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ABSTRACT:  

The full-scale war in Ukraine has significantly transformed the international economic 
activities of enterprises, requiring new approaches to assessing resilience under crisis 
conditions. This study aims to develop a standardized longitudinal model for measuring 
enterprise resilience in a wartime economy, with a focus on marketing adaptation and 
international marketing. 
The research is based on international statistical data (Trade Map) and applies a longitudinal 
approach to analyze changes in foreign economic activity. An Integrated Enterprise Resilience 
Index (IERI) is proposed, combining indicators of export performance, value-added structure, 
and export diversification. 
The empirical analysis of Ukraine’s exports in 2020–2024 reveals substantial structural shifts 
caused by wartime shocks, logistical disruptions, and global economic changes. Industrial 
sectors, particularly metallurgy, mechanical engineering, and chemicals, experienced the most 
significant decline, while the agri-food sector demonstrated relatively higher resilience and 
maintained a leading role in export composition. The IERI dynamics indicate a sharp decline 
during the initial crisis phase followed by gradual stabilization. 
Based on the findings, a Resilience-Driven Export Transformation Model is developed, 
explaining the transition from crisis survival to long-term resilience. The results highlight the 
importance of marketing adaptation, market diversification, alternative logistics, and 
international marketing in strengthening enterprise resilience. The proposed index provides a 
practical tool for evaluating export performance and supporting strategic decision-making 
under conditions of economic instability. 
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branding; value-added; logistics resilience; crisis planning; risk management; sustainable development; 
ESG; export resilience; international trade; export transformation; economic resilience of enterprises. 
 
1. Introduction 
 

The full-scale war in Ukraine has caused a profound transformation of the 
economic environment in which enterprises operate. The destruction of infrastructure, 
disruptions of logistics chains, a decline in domestic demand, and a high level of 
uncertainty have significantly affected the ability of enterprises to maintain stable 
economic activity. Under such conditions, enterprise resilience becomes critically 
important, as it determines the ability of businesses to adapt to crisis conditions, restore 
operational activities, and ensure long-term competitiveness. 

Contemporary global economic crises, including the COVID-19 pandemic, 
geopolitical conflicts, and disruptions of international supply chains, have significantly 
increased scholarly interest in the study of enterprise and economic system resilience. 
However, war creates fundamentally new challenges that go beyond the scope of 
traditional economic crises and require a reconsideration of approaches to assessing 
business resilience. 

In the context of Ukraine, an important factor in strengthening enterprise 
resilience is marketing adaptation, which involves the transformation of marketing 
strategies, the intensification of marketing research, the development of branding, and a 
reorientation toward international markets. Under conditions of declining domestic 
demand, international marketing and export activity become one of the key mechanisms 
for sustaining the economic activity of enterprises. In particular, an important role is played 
by the diversification of sales markets, the development of products with higher value 
added, and the creation of competitive brands in international markets. 

An additional factor of resilience is logistics adaptation, as the war has significantly 
complicated traditional supply routes and export channels. Under these conditions, 
enterprises are forced to restructure their logistics systems, search for alternative transport 
routes, and integrate new partnership networks. 

An important role in the formation of the long-term competitiveness of 
enterprises is also played by the principles of sustainable development and ESG, which 
increasingly become a prerequisite for access to international markets, investments, and 
financial resources. 

Despite the significant number of studies devoted to crisis management and 
business resilience, most of them focus on specific aspects of resilience or on the 
performance of individual enterprises. At the same time, standardized approaches to the 
comprehensive measurement of enterprise resilience based on international statistical data 
remain insufficiently developed. While such approaches enable comparative and dynamic 
analysis, they may overlook firm-level heterogeneity, as aggregate export indicators can 
obscure differences in adaptive capacity between small and large enterprises, 
manufacturing and service firms, as well as domestically oriented and export-dependent 
businesses, particularly under wartime conditions. In this regard, the proposed IERI 
methodology can be further refined by incorporating mechanisms that account for these 
structural differences. 
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The application of a longitudinal approach is particularly relevant, as it allows the 
study of changes in resilience indicators over time and the evaluation of transformation 
processes that occur in enterprises under conditions of prolonged crises. International 
statistical platforms, including Trade Map and other global economic databases, enable the 
analysis of export trends, market diversification, trade composition, and value-added 
creation. 

In this context, there is a need to develop a standardized longitudinal model for 
measuring the resilience of Ukrainian enterprises that would combine indicators of 
international trade, marketing adaptation, market diversification, and logistics resilience. 
Such an approach makes it possible to assess the transformation of enterprises from the 
stage of survival toward the formation of long-term resilience and sustainable 
development. 

The aim of the study is to develop a standardized longitudinal model for 
measuring the resilience of Ukrainian enterprises under wartime conditions on the basis 
of international statistical data, with a focus on marketing adaptation and international 
marketing. The model involves the construction of an integrated resilience index that takes 
into account the dynamics of export activity, market diversification, the development of 
value-added products, logistics adaptation, and other factors related to the ability of 
enterprises to transform their business models and ensure long-term competitiveness 
within the global economic environment. 

The scientific novelty of the study lies in the development of a standardized 
longitudinal model for measuring the resilience of Ukrainian enterprises during the war, 
which integrates indicators of international trade, marketing adaptation, and market 
diversification on the basis of open international statistical databases. In contrast to 
existing approaches that mainly focus on the analysis of financial indicators of individual 
enterprises, the proposed model provides for the construction of an integrated resilience 
index that allows the evaluation of the dynamics of the transformation of Ukrainian 
business from the stage of crisis survival toward the formation of long-term 
competitiveness in international markets. A distinctive feature of the approach is the 
inclusion of marketing-related resilience factors, including export development, market 
diversification, the formation of products with higher value added, and logistics adaptation 
under the conditions of a wartime economy. 

The proposed approach expands the methodology for the study of enterprise 
resilience and creates a toolkit for the longitudinal analysis of transformation processes in 
the international economic activities of Ukrainian businesses, taking into account 
marketing-related resilience factors such as the development of international marketing, 
diversification of export markets, the formation of value added, and the strengthening of 
the competitiveness of Ukrainian products within the global economic environment. 

The scientific novelty of the research also consists in the development of a 
standardized longitudinal model for measuring enterprise resilience in international 
economic activity on the basis of an integrated index that combines indicators of export 
dynamics, structural changes in value-added formation, and sectoral diversification of 
exports. Unlike existing approaches, the proposed model enables a dynamic evaluation of 
changes in enterprises’ international activities during periods of severe economic and 
geopolitical crises. The developed approach expands the methodology for the study of 
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enterprise resilience and enables the evaluation of the role of marketing adaptation and 
international marketing in the formation of business economic resilience. 
 

2. Literature Review 
 
In contemporary economic literature, considerable attention is devoted to the 

study of enterprise resilience during periods of economic instability and crisis 
transformation. Sheng (2025) examines approaches to measuring enterprise resilience and 
proposes an assessment model that takes into account the ability of enterprises to 
withstand risks, adapt to changes in the economic environment, and restore economic 
activity after crisis shocks. The author emphasizes that enterprise resilience develops 
dynamically and requires long-term analysis of changes in economic indicators. Soroka et 
al. (2020) investigate the mechanisms of business resilience formation at the regional level 
and propose a system of quantitative indicators for assessing the ability of enterprises to 
adapt to changes in the economic environment. The use of standardized indicators makes 
it possible to conduct comparative analysis of enterprise development under different 
economic conditions. Zhao (2025) analyzes the influence of strategic thinking and 
managerial vigilance on the ability of enterprises to respond to crisis-driven changes in the 
economic environment. The study emphasizes that strategic managerial flexibility and the 
ability to promptly adapt managerial decisions contribute to strengthening enterprise 
resilience in an unstable economic environment. Thus, enterprise resilience is considered 
a complex characteristic that reflects the ability of firms to adapt to crisis changes, maintain 
the stability of economic activity, and ensure recovery after external shocks. 

In this context, marketing-related factors of enterprise adaptation to changes in 
the international market environment acquire particular importance. A significant body of 
research associates the formation of enterprise resilience with the development of 
international marketing and marketing adaptation to changes in the global market 
environment. Zahoor and Lew (2023) note that the development of international 
marketing competencies and the strategic flexibility of enterprises contribute to improving 
export performance and strengthening the competitive positions of firms in international 
markets. Pfajfar, Mitręga, and Shoham (2024) examine international marketing capabilities 
in the context of dynamic capabilities and emphasize their importance for the formation 
of competitive advantages in the global economic environment. The development of such 
capabilities enables enterprises to respond more effectively to changes in demand and to 
adapt marketing strategies to the conditions of international markets. Ciszewska Mlinarič, 
Siemieniako, and Wójcik (2024) investigate the role of international marketing 
competencies in ensuring export performance during periods of economic turbulence and 
demonstrate that the development of marketing capabilities contributes to strengthening 
enterprise competitiveness in international markets. Khan (2021) emphasizes the role of 
marketing skills and the ability of enterprises to respond promptly to changes in market 
demand in the formation of effective export activity, which contributes to strengthening 
their positions in the international business environment. Therefore, research findings 
indicate the significant role of marketing adaptation and the development of international 
marketing in the formation of enterprise competitive advantages and in ensuring effective 
performance in foreign markets. 
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An important factor in ensuring enterprise resilience is the diversification of 
export markets and the development of international trade. Cadot, Carrère, and Strauss 
Kahn (2011) examine the processes of export diversification in the context of economic 
development and demonstrate that the expansion of the export structure and the 
geographical scope of sales markets contributes to strengthening the resilience of foreign 
economic activity. The authors emphasize that export diversification reduces dependence 
on specific product groups or markets and increases the ability of economic actors to adapt 
to fluctuations in international demand. In this context, the expansion of the geographical 
scope of sales markets and the reduction of export concentration are considered important 
mechanisms for enhancing the stability of international economic activity. 

Contemporary research also emphasizes the growing role of digital technologies 
in the transformation of enterprise marketing activities. Davenport, Guha, Grewal, and 
Bressgott (2020) note that the use of artificial intelligence expands the capabilities of 
enterprises in analyzing market data, forecasting demand, and optimizing marketing 
strategies. De Bruyn et al. (2020) emphasize that the application of artificial intelligence in 
marketing creates new opportunities for the personalization of marketing communications 
and for increasing the effectiveness of interaction with customers. Verhoef et al. (2021) 
consider the digital transformation of marketing as a comprehensive process that 
encompasses changes in business models, organizational structures, and mechanisms of 
interaction with consumers. 

The studies of Tanasiichuk and co-authors examine various aspects of the 
international marketing activities of enterprises and their adaptation to changes in the 
global economic environment. In particular, Tanasiichuk et al. (2020a) analyze the 
processes of convergence in international agricultural markets and their influence on the 
international diversification of enterprise activities. In subsequent studies, the authors 
propose methodological approaches to assessing enterprise marketing management in the 
context of international diversification (Tanasiichuk et al., 2020b). Further research is 
focused on the formation of resilient strategies for international marketing segmentation 
(Tanasiichuk et al., 2023) and on the use of digital technologies for developing sustainable 
enterprise strategies in international markets (Tanasiichuk et al., 2024). These studies form 
the theoretical foundation for examining the marketing adaptation of enterprises within 
an unstable economic environment. 

Ricci et al. (2024) emphasize that enterprises with high ESG performance 
demonstrate a greater ability to withstand economic and geopolitical shocks, which 
indicates the importance of sustainable development principles for ensuring the long-term 
resilience of businesses. Thus, the digitalization of marketing activities and the integration 
of sustainable development principles are considered important factors for increasing the 
competitiveness and adaptability of enterprises in the global economic environment. 

The results of scientific research indicate considerable attention to the issues of 
enterprise resilience, the development of international marketing, the diversification of 
export markets, and the use of digital technologies in business. The academic literature 
examines various aspects of enterprise adaptation to crisis conditions, including 
managerial, marketing, and institutional factors that shape competitive advantages. At the 
same time, most studies focus on the analysis of individual components of enterprise 
resilience or on specific aspects of their international activities. In particular, scholarly 
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works address the development of international marketing, the marketing adaptation of 
enterprises to changes in the global market environment, the diversification of export 
markets, and the use of digital technologies in marketing activities. 

However, in contemporary academic literature, approaches to the comprehensive 
quantitative measurement of enterprise resilience over time remain insufficiently 
developed. Such approaches would allow the assessment of transformation processes in 
business development under conditions of prolonged economic and geopolitical crises. In 
particular, studies that integrate indicators of international trade, marketing adaptation, 
export market diversification, and value-added formation within a unified analytical system 
for evaluating enterprise resilience remain limited. 

At the same time, the multidimensional nature of enterprise resilience raises the 
question of whether existing composite frameworks, including the proposed IERI with its 
five-component structure, fully capture its complexity. Additional dimensions - such as 
financial liquidity, human capital adaptability, and institutional support mechanisms - may 
also play a significant role in shaping resilience, especially under wartime conditions. While 
the IERI focuses on key externally observable indicators derived from international 
statistics, its further development may involve the incorporation of these complementary 
dimensions. 

In this context, the development of standardized approaches to assessing 
enterprise resilience on the basis of international statistical data becomes particularly 
relevant, as such approaches make it possible to examine business transformation 
dynamically and to account for changes in the international economic activities of 
enterprises. This necessitates the development of a standardized longitudinal model for 
measuring enterprise resilience, which would enable the analysis of the transformation of 
Ukrainian businesses from the stage of survival toward the formation of long-term 
resilience and competitiveness within the conditions of a wartime economy. 

 
3. Results of the Study 
3.1. Theoretical Framework for Measuring Enterprise Resilience 

 
Enterprise resilience in the contemporary economic environment is considered a 

complex characteristic that reflects the ability of businesses to adapt to external shocks, 
maintain the stability of economic activity, and ensure long-term competitiveness within a 
changing global environment. The conditions of a wartime economy significantly increase 
the importance of enterprise adaptability, as disruptions of logistics chains, changes in 
market conditions, and an increased level of risk require the transformation of business 
models and development strategies. 

In this context, enterprise resilience can be viewed as a multidimensional category 
formed under the influence of economic, marketing, logistics, and institutional factors. A 
key factor in building resilience is the marketing adaptation of enterprises to evolving 
global market conditions, including the expansion of international marketing activities, 
diversification of export markets, an increased share of value-added products, and the 
development of competitive brands in global markets. 

In academic research, enterprise resilience is often assessed on the basis of 
financial indicators or the performance results of individual companies. However, under 
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the conditions of a wartime economy, access to detailed financial information about 
enterprises is limited, which necessitates the use of alternative approaches to assessing 
business resilience. In this regard, the use of international statistical databases appears 
promising, as they make it possible to analyze structural changes in international trade, 
export dynamics, and the level of market diversification. 

Within the framework of this study, an approach to measuring enterprise 
resilience is proposed that is based on the use of indicators of international trade and the 
marketing adaptation of enterprises. The foundation of this approach is the construction 
of an Integrated Enterprise Resilience Index that reflects the ability of businesses to adapt 
to changes in the global economic environment and to ensure stable development in the 
long term. 

The proposed index is constructed on the basis of a system of interconnected 
indicators that characterize different aspects of enterprise resilience in international 
economic activity (Fig. 1). 

 

 
Figure 1. Key components of the Integrated Enterprise Resilience Index in international business activities 
 

To study the transformation processes of enterprise development over time, the 
use of a longitudinal approach is appropriate, as it allows the analysis of changes in 
resilience indicators and enables the evaluation of business adaptation processes under 
crisis conditions. Longitudinal analysis makes it possible to trace how enterprises 
transform their international economic activities in response to external shocks and how 
the structure of their export activities evolves during different periods of economic 
turbulence. 

At the same time, while the proposed framework emphasizes the role of 
marketing adaptation in resilience formation, it does not empirically differentiate between 
proactive strategies - such as deliberate brand development and export market 
diversification - and reactive adjustments driven by necessity under wartime constraints. 

Main Components of the Integrated Enterprise Resilience Index

Export resilience reflects the dynamics of international trade and the ability of enterprises to maintain a stable 
level of exports.

Export market diversification characterizes the level of concentration in international trade and the 
dependence of enterprises on specific sales markets.

Marketing adaptation includes the transformation of marketing strategies, the development of international 
marketing, and the use of digital tools in product promotion.

Logistics resilience reflects the ability of enterprises to adapt logistics systems to changes in transport 
infrastructure and international trade routes.

Value-added formation characterizes structural changes in international trade and the transition toward 
exporting products with a higher level of processing.
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This limitation makes it more difficult to distinguish between enterprises that pursue 
strategic transformation and those that primarily respond to external pressures. Addressing 
this distinction represents an important direction for further refinement of the model. 

Thus, the proposed approach provides a conceptual framework for developing 
the Integrated Enterprise Resilience Index, enabling a comprehensive assessment of 
changes in international business activities. Unlike traditional approaches that mainly rely 
on the financial indicators of individual companies, the proposed model uses international 
statistical data and allows the implementation of longitudinal analysis of structural changes 
in international trade. 

 
3.2. Methodology for Developing the Integrated Enterprise Resilience Index 

 
For the practical implementation of the proposed approach to measuring 

enterprise resilience, this study develops a methodology for constructing the Integrated 
Enterprise Resilience Index, which is based on the use of international statistical data and 
enables dynamic analysis of the transformation of enterprises’ international economic 
activities. 

The proposed methodology relies on open international statistical databases, 
enabling comparative and dynamic analysis of changes in enterprise development. The 
main data sources may include international analytical platforms such as Trade Map, The 
Global Economy, as well as other international trade statistical databases. The construction 
of the Integrated Enterprise Resilience Index involves several sequential stages (Fig. 2). 

 

 
Figure 2. Stages of constructing the Integrated Enterprise Resilience Index in the international economic activity of 
enterprises 

 
At the first stage, a system of indicators is selected that reflects the key aspects of 

enterprise resilience in international economic activity. The indicators are grouped 
according to the main components of resilience, which makes it possible to account for 
the multidimensional nature of enterprise adaptation to crisis conditions. Within the 

Stages of Constructing the Integrated Enterprise Resilience Index in International 
Economic Activity

1. Selection of a system of indicators that reflect the key aspects of enterprise 
resilience in international economic activity.

2. Normalization of indicators, which makes it possible to bring heterogeneous 
statistical data to a unified measurement scale.

3. Aggregation of indicators within each resilience component, which enables the 
formation of subindices for specific directions of enterprise development.
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framework of this study, the following groups of indicators are proposed for use (Table 
1). 
Table 1. System of indicators reflecting the key aspects of enterprise resilience in 
international economic activity 

1. Export Resilience characterizes the ability of enterprises to maintain stable export dynamics under 
conditions of changes in the international market environment. This group may 
include indicators of export dynamics, export growth rates, and the country’s 
share in global trade. 

2. Export Market 
Diversification  

reflects the level of concentration in international trade and the dependence of 
enterprises on specific sales markets. To assess this aspect, indicators of the 
geographical structure of exports and international trade concentration indices 
may be used. 

3. Marketing 
Adaptation  

characterizes the ability of enterprises to adapt marketing strategies to changes 
in the international market environment. This group may include indicators 
related to the development of international marketing, the expansion of export 
geography, and the use of digital marketing tools. 

4. Logistics Resilience reflects the ability of enterprises to adapt logistics systems to changes in 
international transport routes and infrastructure constraints. 

5. Value-Added 
Development  

characterizes structural changes in international trade and the transition toward 
exporting products with a higher level of processing. 

Source: compiled by the author 

 
At the second stage, the normalization of indicators is carried out, which makes it 

possible to bring heterogeneous statistical data to a unified measurement scale. For this 
purpose, standard normalization methods may be applied, including min–max 
normalization or the standardization of indicators. 

The normalization of indicators can be represented by the following formula. 

(1) 
Where 
Xi is the value of the indicator in the corresponding period, 
Xmin is the minimum value of the indicator in the sample, 
Xmax is the maximum value of the indicator in the sample. 

 
At the third stage, the indicators are aggregated within each resilience component, 

which makes it possible to construct subindices for specific directions of enterprise 
development. 

After that, the Integrated Enterprise Resilience Index is constructed, which is 
defined as the weighted sum of the corresponding subindices. 

  
  (2) 

Where 
IERI is the Integrated Enterprise Resilience Index; 
ER is the export resilience subindex; 
ED is the export market diversification subindex; 
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MA is the marketing adaptation subindex; 
LR is the logistics resilience subindex; 
VA is the value-added formation subindex; 
w1…w5 are the weighting coefficients of the corresponding components. 

 
To examine the transformation processes of enterprise development over time, 

the Integrated Enterprise Resilience Index is calculated dynamically, which makes it 
possible to apply a longitudinal approach to the analysis of enterprise resilience. This 
enables the assessment of changes in resilience indicators during different periods of 
economic instability and allows the tracing of the transformation of enterprises from the 
stage of crisis survival toward the formation of long-term competitiveness. 

Thus, the proposed methodology makes it possible to construct a comprehensive 
instrument for assessing enterprise resilience that is based on international statistical data 
and takes into account the key aspects of enterprises’ international economic activity. 

 
3.3. Empirical Assessment of Enterprise Resilience Based on International Trade 
Indicators 

 
The empirical assessment of enterprise resilience within the proposed model is 

based on the use of international statistical data that reflect the dynamics of foreign 
economic activity and structural changes in international trade. The use of such data allows 
a comprehensive analysis of enterprise transformation processes within the context of the 
global economic environment and enables the evaluation of their ability to adapt to crisis 
conditions. 

The study proposes the use of statistical data from international analytical 
platforms, including Trade Map, The Global Economy, and other international databases 
of economic indicators. These platforms provide information on export dynamics, the 
structure of international trade, the geographical distribution of sales markets, and other 
indicators that make it possible to assess changes in the international economic activities 
of enterprises. 

The empirical research involves the analysis of foreign economic activity 
indicators over time, which allows the application of a longitudinal approach to assessing 
enterprise resilience. Such an approach enables the study of changes in international trade 
indicators during different periods of economic instability and allows the evaluation of 
enterprise adaptation processes to changes in the international market environment. 

Within the framework of the study, the analysis may cover the period preceding 
the full-scale war, the period of crisis adaptation, and the stage of gradual enterprise 
transformation. This makes it possible to trace changes in the export structure and in the 
dynamics of international economic activity. Comparative analysis of indicators across 
different periods enables the assessment of the extent to which enterprises have been able 
to adapt their international activity strategies to new economic conditions. 

The practical application of the Integrated Enterprise Resilience Index involves 
calculating the corresponding subindices on the basis of international trade statistical data. 
In particular, indicators of export dynamics make it possible to assess the export resilience 
of enterprises, while the analysis of the geographical structure of exports enables the 
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determination of the level of market diversification. The evaluation of changes in the 
export structure and in the share of products with different levels of processing allows the 
analysis of value-added formation processes within international economic activity. 

At the same time, reliance on international statistical databases (e.g., Trade Map 
and The Global Economy) may impose certain limitations, particularly in the context of 
wartime disruptions, where some export activities may be only partially captured. 
Therefore, future research may benefit from triangulating these data sources with domestic 
Ukrainian statistics, including customs records and enterprise-level surveys, in order to 
improve the robustness and validity of the IERI and to ensure a more comprehensive 
representation of export activity. 

Within the empirical analysis, particular attention should also be devoted to 
examining the marketing adaptation of enterprises, which is reflected in the expansion of 
export geography, entry into new sales markets, and the transformation of the structure of 
international trade. In the context of a wartime economy, logistics adaptation is also an 
important factor, as it is associated with changes in transport routes, the development of 
new logistics chains, and the integration of enterprises into new international trade 
networks. 

The use of the Integrated Enterprise Resilience Index makes it possible to 
generalize the influence of various factors on the transformation of the international 
economic activities of enterprises and to assess the dynamics of their development under 
crisis conditions. Calculating the index over time allows the identification of key trends in 
enterprise development, the detection of periods of increasing or declining resilience, and 
the evaluation of adaptation strategies to evolving global economic conditions. 

Thus, the empirical application of the proposed methodology makes it possible to 
conduct a comprehensive assessment of transformation processes in the international 
economic activities of enterprises and to identify the key trends in the formation of their 
resilience under crisis conditions. For the implementation of the proposed approach, it is 
necessary to develop a system of indicators that reflect the main dimensions of enterprise 
resilience in the international economic environment. The system of indicators used to 
calculate the Integrated Enterprise Resilience Index is presented in Table 2. 
 
Table 2. Indicators for calculating the Integrated Enterprise Resilience Index of enterprises. 

Dimension of resilience Indicator Measurement method Data source 

Export resilience Export growth rate 
Annual rate of change in 
export value (%) 

Trade Map 

Export resilience 
Country’s share in global 
exports 

Share in global exports (%) Trade Map 

Market diversification Export concentration index 
Herfindahl–Hirschman 
Index (HHI) 

Trade Map 

Market diversification Number of export markets 
Number of importing 
countries 

Trade Map 

Marketing adaptation 
Expansion of export 
geography 

Change in the number of 
sales markets 

Trade Map 

Value-added formation 
Share of products with a 
higher level of processing 

Share of products with 
high value added (%) 

International trade 
statistics 
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Dimension of resilience Indicator Measurement method Data source 

Logistics resilience 
Logistics efficiency 
indicators 

Indicators of logistics 
infrastructure 
development 

The Global Economy 

 
Table 2 presents the system of indicators used to construct the Integrated 

Enterprise Resilience Index. The selected indicators characterize the key aspects of 
enterprise functioning in the international economic environment and make it possible to 
assess their ability to adapt to changes in global market conditions. In particular, indicators 
of export dynamics reflect the level of export resilience of enterprises, while indicators of 
the geographical structure of international trade allow the evaluation of the degree of sales 
market diversification. At the same time, the analysis of export structure and the share of 
products with different levels of processing enables the examination of value-added 
formation processes in the international economic activities of enterprises. The use of 
international statistical databases provides an opportunity to conduct comparative and 
dynamic analysis of transformation processes in enterprise development within the global 
economic environment. 

To generalize the influence of individual factors on enterprise resilience, the study 
uses the Integrated Enterprise Resilience Index. This index is an aggregated indicator that 
combines several interrelated components reflecting different aspects of the international 
economic activities of enterprises. The construction of the integrated index involves 
combining subindices that reflect export dynamics, the level of sales market diversification, 
the marketing adaptation of enterprises to changes in the international market 
environment, logistics resilience, and the processes of value-added formation within the 
export structure. 

The Integrated Enterprise Resilience Index can be represented as an aggregated 
function that combines the corresponding subindices. In general form, the integrated 
index is defined as the weighted sum of components that characterize different aspects of 
the international activities of enterprises. 

  
  (3) 

Where 
IERI is the Integrated Enterprise Resilience Index; 
ER is the export resilience subindex; 
ED is the export market diversification subindex; 
MA is the marketing adaptation subindex; 
LR is the logistics resilience subindex;  
VA is the value-added formation subindex;  
w1…w5 are the weighting coefficients of the corresponding components of the index. 

 
The determination of weighting coefficients may be carried out using different 

methods depending on the research approach. In academic studies, expert evaluation, 
statistical methods, or the equal weight approach are commonly applied. Within the 
framework of this study, the equal weight approach is considered appropriate, as it assumes 
equal significance of the main components of enterprise resilience. This approach makes 
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it possible to avoid subjectivity in determining weights and ensures a more universal 
character of the proposed index. 

To examine transformation processes in enterprise development within the 
international economic environment, the integrated index is calculated dynamically. The 
use of a longitudinal approach makes it possible to trace changes in resilience indicators 
during different periods of economic instability and to evaluate the processes of enterprise 
adaptation to changes in global economic conditions. The analysis of the dynamics of the 
integrated index provides an opportunity to identify key trends in enterprise 
transformation, determine periods of increasing or decreasing resilience, and evaluate the 
effectiveness of strategies for adapting to crisis conditions. 

From a methodological perspective, an important element of the study is the 
construction of a conceptual model of enterprise resilience that reflects the 
interrelationship between the main factors of business adaptation to changes in the 
international economic environment. Within the proposed approach, the development of 
international marketing contributes to the expansion of export geography and the 
diversification of sales markets, which in turn increases the resilience of enterprises to 
fluctuations in international demand. At the same time, the formation of products with a 
higher level of value added and the development of logistics infrastructure contribute to 
strengthening the competitiveness of enterprises in the global economic environment. The 
interaction of these factors forms a comprehensive system of enterprise adaptation, the 
result of which is the strengthening of their long-term resilience. 

Thus, the study develops theoretical and methodological foundations for assessing 
enterprise resilience within the international economic environment. The proposed 
approach is based on the use of the Integrated Enterprise Resilience Index, which 
combines indicators of export resilience, export market diversification, marketing 
adaptation, logistics resilience, and value-added formation. The use of international 
statistical databases enables comparative analysis of changes in enterprises’ international 
activities and the assessment of their adaptation to evolving global economic conditions. 

The proposed methodology for constructing the Integrated Enterprise Resilience 
Index provides an opportunity to conduct a comprehensive assessment of transformation 
processes in the international economic activities of enterprises under crisis conditions. 
The use of a system of interrelated indicators makes it possible to analyze the key aspects 
of enterprise resilience, including export dynamics, the level of sales market diversification, 
marketing adaptation, logistics resilience, and value-added formation processes. 

The use of international statistical databases provides the opportunity to conduct 
longitudinal analysis of changes in the international economic activities of enterprises and 
makes it possible to evaluate their ability to adapt to conditions of economic instability. 

The next section presents an empirical analysis of the dynamics of Ukraine’s 
international trade and the practical application of the proposed methodology for assessing 
enterprise resilience on the basis of foreign economic activity indicators. 

 
4. Empirical Analysis of Export Transformation and Enterprise Resilience 

 
Under the conditions of a wartime economy, Ukraine’s export activity has 

undergone significant structural changes that reflect the process of enterprise adaptation 
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to new macroeconomic and logistical constraints. Disruptions of production chains, the 
blocking of traditional transport routes, changes in the geographical structure of 
international trade, and increasing risks in global markets have necessitated the 
transformation of enterprise export strategies. Under these circumstances, foreign 
economic activity has become one of the key mechanisms for maintaining economic 
activity and financial stability in the country. 

Unlike traditional studies that analyze export indicators in a static dimension, this 
research applies a longitudinal approach that allows the transformation of the structure of 
Ukraine’s exports to be traced over time and enables the evaluation of enterprise 
adaptation mechanisms during different periods of economic instability.  

Such an approach supports the assessment of export changes and the 
identification of structural shifts in enterprises’ international activities, reflecting a 
transition from crisis survival to long-term economic resilience. 

Longitudinal analysis makes it possible to distinguish three main stages in the 
transformation of Ukraine’s exports under wartime conditions (Fig. 4). 

 
Figure 4.  Main stages of Ukraine’s export transformation in a wartime context 

 
The model shown in the figure illustrates the sequence of adaptive changes in 

Ukrainian enterprises’ international activities driven by wartime shocks, logistical 
constraints, and shifts in the global economic environment. The identification of separate 
stages makes it possible to trace the evolution of enterprise export activity from a relatively 
stable pre-war export structure to the period of crisis adaptation and the subsequent 
formation of economic resilience. 

At the same time, this sequence should be interpreted as an analytical framework 
rather than a strictly linear progression. In practice, enterprise development under wartime 
conditions may be non-linear, as recurring shocks, policy interventions, and external 
constraints can lead to temporary reversals or repeated transitions between stages. Thus, 
enterprises may cycle between phases of adaptation and resilience formation rather than 
follow a strictly sequential path. The proposed model captures the dominant trajectory of 
transformation while allowing for such dynamic variations. The characteristics of each of 
these stages are discussed below. 

The first stage: pre-war export structure (pre-war structure). Before the start of 
the full-scale war, Ukraine’s export model was characterized by a relatively stable sectoral 
structure in which agricultural products, metallurgy, and primary processed goods 

First stage: pre-war export structure (pre-war structure).

Second stage: crisis adaptation (shock adaptation).

Third stage: formation of economic resilience (resilience formation).
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dominated. The main factors supporting the competitiveness of Ukrainian enterprises in 
international markets included natural resource potential, established logistics routes, and 
stable trade relations with key sales markets. At the same time, the export structure 
remained largely oriented toward raw material commodity groups, which limited the 
potential for the formation of higher value added and for increasing the profitability of 
international economic activity. 

The second stage: crisis adaptation (shock adaptation). The beginning of the full-
scale war in 2022 led to a sharp decline in export volumes in certain industries and 
significant changes in the geography of international trade. The destruction of production 
capacities, the blocking of seaports, and the disruption of traditional logistics routes forced 
enterprises to search for alternative supply channels and to restructure international trade 
relations. During this period, marketing flexibility became particularly important, including 
the ability of enterprises to rapidly redirect export flows and establish new partnership 
networks in international markets. Enterprises also began to make more active use of 
international marketing instruments in order to diversify sales markets and maintain their 
presence in global markets. 

The third stage: formation of economic resilience (resilience formation). In the 
subsequent years of the wartime economy, a new model of export activity gradually 
emerged that is characterized by greater market diversification, the adaptation of logistics 
systems, and the development of international marketing. Enterprises progressively 
integrate into new international supply chains, expand the geographical scope of exports, 
and strengthen their marketing presence in foreign markets. Under these conditions, 
enterprise resilience is determined not only by export volumes but also by the ability of 
firms to adapt business models, develop products with higher value added, and ensure the 
stability of international economic activity. 

The analysis of export trends across major sectoral groups in Ukraine allows the 
evaluation of which sectors demonstrate the greatest capacity for adaptation and for 
sustaining international activities in a wartime context. Sectors characterized by stable 
export dynamics, diversified geographical markets, and a high potential for marketing 
adaptation can therefore be considered as a basis for the further empirical application of 
the Integrated Enterprise Resilience Index. 

To this end, the study provides a comparative analysis of export trends in Ukraine 
across major sectoral groups for the period 2020–2024. Such an analysis makes it possible 
to identify the sectors that play a key role in maintaining the country’s foreign economic 
activity and that have the greatest potential for forming enterprise economic resilience 
within the international economic environment. The corresponding statistical data are 
presented in Table 3. The sectoral groups are formed through the aggregation of 
commodity positions in accordance with the Harmonized System of commodity 
classification (HS). The agricultural sector includes commodity groups HS 01–24, 
metallurgical products correspond to HS 72–83, mechanical engineering to HS 84–90, and 
chemical products to HS 28–38, while the category “other commodity groups” includes 
the remaining positions of the international commodity classification. 
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Table 3. Dynamics of Ukraine’s exports by main sectoral groups in 2020–2024, billion USD 

Export sectoral group 2020 2021 2022 2023 2024 

Share in 
export 

structure, 
2024 (%) 

Change, 
2021–2024 

(%) 

Agricultural products and 
food products 22,18 27,71 23,56 22,00 24,64 

60,98 -11,08 

Metallurgical products 9,03 15,99 6,04 3,92 4,44 10,99 -72,23 

Mechanical engineering 5,40 6,11 4,25 3,07 2,90 7,18 -52,54 

Chemical products 6,44 9,94 4,39 2,76 3,90 9,65 -60,76 

Other commodity groups 6,14 8,33 6,19 4,44 4,52 11,19 -45,74 

Total, all commodity 
groups 49,19 68,07 44,44 36,19 40,41 

100,00 -40,63 

Source: compiled by the author based on data from Trade Map and international trade statistics. 

 
The data presented in Table 3 indicate a significant shift in Ukraine’s export 

structure during 2020–2024, driven by wartime shocks, changes in logistics routes, and 
enterprises’ adaptation to new conditions of international activity. Within the studied 
period, two key stages can be clearly distinguished: the pre-war period of relative stability 
(2020–2021) and the period of structural restructuring of exports after the beginning of 
the full-scale war (2022–2024). 

During the pre-war period, Ukrainian exports were characterized by a relatively 
diversified structure. In 2021, the total volume of exports reached USD 68.07 billion, 
which was the highest level during the analyzed period. Both the agricultural sector and 
the industrial sector played a significant role in the structure of foreign trade. Exports of 
agricultural products and food amounted to USD 27.71 billion, while metallurgical 
products accounted for USD 15.99 billion of export revenues. At the same time, 
mechanical engineering and the chemical industry demonstrated stable international trade 
indicators, which reflected the integration of Ukrainian enterprises into global production 
chains. 

The beginning of the full-scale war in 2022 led to a sharp decline in the total 
volume of exports and a substantial transformation of their sectoral structure. In 2022, 
export volume decreased to USD 44.44 billion, and in 2023 it further declined to USD 
36.19 billion. In 2024, a partial recovery of foreign economic activity is observed to USD 
40.41 billion. However, this level remains 40.63 percent lower compared with the pre-war 
level of 2021. 

Industrial sectors experienced the most significant export decline, with the 
metallurgical industry showing the sharpest contraction. Export volumes fell from USD 
15.99 billion in 2021 to USD 4.44 billion in 2024, representing a decrease of more than 72 
percent. This dynamic is largely explained by the destruction of production capacities in 
industrial regions, the loss of part of metallurgical enterprises, and restrictions on access 
to traditional maritime logistics routes. 

A similar downward trend is observed in mechanical engineering. Export volumes 
in this sector fell from USD 6.11 billion in 2021 to USD 2.90 billion in 2024, representing 
a decrease of more than 52 percent. The main factors behind this reduction include 
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disruptions of international production chains, a decrease in industrial output, and the 
complication of international industrial cooperation. 

A similar trend is observed in the chemical industry. In 2021, exports of chemical 
products amounted to USD 9.94 billion, whereas in 2024 this figure decreased to USD 
3.90 billion, which corresponds to a decline of more than 60 percent. Among the main 
reasons for this reduction are the increase in energy costs, the decrease in production 
capacities, and the overall decline in industrial activity. 

In contrast to industrial sectors, the agri-food sector demonstrated a significantly 
higher level of resilience to crisis shocks. Although agricultural exports reached USD 24.64 
billion in 2024, 11.08 percent lower than in 2021, the sector maintained its leading position 
in Ukraine’s export composition. The share of agricultural products and food in 2024 
reached 60.98 percent, indicating a significant increase in the role of the agri-food sector 
in sustaining the country’s foreign economic activity. 

The high resilience of agricultural exports can be explained by stable international 
demand for food products, the possibility of adapting logistics routes through alternative 
transport corridors, and the active use by enterprises of international marketing 
instruments to diversify sales markets and maintain competitive positions in global 
markets. 

Thus, the results of the sectoral analysis indicate a substantial structural 
transformation of Ukrainian exports under the conditions of a wartime economy. While 
in the pre-war period the export structure was more diversified between agricultural and 
industrial sectors, after the beginning of the war, a significant shift in export specialization 
toward agri-food products occurred. This transformation results from the simultaneous 
influence of two factors: the relative resilience of agricultural production and the 
significant reduction of the country’s industrial potential. 

The identified differences in the dynamics of sectoral exports confirm the need 
for a comprehensive assessment of the ability of enterprises to adapt to conditions of 
economic instability. Since traditional analysis of export indicators reflects only changes in 
the volume of foreign trade, the application of an integrated approach to measuring 
enterprise resilience is appropriate for a more complete examination of the processes of 
economic adaptation of enterprises.  

Within the framework of this study, this task is addressed through the use of the 
Integrated Enterprise Resilience Index (IERI), which combines several key indicators of 
international economic activity: export dynamics, the structure of value-added formation 
in exports, and the level of sectoral diversification of exports. Unlike traditional static 
assessments, the study applies a longitudinal approach that makes it possible to trace 
changes in the Integrated Enterprise Resilience Index over time during the period 2020–
2024 and to evaluate the process of enterprise adaptation to the conditions of a wartime 
economy.  

The calculated values of the Integrated Enterprise Resilience Index for Ukrainian 
enterprises, based on export data for 2020–2024, are presented in Table 4. 
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Table 4. Integrated Enterprise Resilience Index for Ukrainian enterprises, 2020–2024 

Year 

Total 
export

s, 
billion 
USD 

Export 
Resilience (ER) 

Export 
volume of 
agricultura
l products 
and food 
products, 

billion 
USD 

Value-Added 
Export Structure 

(VA) 

Structural 
Diversification (DIV) 

Integrated Enterprise 
Resilience Index (IERI) 

 
 

  

2020 49,19 0,72 22,18 0,45 0,55 0,57 

2021 68,07 1,00 27,71 0,41 0,59 0,67 

2022 44,44 0,65 23,56 0,53 0,47 0,55 

2023 36,19 0,53 22,00 0,61 0,39 0,51 

2024 40,41 0,59 24,64 0,61 0,39 0,53 

Source: calculated by the author based on Trade Map data. 

 
The results of the calculation of the Integrated Enterprise Resilience Index 

demonstrate significant changes in the dynamics of the adaptation of Ukrainian enterprises 
to the conditions of a wartime economy. The index reached its highest value in 2021 (0.67), 
which reflects the relative stability of the international economic activities of enterprises 
during the pre-war period. After the beginning of the full-scale war in 2022, the value of 
the index decreased to 0.55, which resulted from the sharp decline in export volumes and 
the disruption of production and logistics chains. 

In the following years, a gradual stabilization of resilience indicators can be 
observed. In 2023 and 2024, the value of the integrated index amounts to 0.51 and 0.53, 
respectively, indicating the adaptation of enterprises to new conditions of international 
economic activity. This trend reflects a shift from the initial crisis shock toward the 
emergence of new resilience mechanisms, driven by market diversification, the expansion 
of alternative logistics routes, and intensified international marketing efforts. 

The generalization of the results of the longitudinal analysis makes it possible to 
conclude that the transformation of enterprise export activities during the wartime 
economy occurs not only through changes in the volume of international trade but also 
through the structural restructuring of the mechanisms of international economic activity. 
Enterprises are forced to transform business models, adapt marketing strategies, and 
restructure logistics systems in order to maintain competitiveness in global markets. 

The obtained research results have not only theoretical but also practical 
significance for the development of strategies for Ukrainian enterprises within the 
international economic environment. The proposed approach to measuring enterprise 
resilience based on the integrated index makes it possible to evaluate the effectiveness of 
business adaptation strategies over time and to identify the key factors that ensure the 
stability of international economic activity under conditions of high uncertainty. The 
Integrated Enterprise Resilience Index can be applied as an analytical instrument to 
support enterprises in developing export strategies, identifying priority foreign markets, 
and assessing the effectiveness of marketing adjustments in response to shifts in global 
demand. 

The practical relevance of the findings lies in the application of the proposed 
model in managing enterprises’ international operations at a strategic level. Specifically, the 
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integrated index can be employed to evaluate resilience capacity, determine priorities for 
export market diversification, refine marketing approaches, and strengthen positions in 
global markets. Within this framework, international marketing is regarded as a critical 
mechanism enabling enterprises to adjust to ongoing transformations in the global 
economic landscape.  

At the same time, in line with recent research emphasizing digital transformation 
and ESG-oriented practices, further studies may explore whether enterprises that integrate 
digital marketing tools and sustainability principles demonstrate higher levels of resilience 
as measured by the IERI compared to those relying primarily on traditional market 
diversification strategies. 

Thus, the conducted empirical analysis makes it possible to identify the key 
patterns in the transformation of the international economic activities of Ukrainian 
enterprises under the conditions of a wartime economy and creates an analytical 
foundation for the formation of a generalized model of their economic resilience. 
 
4. Conclusion  

 
Based on the results of the study, a conceptual model of the transformation of 

enterprises’ international activities under crisis conditions—the Resilience-Driven Export 
Transformation Model—is proposed. The model suggests that enterprise resilience during 
periods of deep economic and geopolitical crises is shaped by a combination of adaptive 
mechanisms, including the development of international marketing, export market 
diversification, logistics adaptation, and a gradual shift toward higher value-added 
production. 

The results of the longitudinal analysis of Ukraine’s exports during 2020–2024 
indicate a profound transformation of enterprise international activities under wartime 
conditions. Industrial sectors experienced the most significant decline, particularly 
metallurgy, mechanical engineering, and the chemical industry, whereas the agri-food 
sector demonstrated higher adaptability and maintained its dominant role in the export 
structure. 

The application of the Integrated Enterprise Resilience Index enabled the analysis 
of how Ukrainian businesses adapted to wartime conditions and revealed a shift from an 
initial crisis shock toward the emergence of new resilience mechanisms. The findings 
confirm the key role of marketing adaptation, market diversification, logistics flexibility, 
and integration into new international supply chains in strengthening enterprise resilience. 

The practical significance of the study lies in the application of the Integrated 
Enterprise Resilience Index as an analytical tool for evaluating export strategies, 
supporting marketing decisions in international markets, and enhancing strategic 
management under conditions of economic instability. 

Future research may focus on extending the proposed methodology to sectoral 
and firm-level analysis, as well as on incorporating more detailed microeconomic data on 
enterprise marketing strategies. In addition, further studies may examine the role of digital 
marketing, branding, and innovative export strategies in strengthening long-term resilience 
in the post-crisis period. 
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The explanatory power of the proposed framework can be enhanced by linking it 
to dynamic capabilities theory, which emphasizes firms’ ability to integrate, build, and 
reconfigure internal and external competencies in rapidly changing environments. In this 
perspective, enterprise resilience can be interpreted not only as an outcome reflected in 
composite indicators but also as a manifestation of underlying dynamic capabilities. 

Furthermore, incorporating firm-level data would help address enterprise 
heterogeneity and improve the practical applicability of the IERI, particularly in 
distinguishing between different adaptive strategies and resilience trajectories. 
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