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Formulation of the problem. The systemic and long-term impact of global and local challenges deep-

ens the development of crisis phenomena in all spheres of public life and the national economy of Ukraine, 

covering production, social and labor, financial and other subsystems. Under such conditions, the problem 

of modeling the system of reducing the business risk losses, which would be oriented towards preventing 

crisis manifestations in financial and economic activity and painlessly overcoming negative consequences 

in order to ensure social and economic development, becomes relevant. The purpose of the article is to 

model the system of economic losses reducing of business in the conditions of permanent of modern global 

and local challenges. The object of the research is the economic losses reduction of business that arise as a 

result of global and local challenges. Methods used in the study: methods of scientific knowledge, namely 

analysis and synthesis, induction, measurement, observation, formalization, logical-analytical techniques, as 

well as the methodological apparatus of financial analysis and mathematical statistics. The main hypothesis 

of the study is the researching that the economic losses reduction of business should be based on methods, 

which will make it possible to correctly identify probable risks and to develop an effective system for over-

coming their negative consequences in a timely manner. Presenting main material. The study analyzed the 

results of global and local challenges to the activities of business in Ukraine, namely social and behavioral 

restrictions caused by the global outbreak of the COVID-19 pandemic. In order to prevent the negative im-

pact of uncertainty factors, the authors have developed a conceptual approach to modeling the system of 

economic losses reducing of business in the conditions of modern global and local challenges. The basic 

stages of building a system of economic losses leveling have been determined, namely: identification of 

risks of the business' functioning; survival function construction in the conditions of the crisis phenomena 

spread; evaluation of the risk situation occurrence probability (experience curve); development of a profile 

of economic losses limitation; construction of Shewhart's control charts; identification of risk areas; devel-

opment of a profile of the economic entity's response to crisis phenomena (risk leveling). The originality 

and practical significance of the research lies in the fact that the developed conceptual scheme for modeling 

the economic loss reduction system can be used and specified in the management of systemic risks, devel-

opment a profile of responses and a financial restrictions complex of business in the conditions of global 

and local challenges. Conclusions and prospects for further research: the need to form an individual com-

plex modeling vector of the economic loss leveling system has substantiated. It will enable business to sig-

nificantly reduce their level in the conditions of permanent global and local challenges in accordance with 

the methodological tools, the determinants of which should be economic and mathematical methods.  

Key words:  

economic losses, modeling, risk reduction system, survival function, probability of crisis situation, 

response profile, business, global and local challenges. 
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МОДЕЛЮВАННЯ СИСТЕМИ ЕКОНОМІЧНИХ ВТРАТ ЗМЕНШЕННЯ БІЗНЕСУ В 

УМОВАХ СУЧАСНИХ ГЛОБАЛЬНИХ І ЛОКАЛЬНИХ ВИКЛИКІВ  

Постановка проблеми. Системний і тривалий вплив глобальних і локальних викликів поглиб-

люють розвиток кризових явищ у всіх галузях суспільного життя та національної економіки Украї-

ни, охоплюючи виробничу, соціально-трудову, фінансову та інші підсистеми.  За таких умов актуа-

льною стає проблема моделювання системи зниження ризику втрат суб’єктів господарювання, яка 

була б зорієнтована на запобігання кризовим проявам у фінансово-економічній діяльності й безболі-

сне подолання негативних наслідків з метою забезпечення соціально-економічного розвитку. Мета 

статті – моделювання системи зниження економічних втрат суб’єктів господарювання в умовах 

перманентності сучасних глобальних і локальних викликів. Об’єктом дослідження є зниження еко-

номічних втрати суб’єктів господарювання, які виникають внаслідок глобальних і локальних викли-

ків. Методи, використані в дослідженні: методи наукового пізнання, а саме аналіз і синтез, індук-

ція, вимірювання, спостереження, формалізація, логіко-аналітичні прийоми, а також методологічний 

апарат ризик-менеджменту і математичної статистики. Основною гіпотезою дослідження є припу-

щення, що зниження економічних втрат суб’єктів господарювання має ґрунтуватися на методах, ви-

користання яких дасть можливість коректно визначити можливі ризики і своєчасно розробити дієву 

систему подолання їх негативних наслідків. Виклад основного матеріалу. У дослідженні проаналізо-

вано результати глобальних і локальних викликів на діяльність суб’єктів господарювання в Україні, 

а саме соціально-поведінкових обмежень, викликаних світовим спалахом пандемії COVID-19. З ме-

тою запобігання негативного впливу факторів невизначеності авторами розроблено концептуальний 

підхід до моделювання системи зниження економічних втрат суб’єктів господарювання в умовах 

сучасних глобальних і локальних викликів. Визначено базові етапи побудови системи нівелювання 

економічних втрат, а саме: ідентифікація ризиків функціонування суб’єкта господарювання; побу-

дова функції виживаності в умовах розповсюдження кризових явищ; оцінювання ймовірності на-

стання ризикової ситуації (крива досвіду); розробка профілю обмеженості економічних втрат; побу-

дова контрольних карт Шухарта; визначення зон ризику; розробка профілю відповіді суб’єкта гос-

подарювання на кризові явища (нівелювання ризику). Оригінальність та практична значимість 

дослідження полягає в тому, що розроблена концептуальна схема моделювання системи зниження 

економічних втрат може бути використана і конкретизована при управлінні системними ризиками, 

побудові профілю відповідей і комплексу фінансових обмежень суб’єктами господарювання в умо-

вах глобальних і локальних викликів. Висновки та перспективи подальших досліджень: обґрунто-

вано необхідність формування індивідуального комплексного вектору моделювання системи ніве-

лювання економічних втрат, що дасть можливість суб’єктам господарювання значно знизити їх рі-

вень в умовах перманентності глобальних і локальних викликів у відповідності до методичного ін-

струментарію, детермінантами якого мають посідати економіко-математичні методи. 

Ключові слова:  

економічні втрати, моделювання, система зниження ризику, функція виживаності, ймовірність 

настання кризової ситуації, профіль відповіді, суб’єкт господарювання, глобальні та локальні виклики. 
 

 

Formulation of the problem. Today's 

global and local challenges, the destabilization 

of regional development processes, the reduction 

of technological and innovative potential, the 

permanence of socio-behavioral restrictions dic-

tate new conditions for the functioning of busi-

ness entities, under which they inevitably face 

crisis situations that lead to economic losses. 

The systemic and long-term impact of 

negative factors of an internal and external na-

ture deepens the development of crisis phenom-

ena in all spheres of public life and the national 

economy of Ukraine, covering production, so-

cial-labour, financial and other subsystems. Un-

der such conditions, there is an urgent need to 

model a system of reducing the business risk 

losses of, which would be oriented to the preven-

tion of crisis manifestations in financial-

economic activity and painless overcoming of 

negative consequences in order to ensure socio-

economic development. 

Analysis of recent research and publica-

tions. The problems of analysis, evaluation and 

identification of risks, as well as the economic 

losses caused by them and their impact on the 

state of business' activities were dealt with by 

foreign and domestic economists, namely: V. V. 

Vitlinskyi, G. I. Velykoivanenko [1], N. M. 

Vnukova, V. A. Smoliak [2], P. I. Verchenko [3], 

K. D. Semenova, K. I. Tarasova [4], V. V. 

Lukianova [5], O. M. Herasymenko, S. R. Pasie-

ka [6] and others. Scientists V. I. Aranchii, M. M. 
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Ihnatenko [7], T. V. Hilorme [8], I. V. Svynous, 

O. O. Rudych, V. V. Zubchenko [9] and others 

dealt with issues of economic losses leveling. 

Such scientists as V. V. Voloshyna-Sidei [10], M. 

D. Kramchaninova, V. V. Vakhlakova [11] and 

M. S. Tatar [12] investigated the problems of the 

influence of socio-behavioral restrictions on the 

financial and economic condition of enterprises.  

The purpose of the research. However, 

the issue of developing a holistic concept of 

analysis and leveling of business economic loss-

es, taking into account the risks that arose under 

the influence of global and local challenges, re-

mains unresolved. This research is aimed pre-

cisely at the modeling of the loss leveling system 

and the timely identification of such risks. 

Presentation of the main material. Un-

certainty and instability are becoming permanent 

features of modern socio-economic dynamics. 

This is due to global and local challenges of a 

natural-biological, socio-economic, military-

political and humanitarian nature. Before the 

full-scale invasion of Russia into Ukraine the 

socio-behavioral restrictions, caused by the 

global outbreak of the COVID-19 pandemic, had 

the greatest economic impact on the activities of 

economic entities. t became the first experience 

in world history when a biological factor had an 

impact on the politico-legal and socio-economic 

spheres of human life. 

According to statistical data, business in 

Ukraine are in a difficult financial situation due 

to the impact of socio-behavioral restrictions, 

caused by the corona crisis. Despite the growth 

of the domestic economy during 2016-2018 and 

a slight decrease in 2019, in 2020 a significant 

reduction in industrial production took place: in 

April – by 16,2%, in May – by 12,2%, in general 

for the year – by 5,2% (Figure 1). 

The processing industry experienced the 

biggest drop (by 6,9%), and the smallest – the 

supply of electricity, gas, steam and air condi-

tioning (by 1,3%). At the same time, investment 

goods, which together form an indicator of pro-

duction capacity within a single country, de-

creased by 21,6% over the year. In addition to 

the decrease in the volume of industrial produc-

tion, in 2020, the volume of sold industrial prod-

ucts (goods and services) also decreased by 

17.8%, in particular: in the mining industry and 

quarrying – by 11.7%; processing industry – by 

12.3%; supply of electricity, gas, steam and air 

conditioning – by 35.3%; water supply, sewage, 

waste management – by 10.1%. 

 

 

Figure 1 – Indexes of industrial products 

(in % to the corresponding period of the previous year, cumulatively) 

Source: systematized by the authors based on [13], [14] 

 

Negative dynamics of the number of ac-

tive economic entities was observed, and espe-

cially – of active enterprises (tables 1, 2). This is 

a confirmation that not all business was able to 

respond in time to the conditions of socio-

economic uncertainty and implement a system 

for leveling economic losses, caused by socio-

behavioral restrictions that arose as a result of 

the global outbreak of the COVID-19 pandemic. 

During this period, small and medium 

business found themselves in the most difficult 

situation, which prompted their owners to search 

for and implement their own and state financial 

support tools for their development, quickly 

adapt to new working conditions, taking into ac-

count modern global and local challenges. 
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Table 1 – Dynamics of the number of large, medium, small and micro business, operating in 

Ukraine for 2016−2021 

Number of active entities 2016 2017 2018 2019 2020 2021 

entities of large enterprises 383 399 446 518 512 610 

entities of medium enterprises 15113 15254 16476 18129 17946 17811 

entities of small enterprises 1850034 1789406 1822671 1922978 1955119 1937827 

of them are entities of micro 

enterprises 
1800736 1737082 1764737 1864013 1898902 1880858 

Source: systematized by the authors based on [14] 

 

Table 2 – Dynamics of the number of enterprises operating in Ukraine, divided into large, medium, 

small and micro enterprises for 2016−2021 

The number of operating enterprises 2016 2017 2018 2019 2020 2021 

Total 306369 338256 355877 380597 373822 370834 

large enterprises 383 399 446 518 512 610 

medium enterprises 14832 14937 16057 17751 17602 17502 

small enterprises 291154 322920 339374 362328 355708 352722 

of them are micro enterprises 247695 278102 292772 313380 307871 304650 

Source: systematized by the authors based on [14] 

 

Quarantine restrictions led to the fact that 

most business entities did not have sufficient 

resources, including financial ones, to ensure 

stable work. Quarantine destroyed consumer 

sentiment, almost stopped such types of econom-

ic activity as retail trade, hotel and restaurant 

business. In addition, as a result of the introduc-

tion of socio-behavioral restrictions, business 

representatives were forced to freeze capital ex-

penditures and investments, and some of them 

did not last and went bankrupt. 

To date, there are still no complete statis-

tics on the effects of the war with Russia on 

Ukraine's economy. A reduction in real GDP, a 

sharp increase in inflation, an unprecedented in-

crease in the budget deficit due to a decrease in 

the economic activity of business, significant 

damage to the energy and industrial infrastruc-

ture is observed. The military conflict deprived 

the highly industrialized regions of Ukraine of 

opportunities for economic development and 

building innovative potential, caused the loss of 

significant amounts of industrial and human cap-

ital. 

Each destabilizing influence of global and 

local challenges has its own specific deployment 

logic and corresponding mechanisms for coun-

teracting this process. Economic losses arising as 

a result of socio-behavioral restrictions and 

global challenges are difficult to estimate, be-

cause they are the result not only of suspension 

of production, closing of borders, but also a de-

crease in the quantity and quality of labor re-

sources. The risks associated with such chal-

lenges are systemic, difficult to predict and, as 

shown by the consequences of the COVID-19 

pandemic and Russia's military invasion of 

Ukraine, even destructive not only for local 

economies, but also for complex socio-economic 

systems. However, in order to prevent the nega-

tive impact of uncertainty factors on business, it 

is expedient to model economic loss leveling 

systems, research systemic risk management al-

gorithms, develop response profiles and a com-

plex of financial restrictions, etc. 

In order to model the system of reducing 

economic losses of business in the conditions of 

modern global and local challenges, it is pro-

posed to use the developed conceptual scheme 

presented in Figure 2. 
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Figure 2 – Conceptual scheme of modeling the system of reducing economic losses of business  

in the conditions of modern global and local challenges 

Source: developed by the authors 

 

At the first stage of modeling the econom-

ic loss reduction system, it is necessary to de-

termine all possible risks in order to take into 

account their impact on the business entity in the 

conditions of the permanence of modern global 

and local challenges. 

At the second stage, it is expedient to build 

a survival function, the use of which makes it 

possible to identify the main factors of the sur-

vival of a business entity in the conditions of the 

spread of crisis phenomena [15, 16]. The main 

statistical methods of risk assessment (Monte 

Carlo method, VAR-methods, etc.) do not take 

into account the time factor, however, it should 

be considered when determining the probability 

of occurrence of a risk, as the level of risk may 

increase over time. According to the survival 

curves (Figure 3), it is possible to estimate the 

probability of risk occurrence over time, as well 

as the specific moment in time when the proba-

bility of risk occurrence increases sharply. 

  

Figure 3 – Survival function Figure 4 – Experience curve 

Source: built by the authors 
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At the third stage, it is necessary to carry 

out the procedure for assessing the probability of 

the occurrence of the event according to the ex-

perience curves. Since global and local challeng-

es operate permanently, the management of the 

business entity must learn (gain experience) to 

quickly and effectively respond to them and 

make assessments based on experience (Figure 

4). 

At the fourth stage of modeling the level-

ing system, the profile of economic loss re-

strictions should be developed, while the critical 

values of restrictions, that are characterized by 

the degree of influence of the corresponding type 

of risk on the amount of economic losses, for 

each type of risk should be determined taking 

into account the time factor of its impact on the 

activity of the business entity. It is clear that over 

time, in the conditions of modern global and lo-

cal challenges, the management of the business 

entity acquires a certain work experience, adapts 

to new realities, which leads to a decrease in the 

degree of uncertainty influence. 

The fifth stage of modeling is the con-

struction of Shewhart's charts (Figure 5), the 

purpose of application of which is to identify the 

exit points of the process from a stable state (cri-

teria for identifying the insufficiency of statisti-

cal control) to further establish the reasons for 

the deviation and their elimination [17]. The 

main task of building the Shewhart’s control 

chart is to determine the limit of the systemic 

variability of the process of the influence of so-

cio-behavioral restrictions on the activity of the 

business entity and predict the behavior of the 

process in the near future, taking into account 

previous data. After determining the acceptable 

level of variability, any deviation from it is con-

sidered as the result of special reasons action that 

should be detected, removed or weakened. 

At the sixth stage, it is necessary to im-

plement measures to determine risk zones de-

pending on the expected amount of losses (Fig-

ure 6) [1, 4, 18]. The probabilities of certain lev-

els of economic losses are important indicators 

that allow analyzing the risk expected from the 

impact of modern global and local challenges 

and its acceptability. So, if the probability of cat-

astrophic losses is expressed by an indicator that 

indicates the threat of the loss of all property, 

then the business entity must take the necessary 

measures in advance to prevent the occurrence 

of such a risk. 

 

 

 

Figure 5 – Shewhart's control chart 

Source: built by the authors 

 

At the seventh stage, it is expedient to 

develop a profile of the business entity's re-

sponse to crisis phenomena arising in the condi-

tions of modern global and local challenges, for 

which a system of risk leveling measures should 

be developed. These measures include: self-

insurance, creation of a special reserve fund and 

insurance commodity inventory, risk insurance, 

etc. 
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Figure 6 – Risk zones for the normal probability distribution curve 

Source: systematized by the authors based on [1] 

 

Conclusions and prospects for further 

research. Summarizing what has been said, we 

note that the timely use of the considered risk 

evaluation and prevention methods, provided 

that all proposed stages of leveling system mod-

eling are performed, will enable business to sig-

nificantly reduce the level of economic losses in 

the conditions of permanence of socio-

behavioral restrictions, global and local chal-

lenges, which today is a significant threat to their 

economic security. 
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