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Abstract. The article is devoted to the development of a set of crisis
management measures for Ukrainian manufacturing enterprises engaged in
international activities. The study explores the possibilities of adapting effective
crisis response strategies to the specific conditions caused by disruptions, labor
shortages, and unstable supply chains related to the war. The main objective is to
propose practical solutions for enhancing business continuity, operational
efficiency, and export competitiveness under crisis conditions. An additional
objective is to demonstrate how simulation modeling and digital transformation
tools can improve strategic decision-making in an uncertain environment. The
methodological approach includes comparative analysis of international practices
and the use of discrete-event simulation (DES) to assess crisis scenarios. Three

operational scenarios were modeled: pre-crisis (baseline), crisis (with supply chain
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and labor disruptions), and adaptive (involving automation and diversified
suppliers). Key performance indicators such as order fulfillment time, production
output, customer losses, and financial impact were used to evaluate the effectiveness
of various strategies. The results indicate that adaptive strategies based on Al-
driven automation, digital trade, and supply chain diversification significantly
reduce operational risks and financial losses. In the adaptive scenario, production
output recovered to 85% of baseline capacity, and financial losses were reduced by
57% compared to the crisis scenario. The study demonstrates the potential of
localized adaptation of international crisis management frameworks to the
Ukrainian context. The conclusions of the article emphasize that anti-crisis
management should be integrated as a strategic priority in Ukrainian
manufacturing enterprises, especially those involved in international operations.
The simulation confirms that proactive planning and technology adoption are
essential for sustaining competitiveness in volatile environments. Future research
may benefit from applying hybrid simulation methods and integrating risk
management frameworks to refine enterprise resilience strategies.

Keywords: project management, economic efficiency, digital technologies,

sustainable development, innovation.
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Anomauyin. Cmammsa  npucesiueHa  po3pooyi  KOMHIEKCYy  3ax00i8
AHMUKPU308020 VNPAGIIHHA O/l YKPAIHCOKUX BUPOOHUYUX HIONPUEMCME, U0
8€0ymMb MINHCHAPOOHY OIANbHICMb. ¥V 00CNI0MCEHHI PO32NIsI0AI0MbC MONCIUBOCE
aoanmayii epekmusHux cmpameziii pea2y8anHs HA Kpusy 00 Cneyupiunux ymos,
3YMOBIeHUX nepebosamu, Hecmayero poboyoi cuiu ma HecmadilbHICMIO TaHYI02I6
nocma4ants, no8 si3anumu 3 eitinoro. Mema — 3anpononyeamu npaKmuyHi piuieHus
0n1s1  nidsuwenHsi 6esnepepsnocmi 0Oi3Hecy, oOnepayitHoi egekmueHocmi ma
eKCNOPMHOI KOHKYPEHMOCHPOMONCHOCMI 8 yMoeax Kpusu. /[ooamkoea mema —
npooeMoHcmpysamu, AK IMimayiine MoO0en08anHs ma IHCmpymeHmu yu@posoi
mpancpopmayii. MOXCymsv HOKpAWUMU HAPUUHAMMS CMPAMe2iYHUX pilleHb Y
HesUusHaueHom)y cepedosuwi. Memooonoziunuii nioxio 6xI4YaAc NOPIGHAIbHUL
aHaniz MIiNCHaApOOHOI NPAKMUKU MA BUKOPUCMAHHA MOOENI08AHHS OUCKPEHHUX
nooiu (DES) ons oyinku kpuzosux cyenapiis. byno smooervosano mpu onepayitini
cyenapii: odoxpuzosutl (6azosutl), xpuzoeuil (3 JAAHYIO2OM NOCMAYAHHA MA
nepebosimu 8 pobouitl cuni) ma aoanmusrnutl (i3 3a1yueHHAM asmomamu3ayii ma
ousepcugpixosanux nocmavarvHuxie). s OYiHKu  ehekmueHocmi - pizHUX
cmpameziil BUKOPUCMOBYBANU KIHOYU08] NOKAZHUKU e(eKmueHocmi, makxi sK uac
BUKOHAHHS 3AMOBJIEHHS, 00cse 8upoOHUYmMea, empamu KIieHmie i iHancosull
enaus. Pesynremamu nokazyromo, wo aoanmugHi cmpameeii, 3ACHO8AHI HA
asmomamu3ayii Ha ocnosi LI, yupposii mopeieni ma ousepcughikayii ranyoza
NOCMAYAHHS, 3HAYHO 3HUJICYIOMb Onepayiuni pusuku ma @inancosi empamu. B
aoanmuenomy cyenapii obcseu eupooruymea eionosuaucsi 0o 85% o6azosoi
nomyasicHocmi, a ¢inancosi empamu smeHwuaucs Ha 51% nopisHaHo 3 KpU308UM
cyenapiem. Jlocniodicennss O0eMOHCMPYE NOMEHYIAl JOKAIbHOI — adanmauyii
MINCHAPOOHUX —cucmem VAPAGNIHHA KpUu3ow 00 VYKPAiHCbKO20 KOHMEKCM) .

Bucnoseku cmammi niokpecniowoms, wo aHMUuKpuzo8e YNpAaeliHHA Mae Oymu
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inmezposane SAK cmpameiyHUli npiopumem O YKPAIHCOKUX —BUPOOHUYUX
nionpuemMcme, o0cobaugo mux, wo 30UUCHIOIOMb MINHCHAPOOHY  OIsIbHICHb.
AHMUKPU308e YNPAGIIHHA MAE CIMAMU CIMPAme2iYHuUM Npiopumemom YKPaiHCbKux
BUPOOHUYUX NIONPUEMCING, 0CODNIUBO MUX, AKI 30TUCHIOIOMb MINCHAPOOHI onepayii.
Mooenosannsi niomeepodcye, wo NpoaKmueHe WIAHYBAHHA MA 6NPOBAONCEHHS
MEexXHON02It € BaANCIUBUMU Ol NIOMPUMKU KOHKYPDEHMOCNPOMONCHOCHI 8
HecmabinbHoMy cepedosuwi. Mauoymui wnsaxamu OOCHIONCEHHAMU MOA*CYMb
cmamu aHani3 3acmocy8anHs 2IOPUOHUX Memo0dié MOOeNo8anHs ma inmezpayii
CMPYKMYp VAPAGNIHHA PU3UKAMU Ol 80O0CKOHANEHHS Ccmpameziil CmitKocmi
nionpuemcmaa.

Knrwuosi cnosa: midxcnapoonuii 6iznec, Cmilkicms, a0anmueui cmpamezii.

Introduction. In today’s global economy, manufacturing enterprises are
increasingly exposed to geopolitical risks, economic shocks, and disruptions in
international trade. The full-scale war in Ukraine has further intensified these
challenges, severely affecting the stability and resilience of domestic companies
engaged in international business. Ukrainian enterprises face urgent needs to adapt
their crisis management strategies to ensure survival, sustain exports, and remain
competitive in volatile global markets.

The practical importance of this problem lies in the need to develop effective
anti-crisis management measures tailored to the realities of wartime conditions,
labor shortages, and unstable supply chains. At the same time, the scientific
relevance is connected to the lack of adapted models that integrate global best
practices (such as those implemented in China) with local conditions in Ukraine.
This study addresses these gaps by proposing and evaluating strategic crisis
responses — such as Al integration, supply chain diversification, and digital
transformation — that Ukrainian manufacturers like LLC «Andreal» can adopt to

strengthen resilience and business continuity.
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Analysis of recent research and publications. The issue of anti-crisis
management in international business has attracted significant academic interest,
particularly in the context of growing geopolitical instability, war-related
disruptions, and accelerated digital transformation. Over the past decade, researchers
have approached this topic from conceptual, technological, strategic, and regional
perspectives, revealing both common trends and context-specific gaps.

Early conceptual frameworks are outlined by Bundy et al. (2017) [1], who
integrated crisis types, organizational responses, and reputational effects in the
management literature. Paraskevas (2013) [2] built on Mitroff’s five-phase crisis
management model, which remains influential in structuring practical response
strategies. Czarnecki and Starosta (2014) [3] provided a dual-perspective view of
anti-crisis management: preventive versus reactive, emphasizing the importance of
strategic foresight.

Modern approaches increasingly rely on technological innovation. Mocanu
[4] explored the implementation of anti-crisis technologies, while Pozhueva and
Shchegolevatykh [5] investigated the role of digital tools in decision-making.
Damerji and Salimi [6] addressed artificial intelligence readiness in financial
reporting, indirectly contributing to crisis-resilient business processes. In the
Ukrainian context, Ganushchak et al. [7] analyzed innovation management in retail
during wartime risks, and Lashkun et al. [8] proposed a system of anti-crisis
measures based on project analysis.

Several studies emphasize the international dimension. Khalatur et al. [9]
analyzed how global anti-crisis practices can be adapted to transitional economies,
including Ukraine. Kara, Atamanchuk, and Kurytskyi [10] highlighted international
economic mechanisms applicable to Ukrainian enterprises. Rohulia et al. [11]
focused on risk mitigation strategies within international business security.

Workforce and institutional aspects are also prominent. Blikhar et al. [12]

investigated forced migration’s effect on enterprise human capital, while Sova and
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Morozov [13] emphasized changes in anti-crisis paradigms under war conditions.
Blakyta et al. [14] provided a broader model linking anti-crisis management with
international business security systems. Bashynska et al. [16] proposed a model for
assessing sustainable leadership within the framework of circular economy-oriented
innovation, offering valuable insight into leadership strategies that can enhance
resilience and international adaptability in times of crisis. In addition, Stroiko and
Kharus [15] discussed economic stability as a performance target of anti-crisis
management.

Identification of previously unresolved aspects of the overall problem.
Despite the volume of research, several problems remain unresolved. Few studies
combine discrete-event simulation (DES) with anti-crisis management modeling,
especially under war-induced disruptions. There is also a lack of comparative
analysis of foreign practices, particularly China's crisis strategies, and their direct
application to Ukrainian enterprises operating internationally.

Setting objectives. The study aims to adapt effective crisis response
strategies to the conditions faced by Ukrainian producers amid war-related
disruptions, labor shortages, and unstable supply chains. The objective is to propose
practical solutions for enhancing business continuity, operational efficiency, and
export competitiveness under crisis conditions. An additional goal is to demonstrate
how simulation modeling and digital transformation tools can improve strategic
decision-making in an uncertain environment.

Results. Drawing on China’s successful anti-crisis management experience,
Ukrainian manufacturing enterprises involved in international business can
significantly strengthen their resilience by adopting key crisis response strategies.
Chinese companies have demonstrated the effectiveness of combining government
support mechanisms, digital transformation, and adaptive supply chain management

to mitigate financial risks and maintain stable operations under volatile conditions.
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Based on this experience, a set of practical recommendations is proposed for

developing and customizing an effective anti-crisis management model that aligns

with the specific challenges faced by Ukrainian producers (Table 1). The proposed

strategies emphasize the importance of integrating artificial intelligence, digital

trade tools, and diversified supply chains as core elements of business continuity

planning.

Table 1.

Key Recommendations for Adapting Anti-Crisis Management Models

Recommendation

Chinese Practice

Enterprise
Implementation

Expected Outcomes

Government-
Supported
Financial
Stability

Chinese firms utilize
state incentives, tax
relief, and low-interest
financing.

Pursue state-backed
loans, deferred taxes,
and grants, especially
in Ukraine and the
EU, to enhance
financial stability.

Improved liquidity,
reduced tax burden,
and better access to
affordable capital.

Al-Enhanced
Production and
Cost Efficiency

Chinese manufacturers

employ Al, automation,
and data-driven tools to

cut expenses and boost
productivity.

Adopt Al-based
inventory systems and
automate production
to lower waste and
streamline supply
chains.

Reduced operational
costs, better
efficiency, and
increased
competitiveness.

Supply Chain
Resilience and
Localization

Chinese businesses create
layered supplier networks
across multiple regions to

reduce risks.

Build supplier
networks in China,
Europe, and beyond to
minimize dependence
on single suppliers
and stabilize sourcing.

Stronger supply
chain resilience, cost
efficiency, and
enhanced sourcing
flexibility.

Digitalization
and E-Commerce
Growth

China rapidly adapts to
market changes through
digital channels and
cross-border e-
commerce.

Develop digital sales
strategies, integrate
with e-commerce
platforms, and use Al-
powered marketing
tools to improve
online visibility.

Higher international
sales, improved
customer
engagement, and
reduced reliance on
traditional channels.

Currency Risk
Management and
Flexible Pricing

Major Chinese exporters
use hedging instruments
(e.g., forward contracts,

multi-currency pricing)

to manage currency risks.

Apply hedging
techniques and
adaptive pricing
models to protect
revenue and maintain
financial stability.

Reduced currency
volatility impact and
more reliable
financial forecasting.

Crisis

Preparedness and

China utilizes a
centralized crisis

Create internal crisis
teams, implement

Faster recovery
during crises,
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Strategic response model with real-time financial minimized
Flexibility real-time monitoring and | tracking, and maintain disruptions, and
strategic adaptation. a flexible strategic stronger
plan. organizational
resilience.

Source: authors’ own development

The adoption of these approaches can contribute to improved financial
stability, increased operational efficiency, and enhanced international
competitiveness. Moreover, they provide a foundation for navigating uncertainty
and promoting sustainable long-term growth in dynamic and crisis-prone market
environments.

Discrete-Event Simulation (DES) is a widely used approach in logistics,
supply chain, and production process modeling. Unlike continuous simulations,
DES models business processes as a sequence of discrete events occurring at specific
points in time. This allows us to capture the dynamics of production, order
fulfillment, and logistics delays under different crisis scenarios.

For Ukrainian enterprises, Discrete Event Simulation (DES) proves especially
valuable in evaluating:

— production bottlenecks: assessing how delays in raw material deliveries
influence manufacturing efficiency.

— order fulfillment: understanding how production limitations impact the
company's capacity to meet customer demand.

— operational disruption due to crisis: analyzing the effects of war-related
supply chain interruptions on enterprise’s overall performance.

— alternative strategic scenarios: exploring the outcomes of sourcing from
alternative suppliers (e.g., in China or the EU) or investing in production automation.

To simulate the impact of the ongoing crisis, we define essential input

variables, system constraints, and performance indicators, as outlined in Table 2.
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Table 2.
Key variables and assumptions for the model
Variable Description
Raw material lead Duration needed for raw materials to arrive at the production facility;
time used to model delays under various disruption scenarios.

Time taken to manufacture a single batch of security seals under

Production cycle time normal operating conditions.

Order-to-delivery Total time from receiving a customer order to its fulfillment and
time dispatch.

Availability status of production machinery, reflecting potential

Machine uptime downtime due to maintenance or unexpected failures.

Number of workers available for manufacturing processes,

Labor availability considering possible shortages due to war-related challenges.

Quantity of raw materials and finished products in storage,

Inventory status determining readiness to fulfill orders.

Delivery time to Estimated shipping time for finished goods to reach customers in
markets target regions such as the EU, China, or North America.
Alternative sourcing Impact of switching to a new supplier in China to offset material
scenario shortages or delays.
Automation Effects of introducing automation technologies to reduce reliance on
investment scenario manual labor and enhance production resilience.

Source: authors’ own development

These parameters enable the simulation of various crisis and recovery
scenarios, allowing us to evaluate the effectiveness of alternative strategies in
enhancing operational efficiency.

To assess how external disruptions affect enterprise performance, we develop
three core scenarios. The simulation relies on the operational characteristics of a
typical Ukrainian manufacturing company — LLC Andreal — as presented in Table
3.

Table 3.
Simulation Scenarios for LLC «Andreal» Under Different Crisis Conditions
Basglci?]r;a(rlg’?eﬁNar Scenario 2: Crisis Scenario 3: Adaptive
Factor Normal Scenario (Supply Chain Strategy (Alternative
Conditions) Disruptions) Suppliers & Automation)
Standard delivery . Procurement shifts to
Raw Material time of Shipments are delayed by Chinese suppliers,
. 4-6 weeks due to supply o
Supply approximately 2 - .- resulting in shorter
chain instability. . .
weeks. delivery times.
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Manufacturing

Each production

Production efficiency
drops to 60% due to
equipment limitations,

Al-enabled automated
sealing machines are
implemented to enhance

Time batch takes 7 days. extending manufacturing production speed and
time. efficiency.
Full staffing levels - Automation compensates

Worker with 100% Wor_kforce availability for labor shortages,
o declines by 50% due to ) )

Availability workforce . 4 ensuring consistent

- wartime displacement. .

availability. production.

Transportation

Export deliveries

Transport restrictions lead
to significant logistical

Streamlined logistics
networks reduce overall

Time take 5-10 days. delays. shipping times.
Production delays are
Order Average order | i6mentis delayed by | reduced by 50%, and
Fulfillment completion in about .
Time 3 weeks 6-8 weeks. o_verall order fulfillment
' is accelerated by 30%.
Improved delivery
Stable b_ase of Loss of some reliability and production
Customer domestic and . . .
. . . international customers to speed help retain key
Retention international

clients.

competing firms.

clients and maintain
trust.

This structured approach highlights the critical differences in Andreal’s
operational capacity under crisis conditions and demonstrates the potential benefits
of adopting an adaptive strategy based on supply chain diversification and
automation. The following simulation results will further illustrate the impact of
these strategies on Andreal’s financial performance and market resilience.

Using DES, we simulate the production system and measure performance
under 1000 iterations per scenario. We generate insights into: Production bottlenecks
(e.g., raw material waiting time); Delays in customer orders; Warehouse stock
fluctuations; Financial impact of different strategies.

The flowchart (Fig. 1) illustrates the step-by-step process modeled in the DES

simulation.
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Fig. 1 — DES Process Flowchart for LLC Andreal

Source: authors’ own development

Following the simulation, we evaluate several key performance indicators
(KPIs) to compare operational outcomes across the three modeled scenarios. The

results are summarized in Table 4.

Table 4.
KPIs across the three scenarios
KPI Scenario 1. Scenario 2. Scenario 3.
Normal Crisis Adaptive
Average Order Fulfillment Time (days) 21 45 28
Production Output (as % of full 0 0 0
capacity) 100% 60% 85%
Inventory Shortages (percentage of 0 0 0
impacted orders) oY% 50% 15%
Workforce Utilization Rate 100% 50% 70%
Customer Att_rltlon (percentage of 20 30% 10%
clients lost)
Estimated Flnqnc_:lal Losses (UAH 0 7 5M 3.9M
millions)
Source: authors’ own development
https://econp.com.ua/index.php/journal/about ISSN: 2786-9431
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So, the results are follows:

Scenario 1 (Normal Conditions) reflects Andreal’s pre-war operational
environment, where the company functioned at full production capacity. Orders
were fulfilled within three weeks, inventory shortages were minimal (5%), and
customer retention stood at 98%. No notable financial losses were incurred during
this period.

Scenario 2 (Crisis — Supply Chain Disruptions) illustrates the substantial
negative effects of wartime disruptions on enterprise performance. Order fulfillment
times extended to 6-8 weeks, with half of all orders affected by inventory shortages.
Production output dropped to 60% of capacity, and workforce availability declined
by 50% due to displacement. These disruptions led to a 30% loss of customers, as
many international clients turned to more reliable suppliers. Consequently, financial
losses totaled 7.5 million UAH, driven by decreased production, supply chain
interruptions, and missed sales opportunities.

Scenario 3 (Adaptive Strategies — Alternative Suppliers & Automation)
explores the impact of strategic interventions inspired by China’s crisis response
model. Through supplier diversification—including sourcing from China—and the
introduction of automation to offset labor shortages, Andreal managed to shorten
order fulfillment to four weeks, recover production to 85% capacity, and reduce
financial losses by 57% compared to the crisis scenario. Although customer
retention (90%) did not return to pre-war levels, it represented a marked
improvement over the crisis conditions.

To illustrate the simulation outcomes, we present key performance indicators

graphically (Fig. 2).
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10%
Customer Losses (% of clients lost) 30%
2%
70%
Worker Utilization Rate 50%
100%
15%

Inventory Shortages (% of orders affected) F 50%
5%
85%
Production Output (% of max capacity) m
100%

0% 20% 40% 60% 80% 100% 120%

Scenario 3. mScenario 2. mScenario 1.

Fig. 2. KPIs across the three scenarios

Source: authors’ own development

The results of the Discrete-Event Simulation (DES) offer important insights
into how LLC Andreal can lessen the adverse effects of crises by adopting
alternative sourcing strategies and automation.

DES has proven to be an effective tool for modeling the impacts of external
disruptions on production processes, supply chains, and financial outcomes.

These findings underscore the critical role of proactive risk management,
digitalization, and supply chain adaptability in ensuring business continuity for
Ukrainian enterprises operating in an increasingly unstable global environment.

Conclusions. The results of the study confirm the relevance and necessity of
developing a comprehensive anti-crisis management approach for Ukrainian
manufacturing enterprises engaged in international business. Based on the goal of

the research — to adapt successful foreign practices, particularly China's experience,
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to the Ukrainian context — the proposed measures effectively address key crisis-
related challenges. Through the application of simulation modeling and strategic
recommendations, the study demonstrates the potential of Al integration, supply
chain diversification, and digital tools to enhance enterprise resilience and
performance. All research objectives have been achieved, yet further studies are
needed to assess the long-term impact of automation and financial risk mitigation
under prolonged instability. Future research may benefit from applying comparative
regional analysis and hybrid modeling approaches to refine anti-crisis strategies for

small and medium-sized enterprises.
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