company
is a comprehensive measure of its ability to maintain financial stability, meet obligations on time, maintain employment,
ensure adequate worker protection, and create the conditions for further development. A separate assessment of the
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financial or social components does not provide a complete picture of the company's level of security, as deteriorating
financial results quickly impact HR processes, while labor shortages, decreased productivity, and increased social tensions
worsen the financial situation. Therefore, a comprehensive combination of these components is essential for obtaining
objective results. The conducted assessment confirmed the feasibility of using an integrated approach to compare con-
struction companies and track changes in their performance over the period 2022-2025. This approach allows for com-
bining indicators with different content and assessment units into a single integrated value and reduces the risk of making
management decisions based on a single financial ratio.

Future research opportunities include expanding the sample of construction companies, conducting regional and cross-
industry comparisons, and extending the assessment period. The methodological approach should be supplemented with
indicators of liquidity, the term structure of liabilities, accounts receivable and accounts payable, timely project completion,
staff turnover, wage arrears, professional development, and occupational safety. A separate area of focus is the verification
of threshold values and weighting factors based on the results of an actual multi-round survey of financial managers,
construction industry specialists, and labor relations experts. Further research should also include assessing the impact of
territorial military risks, order portfolio structure, and funding sources on financial and social security. The practical devel-
opment of the proposed approach involves the creation of a management decision support system that provides automated
index calculation, sensitivity testing, and scenario selection tailored to the individual company profile.
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®IHAHCOBO-COLUIAJIbHA BE3NEKA BYAIBEJIbHUX NIAMPUEMCTB I MOXXJ/INBI CLIEHAPII 11
3ABE3IMNEYEHHA

CraTTio NpucBsiYeHO opMyBaHHIO Ta anpobalii METOAMYHOro Migxody A0 iHTErpanbHOro ouiHBaHHS (iHaHCOBO-COoLja-
NbHOI 6e3nekun byaiBenbHUX NignpreMcTs NpoTaroM 2022—-2025 pp. AKTyanbHICTb AOCNIAKEHHS BUSHAYAETLCS OAHOYACHUM
BIM/IMBOM BOEHHOIO CTaHy, PyMHyBaHHSM BUPOBHWMYOI Ta XWUTNOBOI iHPPaCcTPyKTypu, HECTAbINbHICTIO ciHaHCYBaHHS 6yai-
BEJIbHWX MPOEKTIB, AediunMTOM KBasidikoBaHOro nepcoHasny M HepiBHOMIPHWMM BiHOBNEHHSIM AiIOBOI aKTMBHOCTI. 3anpo-
NMOHOBAHO PO3rNsaaTh (iHaHcoBO-couianbHy 6e3meKy Sk 34aTHICTb MiANPUEMCTBA MIATPMMYBATM MIATOCMNPOMOXHICTb,
npubYTKOBICTb, 06OPOTHICTb AKTVBIB, 36EPEXEHHS AOX0AY, AOCTATHICTL OMaTh NpaLi, BIATBOPEHHS NePCoHany 1 nNpoay-
KTMBHICTb MpaLli 6e3 KpUTUYHOI BTpaTH CTiliKoCTi. MeToanyHe 3a6e3neyeHHs NOEAHYE CUCTEMY BOCbMM iHAMKATOPIB, NMOPO-
roBy HopManisauito, MeToz aHanisy iepapxiit Caati, FpynoBi Ta iHTerpasbHuWiA iHAEKCH, CLEHApHE MOAENOBaHHS i MepeBipKy
CTiliKOCTi pe3ynbTaTiB MeToaoM MoHTe-Kapso. Baru cchopMOBaHO 3a BiiTBOPIOBAHOK Y3ro[pKEHO MaTpULIEID MOMapHUX
NOPIBHSIHb, ANs AKOi KoediuieHT y3romkeHocTi ctaHoBuTb 0,0138. EMnipuyHy anpobadito npoeeaeHo anst MpAT «XK «Ku-
iBMicbkbya», TOB «AnbTic-KoHcTpakiwH», TOB «BK «IHTepran-bya» i TOB «KEBK» 3a Bigkputumun gaHuMu diHaHCOBOI
3BITHOCTI Ta aAMIHICTPaTMBHMMM MOKa3HWKaMK 3aMHATOCTI. OTpyUMaHi pe3ynbTaTy 3acBifgunn iCTOTHY HEOAHOPIAHICTb Tpa-
ekTopiit 6e3nekn. TOB «KEBK» Habnuaunocs Ao BUCOKOMO PiBHSI, BOAHOYAC iHLWi NianpueMcTBa 36epernu HU3bKUIA piBEHb
abo nepenwnM 4o HbOro BHACiAOK 36MTKOBOCTI, CKOPOUYEHHS A0X0AY UM cnabkoi couianbHoi cknagosol. CueHapHe ouiHio-
BaHHS AOBeno nepesary 36anaHCcoOBaHOro BiAHOBNEHHS Ans 6inbliocTi nignpuemcTs, a ans TOB «KEBK» npioputeTHUM
nocTae ciHaHCOBWI cLeHapii. MpakTUYHe 3HaYeHHs Niaxoay nonsrae y popMyBaHHi aHaniTUYHOro NIArPYHTS Anst BUGopy
andepeHLinoBaHMX 3axo/iB 3abe3neyeHHs 6e3neku.
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