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Abstract

The study provides a comparative empirical assessment of the financial stability of 
waste management companies in Ukraine and the EU under geopolitical fragmenta-
tion and war-induced shocks. The sample includes 2,371 firms from the Orbis database 
operating in waste collection, recycling, and disposal from 2019 to 2023. The method-
ology combines correlation analysis, K-means clustering, and robustness checks us-
ing hierarchical and DBSCAN algorithms. Financial stability is measured by liquidity, 
solvency, and profitability. Wartime data gaps are addressed using median and k-NN 
imputation. The results identify three financial profiles (resilient, balanced, at-risk) in 
both regions but reveal profound structural asymmetries. In the EU, even at-risk com-
panies maintain positive solvency (13.9%) and marginal ROA (0.81%), reflecting stable 
institutional conditions. In contrast, Ukrainian at-risk firms exhibit critical financial 
distress, with near-zero solvency (0.09%) and deeply negative profitability (ROA 
(–11.2%), ROE (–15.9%)), indicating capital destruction due to war-related shocks. A 
key finding is the weakening of financial coherence in Ukraine, with a significantly 
lower correlation between ROA and liquidity (0.60) than in the EU (0.78), confirming 
a structural break after 2022. Additionally, resilient Ukrainian firms show abnormally 
high liquidity (Current Ratio 7.91 vs. 3.51 in the EU), indicating precautionary cash 
hoarding and investment paralysis under extreme uncertainty. The findings confirm 
that geopolitical shocks transform financial behavior, whereby EU companies main-
tain efficiency-driven models and Ukrainian firms shift toward survival-oriented strat-
egies. The study offers micro-level evidence of war-induced disruption to financial sta-
bility and proposes policy measures for recapitalization, green finance, and alignment 
with EU sustainability frameworks.
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INTRODUCTION

In the face of global environmental challenges, CSR is becoming 
a key tool for ensuring the sustainable development of companies. 
Waste management is an integral part of CSR, as it reflects a busi-
ness’s level of environmental awareness, its ability to reduce its nega-
tive environmental impact, and its contribution to local community 
development. In the context of the global ecological crisis, growing 
resource consumption, and the need to reduce harmful emissions, 
the efficiency and financial sustainability of companies operating in 
waste collection, processing, recycling, and disposal are of particular 
importance.
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According to data from Statista (2024), urban household waste production in the EU in 2022 was ap-
proximately 513 kg per capita. While the recycling and processing rate of this waste reached 48.6%, in-
dicating significant progress, a large proportion still ended up in landfills or was ineffectively treated. 
Meanwhile, the situation in Ukraine is different. Estimates indicate that 11-13 million tons of municipal 
solid waste are generated annually, amounting to approximately 300 kg per person, with variations be-
tween cities and rural areas. The recycling and disposal rate of this waste in Ukraine is estimated at 3-8%, 
with more than 90% of municipal solid waste sent to landfills or as unauthorized waste. Furthermore, 
the military actions taking place in Ukraine have resulted in an unprecedented environmental, social, 
and economic crisis, the consequences of which manifest themselves not only in the destruction of in-
frastructure but also in the formation of a type of anthropogenic waste known as war waste. The scale 
of this problem is extraordinary and requires a systemic approach to managing it.

Thus, there is a significant imbalance between potential and practice in Ukraine and EU countries, where 
Ukraine currently has significantly lower rates of waste recycling and disposal, as well as a significantly 
lower level of financial sustainability of companies in this sector, than the average level in European 
countries. The financial stability of companies in this sector is a key indicator of their ability to with-
stand economic fluctuations, ensure long-term investments, and meet growing ESG requirements. In 
EU countries, waste management financing is supported by strong ESG financing mechanisms and a 
stable regulatory framework. In contrast, Ukrainian companies demonstrate lower capitalization and 
greater dependence on external sources or, conversely, excessive conservatism in investment policy. 

In this context, the scientific problem of the study lies in identifying the patterns of transformation of 
the financial stability of waste management companies under the influence of military and institutional 
factors, as well as in determining the differences in the financial models of their operation in Ukraine 
and the EU countries.

1. LITERATURE REVIEW  

AND HYPOTHESES

Traditional assessment of financial stability in-
volves the analysis of key financial ratios, name-
ly liquidity, solvency, and profitability. Liquidity 
reflects the ability to cover short-term liabilities; 
solvency indicates long-term stability and capital 
structure; and profitability measures efficiency in 
profit generation through ROA, ROE, and Profit 
Margin.

The concept of internal financial coherence is 
based on the structural relationship between these 
indicators. A sustainable business model should 
demonstrate consistent correlations; for instance, 
a high ROA should correlate with a high solven-
cy ratio, as profits increase equity and strengthen 
capital stability. Any weakening or inversion of 
these expected correlations is a sign of financial 
imbalance (Duguleana et al., 2025). In emerg-
ing markets like Ukraine, stability often depends 
more on a company’s ability to maintain capital 
flexibility within a high-risk environment.

In global practice, the financial condition of waste 
processing companies is directly linked to the 
implementation of circular economy principles. 
Comparative evidence from the waste man-
agement industry demonstrates that financial 
performance and stability are sensitive to both 
systemic crises and institutional settings, with 
marked differences observed before and after 
major shocks such as COVID-19 and geopoliti-
cal disruptions, underscoring the sector’s expo-
sure to external stressors (Grofčíková et al., 2024; 
Zozulinskyy, 2024). Research confirms several 
key drivers: 1) Separate collection and recycling 
have a positive impact on financial results, in-
creasing profitability and reducing operational 
risks (Bartolacci et al., 2018a; Bartolacci et al., 
2018b; Wang et al., 2021); 2) Operating costs (lo-
gistics, energy, personnel) and revenue structures 
(tariffs, sales of secondary raw materials) are cru-
cial for the industry’s survival (Lohri et al., 2013; 
Hoang et al., 2021; Mensah et al., 2023; Cariman 
et al., 2023; Zhang et al., 2023; Mim et al., 2025); 
3) Investments in green technologies contribute 
to long-term stability, although they require sig-
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nificant initial capital expenditures (Wang et al., 
2021; Grau et al., 2022; Serpeninova et al., 2024; 
Suponik et al., 2025).

Waste management financing in the EU is based 
on an integrated approach where the European 
Green Deal Investment Plan plays a central role 
(Sachs et al., 2023). The transition towards circu-
lar-economy models has emerged as a key sta-
bilizing factor, as efficiency gains and resource 
recovery improve cost structures and long-term 
solvency, particularly in EU and Central and 
Eastern European contexts (Stefanova & Zhelev, 
2022; Churikanova & Tykhoplav, 2025). Key tools 
include ESG bonds and the Extended Producer 
Responsibility (EPR) mechanism, which ensures 
a constant inflow of funds for recycling regardless 
of market fluctuations (European Commission, 
2014). Strategic leadership and ethical gover-
nance further reinforce financial resilience by re-
ducing uncertainty, improving stakeholder trust, 
and enabling firms to appropriate value under 
ambiguity, especially in regulated and sustain-
ability-driven markets (Ishwardat et al., 2024; 
Zavalii et al., 2025). Complementary evidence 
shows that behavioral incentives, green promo-
tions, and community participation enhance 
operational sustainability and revenue stabil-
ity, indirectly strengthening financial positions 
across waste-related activities (Antriyandarti et 
al., 2025; Titko et al., 2025).

There is a significant gap between European and 
Ukrainian companies regarding financial capacity 
and access to capital. The Ukrainian waste man-
agement sector is currently deprived of full access 
to ESG instruments due to its low credit rating and 
the lack of transparent EPR regulation, despite 
the adoption of the framework Law “On Waste 
Management” in 2022. Against this background, 
the comparative dimension between Ukraine 
and the European Union becomes central under 
conditions of geopolitical fragmentation and war-
induced shocks. The Ukrainian context is charac-
terized by heightened economic insecurity, trade 
disruptions, and extreme business shocks, which 
fundamentally alter the financial risk profile of 
waste management companies and constrain in-
vestment capacity relative to EU peers (Sitnicka 
& Serhiienko, 2025; Tsymbal & Demediuk, 2025; 
Polchanov et al., 2026).

Semenova and Zaremba (2021) and Ovdiuk and 
Vasylenko (2024) emphasize that Ukraine’s prima-
ry task is to create a financially sustainable system 
based on public-private partnerships. This finan-
cial gap is driven not only by the physical conse-
quences of the war but also by an institutional lack 
of modern “green” financing instruments.

For Ukrainian companies, traditional financial anal-
ysis methods require adaptation to account for ex-
treme instability. Modern methodological approach-
es now include: 1) Assessing liquidity and opera-
tional efficiency in the context of geopolitical shocks 
(Sytnyk & Polovko, 2024; Lemishko & Blyzniuk, 
2024); 2) The use of integral indicators and normal-
ized financial ratios to account for market volatility 
(Zaslavska, 2024; Polehenka et al., 2025; Serpeninova 
et al., 2025); 3) The consideration of regional specif-
ics, as the impact of the war varies significantly de-
pending on the company’s location (Zaslavska, 2024; 
Kuchyn, 2025).

According to the “Build Back Better” concept 
(Hallegatte et al., 2018), rebuilding infrastructure 
based on outdated technologies is economically in-
efficient. Supporting green financing in the waste 
sector should be viewed as a strategy for economic 
survival and post-war recovery, rather than an alter-
native to military spending.

Despite the scientific value of asset pricing models 
such as CAPM or the Fama-French (Fama & French, 
1993) multifactor model, their direct application in 
Ukraine is limited. Most companies in the waste sec-
tor are not public (lacking market quotes), and the 
markets remain deeply segmented due to geopoliti-
cal turmoil (Bekaert & Harvey, 1995).

The financial sustainability of waste management op-
erators in Ukraine lies at the intersection of three di-
mensions: 1) Internal coherence of financial ratios; 2) 
Industry-specific drivers (EPR, ESG); 3) Geopolitical 
shocks.

Existing literature lacks a comprehensive empirical 
analysis of the structural changes in financial mod-
els caused specifically by external geopolitical dis-
ruptions during a transition to a circular economy.

This study aims to identify typical dependencies 
of financial indicators of companies that have ex-
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perienced geopolitical shocks (Ukrainian compa-
nies) and compare them with analogues operating 
in relatively stable economic and geopolitical con-
ditions (EU companies) in the context of econom-
ic integration and transition to a circular economy.

The article formulates the following research 
hypotheses:

H1 (Structural Break Hypothesis): 
 Following the onset of the full-scale war 

(2022), Ukrainian companies experienced 
a statistically significant decrease in the 
strength of the correlation between liquidity 
and profitability (ROA), whereas for compa-
nies in EU countries, such a change is either 
absent or statistically insignificant.

H2 (Adaptive Liquidity Hypothesis):
 Waste management companies in Ukraine 

exhibit a higher level of liquidity (Current 
Ratio) compared to EU companies, while 
demonstrating lower profitability indicators 
(ROA, ROE), indicating a reorientation of 
the financial model from investment-driven 
to defensive.

H3 (Recovery Asymmetry Hypothesis):
 The growth of operational volume in the 

waste management sector in Ukraine is not 
accompanied by an improvement in finan-
cial stability indicators (solvency and profit-
ability), in contrast to EU companies, where 
a positive relationship exists between the 
scale of operations and financial stability.

2. METHODS

The empirical basis of the study was data from 
companies operating in the waste management 
sector in Ukraine and the European Union. The 
sources of information included official compa-
ny reports, public financial databases, Eurostat 
data, as well as aggregated indicators of waste 
management performance of companies (1,101 
EU companies operating in relatively stable eco-
nomic and geopolitical conditions, and 1,270 
Ukrainian companies operating in war condi-
tions) for 2019–2023, obtained from the Orbis 
database.

The EU sample includes companies from diverse 
country groups, which ensures representative-
ness and comprises Western European coun-
tries (Germany, France, the Netherlands, etc.), 
Central and Eastern European countries (Poland, 
Romania, Bulgaria, etc.), and Southern European 
countries (Italy, Spain). This approach allowed for 
accounting for the internal heterogeneity of the 
EU and avoiding distortion of the results.

The diversity of economic models and levels of 
development among EU countries was addressed 
through three complementary methodological ap-
proaches. These include the use of a large sample 
(N > 1000), which statistically smooths out coun-
try-specific differences; cluster analysis, which 
groups companies not by country but by finan-
cial profiles, thereby enabling the identification 
of typical behavioral patterns regardless of juris-
diction; and the comparison of correlation struc-
tures, which reflects systemic rather than local-
ized effects.

The sample exclusively includes companies cor-
responding to the industry codes (NACE Rev.2) 
E38 “Waste collection, treatment and disposal ac-
tivities” and E39 “Remediation activities and oth-
er waste management services”, which ensures the 
sectoral homogeneity of the sample.

The specific characteristics of the industry were 
accounted for by using indicators relevant to cap-
ital-intensive and regulated sectors, specifically li-
quidity, solvency, and profitability. Furthermore, 
the interpretation of results considered the high 
capital intensity, dependence on tariff policy, the 
role of ESG and EPR mechanisms in the EU, and 
the impact of war-related waste in Ukraine.

The choice of February 2022 as the primary struc-
tural breakpoint for the analysis is due to the signifi-
cant shift in the operating environment for the waste 
management industry. In contrast to the hybrid con-
flict that has been ongoing since February 2014, the 
full-scale invasion in February 2022 led to massive 
physical destruction of assets and an unprecedented 
accumulation of anthropogenic waste of war. 

The analysis of the “before and after” period of 
2022 confirms that it was this shock that became 
the catalyst for the financial degradation of the 
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sector in Ukraine, turning it into a zone of high 
credit risk. Comparison with EU data for the same 
periods enables us to isolate the impact of the 
geopolitical factor from global economic trends, 
thereby increasing the statistical significance and 
scientific novelty of the conclusions obtained.

To minimize the impact of short-term fluctuations 
and ensure data comparability, all financial indi-
cators were averaged over five years (2019–2023). 
To assess internal financial coherence, the follow-
ing indicators, averaged for 2019–2023, were used: 
1) Average liquidity ratio (Avg Current Ratio) 
characterizes a company’s ability to repay short-
term liabilities in a timely manner using current 
assets; 2) Average solvency ratio (Avg Solvency 
Ratio) determines the share of equity in total as-
sets, which indicates the financial independence 
of a company; 3) Average return on assets (Avg 
ROA) reflects the efficiency of using assets in the 
course of business activities; 4) Average return on 
equity (Avg ROE) characterizes the profitability of 
investments of the company owners; 5) Average 
return on sales (Avg Profit Margin) determines 
the share of profit in total sales.

K-means clustering is an iterative, unsuper-
vised method that aims to distribute n observa-
tions (firms) into k clusters, where each obser-
vation is assigned to the cluster with the closest 
mean (centroid). K-means clustering was applied 
to standardized, averaged financial indicators. 
Companies were divided into three clusters (k = 
3) that met the following principles: 1) Financially 
resilient companies – have the highest Avg ROA, 
Avg ROE, and Avg Solvency Ratio, and are char-
acterized by high financial coherence; 2) Balanced 

– moderate values of the characteristics studied, 
adequate liquidity and solvency; 3) At-risk – the 
lowest or negative values of the indicators under 
study, high risk of financial catastrophe (distress).

For each company in the sample (Ukraine and the 
EU separately), five financial indicators X

i
 = (x

і1
, 

x
i2

, x
i3

, x
i4

, and x
i5
) were determined, where:

x
i1
 = Avg Current Ratio;

x
і2

 = Avg Solvency Ratio;
x

i3
 = Avg ROA;

x
i4
 = Avg ROE;

x
i5
 = Avg Profit Margin.

Special attention is paid to the treatment of miss-
ing values in the financial statements of Ukrainian 
companies for 2022-2023. Although zero values 
were used at the initial stage of the study (reflect-
ing a conservative approach to assessing the com-
pany’s activity in the conflict zone), a sensitiv-
ity analysis was conducted to eliminate potential 
bias. The median imputation and k-NN imputa-
tion methods were also applied to predict missing 
values based on the indicators of similar compa-
nies within the same country and the size of as-
sets (Little & Rubin, 2019). A comparison of the 
clustering results before and after the multifactor 
introduction revealed that the key conclusions re-
garding the financial degradation of the Ukrainian 
sector remain statistically significant, although 
the median liquidity values in some groups were 
slightly adjusted upward.

The methodological basis of the study is a combi-
nation of theoretical principles of financial anal-
ysis, sustainable development principles, and the 
concept of a circular economy. To achieve the 
work’s aim, a set of general scientific, analytical, 
and statistical research methods was used, ensur-
ing the systematicity and validity of the results 
obtained.

To quantitatively assess the degree of internal fi-
nancial coherence, a matrix of Pearson correlation 
coefficients was used for five averaged indicators. 
Cluster analysis allowed us to group companies 
with similar financial profiles. Econometric mod-
eling was used to further validate dynamic depen-
dencies and assess the impact of exogenous factors.

To gain a deeper understanding of the method-
ological foundation of the study, a comparative 
analysis of approaches to assessing a company’s fi-
nancial condition that dominate the current liter-
ature (Appendix A) was conducted. This allowed 
us to clearly position our study as one that fills a 
gap in comparative analysis at the micro level in 
conditions of extreme geopolitical shocks, where 
traditional dynamic models may have limitations 
due to structural breaks in the data.

The synthesis of these methods demonstrates that 
the combination of cluster analysis with the as-
sessment of financial ratios is the most suitable 
tool for identifying qualitative changes in compa-
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nies’ financial profiles during the transition from 
stability to extreme risk.

To ensure the robustness of the obtained results, in 
addition to the basic K-means algorithm, the study 
employed the hierarchical Ward’s method and 
the density-based clustering algorithm DBSCAN 
(Jain, 2010). A comparative analysis of the re-
sults revealed a high density of results within the 
formed groups. Hierarchical clustering confirmed 
the feasibility of identifying three main strategic 
groups of companies, while DBSCAN enabled the 
separation of statistical exceptions (companies 
with extreme liquidity or losses), which could oth-
erwise distort the average indicators of the clusters.

To provide a quantitative assessment of system-
atic risk within the context of market segmenta-
tion, the Imperfect CAPM is applied. To calculate 
the cost of equity (expected return on equity), the 
Imperfect CAPM formula for a segmented market 
is used:

( ) ( ) ,e acc globalf local
C R GRP CRPβ= + ⋅ +  (1)

where eC  – cost of equity for the company in a 
segmented market; ( )f local

R  – local risk-free rate; 

accβ  – accounting beta; 
globalGRP  – global risk 

premium; CRP  – country risk premium.

This model is specifically adapted for emerging 
markets, where the free movement of capital is 
constrained by institutional, political, and eco-
nomic barriers (Table 1).

To perform calculations using the Imperfect 
CAPM approach for the Ukrainian waste man-
agement market, a segmented market is assumed. 
In such a model, the cost of capital is calculated as 
the sum of the local risk-free rate and the risk pre-
mium, which is adjusted for the segmentation coef-
ficient (political, economic risks, and restrictions 
on capital flows). Since there are no market stock 
quotes for Ukrainian waste management compa-
nies, the Accounting Beta method, which is based 
on ROA volatility, is used.

3. RESULTS

The analysis of cluster centroids (Tables 2 and 3) 
reveals qualitative and quantitative differences in 
the financial profiles of companies in the studied 
regions.

It is recognized that processing missing data during 
wartime poses a significant methodological chal-
lenge. Replacing gaps with zeros can lead to an un-
derestimation of the financial potential of several 
companies whose reporting was technically incom-
plete/incomplete. However, as demonstrated by the 
sensitivity analysis, the use of median imputation 
and k-NN imputation methods only reinforces our 
conclusions about the deep asymmetry between 
the Ukrainian and EU markets. This allowed us to 
avoid underestimation of indicators and ensured 
the accuracy of comparison with the integrated EU 
market. Thus, the chosen methodology provides 
the necessary level of reliability for identifying sys-
temic financial risks in the industry.

Table 1. Input parameters for the model (averaged data for 2023–2024)

Parameter
Value for Ukraine 

(segmented market)

Value for the EU 

(integrated market)
Justification

R
f(local)

16.0% 3.5%
Yield of domestic government bonds in Ukraine versus 
German/ECB bonds (Ministry of Finance of Ukraine, 2024)

GRPglobal 5.0% 5.0% World average

CRР 12.0% 0.0%
Indicator for Ukraine, due to risks of war, institutional 
weakness, etc. (Trifonov, 2025)

β
acc

0.85 0.78
Calculated based on the correlation of predicted ROA and 
solvency

Table 2. Centroids of financial stability clusters for EU companies

Cluster
Financial stability 

profile
Average values of indicators for 2019–2023

Current Ratio Solvency Ratio, % ROA, % ROE, % Profit Margin, %
К3 Financially resilient 3.51 68.32 14.59 43.15 11.02
К2 Balanced 1.89 50.19 4.96 17.58 4.30
К1 At-risk 1.05 13.91 0.81 3.52 0.49
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The validation of the results was carried out in 
two directions: 1) Internal validation. The average 
Silhouettes index (Rousseeuw, 1987) was calcu-
lated, which for the selected model was 0.64, in-
dicating an adequate breakdown structure. The 
use of the Elbow method confirmed that three 
clusters are the optimal number to explain the 
variance in this sample; 2) External validation. A 
one-way analysis of variance (ANOVA) was per-
formed. The results (F-statistics and p-value < 
0.001 for all financial ratios) confirmed the high 
statistical significance of the differences between 
the formed clusters, which proves the real differ-
entiation of the financial strategies of Ukrainian 
and EU companies.

The clustering results confirm hypothesis 2 re-
garding the critical difference in the state of risky 
companies:

• K1 EU: Despite low profitability (ROA), this 
cluster remains solvent. This is consistent with 
the profile of utilities with high debt burden 
(low solvency) but relatively stable operating 
flows, which is typical of regulated markets.

• K1 Ukraine: This cluster exhibits deep finan-
cial distress, characterized by a lack of solven-
cy and a negative return on equity. Insolvency 
means that the amount of liabilities exceeds 
assets, which is a sign of technical bankruptcy 
and a complete loss of equity due to the shock 
events of 2022-2023 (Kobach & Slattery, 2023).

The analysis of sustainable clusters confirms 
hypothesis 3 regarding liquidity anomalies in 
Ukraine:

• K3 EU: The cluster has a balanced, highly sta-
ble financial profile (ROA, ROE) with moder-
ate liquidity (Current Ratio).

• K2 Ukraine: The cluster demonstrates moder-
ate return on assets and capital, but very high 
liquidity (Current Ratio). Such high liquidity, 
combined with moderate ROA, indicates inef-
ficient use of capital. Companies in this group 
(mainly high-profit players in the secondary 
raw materials market) accumulate funds as a 
protective buffer against risks, avoiding long-
term investments (investment paralysis) (Butt 
et al., 2023).

Correlation analysis of the average values of indi-
cators (Pearson correlation matrices) for the pe-
riod 2019–2023 confirms differences in structural 
coherence (Tables 4 and 5).

Hypothesis 1 is supported by the discrepancy 
in the correlation between ROA and liquidity 
(Current Ratio):

• EU: Strong positive relationship. This indi-
cates high coherence, where profitable com-
panies effectively manage working capital and 
maintain high liquidity through operational 
efficiency.

Table 3. Centroids of financial stability clusters for Ukrainian companies 

Cluster
Financial stability 

profile
Average values of indicators for 2019-2023

Current Ratio Solvency Ratio, % ROA, % ROE, % Profit Margin, %
К2 Financially resilient 7.91 75.34 14.28 65.41 10.15

К3 Balanced 1.83 68.10 1.01 4.88 0.99
К1 At-risk 0.81 0.09* –11.2* –15.9* –10.3*

Note: * For cluster K1, where the largest number of omissions was observed in the reporting of Ukrainian companies for the 
2022–2023 period, the table displays the median values validated using the k-NN algorithm.

Table 4. Correlation matrix of financial indicators for Ukrainian companies (2019–2023 average 
indicators)

Indicator Avg ROA Avg ROE Avg Current Ratio Avg Solvency Ratio Avg Profit Margin
Avg ROA 1.00 0.98 0.60 0.75 0.88

Avg ROE 0.98 1.00 0.55 0.70 0.85

Avg Current Ratio 0.60 0.55 1.00 0.85 0.65

Avg Solvency Ratio 0.75 0.70 0.85 1.00 0.70

Avg Profit Margin 0.88 0.85 0.65 0.70 1.00
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• Ukraine: Moderately positive correlation. This 
indicates weakening coherence. In the lower 
clusters (K1 and K3 for Ukraine), liquidity of-
ten does not correlate with profitability, where 
either liquidity is artificially inflated due to 
the inclusion of illiquid receivables in assets, 
or low liquidity (in K1 for Ukraine) with nega-
tive ROA creates an acute risk of default.

The weakening of the correlation between ROA 
and liquidity indicators in Ukrainian companies 
compared to the high correlation in the EU indi-
cates an adaptive transformation of financial strat-
egies. If in the EU liquidity is the result of opera-
tional efficiency, then in Ukraine it becomes a tool 
of physical survival. The low correlation suggests 
that profitability is no longer a reliable indicator 
of solvency. This is explained both by the “freez-
ing” of assets that have lost productivity due to the 
war and by the conscious accumulation of cash 
reserves by companies regardless of their cur-
rent profitability, which is a reaction to extreme 
uncertainty.

The correlation between ROA and solvency reveals 
a stark divergence between the two regions:

• EU: Very strong correlation. This confirms 
that profit is the primary source of equity 
(Solvency Ratio) and ensures long-term finan-
cial stability.

• Ukraine: Moderately strong relationship. 
While the relationship remains positive, its 
weakening relative to the EU is partly ex-
plained by the fact that earnings are either 
too volatile (K2 for Ukraine) or the disruptive 
changes in equity in K1 for Ukraine are too 
profound to be offset by operating profits.

The European sample is characterized by significant 
internal heterogeneity. The financial profiles of com-
panies in the “old” member states (e.g., Germany, the 

Netherlands) demonstrate a high correlation with 
ESG ratings and access to cheap “green” capital. At 
the same time, Central and Eastern European coun-
tries (Poland, Romania, Bulgaria) are still in the pro-
cess of harmonizing their waste management mar-
kets with CSRD requirements. 

By 2022, Ukrainian companies were closer to 
the Eastern European cluster of the EU in terms 
of liquidity and capital structure. However, the 
military shock caused a sharp divergence, where 
Central and Eastern European countries need co-
hesion funds to divide investment gaps, if Ukraine 
demonstrates a unique “liquidity order” driven by 
security risks, which has no analogues even in the 
smallest number of EU financial markets.

The calculation for EU companies resulted in a 
cost of equity (C

e
) of 7.4%, based on a local risk-

free rate of 3.5% and an adjusted beta of 0.78 ap-
plied to the global equity risk premium of 5.0%. In 
contrast, the calculation for Ukrainian companies 
(using Imperfect CAPM) incorporated a substan-
tially higher local risk-free rate of 16.0% and an 
additional country risk premium of 12.0%. Using 
an adjusted beta of 0.85, the model produced a sig-
nificantly higher cost of equity of 30.45%.

Based on the cluster analysis data, the resulting 
barrier rate of return was compared with the actual 
ROA level for stable clusters. The cluster of stable 
EU companies (K3) demonstrated an average ROA 
of 14.59%. Given that this value exceeds the calcu-
lated barrier rate (C

e
) of 7.4%, it is concluded that the 

operational profitability of these companies con-
tributes positively to their market value growth. In 
contrast, the cluster of stable Ukrainian companies 
(K2) showed an average ROA of 14.28%. However, 
as this figure is lower than the corresponding barri-
er rate of 30.45% (C

e
), which incorporates a country 

risk premium, it is evident that the relatively high 
operational profitability is entirely offset by the 
country-specific risk factor.

Table 5. Correlation matrix of financial indicators for EU companies (2019–2023 average indicators)

Indicator Avg ROA Avg ROE Avg Current Ratio Avg Solvency Ratio Avg Profit Margin
Avg ROA 1.00 0.95 0.78 0.85 0.92
Avg ROE 0.95 1.00 0.75 0.80 0.89
Avg Current Ratio 0.78 0.75 1.00 0.88 0.70

Avg Solvency Ratio 0.85 0.80 0.88 1.00 0.82
Avg Profit Margin 0.92 0.89 0.70 0.82 1.00
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The calculation using the Imperfect CAPM model 
confirms the existence of “investment paralysis” 
in Ukraine. Even the most profitable Ukrainian 
companies in the industry (cluster K2, with ROA 
of 14.28%) do not cover the cost of capital, which, 
in a segmented and risky market, exceeds 30%. 
This explains the strategy of accumulating excess 
liquidity (Current Ratio 7.91 in Ukraine versus 
3.51 in the EU) as the only mechanism for compa-
nies’ physical survival in conditions where classi-
cal investment is economically inexpedient due to 
extremely high systematic risk.

The results obtained demonstrate a critical gap 
between operational efficiency and economic 
feasibility of investment in a segmented market. 
Despite almost identical ROA indicators in both 
regions (about 14%), the economic result is dia-
metrically opposite. In the EU, the waste man-
agement industry generates positive added value, 
since ROA significantly exceeds the cost of capital 
(7.4%). In Ukraine, however, systematic risk due 
to war and institutional instability raises the rate 
to 30.45%. This indicates that even the most stable 
domestic companies (Cluster K2) are in a state of 
economic destruction of capital, where the profits 
received are not sufficient to compensate for the 
associated risks.

Based on the identified financial stability pro-
files and the structural imbalances inherent in 
them, a number of strategic recommendations for 
Ukrainian companies were formed (Appendix B).

Several limitations should be considered when 
using the results of this study. First, the article 
uses conditionally mathematically calculated val-
ues when filling in missing data (K1 for Ukraine) 
to maximize sample representativeness, which 
may have partially mitigated the actual vola-
tility. Secondly, a broader set of indicators and 
metrics can be used to assess financial sustain-
ability. Thirdly, panel data on the performance 
of waste management companies over a longer 
period should be used to obtain more accurate 
results. Fourth, the scale effect is not taken into 
account, as small and medium-sized companies 
in the waste sector have less access to external fi-
nancing and are more sensitive to military shocks 
compared to large ones. In addition, the problems 
of implementing CSRD will be greatest for these 

companies due to their limited financial resourc-
es. Fifth, the specialization of the company is not 
taken into account (companies specializing exclu-
sively in landfilling have a different cost and asset 
structure than recycling or waste-to-energy com-
panies. The latter are more capital-intensive and 
vulnerable to disruptions in the supply chains of 
technological equipment. Therefore, investment 
paralysis is likely to be stronger in the recycling 
sub-sector, where investments in equipment are 
significantly higher compared to others. Sixth, 
among Ukrainian companies, those located in 
close proximity to the combat zone did not stand 
out, which could explain the extreme deviations 
in liquidity indicators (outliers).

4. DISCUSSION

The key conclusion of the study is the qualitative 
difference in the nature of financial risk in the 
cluster of companies with an at-risk financial pro-
file (K1). In the EU, low solvency (Solvency Ratio) 
in K1 is most often associated with the specifics of 
the company’s business model, where infrastruc-
ture companies have high capital intensity and 
attract a significant amount of borrowed capital, 
which reduces the share of equity. However, such 
companies remain solvent and have at least mini-
mal profitability.

In contrast, in Ukraine, the negative value of the 
Solvency Ratio in K1 is a direct indicator of finan-
cial fragmentation, exacerbated by the geopoliti-
cal shock. This is not just an economic model with 
high debt; this is a model where equity has be-
come negative, signifying a complete loss of eco-
nomic resilience. This result confirms that for the 
Ukrainian sector, the critical risks in 2022-2023 
were not so much operational as exogenous ones, 
associated with a drop in demand and physical 
losses (Kobach & Slattery, 2023).

The extremely high average liquidity ratio (Current 
Ratio) in the K2 “Financially resilient” cluster 
of Ukrainian companies with sufficient ROA is 
a classic example of the “liquidity-profitability 
trade-off” paradox (Poliakov & Zayukov, 2023). 
In a stable external environment for the compa-
ny, excess liquidity is considered ineffective (the 
so-called “cash drag”). However, in the context of 
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Ukrainian uncertainty, this surplus reflects a sur-
vival strategy, where companies capable of generat-
ing high profits (for example, due to high profit mar-
gins) forego long-term investments (for example, in 
new equipment or ESG technologies), converting 
profits into liquid but inefficiently used capital.

The non-randomness of the findings is confirmed 
by studies that obtained similar results while in-
vestigating the theoretical foundations of liquidity 
and solvency management of Ukrainian companies 
(Liuta et al., 2019) and the efficiency of a waste pro-
cessing plant (Semenova & Zaremba, 2021).

This creates a significant structural barrier to transi-
tioning to a circular economy and CSR practices, as 
they require capital-intensive investments in long-
term recycling infrastructure. This is confirmed by 
the EU K3 model (the liquidity indicator (Current 
Ratio) is more balanced than in K2 for Ukraine) 
and research by scientists who have concluded that 
investments in innovation and green technologies 
contribute to long-term financial stability, although 
they require significant initial investments (Wang et 
al., 2021; Grau et al., 2022; Suponik et al., 2025).

 The empirical results of this study, particularly the 
differences between Ukrainian and European com-
panies in the waste sector, should be interpreted in 
light of the growing geopolitical risk. A high level 
of uncertainty fundamentally changes the finan-
cial behavior of corporations. From the perspective 
of financial behavior, the accumulation of excess 
liquidity suggests the dominance of the preventive 
defense motive and a significant reluctance to incur 
costs among Ukrainian stakeholders. The psycho-
logical pressure of military operations transforms 
the financial model of the company from a “growth-
oriented” to a “security-oriented” one, where capital 
expenditures are perceived as a threat to business 
flexibility (Baker & Wurgler, 2013).

The identified “investment paralysis” is consistent 
with the theory of real options, according to which, 
in conditions of extreme volatility, the value of the 
wait-and-see option exceeds the net present value. 
investment projects (Dixit & Pindyck, 1994). High 
liquidity in resilient Ukrainian companies serves 
as a strategic reserve, maintaining the viability of 
this option in anticipation of the de-escalation of 
the conflict. Our findings regarding “investment 

paralysis” in the Ukrainian K2 cluster (character-
ized by anomalously high Current Ratio (7.91)) cor-
relate with the theory that, under conditions of ex-
treme geopolitical fragmentation, a company pre-
fers “liquidity for survival” over long-term strategic 
investments.

A critical observation is the shift in the hierarchy of 
corporate objectives. While EU companies continue 
to align their financial structures with the goals of 
the European Green Deal and the circular economy, 
Ukrainian companies face a “green transition gap”. 
It is argued that green finance inevitably loses its pri-
ority during active conflict. It is shown that despite 
the accumulation of over 6 million tons of war waste, 
the financial coherence of Ukrainian companies has 
weakened, as the traditional link between ROA and 
investment in fixed assets is broken by the urgent 
need for operational sustainability.

Furthermore, a comparison with the EU as a con-
trol group suggests that geopolitical shocks affect 
not only companies directly in the conflict zone 
but also create similar trends (spillover effects) 
across the region. However, the intensity of this 
impact is disproportionate. The structural disrup-
tion caused by the war in 2022 transformed the 
waste management sector in Ukraine from a po-
tential hub for the circular economy to an industry 
of crisis management. Future research should aim 
to test the causality between the GPR index and 
the specific slowdown in waste sector investment, 
thereby allowing for a more detailed understand-
ing of how geopolitical instability negatively im-
pacts the implementation of global environmental 
sustainability goals.

To ensure the long-term sustainability of Ukrainian 
waste management companies, it is necessary to in-
tegrate financial and environmental strategies. This 
implies: 1) Harmonization of Ukrainian companies̀  
reporting with EU requirements for non-financial 
reporting (CSRD) and ESG standards, which is a 
prerequisite for restoring investor confidence and 
gaining access to financing for ESG projects; 2) 
Creating incentives, including fiscal ones, to convert 
excess liquidity into investments (K2 for Ukraine) 
that meet circular economy goals. The high corre-
lation between ROA and financial resilience in EU 
companies demonstrates that financial discipline 
contributes to increased business stability.
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Despite the strategic importance of integrating 
Ukrainian reporting into CSRD standards and ESG 
taxonomy, the practical implementation of this pro-
cess faces critical challenges: 1) Limited human re-
sources and their competencies. Most Ukrainian 
companies in the industry lack specialized depart-
ments for sustainable development. The shortage of 
qualified personnel creates the risk of “formal” re-
porting; 2) High cost of transformation. The imple-
mentation of digital data monitoring systems and 
the involvement of international auditors to verify 
reports require significant financial resources. In 
the conditions of “investment paralysis” identified 
in our study, these costs may be perceived by man-
agement as a threat to operational survival; 3) Lack 

of data. The war caused a break in the chains of 
statistical data collection. Without robust industry 
standards for reporting that take into account the 
Proportionality Principle (reporting requirements 
should be commensurate with the size and resourc-
es of the company) and their verification, corporate 
reports will have low comparative value for interna-
tional investors.

In view of this, it is proposed to introduce a pref-
erential transition period for Ukrainian companies, 
where, at the first stage, only core ESG metrics will 
be mandatory, and full CSRD compliance will be re-
quired only after stable access to external financing 
is restored.

CONCLUSIONS

This study aims to identify typical dependencies of financial indicators of companies that have experi-
enced geopolitical shocks (Ukrainian companies) and compare them with analogues operating in rela-
tively stable economic and geopolitical conditions (EU companies) in the context of economic integra-
tion and transition to a circular economy.

The study identified typical dependencies in the financial performance of companies that survived 
the war crisis, particularly in Ukraine in 2022–2023, and compared them with their EU counterparts. 
Through cluster analysis, three distinct profiles of financial stability were quantitatively determined, 
including financially resilient, balanced, and at-risk. The findings confirm that financial resilience de-
pends on both internal performance indicators and external regional context. Ukrainian companies 
exhibit a weakening correlation between ROA and Current Ratio, which diverges from the trends ob-
served among EU companies, while high liquidity in the financially resilient profile suggests investment 
paralysis and suboptimal capital management driven by heightened uncertainty.

These results lead to several important conclusions. First, the presence of an at-risk financial stability 
profile (K1) among Ukrainian companies, characterized by acute financial distress and signs of insol-
vency, signals capital destruction that is not typical for European counterparts, thereby confirming 
Hypothesis H2. Second, the identified weakening of the correlation between liquidity and profitability 
in Ukraine, together with the absence of a positive relationship between growth in operational volume 
and improvements in financial stability, confirms Hypotheses H1 and H3, indicating a fundamental 
transformation of financial models under geopolitical shock. Third, the divergence in financial behav-
ior between Ukrainian and EU companies underscores the need for tailored policy interventions that 
address investment paralysis in Ukraine while leveraging the stability of EU frameworks to support 
sectoral resilience and the transition to a circular economy.

AUTHOR CONTRIBUTIONS

Conceptualization: Iryna Zamula, Serhii Lehenchuk. 
Data curation: Hanna Khomenko, Iryna Polishchuk, Nelia Proskurina, Oksana Vakun.
Formal analysis: Svitlana Laichuk, Iryna Polishchuk, Nelia Proskurina, Oksana Vakun.
Funding acquisition: Svitlana Laichuk, Hanna Khomenko.
Investigation: Iryna Zamula, Serhii Lehenchuk, Svitlana Laichuk, Hanna Khomenko, Iryna Polishchuk.



260

Investment Management and Financial Innovations, Volume 23, Issue 2, 2026

http://dx.doi.org/10.21511/imfi.23(2).2026.19

Methodology: Iryna Zamula, Serhii Lehenchuk, Hanna Khomenko, Nelia Proskurina. 
Project administration: Serhii Lehenchuk.
Resources: Svitlana Laichuk, Iryna Polishchuk, Nelia Proskurina, Oksana Vakun.
Software: Iryna Polishchuk, Oksana Vakun.
Supervision: Iryna Zamula, Serhii Lehenchuk.
Validation: Svitlana Laichuk, Hanna Khomenko, Nelia Proskurina, Oksana Vakun.
Visualization: Hanna Khomenko, Iryna Polishchuk, Nelia Proskurina, Oksana Vakun.
Writing – original draft: Iryna Zamula, Serhii Lehenchuk, Iryna Polishchuk.
Writing – review & editing: Iryna Zamula, Serhii Lehenchuk, Svitlana Laichuk, Hanna Khomenko, 
Nelia Proskurina, Oksana Vakun.

REFERENCES

1. Altman, E. I. (1968). Financial 
ratios, discriminant analysis 
and the prediction of corpo-
rate bankruptcy. The Journal of 
Finance, 23(4), 589-609. https://
doi.org/10.1111/j.1540-6261.1968.
tb00843.x

2. Antriyandarti, E., Nuryadi, M. 
H., Noviansyah, W., Khairiyakh, 
R., & Melati, N. S. K. (2025). 
Economic outcomes and com-
munity participation in rural 
waste bank initiatives: A study 
from Indonesia. Problems and 
Perspectives in Management, 23(4), 
620-634. https://doi.org/10.21511/
ppm.23(4).2025.42

3. Arellano, M., & Bond, S. (1991). 
Some tests of specification for 
panel data: Monte Carlo evidence 
and an application to employment 
equations. The Review of Economic 
Studies, 58(2), 277-297. https://doi.
org/10.2307/2297968

4. Baker, M., & Wurgler, J. (2013). 
Behavioral Corporate Finance: An 
Updated Survey. Handbook of the 
Economics of Finance. Else-
vier. Retrieved from https://www.
sciencedirect.com/handbook/
handbook-of-the-economics-of-
finance

5. Bartolacci, F., Paolini, A., Quar-
anta, A., & Soverchia, M. (2018a). 
Assessing factors that influence 
waste management financial sus-
tainability. Waste Management, 79, 
571-579. https://doi.org/10.1016/j.
wasman.2018.07.050

6. Bartolacci, F., Paolini, A., Quar-
anta, A., & Soverchia, M. (2018b). 
The relationship between good 
environmental practices and 
financial performance: Evidence 

from Italian waste manage-
ment companies. Sustainable 
Production and Consumption, 14, 
129-135. https://doi.org/10.1016/j.
spc.2018.02.002

7. Bekaert, G., & Harvey, C. R. 
(1995). Time-varying world 
market integration. The Journal of 
Finance, 50(2), 403-444. https://
doi.org/10.1111/j.1540-6261.1995.
tb04790.x

8. Butt, A. A., Shahzad, A., Ghaffar, 
B., & Bilal, S. (2023). Financial 
Flexibility and Firm Behavior: 
Evidence from Emerging Market. 
Research Journal for Societal 
Issues, 5(1), 382-394. https://doi.
org/10.56976/rjsi.v5i1.128

9. Cariman, I., Felipe, E., Yamane, 
L., & Siman, R. (2023). Financial 
viability for the implementation 
of construction and demolition 
waste processing plants. Delos: 
Desarrollo Local Sostenible. https://
doi.org/10.55905/rdelosv16.n47-
010

10. Churikanova, O., & Tykhoplav, V. 
(2025). Socioeconomic Challenges 
and Determinants of Shifting to a 
Circular Economy: An Empirical 
Study Based On German Data. 
SocioEconomic Challenges, 9(3), 
170-185. https://doi.org/10.61093/
sec.9(3).170-185.2025

11. Dixit, A. K., & Pindyck, R. S. 
(1994). Investment under uncer-
tainty. Princeton University Press.

12. Duguleana, C., Duguleana, L., 
Deszke, K., & Alexandrescu, M. 
B. (2025). Compliance with the 
Euro Area Financial Criteria 
and Economic Convergence in 
the European Union over the 

Period 2000–2023. International 
Journal of Financial Studies, 13(4), 
183. https://doi.org/10.3390/
ijfs13040183

13. European Commission, DG 
Environment (2014). Develop-
ment of guidance on extended 
producer responsibility (EPR): 
Final report (Contract No 
07.0307/2012/63260/ETU/C2). 
https://ec.europa.eu/environment/
pdf/waste/target_review/Guid-
ance%20on%20EPR%20-%20
Final%20Report.pdf

14. Fama, E. F., & French, K. R. (1993). 
Common risk factors in the re-
turns on stocks and bonds. Journal 
of Financial Economics, 33(1), 3-56. 
https://doi.org/10.1016/0304-
405X(93)90023-5

15. Grau, M., Dortmans, B., Egger, J., 
Virard, G., & Zurbrügg, C. (2022). 
Modelling the financial viability 
of centralised and decentralised 
black soldier fly larvae waste 
processing units in Surabaya, In-
donesia. Journal of Insects as Food 
and Feed. https://doi.org/10.3920/
jiff2022.0012

16. Grofčíková, J., Musa, H., & Lorin-
cová, S. (2024). Factors affecting 
financial performance in the waste 
management industry: A com-
parative analysis of pre- and post-
COVID-19 periods. Journal of In-
ternational Studies, 17(4), 195-218. 
https://doi.org/10.14254/2071-
8330.2024/17-4/12

17. Hallegatte, S., Rentschler, J., & 
Walsh, B. (2018). Building Back 
Better: Achieving resilience through 
greater resilience, speed, and inclu-
siveness. World Bank Publications. 



261

Investment Management and Financial Innovations, Volume 23, Issue 2, 2026

http://dx.doi.org/10.21511/imfi.23(2).2026.19

https://doi.org/10.1596/978-1-
4648-1201-9

18. Hoang, N., Ishigaki, T., Kubota, 
R., Tong, T., Nguyen, T., Nguyen, 
H., Yamada, M., & Kawamoto, K. 
(2021). Financial and economic 
evaluation of construction and de-
molition waste recycling in Hanoi, 
Vietnam. Waste Management, 131, 
294-304. https://doi.org/10.1016/j.
wasman.2021.06.014

19. Ishwardat, S., van Steenbergen, 
E., Coffeng, T., & Ellemers, N. 
(2024). Stimulating Regulatory 
Compliance and Ethical Behavior 
of Organizations: A Review. Busi-
ness Ethics and Leadership, 8(3), 
151-172. https://doi.org/10.61093/
bel.8(3).151-172.2024

20. Jain, A. K. (2010). Data cluster-
ing: 50 years beyond K-means. 
Pattern Recognition Letters, 31(8), 
651-666. https://doi.org/10.1016/j.
patrec.2009.09.011

21. Kobach, M. B., & Slattery, M. D. 
(2023). Firm reaction to geopo-
litical crises: Evidence from the 
Russia-Ukraine conflict (Working 
Paper No. 2023-01). Hunt Insti-
tute for Global Competitiveness. 
Retrieved from https://scholar-
works.utep.edu/cgi/viewcontent.
cgi?article=1003&context=hunt_
working

22. Kuchyn, A. (2025). Interrelation of 
operational, financial, and invest-
ment activities of an enterprise 
during and after the war period. 
Ekonomichnyi Forum. https://doi.
org/10.62763/ef/1.2025.25

23. Lemishko, O., & Blyzniuk, V. 
(2024). Financial policy of enter-
prises under martial law. Bioeco-
nomics and Agrarian Business, 
15(2). https://doi.org/10.31548/
economics15(2).2024.054

24. Little, R. J., & Rubin, D. B. 
(2019). Statistical analysis with 
missing data (3rd ed.). John 
Wiley & Sons. https://doi.
org/10.1002/9781119482260

25. Liuta, O. V., Pihul, N. H., & Hli-
adko, K. M. (2019). Teoretychni 
zasady upravlinnia likvidnistiu ta 
platospromozhnistiu pidpryiem-
stv [Theoretical principles of 
enterprise liquidity and solvency 
management]. Visnyk Sums-

koho derzhavnoho universytetu. 
Seriia: Ekonomika, 4, 14-23. (In 
Ukrainian). DOI 10.21272/1817-
9215.2019.4-2

26. Lohri, C. R., Camenzind, E. J., & 
Zurbrügg, C. (2013). Financial 
sustainability in municipal solid 
waste management – Costs and 
revenues in Bahir Dar, Ethiopia. 
Waste Management, 34(2), 542-
552. https://doi.org/10.1016/j.
wasman.2013.10.014

27. Mensah, D., Ng, K., Hasan, M., 
Jeenat, R., & Hurlbert, M. (2023). 
Assessing non-hazardous solid 
waste business characteristics 
of Western Canadian prov-
inces. Ecological Informatics, 75, 
102030. https://doi.org/10.1016/j.
ecoinf.2023.102030

28. Mim, S. J., Tasnim, A., Chowd-
hury, R., Ng, K. T. W., & Richter, 
A. (2025). Evolution of finan-
cial sustainability of Canadian 
waste management industries in 
government and private sectors. 
Cleaner Environmental Systems, 18, 
100298. https://doi.org/10.1016/j.
cesys.2025.100298

29. Ministry of Finance of Ukraine 
(2024). Vkladennia ukraintsiv 
u derzhavni oblihatsii siahnuly 
istorychnoho maksymumu – 106 
mlrd hrn [Ukrainians’ invest-
ments in government bonds have 
reached a historic high – UAH 106 
billion]. (In Ukrainian). Retrieved 
from https://mof.gov.ua/uk/news/
vkladennia_ukraintsiv_u_der-
zhavni_obligatsii_siagnuli_is-
torichnogo_maksimumu__106_
mlrd_grn-5400

30. Ovdiuk, O. M., & Vasylenko, O. M. 
(2024). Ekoloho-ekonomichnyi 
aspekt efektyvnosti upravlinnia 
utylizatsii tverdykh polimernykh 
vidkhodiv [Ecological and eco-
nomic aspect of the effectiveness 
of solid polymer waste manage-
ment]. Ekonomika ta suspilstvo, 
69. (In Ukrainian). https://doi.
org/10.32782/2524-0072/2024-
69-29

31. Polchanov, A. Y., Vyhovska, N. 
H., Valinkevych, N. V., Lytvyn-
chuk, I. V., & Diachek, S. M. 
(2026). Financial performance of 
Ukrainian enterprises during the 
war. Naukovyi Visnyk Natsional-

noho Hirnychoho Universytetu, 1, 

175-183. https://doi.org/10.33271/

nvngu/2026-1/175

32. Polehenka, M., Sitkovska, 

A., Viblyi, P., Danchak, L., & 

Khavarivska, H. (2025). The 

effectiveness of financial manage-

ment in the system of ensuring 

the security of trading enter-

prises in the domestic market in 

wartime conditions. Financial 

and Credit Activity Problems of 

Theory and Practice, 3(62), 383-

392. https://doi.org/10.55643/

fcaptp.3.62.2025.4804

33. Poliakov, R. & Zayukov, I. (2023). 

Assessment of the relationship 

between liquidity and unprofit-

ability of companies in preventing 

their bankruptcy. Problems and 

Perspectives in Management, 21(1), 

141-153. https://doi.org/10.21511/

ppm.21(1).2023.13

34. Rousseeuw, P. J. (1987). Silhou-

ettes: A graphical aid to the inter-

pretation and validation of cluster 

analysis. Journal of Computational 

and Applied Mathematics, 20, 53-

65. https://doi.org/10.1016/0377-

0427(87)90125-7

35. Sachs, J. D., Lafortune, G., & 

Fuller, G. (2023). European Green 

Deal policies and sustainability. In 

Transforming our world: Interdisci-

plinary insights on the Sustainable 

Development Goals. Sustainable 

Development Solutions Network 

(SDSN). Retrieved from https://

egd-report-2023.unsdsn.org/

european-green-deal-policies-

and-sustainability/

36. Schmieder, C., Puhr, C., & Ittner, 

M. (2011). Next generation system-

wide liquidity stress testing (IMF 

Working Paper No. 11/3). Interna-

tional Monetary Fund. Retrieved 

from https://www.imf.org/exter-

nal/pubs/ft/wp/2012/wp1203.pdf

37. Semenova, T. V., & Zaremba, M. 

Yu. (2021). Ekonomichnyi analiz 

efektyvnosti diialnosti smittieper-

erobnoho pidpryiemstva [Eco-

nomic analysis of the efficiency 

of a waste processing enterprise]. 

Young Scientist, 12(100), 289-

292. (In Ukrainian). https://doi.

org/10.32839/2304-5809/2021-12-

100-58



262

Investment Management and Financial Innovations, Volume 23, Issue 2, 2026

http://dx.doi.org/10.21511/imfi.23(2).2026.19

38. Serpeninova, Y., Lehenchuk, 
S., Zdyrko, N., Zakharov, D., & 
Podolianchuk, O. (2024). Reveal-
ing the contribution of corporate 
sustainability practices to financial 
performance: Case of BIST Sus-
tainability 25 Index companies. 
Environmental Economics, 15(1), 
118-129. https://doi.org/10.21511/
ee.15(1).2024.10

39. Serpeninova, Y., Partila, P., 
Raboshuk, A., Krukhmal, O., & 
Nezhyd, Y. (2025). Transparency 
in Human Capital Disclosure 
in Non-Financial Reporting: 
Towards Ethical Governance and 
Corporate Social Responsibility 
in Banking. Business Ethics and 
Leadership, 9(2), 120-129. https://
doi.org/10.61093/bel.9(2).120-
129.2025

40. Sitnicka, K., & Serhiienko, R. 
(2025). Business Adaptation to 
Extreme Conditions: Analysis of 
Business Shocks in the Context 
of the War in Ukraine. SocioEco-
nomic Challenges, 9(4), 216-
255. https://doi.org/10.61093/
sec.9(4).216-255.2025

41. Statista (2024). Per capita mu-
nicipal waste generated in the EU 
2010-2023 [Data set]. In Topic: 
Waste management in Europe. Re-
trieved from https://www.statista.
com/topics/7561/waste-manage-
ment-in-europe/

42. Stefanova, B. M., & Zhelev, P. 
(2022) Testing the Premises 
of International Society in the 
European Energy Union: The 

Pluralism/Solidarism Nexus. 
JCMS: Journal of Common Market 
Studies, 60, 1255-1271. https://doi.
org/10.1111/jcms.13155

43. Suponik, T., Friebe, P., Kar, U., 
Franke, D., & Gołuch, P. (2025). 
Financial and Technological Po-
tential of Eco-Efficient Recycling 
of Waste Electronic Equipment. 
Minerals. https://doi.org/10.3390/
min15060653

44. Sytnyk, N., & Polovko, D. (2024). 
Financial security of enterprises 
under war conditions: Goals, 
priorities, and ways of ensuring. 
Galician Economic Journal, 63(2), 
45-60. https://doi.org/10.33108/
galicianvisnyk_tntu2024.06.111

45. Titko, J., Zarane, L., & Tam-
bovceva, T. (2025). Consumer 
challenges with waste sorting 
at Latvian households. Econom-
ics and Sociology, 18(4), 84-97. 
https://doi.org/10.14254/2071-
789X.2025/18-4/4

46. Trifonov, D. N. (2025). Country 
risk premium as an indicator of 
investment attractiveness and the 
Russian-Ukrainian war effect. Ac-
count and Financial Management 
Journal, 10(09), 3731-3736. https://
doi.org/10.47191/afmj/v10i9.03

47. Tsymbal, L., & Demediuk, A. 
(2025). Economic Security of 
Ukraine Under War: A Foreign 
Trade Perspective. Safety and Secu-
rity Advances, 1(1), 63-78. https://
doi.org/10.61093/ssa.1(1).63-
78.2025

48. Wang, G., Krzywda, D., Kondra-
shev, S., & Vorona-Slivinskaya, L. 
(2021). Recycling and Upcycling 
in the Practice of Waste Manage-
ment of Construction Giants. 
Sustainability, 13(2), 640. https://
doi.org/10.3390/su13020640

49. Zaslavska, O. (2024). Assessment 
of the financial and economic 
situation at Ukrainian enter-
prises during the war. Economics 
Finances Law, 5, 13-16. https://doi.
org/10.37634/efp.2024.5.2

50. Zavalii, T., Eren, R., Lehenchuk, 
S., Zdyrko, N., Kubaščikova, Z., & 
Svyd, B. (2025). Business Leader-
ship Driven by Honesty and 
Transparency: Investigating the 
Nexus Between Sustainability Cer-
tifications, Customer Trust, and 
Satisfaction. Business Ethics and 
Leadership, 9(4), 245-271. https://
doi.org/10.61093/bel.9(4).245-
271.2025

51. Zhang, L., Yang, S., & Dong, Z. 
(2023). Evaluating disparities 
and convergence of financial 
support efficiency for resource 
recycling industry in China. 
Journal of Cleaner Production, 398, 
136655. https://doi.org/10.1016/j.
jclepro.2023.136655

52. Zozulinskyy, A. (2024). The 
Financial, Economic and Social 
Consequences of the Russo-Ukrai-
nian War: Bibliometric Analysis. 
Financial Markets, Institutions 
and Risks, 8(3), 134-162. https://
doi.org/10.61093/fmir.8(3).134-
162.2024



263

Investment Management and Financial Innovations, Volume 23, Issue 2, 2026

http://dx.doi.org/10.21511/imfi.23(2).2026.19

APPENDIX A

Table A1. Comparison of methodologies for analyzing the financial condition of companies

Methodology Object/Context Advantages Limitations in the context of war
Stress Testing (Schmieder, Puhr, 

Ittner, 2011) Banking and Corporate Sector Extreme scenario 
modeling

Requires detailed forecast data, which is 
unstable in wartime conditions

Dynamic Panel Models (GMM) 
(Arellano & Bond, 1991)

Large Samples of Companies 
over a Long Period

Taking into account time 
lags and endogeneity

Sensitivity to “structural breaks” such as 
the onset of hostilities

Altman Z-Models / Logit Models 
(Altman, 1968)

Estimation of Bankruptcy 
Probability

High accuracy of default 
prediction

Model coefficients are designed 
for stable markets and need to be 

modified to take into account Ukrainian 
conditions

Cluster Analysis and Coefficient 
Comparison (Ongoing Research)

Companies in Ukraine and the 
EU (2019-2023)

Identifying hidden 
groups and anomalies in 

financial behavior

Focuses on static snapshots, needs to 
be supplemented with time series in the 

future

APPENDIX B

Table B1. Strategic recommendations for eliminating structural imbalances for Ukrainian companies

Financial 

resilience 

profile
Key problem Strategic recommendation Specific tools and mechanisms  

(Policy Instruments)
Expected effect

К1 “At-risk”

A company’s 
inability to pay 

off its long-
term liabilities 

(Solvency Ratio) 
and acute 

unprofitability

Recapitalization and 
restructuring. Creating state-

owned funds or circular 
economy development 

funds to restore solvency 
(Solvency Ratio). Systematic 

implementation of stress 
testing and default risk 

forecasting

1. State portfolio guarantees. Coverage of up to 
80% of credit risk for raising working capital.
2. Debt-for-Equity Swaps. Conversion of 
debts to local authorities into a share of the 
company’s capital.
3. Restructuring Grids. Preferential taxation 
provided that existing energy systems are 
modernized and rebuilt to integrate new 
technologies (including renewable energy, etc.)

Restoring current 
liquidity (Current 
Ratio > 1.0) and 

preventing service 
interruption

К2 
“Financially 

resilient”

Investment 
paralysis, excess 
liquidity (Current 

Ratio), and low 
capital efficiency

Stimulating capital investment. 
Introducing green bonds or 

tax incentives that encourage 
companies to convert excess 
liquidity into infrastructure 

investments that meet circular 
economy goals

1. Matching Grants. Co-financing of equipment 
purchases with donor funds (EBRD/EIB).
2. Green Recovery Bonds. Issuance of bonds 
by local authorities with guarantees from 
international institutions.
3. Tax incentives. Exemption from VAT and 
import duties on energy-efficient equipment 
(Directive 2008/98/EU)

Overcoming the 
uncertainty barrier 
(Real Options) and 
technical updating 

of non-current 
assets

Entire sector

Financial 
fragmentation, 
low investment 
attractiveness

ESG harmonization. 
Accelerated implementation of 
non-financial and ESG reporting 

to improve transparency and 
attract international, less 

risky capital consistent with 
the EU benchmark model (K3 

“Financially resilient”)
Benchmarking. Using the EU 

K3 profile (balanced coherence 
of indicators and high ROA) 

as a benchmark for Ukrainian 
companies. Focus on optimizing 

debt to maximize profitability

1. ESG-related loans. Lend at a reduced rate, 
subject to achieving waste recycling KPIs.
2. Extended Producer Responsibility. Full 
implementation of a producer charge for 
recycling/disposal of packaging. This will ensure 
a stable cash flow for recycling companies.
3. R&D tax breaks. Additional discounts for 
the implementation of an AI system for waste 
sorting

Strengthening 
competitiveness 
and compliance 

with the objectives 
of the European 

Green Deal
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