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ADAPTATION OF BUSINESS AND CONSUMERS TO MODERN CHALLENGES
IN UKRAINE

Purpose. To study the process of adaptation and identify factors influencing the adaptability of business and consumers. To
develop recommendations for increasing the level of adaptation of business and consumers and for ensuring the appropriate level
of consumption by individuals. To develop a mathematical model of the current assessment of the level of adaptation.

Methodology. General and special methods of cognition are used: abstract-logical method — to establish the complex nature
of impact of large-scale challenges on the level of adaptation; induction and deduction — to establish the additive and multiplica-
tive nature of threats; comparative analysis — to establish the fact that the adaptation process has a differentiated and unstable
character and to identify factors influencing the adaptability of business and consumers. The generalization method is applied to
propose the formation of a state Strategy for promoting the adaptation of business and consumers and ways of implementing it.
The method of induction and deduction is used to establish the fact that the unstable nature of the adaptation capabilities of con-
sumers requires the implementation of institutional measures, to propose these measures. Based on mathematical methods, a
model of step-by-step adaptation and assessment of the level of adaptation was developed.

Findings. Factors affecting the level of business and consumer adaptation were studied. It is established that adaptation pro-
cesses have differentiated, uneven and unstable character and reasons for this are indicated. It is indicated that the impact of set
threats can be additive and multiplicative in nature. It is indicated that effective adaptation of enterprises is possible only with the
integration of efforts by management of enterprises and by state institutions. It is proposed to introduce the State Strategy for Fa-

cilitating the Adaptation of Businesses and Consumers.

Originality. A mathematical model of the current assessment of the level of adaptation is developed.

Practical value. The developed mathematical model makes it possible to assess compliance with the direction of adaptation and
conduct operational planning of the enterprise in a more relevant manner.

Keywords: adaptation process, level of adaptability, mathematical model, Strategy for support adaptation

Introduction. The level of challenges for the Ukrainian
economy has been steadily increasing in recent decades. Com-
bat operations on the territory of Ukraine led to the destruc-
tion of enterprises of the metallurgical, chemical, and oil re-
fining industries and, in general, to the deindustrialization of
the East of the country. Not only industrial, but also agricul-
tural enterprises and companies involved in the processing of
agricultural products were destroyed.

Opportunities for conducting foreign economic activities
for Ukrainian companies have significantly decreased due to
the blockade of sea ports, the closure of transport links with
Belarus and the logistical collapse on the western borders of
Ukraine. The aggressor’s missile and bomb attacks on the en-
ergy infrastructure led to significant energy supply disruptions,
and, accordingly, to disruptions in the work of 89 % of Ukrai-
nian companies [1]. As a result, the rate of decline of Ukraine’s
economy in 2022 reached an unprecedented value — 30.4 %;
consumer prices increased, inflation amounted to 26.6 %; the
national currency depreciated by 1.38 times; the number of
citizens who were below the poverty line increased to ~30 %,
which, accordingly, significantly reduced the solvency of the
population [1]. Direct business losses reached $13 billion, to-
tal — estimated by experts at $33 billion [1]. A significant de-
crease in the level of economic well-being due to loss of work,
decrease in income and rapid inflation, etc. lead to a drop in
the level of aggregate demand.

This caused the deterioration of indicators at all levels of
economic activity — from the sectoral structure of the econo-
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my to consumer sentiment, forced a significant number of
companies to relocate and geographically diversify business
processes. But the impact of threats was not only negative.
They opened a “window of opportunity” for some regions of
the country, some types of business activities. Accordingly,
such shifts required changes in business conduct for the sur-
vival and adaptation of subjects of economic activity to new
conditions. The management of Ukrainian companies at an
extreme level of threats acquires invaluable experience, which
requires detailed scientific analysis and should become the ba-
sis for the development and substantiation of recommenda-
tions, the relevance of which is not limited to Ukraine. Given
the significant level of political destabilization in the world, the
growing threat of military conflicts in various regions of the
world, recommendations on the adaptation of business and
consumers can be useful for other countries as well.

Literature review. Many scientific works are devoted to the
problems of adaptation of business and consumers to chal-
lenges and threats. Conditionally, they can be divided accord-
ing to the significance of the challenges — into the study on
adaptation to the challenges of the pandemic, economic cri-
ses, military actions of a local nature and threats of a signifi-
cant level due to full-scale military actions. The first group
includes, in particular, the article by Ivanov, et al. [2], dedi-
cated to the marketing strategy of small business adaptation in
the conditions of the COVID-19 pandemic, where the rapid
adaptation of regional retail trade in Ukraine is indicated — the
index of the physical volume of retail trade in 2020 compared
to 2019 increased by 1.15 times, and the turnover of retail trade
in 2019 showed only a slight deviation from the growth trend
for the period of 2017—2020. Measures to increase adaptability
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proposed by Ivanova, et al. [2], in particular: integration of
digital infrastructure and business processes; “improvement of
the management system for the development of entrepreneur-
ship as a whole as a type of economic activity and individual
business structures” are taken into account in the given article.
Zakharchyn [3] indicated the need for a quick response to
challenges in order to preserve the viability of the enterprise
and proposed specific measures for the adaptation of enter-
prises and “using the consequences of changes in their own
and public interests”. Zakharchyn’s thesis [3] about the need
to apply the consequences of changes for its certain improve-
ment is used in the presented study. In the article, Calinescu,
et al. [4] studied the adaptation of the accounting and financial
mechanism to business conditions. The approach of opera-
tional analysis for the use of borrowed crisis experience is use-
ful and is modified in the presented article. In the article,
Prokhorova and Zalutska [5] developed “the structure of the
mechanism of managing the development of the enterprise
from the position of its main adaptive advantage for the effec-
tive strategic activity of the enterprise”. The proposed applica-
tion of local mechanisms of “operational and adequate re-
sponse” to changes in business conditions and the balanced
impact of management measures in the strategic period is used
in this article. Kyrylenko and others [6] indicated a significant
dependence of the level of adaptation of business processes on
the stability of energy supply under war conditions. The pro-
posed methods of increasing the level of adaptation, in par-
ticular, indicate the need for timely identification of vulnerable
places and the introduction of innovative approaches to re-
duce the impact of threats. The proposal for the implementa-
tion of an innovative approach to increase the level of business
adaptability is considered in this article. In the scientific work
by Danylyshyn [7], the need to modernize the economy of
Ukraine is indicated and the path of evolutionism is proposed
to increase the level of adaptability of Ukrainian business. The
need for threat analysis is indicated. The proposed moderniza-
tion tools include strengthening state support for aggregate
demand and supply, increasing efficiency in the redistribution
of economic income and directing these incomes to create
jobs and stimulate the “production of military goods”. The
proposed recommendations [7] regarding modernization are
correct, but the path of evolutionism with a rapid increase in
the level of threats is questionable.

Scientists have devoted a significant number of works to
the problem of business adaptation to drastic changes in con-
ditions for logistics processes caused by crises and military ac-
tions. Such works, in particular, include articles by Zaverbnyj,
et al. [8] and Mitsenko, et al. [9]. So Zaverbnyj, et al. [§8] re-
searched non-standard business measures caused by quaran-
tine restrictions and due to military actions. The impact of
threats on business processes has been identified, improve-
ment measures, adaptation of logistics for the implementation
of business activities have been analyzed. Approaches to im-
prove logistics are identified: “refusal (full/partial) from accu-
mulation, storage of goods in significant volumes; high level of
dynamism of warehouse conditions; lengthening of logistics
chains, their diversification and versatility; forecasting de-
mand and, accordingly, planning sales and logistics opera-
tions; optimization of logistics chains under conditions of un-
certainty” [8]. These theses require additional analysis and
clarification. Mitsenko, et al. [9] studied the problems of
cross-border logistics under crisis conditions and military op-
erations. It was established that “the ruined system of interna-
tional logistics of Ukraine, due to objective reasons, does not
sufficiently cope with the functions assigned to it, and there-
fore needs a radical transformation” [9]. The measures of this
transformation are indicated as conditions for proper adapta-
tion of business to threats. Unfortunately, these measures are
only partially outlined. A significant number of scientists have
devoted their work to the development of recommendations
for institutional structures on the promotion of business adap-

tation to threats caused by military actions in Ukraine. Thus,
in the thorough work by Heyets [10], the results of modeling
the losses of the country’s economy as a result of military op-
erations are given. The need to change approaches to opera-
tional planning and the development of a strategic plan for the
restoration of branch infrastructure and the functioning of the
energy industry is indicated. Havryliuk [11] studied the behav-
ior of business after the start of full-scale military operations,
determined the amount of losses, “showed the main directions
of adaptation to new operating conditions — relocation of pro-
duction facilities and employees, sectoral transformation of
firms”. It is proposed to implement an intra-regional develop-
ment strategy to ensure endogenous development. Deineko
and others [ 12] indicated the level of non-adaptation of indus-
try due to a reduction in production by 60—65 % as a result of
military operations and predicted irreversible losses of indus-
trial potential of ~ 30 %. The need for relocation of industrial
enterprises, transformation of the structure of the economy,
formation of new regional industrial complexes, attention of
institutional structures to the deployment of new logistics
schemes, restoration of production “capable of replacing the
links of production and sales chains destroyed as a result of
Russian aggression” is indicated. The thesis about the neces-
sity of restoration and geographical diversification of indus-
tries is developed in the presented article. Arefieva, et al. [13]
indicated that the time required for business adaptation de-
pends on “the availability of financing, the effectiveness of the
implementation process and coordination between line minis-
tries, local authorities, civil society, public organizations and
implementing agencies, the willingness of the private sector to
support capital investment during war”. It is noted that the
role of regional structures in this is growing.

In general, the review of literary sources indicates many
aspects of the impact of the crisis, which calls for the imple-
mentation of many ways and measures of adaptation to signifi-
cant threats, and the significance of the adaptation process for
business and consumers requires its further research.

Purpose. To study the process of adaptation and identify
factors influencing the adaptability of business and consum-
ers. To develop recommendations for increasing the level of
adaptation of business and consumers and for ensuring the ap-
propriate level of consumption by individuals. To develop a
mathematical model of the current assessment of the level of
adaptation.

Methods. In the research, the results of which are present-
ed in this article, general and special methods of cognition
were used.

The application of the method of abstract logical analysis
made it possible to establish the comprehensive, complex na-
ture of the impact of large-scale challenges on the level of ad-
aptation; the method of induction and deduction — to establish
the fact that threats can be both additive and multiplicative in
nature; comparative analysis — to establish the fact that the ad-
aptation process has a differentiated and unstable character and
to identify factors influencing the adaptability of business and
consumers. The use of the generalization method made it pos-
sible to propose the formation of a state strategy for promoting
the adaptation of business and consumers to significant chal-
lenges and ways of implementing this strategy, to indicate the
need for the formation of strategic plans of regions for the pro-
motion of adaptation and the factors that should be taken into
account. The method of induction and deduction also made it
possible to establish the fact that the unstable nature of the ad-
aptation capabilities of consumers requires the implementation
of institutional measures and to propose these measures, to de-
velop recommendations for increasing the level of adaptation
of business and consumers, and recommendations for ensuring
the appropriate level of consumption by individuals.

The use of mathematical methods made it possible to de-
velop a step-by-step adaptation model. This model allows
step-by-step assessment of compliance with the direction of
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adaptation. In addition, assessment of the level of adaptation is
necessary for operational planning of the enterprise. To assess
the level of adaptation, enterprises often use a comparison of
the absolute values of economic indicators. This does not al-
ways make it possible to obtain a relevant assessment of the
level of adaptation due, in particular, to fluctuations in region-
al and sectoral development disparities. For example, the
growth of gross agrarian production in the central regions of
Ukraine is connected, in particular, with the elimination of
competitors whose enterprises are close to the combat zone,
and not with management efforts aimed at increasing the level
of adaptation. Improvements in adaptation by a single factor
may also not be long-term due to fluctuations in the synergis-
tic interaction of these factors, which is not always obvious in
real fast-moving circumstances. Therefore, to assess the level
of adaptation, a comparison of two linear matrices of changes
in influencing factors at short Az, and long time intervals Az, is
proposed. A comparison of the specified matrices allows, in
particular, revealing short-term fluctuations in changes in in-
dividual factors and compliance with the direction of change
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where Ay, is the change in the influence of the i factor; i =
=1,..., nis the index of this factor.

The principle of evaluation is that the duration of each in-
fluence factor At is significantly longer than the maximum
evaluation time A7>> At;. Therefore, observing the direction of
decrease of Ay; indicates the adaptation of the enterprise to this
influence. That is, the set of Ay; by all factors are elements of
the integral indicator of adaptation — changes in the integral

vector of influence AY.

But in the general case, the directions of change of all in-
fluencing factors may not coincide at sufficiently significant
time intervals. Then it is proposed to consider parameter seg-
ments as successive elements of a broken line — in general, as
projections of a multidimensional broken line. In this case, a
modified comparison model is proposed, where each change
in the influence of the factor Ay; is considered as a projection
(Pr) on the corresponding axis O; of the change in the integral

vector of influence AY
Ay, = PrOiﬁ.

Next, to compare the coincidence of two multidimension-
al broken lines, the level of their congruence is considered.

For this, the vector of the influence vector Y is considered

as a generalization of a set of factors, and then the coincidence
of the integral indicator of adaptation can be considered as a
sign of congruence (or approaching congruence) of two sub-

sets AYs,AY 1 — at short and long time intervals. As it is

known, two subsets AY s =Y AL are congruent in the multidi-
mensional space R" under the condition of the existence of the
isometry f: R"— R". For example, if there is a significant sub-

element of influence f(AYg)=AY1.

Results. The impact of large-scale threats, such as military
action, is comprehensive and complex in nature. If business
activity is considered as a system, the deterioration of any of its
components will have a sign of emergency. For example, tech-
nological degradation due to the loss of fixed assets and the
lack of financial opportunities for the timely purchase of the
latest equipment leads to a decrease in the quality of products,
a forced decrease in the wage fund, a reduction in production
volumes, a decrease in the efficiency of business management,
etc. That is, it has economic, social, environmental conse-
quences and, in general, significantly reduces the level of busi-
ness adaptability.

The complex nature of large-scale threats is indicated by
factors affecting the reduction of industrial production vol-

umes (Table 1): a significant increase in production costs; lack
of working capital; infrastructure destruction; labor shortage
due to migration and direct participation of production per-
sonnel in hostilities; reduction of logistics capabilities; nar-
rowing of sales markets; instability of energy supply, etc.

Disproportions in the regional and sectoral concentration
of production (item 11 of Table 1), which have developed his-
torically, have increased the complex vulnerability of industry
and made it difficult to adapt to challenges. Thus, since the
beginning of the full-scale war, hostilities have covered ten in-
dustrial regions and the city of Kyiv, which provided manufac-
turing of ~52.9 % of products with high added value. The im-
pact on the adaptability of enterprises of the sectoral dispro-
portion of state business support is also significant. In particu-
lar, on March 15, 2023, under the Government program “Af-
fordable loans 5—7—9 %”, during the period of operation of
this program, a total amount of UAH 181,600 million of as-
sistance was allocated to businesses. Of this amount, less than
14 % was given to the industrial sector which is most vulnera-
ble to the challenges of war [14].

The speed of changes in the conditions for the implemen-
tation of business processes increased significantly after the
beginning of large-scale military operations, new threats be-
came more frequent, and their level increased significantly.
This, firstly, causes rapid changes in the level of adaptation of
businesses and consumers of all categories; secondly, it deter-
mines the need to accelerate adaptation to new threats. The
level of business adaptation (~41 %) is indicated by the data
shown in Figure [14].

The adaptation process is complicated by the fact that this
process has many aspects, components, and layers. This is the
adaptation of business activities, and the adaptation of pro-
duction and sales chains, and corporate, social, and economic
adaptation; tactical and strategic adaptation, etc. Adaptation
processes are also complicated by their uneven nature, caused,
in particular, by the frequency of the appearance of new threats
and the sectoral and regional unevenness of the impact of
these threats. New manifestations of threats often lead not
only to the inhibition of the adaptation process, but also to its
significant reduction. Individual consumers are more sensitive
not only to the challenges of military operations, but also to
insufficiently thought-out institutional measures during this
period, for example, the increase in electricity prices. For
businesses, the unevenness of adaptation depends on branch

Table 1

Factors influencing business adaptability and the degree of
their influence

No. Factor pegree of
influence
1 | Destruction of enterprise infrastructure 14
2 | The level of approach to the combat zone 14
3 Destruction of traqspon infrastructure. The 29
need to change logistics routes
4 | Lack of vehicles 19
5 | Unstable power supply 18
6 Rising prices for fuel, energy resources, raw 27
materials and components
7 | Losses of human capital. Lack of qualified workers 17
8 | Restriction of access to credit resources 16
9 | Loss and narrowing of sales markets 50
10 The discipline of.payment for the delivery of 20
products (or services rendered) has deteriorated
11 | Sectoral disparities in state business support 14
12 | Inflation 17
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affiliation, territorial location and other characteristics. The
sectoral unevenness of adaptation is evidenced by the data of
Table 2 [11], regarding the unevenness of changes in the sec-
toral structure of exports, and Table 3 [15], regarding changes
in the share of business by types of economic activity. Thus,
compared to the period before the start of the full-scale war,
the share of information technologies tripled, trade activity in-
creased by ~17 %, “Public catering, restaurant activity” —
doubled, construction increased by 67 %. At the same time,
the shares of the processing industry in the field of non-food
products decreased by four times, and that of the machine-
building industry by two times. It also indicates both the dif-
ference in the level of sectoral adaptation and the areas that
need the attention of public institutions.

For consumers, uneven adaptation depends on whether
they are in business or not. Also, the uneven adaptability of
consumers — individuals is affected by their age, belonging to
one or another social group, place of residence, etc.

It should also be taken into account that adaptation to
new, even large-scale challenges does not exclude the need to
adapt to the effects of other threats. The integral impact of
threats can have not only an additive nature — threats, under
certain circumstances, can even strengthen each other, that is,
realize a multiplicative impact on the adaptation process. This
also leads to an uneven and unstable nature of adaptation and
requires the introduction of institutional measures to neutral-
ize the negative impact on the adaptation process.

An example of a multiplier effect is the loss of sales markets
as a result of full-scale hostilities (item 9 of Table 1) for some
types of Ukrainian products and their replacement by prod-
ucts of other countries due to the increased impact on nation-
al exports of the risk of globalization of the world market. The
loss of markets will have a lingering effect on national business
even after the active phase of the war is over. This requires not

Table 2
Change in export structure

Table 3

Share of business by type of economic activity in % of the
total volume

Type of activity

Before the start
of large-scale

military
operations

o\ | At this time

w

Wholesale

—
w
—_
w2

Retail trade of non-food goods

[
j

Retail trade of food products

Marketing, consulting, design activities

W | A~ |
w2

Scientific and technical activity

~

Processing industry in the field of non-food 1
products

Processing industry in the field of food products | 2

Information Technology 12

Education

Agriculture, forestry and fisheries

4
Construction 5
3
1

Machine-building industry

Water supply, sewage, waste management 0.3

NS ISR I NCT I SR RO I NG [ NG G

Catering, restaurant activity

Health care

4

Arts, sports, entertainment and recreation 5 1
3
2

Repair of motor vehicles

Share of products in

Monetary volume of the total volume of

Type of exports, million dollars
products rpors, exports, %
2020 2021 2022 | 2020 | 2021 | 2022

Black metals 7691 13,950 323 156 | 205 | 14.2
Any kind of ore | 4421 7120 224 9.0 10.5 9.8
Crops 9411 12,344 | 424 19.1 | 18.1 | 18.6
Fats and oils 5747 7037 275 1.7 10.3 | 121
Machines, 4487 5260 211 9.1 7.7 9.3
equipment and
mechanisms,
electrical
equipment
In total 49,192 | 68,072 | 22,732 | 100 100 100

only consideration when implementing adaptation measures,
but also coordination of adaptation measures of operational
and strategic nature. An institutional tool — the State Strategy
for Facilitating Adaptation — can increase the adaptive capa-
bilities of business and consumers under the conditions of a
complex, systemic nature of the impact of threats. In particu-
lar, the implementation of this Strategy will ensure the pre-
dictability of institutional measures and state policy, which
will contribute to predictable business activity and ensure the
relevance of consumption planning by individuals.

The ways of implementation of this Strategy in particular
are: implementation of an effective mechanism of risk analy-
sis and forecasting; institutional support for deployment of
new transport infrastructure, creation of new logistics
schemes, optimization of logistics processes under significant
uncertainty; formation of the required level of reserves and
their deconcentration; rapid development of options for
management actions based on the variability of risks and an
effective mechanism for implementing these options in busi-
ness activities; change in the nomenclature of products (ser-
vices) of the enterprise; change of type and, even, field of
activity, etc.

In particular, an example can be the development and
implementation of options for the transportation of raw mate-
rials necessary for production and enterprise products. A pe-
culiarity of this business process is the need to predict that
each of the selected routes, and even each of the subsequent
stages of these routes, may turn out to be unusable (for exam-
ple, due to damage to the track) in the process of transporta-
tion (item 3 of Table 1). This may require the formation of
transit warehouses, planning the possibility of replacing modes
of transport at each of the stages, etc.

When formulating the State Strategy for Facilitation of
Adaptation, it should be taken into account that during the ac-
tive phase of the war: the number of orders for products (ser-
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vices) decreased by 50 %; logistics deteriorated by 29 %; a no-
ticeable lack of raw materials by 21 %; the discipline of pay-
ment for the delivery of products (or services provided) has
deteriorated by 20 %; the labor shortage factor increased by
17 %; part of the production facilities was destroyed or dam-
aged by the war by 14 %. According to the significance of the
areas of implementation of institutional measures, business
management indicated the need for: tax holidays — 37 %; im-
proving logistics —17 %; cheaper financial resources and sim-
plification of their obtaining —16 %; promoting entry into new
markets and acquisition of new consumers —16 %; preserving
personnel potential —15 %; technical and technological assis-
tance —10 %; receiving government orders — 9 %; simplifica-
tion and acceleration of customs procedures — 7 %; receiving
consulting services — 7 %; deregulation — 7 %; business relo-
cation — 6 %; managing export deliveries of products (or per-
formance of services) — 6 % [14].

A significant factor in increasing the level of business ad-
aptation to wartime conditions is its relocation. According to
the state business relocation program, 761 enterprises were re-
located from dangerous regions, and by the end 0f 2022, ~80 %
of displaced enterprises resumed work [16]. The complexity of
relocation and the need to strengthen its institutional support
is indicated by the fact that at the end of 2022, 274 enterprises
did not decide on a place and logistics for relocation [16]. By
type of economic activity, among the enterprises that have
changed their geographical location and have already contin-
ued their activities, the largest share of ~40.24 % belongs to the
business of wholesale and retail trade, repair of auto and mo-
torcycle equipment; the share of processing industry enter-
prises is ~31.71 %; the share of companies in the field of infor-
mation and telecommunications is ~34 %; in the field of “Pro-
fessional, scientific and technical activities” ~5.85 %; con-
struction ~4.15 %. By region of relocation: ~30 % — Lviv re-
gion, ~17 % — Zakarpattia region, ~11 % — Chernivtsi region,
~8 % — Ivano-Frankivsk region, ~7 % — Khmelnytskyi region
and ~7 % — Ternopil region [16]. It also indicates industry dif-
ferentiation of business adaptability. To strengthen adaptation,
the process of business relocation should be adjusted taking
into account the interests of the regions. Its implementation
should also ensure the requirement of geographical diversifi-
cation of business processes to reduce the risks of damage, for
example, dispersion of warehouse stocks, vulnerable produc-
tion processes, etc. The process of business relocation should
contribute to the formation of new industrial complexes in the
regions, which requires the formation of strategic plans of the
regions to facilitate adaptation, where the mentioned factors
will be taken into account. Accordingly, this should be taken
into account in the State Adaptation Promotion Strategy. Ef-
fective adaptation of enterprises is possible only with the inte-
gration of efforts in this area of enterprise management and
institutional structures.

The data that the economic situation at the end of 2022 did
not change for ~18 %, significantly worsened for ~52 %, rather
worsened for ~28 %, indicate the adaptive capacity of indi-
vidual consumers. That is, according to this indicator, the
level of adaptation among consumers is ~18 %. Among con-
sumers — individuals who had a job in January 2022 (53 %) in
December of the same year, ~53 % said they were unem-
ployed, ~45 % continued to work; of them, ~22 % work in the
usual mode, ~21 % work remotely or partially, ~2 % switched
to a new job [14]. That is, according to this indicator, the level
of adaptation is ~45 %. The highest levels of non-adaptability
according to the indicator of the availability of work are found
in the population of Eastern Ukraine ~74 %, young people un-
der 35 years old ~60 % and temporarily displaced persons
~66 %. To increase the level of adaptation, consumers — indi-
viduals use various tools for acquiring financial security. These
tools have been tested in previous crises, including the COV-
ID-19 pandemic. Nowadays, even among pensioners, the fi-
nancial condition of ~25 is not threatening, although at the

beginning of the pandemic, ~40 % of pensioners stated that
their financial resources would not last more than a month
[14]. Material security reduces the psychological pressure of
threats, promotes the growth of consumerism.

A significant level of differentiation of human capital
should also be taken into account when developing measures
for institutional support of the population. For example, it
should be considered that the loss of jobs will encourage, first
of all, highly qualified specialists to look for a place of perma-
nent work abroad, which will stimulate their irreversible emi-
gration.

One of the ways of business adaptation is its sectoral trans-
formation, which allows neutralizing some of the influencing
factors indicated in Table 1. The spread of such an adaptation
path is indicated by the fact that ~21 % of the surveyed manag-
ers testify to the beginning of the specified process, ~16 % tes-
tify to the end of the transformation and ~16 % are ready to
start it [ 14]. Industry transformation requires a certain amount
of time to restore income from product sales or service provi-
sion, both due to the need for established business processes,
increasing production funds, and due to the need, sometimes
from scratch, to restore the client base. This way of business
adaptation also leads to a reduction in external investments
and the need for additional financial resources. This leads to a
significant increase in costs and leads, in particular, to the
need to save wage funds and reduce the level of payments with
suppliers. Thus, only ~3—5 % of enterprises under the condi-
tions of inflation managed to increase their wage fund, ~14—
19 % froze wage increases to the level at the end of 2021, ~39 %
stopped paying wages (Table 4 [14]). The indicator of deterio-
ration in the discipline of payments with suppliers is signifi-
cant (item 10 of Table 1), ~29 % stopped payments (Table 4).
Thus, in March-April 2022, the arrears of trade networks to
suppliers increased to ~$5,000 million.

The factor determining business adaptability is also the
level of efficiency and leadership qualities of its management.
Thus, the data in Table 5 [15] indicate that the share of enter-
prises whose level of indicators corresponds to the state before
the start of full-scale hostilities and the share of enterprises
that have improved their situation is inferior to the share of
those whose management cannot even position their situation.

The above said allows drawing a conclusion about the sig-
nificant differentiation of the level of adaptability of business
and consumers — individuals to significant challenges. There
are more vulnerable groups of enterprises: by location close to
the areas of intense hostilities and/or bomb/missile attacks; by
type of activity; depending on the stable supply of energy and

Table 4

Levels of payments to employees and suppliers of products,
raw materials or services relative to the level before the start of
large-scale hostilities, %

Settlement with
Payment of suppliers of
Assessment of the level of
avments wages to products, raw

pay employees, % materials or

services, %
Increased 3 5
Left at the same level 14 19
Reduced to 70—99 % 8 8
Reduced to 50—69 % 13 8
Reduced to 30—49 % 8 6
Reduced to less than 30 % 9 8
Payments will be suspended 33 29
Payments have not been 13 17

specified
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Table 5

The value of business indicators relative to the level before the
start of large-scale hostilities, %

Emplovees Volume of | Volume of
Evaluation Loading ig tge ’ planned planned
of the level of the . work for production
. production
of change enterprise - the next for the next
p week month
not specified 3 15 12 12
<10 % 20 19 17 12
by 10—-29 % 21 14 16 16
by 30—49 % 14 12 15 12
by 50—69 % 21 13 14 20
by 70—99 % 10 10 12 11
by 100 % 6 14 11 12
>100 % 6 3 3 4

resources, stable access to Internet networks; according to the
level of differentiation of logistics routes; flexibility of business
processes and management efficiency, etc. The biggest losses
were incurred by enterprises of the metallurgical, mining, and
chemical industries. Thus, the workload of metallurgical en-
terprises, which are not completely destroyed or captured by
the enemy, is ~15 % of the level at the beginning of a full-scale
war, mining and beneficiation enterprises ~25 %. ~40 % of
metal deposits, including gold deposits and deposits of rare
earth elements (zirconium, lithium, strontium, uranium) were
captured by the Russian Federation [17].

Assignificant technological and innovative difference in the
results of the comparison of production volumes from 2022 to
2021 is also a sign of sectoral differentiation of the level of in-
dustry adaptability. For example, there is an increase in the
share of medium-low technology industries in the volume of
industrial production by —12.6 % and, at the same time, a de-
crease in the share of medium-technology industries from
—27.3 to —17.4 %, a decrease in the share of mining industries
from 16.1 to 14.1 %, no change in the share of high-tech indus-
tries —2.3 %.

The known level of destruction of the infrastructure of
processing enterprises (item 1 of Table 1), the decrease in de-
mand for products of the non-consumer segment of the do-
mestic market (item 9 of Table 1) stimulates the adaptation of
enterprises not to increase the volume of raw material process-
ing, but to increase its export. A favorable factor for the adap-
tation, in particular, of metallurgical enterprises is the aboli-
tion of tariffs and quotas for the export of Ukrainian products
by the leading countries of the West.

At the same time, the agricultural sector demonstrated a
higher level of adaptation than industry. Institutional support
for production aimed at meeting consumer needs, support for
the export of agrarian products to ensure global food security
stimulates the preservation and increase of production vol-
umes, which increases sectoral disparities in business. This is
due to the difference in state and international financial sup-
port. Thus, agricultural production receives compensation for
the cost of purchased equipment, a reduction in the VAT rate
has been introduced for the agricultural industry, it has been
made easier to obtain cheap loans under the Government pro-
gram “5—7-9 %”, etc.). This also leads to an increase in the
risk of Ukraine becoming a predominantly agrarian state. As
indicators of the level of adaptation of the agricultural industry,
it is possible to mention that the harvest of 2023 exceeds the
needs of the domestic market by 1.5—3 times. The dairy indus-
try not only meets the needs of the Ukrainian consumer, but
also exports products due to the relocation of livestock to safer
regions and the increase in the efficiency of agricultural enter-

prises in these regions. Despite the reduction in the volume of
production as a whole across the country, the dairy industry
was able to increase production according to 2022 data in some
regions (Chernivtsi — by ~23.4 %, Ternopil — by ~21.5 %, Vin-
nytsia — by ~8.4 %) [18]. The needs of the Ukrainian consumer
are also met in meat and meat products. According to the data
of 2022, the export of this type of product even increased by
~9 % compared to 2021. At the same time, it is necessary to
take into account certain changes in the structure of consump-
tion and the structure of export of meat and meat products, in
particular, a significant increase in the share of poultry meat.
In the domestic market, this indicates that consumers have be-
gun to focus on more affordable types of meat and meat prod-
ucts. Domestic demand for fruit and berry crops is satisfied,
although ~5 % of berry orchards and ~20 % of orchards have
been lost [18]. It should be considered that the balancing of
demand and supply in this segment is ensured, in particular,
due to a significant increase in the price of products. A promis-
ing way to increase the level of adaptation of agrarian business
is to change the production structure by increasing the share of
highly profitable areas of agricultural production and reducing
the share of labor-intensive areas (in particular, reducing the
production of crops of the so-called “borscht set” to the level
necessary to meet the needs of the domestic consumer.

It is possible to predict, even with considerable uncertain-
ty, an increase in the level of business adaptation in the post-
war period for those types of economic activity that will be
aimed at meeting the needs of post-war economic recovery
[19, 20]. Factors influencing the level of adaptability of con-
sumers-individuals to significant challenges partially coincide
with factors for business, for example, in relation to the prox-
imity of the place of residence to areas of intense hostilities
(item 2 of Table 1), but there are also certain differences, for
example, by age, professional and social groups, employment
opportunities in their geographical location.

This leads to the need for differentiation of institutional
support for both business and consumers. For example, for in-
dividual consumers, such a tool for ensuring the minimum
consumer level is material assistance. At the same time, the
possibility of decent employment is more acceptable for ~62 %
[16, 21].

Inflation is a well-known factor affecting the adaptability
of business and the population (item 12 of Table 1). Inflation-
ary risks are significantly increased today due to high spend-
ing, which is not offset by investment incentives. This reduces
the consumption opportunities of citizens, as evidenced by the
comparison of changes in nominal income with price growth
(which is why the inflation indicator is used). This comparison
determines the purchasing power of citizens, the willingness to
buy non-food products. At the beginning of 2022, the Govern-
ment of Ukraine introduced regulation of consumer prices,
but with a significant increase in tariffs for energy resources,
the effectiveness of these measures will significantly decrease
due to the formation of the so-called “inflationary canopy” —
i.e., the rate of growth in the cost of production will be higher
than the rate of change in consumer prices. This could lead to
a spike in inflation. Inflationary expectations allow drawing a
conclusion about the unstable character of consumers’ adap-
tive capabilities, which requires the implementation of state
and regional measures aimed at increasing jobs, the prerequi-
site of which is the recovery of the economy [22].

The full-scale war has led to a significant risk of depopula-
tion and loss of human capital, which is one of the main fac-
tors of business maladaptation (item 7 of Table 1). This pres-
ents the institutional structures with the following tasks: facili-
tating the return of refugees from abroad; restoring the effec-
tiveness of the education sector, primarily professional educa-
tion, where human capital is formed; improvement of pension
provision (an indicator of which is the “Ratio of the average
accrued pension to the average salary”, which significantly de-
creased from 2022 to 2021); more effective promotion of the
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return of pensioners to production activities; effective promo-
tion of investments, primarily domestic, with the broad in-
volvement of the population, and, for this, an increase in the
level of bank reliability, an increase in the level of reimburse-
ment by the Deposit Guarantee Fund of individuals, free ac-
cess of the population to the purchase and sale of currency,
and tax-free receipt of money from relatives abroad.

Recommendations for increasing the level of business and
consumer adaptation are institutional support for: full-cycle
production processes, increasing the level of processing and
increasing added value; production and export of industrial
products; modernization of industrial enterprises; diversifica-
tion of energy supply sources; autonomization and decentral-
ization of energy production; reduction of the level of invest-
ment crisis and assistance in obtaining financial resources;
promoting the improvement of logistics, simplification and
acceleration of customs procedures [23, 24]. It is also neces-
sary to contribute to the reduction of the share of imports in
consumption, in particular, under institutional measures to
reduce gray and contraband imports (comparing the indica-
tors of 2022 and 2021, the share of imports in consumption by
the metal products industry increased from ~36.9 to ~46.2 %).

Taking into account the specifics of conducting business in
war conditions, in order to increase the level of adaptation and
in accordance with Table 1, specific tools for neutralizing the
influencing factors are offered: decentralization of the most
vulnerable company divisions; with the approach of the com-
bat zone — relocation of the enterprise; insurance of risks due
to military actions, which is especially relevant for the agricul-
tural sector, where the postponement of one of the types of
seasonal work can mean the loss of annual turnover; reducing
the number of links in the management, which accelerates
decision-making and increases the awareness of the top man-
agement in a fast-moving situation in war conditions; flexible
diversification of export products, which is especially relevant
for agricultural and processing industries in wartime condi-
tions. To neutralize the influence of factors 3, 4, 6 of Table 1, it
is proposed to increase the volume of warehouse stocks of
products and raw materials in the warehouses of the enterprise
and partners, to disperse warehouse stocks, to form transit
warehouses on the most problematic routes, to plan variable
logistics routes with the possibility of using different types of
transport, at crossing points of which reconstruction of own
infrastructure is required.

A promising direction of business adaptation in war condi-
tions is also the use of changes in the structure of demand in
the domestic market to reduce the market share of imported
goods and flexible reorientation to their production; focusing
on local raw materials, which will reduce the costs and risks of
their transportation. Also, the sectoral transformation is an
important factor in the adaptation of business under wartime
conditions [25].

As for individual persons, in order to ensure the appropri-
ate level of consumption, it is necessary to: develop a strategic
policy to reduce unemployment and introduce a structured
system of population employment management taking into
account regional and social disparities, increase jobs, in par-
ticular, with the support of the creation of processing enter-
prises. For this, an increase in financial assistance through the
“Work”, “New Level” programs, etc. is necessary. It is also
necessary to increase the level of compensation of costs to em-
ployers for employment of internally displaced persons; in-
creasing the volume of micro grants for those wishing to start
their own business; institutional support for the creation of
foreign enterprises in the unoccupied territory of Ukraine;
provision of temporary support to highly qualified personnel
of strategic enterprises to prevent loss of human capital; ad-
justment of social benefits taking into account inflation; im-
plementation of institutional measures to stabilize the social
protection system. This requires amendments to the Law “On
the Organization of Labor Relations in Martial Law” No.

2136-1X regarding increasing the legal protection of employ-
ees, in particular, correcting the provision on the removal of
responsibility from the employer for violation of the terms of
payment of labor “as a result of the conduct of hostilities or
acts of other circumstances of force majeure”.

Conclusions. It is indicated that the emergent nature of the
influence of large-scale threats, such as military actions, has a
complex nature for all spheres of economic activity and leads to
adecrease in the level of business adaptability. Factors affecting
adaptation have been studied. It is indicated that adaptation
processes have an uneven and unstable character, caused, in
particular, by the uneven impact of challenges on different in-
dustries and different regions of Ukraine. This is illustrated by
the statistical data presented in the tables. It is noted that new
threats often lead not only to the inhibition of the adaptation
process, but also to its significant reduction. Individual con-
sumers are more sensitive not only to the challenges of military
actions, but also to insufficiently thought-out institutional
measures (for example, a significant increase in electricity pric-
es). For businesses, the level of adaptation is differentiated by
industry, territorial location, and other characteristics. For
consumers — by their belonging to the business.

It is indicated that new large-scale threats do not exclude
the effects of smaller threats. The integral impact of a set of
threats can be not only additive in nature, but also, under cer-
tain circumstances, threats are able to influence each other,
that is, to have a multiplicative impact on the adaptation pro-
cess. It also leads to an uneven and unstable nature of business
and consumer adaptation and requires the introduction of dy-
namic institutional measures to neutralize the negative impact
on the adaptation process.

The need to form a state strategy for promoting the adapta-
tion of business and consumers to significant challenges is
pointed out. This will ensure the predictability of the conse-
quences of institutional measures. Ways of implementing this
Strategy are also proposed. The introduction of a strategic ap-
proach will simultaneously reduce the level of uncertainty, re-
duce the amplitude of the dynamic effects of threats and intro-
duce predictable business activities, ensure the relevance of
planning by consumers.

It is indicated that the business relocation process should
be adjusted taking into account the interests of the regions. Its
implementation should also ensure the requirement of geo-
graphical diversification of business processes to reduce the
risks of damage, for example, dispersion of warehouse stocks,
vulnerable production processes, etc. The process of business
relocation should contribute to the formation of new indus-
trial complexes in the regions, which requires the formation of
strategic plans of the regions to facilitate adaptation, where the
mentioned factors will be taken into account.

It is indicated that effective adaptation of enterprises is
possible only with the integration of efforts of enterprise man-
agement and institutional structures in this direction.

Based on mathematical methods, a model of step-by-step
adaptation to external challenges has been developed. This
model allows step-by-step assessment of compliance with the
direction of adaptation. In addition, assessment of the level of
adaptation is required for relevant operational planning of the
enterprise.

Recommendations on increasing the level of adaptation of
business and consumers and recommendations on ensuring
the appropriate level of consumption by individuals are pro-
vided. Taking into account the specifics of conducting busi-
ness in war conditions, specific measures to neutralize factors
that have a negative impact on the economic activity of enter-
prises are proposed to increase the level of adaptation.
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Merta. [lociinuTu nipouiec afganTailii i BUSIBUTH (haKTopu
BIUIMBY Ha ajanTa0OelibHiCTh Oi3Hecy Ta crioxkuBayviB. Po3po-
OWTH peKoMeHallii 11100 30UIbIIEeHHST PiBHS amanTalii 0i3-
Hecy Ta CMOXMBayiB i 3a0e3MeuyeHHs] HaJeXXHOTO PiBHS CIO-
KWBaHHS Di3nYHMX 0cib. Po3pobut MaTeMaTUIHy MOJIETh
IMOTOYHOTO OLIiHIOBAHHSI PiBHS aganTallii.

Metoauka. BukopucraHi 3arajibHi Ta crieiiajbHi MeTOIu
Mi3HaHHS: aOCTPAaKTHO-JIOTIYHUIA IS BCTAHOBJIEHHSI KOMII-
JIEKCHOTO XapaKTepy BIUTMBY MaCIITAOHMX BUKITUKIB Ha PiBEHb
ajanTarlii; iHIyKUii i AeyKIii — BCTAHOBJIGHHST aIMTUBHOTO i
MYJIBTUTITIKATUBHOTO XapaKTepy 3arpo3; MOPiBHUTBHOTO aHa-
JIi3y — BCTaHOBJIEHHS, 1110 afanTauiiHUil nmpoiec Mae nude-
peHLifoBaHMIA i HeCTaJIMIA XapaKTep, Ta BUABIEHHS (DaKTOPiB
BIUIMBY Ha afganTa0ebHiCTh Oi3HeCy Ta CrioxKuBayiB. Bukopuc-
TaHHST METOMY y3araJbHEHHSI — JIJIsI TIPOTIO3ULIil 1010 hopmy-
BaHH$ JepxkaBHoi Crparterii cipusiHHS ajarTallii 6i3Hecy Ta
CIOXMBAYiB 1 NUISIXiB 11 peasizarnii. MeToa iHIyKIil Ta AeTyKIlii
TaKOX JI03BOJIMB BCTAHOBUTH, 1110 HECTATIUI XapaKTep agarnTa-
LIHUX MOXKJIMBOCTEN CITOXXMBAUYiB BUMAra€ BIIPOBAIKEHHS
IHCTUTYLIIHUX 3aXO/1iB, 3alPOINOHYBATH 11i 3aX0aU. 3a BUKO-
PUCTaHHST MAaTEMAaTUIHUX METO/IIB pO3p00IeHa MOIENTb TTIOKPO-
KOBOT'O a/IalITyBaHHSI Ta OLIIHIOBAHHSI PiBHSI ajarTarlii.

PesyabraTn. locnimkeni ¢pakTopu, 1110 BIUTMBAIOTh Ha Pi-
BEeHb ajanTauii 6i3Hecy Ta croxuBauiB. BctaHoBieHo, 1110
ajanTaliiiHi mpolecu MarTh AUdepeHIliifoBaHni, HEPiBHO-
MipHMI i HecTaluit XapakTep, BKazaHi MPUYMHU LIbOTO. YKa-
3aHO, IO BIUTMB CYKYITHOCTi 3arp03 MOXKe MaTH afUTUBHUH i
MYJIbTUIUTIKATUBHUI XapakTep. YKazaHo, 110 e(eKTUBHE
afarnTyBaHHS MiATPUEMCTB MOXJIMBE JIMIIE 32 iHTEeTpallil 3y-
CUJIb MEHE/DKMEHTY MiJAMPUEMCTB i IepXKaBHUX iHCTUTYLLA.
3amporoHoBaHe 3ampoBamXeHHs gAepxaBHoi Crparteril
CIPUSIHHS aanTallii 6i3Hecy Ta CIIOXK1BayiB.

HaykoBa HoBu3na. Po3poOsieHa maTeMaTuyHa MOJEb
IMOTOYHOTO OLIiHIOBAHHSI PiBHS aganTallii.

IIpakTnyna 3nauumicts. Po3pobsiieHa mMaTeMaTuyHa MO-
JieJIb I03BOJISIE OLIHWUTU JIOTPUMaHHSI HAaIlpsMy ajanTauii Ta
OUTBIIT pesleBAaHTHUM YMHOM TIPOBAIUTH OTIEpaTUBHE TUIaHY-
BaHHSI AisSJIbBHOCTI MiJANTPUEMCTBA.

KimouoBi ciioBa: adanmayiiinuii npouec, pieenv adanma-
beavHocmi, mamemamuuna modeab, Cmpameeia CHpUAHHA
adanmauii
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