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Summary. The article investigates risk management in the stevedoring activity 

and entropy provision of logistics processes in the agribusiness of Ukraine, with a 

focus on the critical role of stevedoring companies in ensuring sustainable 

development. In the context of current economic turbulence and the need for 

sustainable development and consumption, effective risk management in logistics 

processes is extremely important for maintaining the competitiveness of 

agribusiness, which is one of the leading export sectors of Ukraine. The 

importance of entropy support of logistics processes is growing due to the need 

for continuous development and changes in the external environment. The paper 

analyses the role of stevedoring companies that ensure the reliability and 

sustainability of logistics chains. The article also considers aspects of the 

regulatory framework and the need to improve it to increase the flexibility and 

adaptability of stevedoring companies in crisis situations. The study was 

conducted using a systematic approach, which includes an analysis of economic 

and political conditions and specific aspects of logistics processes in the 

agribusiness of Ukraine. The main attention is paid to the management of entropy 

processes and their impact on the efficiency of logistics operations. It is 

highlighted that the proper organization of logistics processes helps to minimize 

losses and increase the efficiency of supply, which is key for agribusiness in the 

context of constant development and change. It is shown that stevedoring 

companies, due to their ability to adapt to changes, have a significant impact on 

the efficiency of logistics operations and economic indicators of agribusiness. The 

study found that effective management of entropy processes is crucial for 

supporting the sustainable development of agribusiness in Ukraine. The need to 

harmonize Ukrainian legislation with international standards to improve the 

business environment and attract foreign investors is emphasized. Thus, the study 

emphasizes the importance of entropy support for logistics processes in 

agribusiness and the role of stevedoring companies in ensuring the sustainability 

and competitiveness of this sector in the context of constant change and 

development. 

Keywords: agribusiness, risk management, support of logistics, stevedoring 

activity, sustainable development, economic indicators, revitalization 

 

 

1. INTRODUCTION 

 

Modern agribusiness in Ukraine operates in a highly competitive and uncertain 

environment, which underscores the need for effective risk management in all aspects of 

logistics processes. Stevedoring activities, which include handling and transshipment of 

agricultural cargo in ports, are a critical element of agricultural logistics. It has a significant 

impact on the efficiency of supplying products to both domestic and foreign markets, which, 

in turn, determines the economic stability of agricultural enterprises and the overall 

development of the country's agricultural sector. In light of global challenges, such as climate 

change, market volatility and political risks, Ukraine's agribusinesses need to integrate 

modern risk management approaches. In an environment of high uncertainty, it is important to 

find ways to predict and minimize the risks arising in logistics processes. One of the most 

promising areas is the application of the entropy approach, which allows for a more accurate 

assessment and management of uncertainty. Entropy, as a measure of uncertainty, can be 
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used to improve forecasting and risk management within stevedoring activities, in particular, 

in the context of agribusiness. This article discusses the main aspects of entropy support of 

logistics processes in the agribusiness of Ukraine, in particular in the context of stevedoring. 

The article analyses modern methods of risk management, identifies key factors influencing 

logistics processes, and proposes a model of entropy analysis to improve the efficiency of risk 

management. The purpose of this study is to develop practical recommendations for 

agricultural enterprises and stevedoring companies in order to improve their adaptive 

capabilities and ensure sustainable development under conditions of uncertainty. 

 

 

2. LITERATURE REVIEW 
 

Agribusiness in Ukraine faces numerous challenges and opportunities that require proper 

risk management, innovation and business support. The academic literature focuses on 

various aspects related to financial and credit infrastructure, innovation, environmental 

sustainability and rural enterprise development. Research in this area provides valuable 

insights for developing strategies for the sustainable development of Ukraine's agricultural 

sector. In particular, Andriushchenko et al. (2019), Sahaidak et al. (2021) investigated the 

prerequisites for creating a financial and credit infrastructure to support agricultural 

enterprises in Ukraine. They emphasize the importance of developing an infrastructure that 

will provide access to finance and credit for agricultural producers, which is a key factor for 

the growth and sustainability of the country's agricultural sector. Pittman, Nekrasenko et al. 

(2018; 2019) emphasize the need to improve transport infrastructure and port capacities to 

increase Ukraine's competitiveness in world markets. Teplіuk et al. (2022) proposed measures 

to increase the level of rural entrepreneurship after the COVID-19 pandemic. The researchers 

emphasize the importance of supporting local businesses and developing innovative 

approaches to restore economic activity in rural areas. The authors also propose an integrative 

approach to implementing sustainable management of agricultural enterprises. They 

emphasize the importance of sustainable development and innovation for the long-term 

economic efficiency of the agricultural sector. 

Osaulenko et al. (2020) analyze the production potential of countries through the prism of 

the Sustainable Development Goals. They consider the challenges facing international 

economic security and competitiveness. The study highlights the importance of ensuring 

sustainable development to maintain economic security. Repina and Yatsenko (2024) 

investigate the imperatives and determinants of agri-trader behavior. They examine the factors 

that influence the behavior of agricultural enterprises in the market and identify the key 

aspects that contribute to efficient agricultural trade. Malorgio and Marangon (2021) examine 

the challenges of sustainable development of agricultural business. They point out the need to 

implement sustainable practices to ensure the long-term economic efficiency of agribusiness. 

Kucher and Hrechko (2021) assess and analyze the regional peculiarities of resource-saving 

land use for sustainable management. They consider effective approaches to land use in 

different regions of Ukraine. Nitsenko and Havrysh (2016) analyze the economic efficiency of 

grain production intensification in Ukraine. They propose theoretical and methodological 

approaches to increase the productivity and competitiveness of grain farms, including 

logistics processes. They also explore the problems and directions of increasing the 

competitiveness of grain producers. The authors analyze the factors that affect the 

productivity of grain farms and propose strategies to improve their efficiency. Holovina 

(2023) reveals the essence of supply chains in crisis conditions, where various aspects are 
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revealed. Kotenko et al. (2020; 2021; 2022) note that logistics costs, including transportation 

costs and delivery delays, significantly affect the export potential of Ukraine with using 

mathematical modelling. Shylov (2022) is devoted to the management of logistics chains in 

the context of global crises, such as a pandemic and economic instability. Bandura et al. 

(2022) offer mathematical models for predicting logistics risks in the agricultural sector. In 

addition to general trends development of grain logistics Shramenko et al. (2019) pay special 

attention to the transportation of grain by rail.  

The issues of grain delivery risks at the current stage of logistics development have 

increased significantly. This is indicated in many Ukrainian and foreign studies. Thus, 

Lytiuha (2017) examines a systematic review of various risk assessment and management 

methods used in enterprise logistics systems. Kruk (2018) shows how effective management 

of warehouse and port facilities can help reduce the risks associated with delays and 

inefficient use of resources. In this direction, Wan et al. (2019) propose the use of an 

improved model for assessing maritime risks that can improve the accuracy of results in 

conditions of high uncertainty of risk data. 

Slavkova and Solovey (2020) studies aimed at analyzing the key risks faced by the 

Ukrainian agro-industrial sector in the logistics sector. Petrenko (2021) focuses on methods 

for optimizing logistics processes in the face of high uncertainty typical of modern agro-

industrial markets. The problems hindering the development of agriculture are also indicated 

in the study by Russell and Nekrasenko (2018). According to them, an increase in the 

logistics costs of agricultural products leads to a decrease in export revenues, an increase in 

product prices and a slowdown in the pace of economic reforms. This thesis is supported by 

the findings of Fernandes et al. (2023), Mamonova et al. (2023) and Srai et al. (2023). In turn, 

Medvediev, Muzylyov and Montewka (2024) used a fuzzy logic model when assessing the 

risk management of grain logistics from Ukraine to Poland. They found that the fuzzy model 

was more accurate and acceptable in identifying route risk factors, could be adapted to other 

supply chains, and was better than linear formulas for calculating risk-adjusted transit times. 

In turn, KSE (2023) prepared a business case for the construction of a transshipment grain 

terminal on the border with Poland. 

In a military situation, more risks are added, related to the relocation of agribusiness, 

optimization of logistics processes, management of the above-mentioned and other risks 

considered in the studies of Ukrainian researchers. So, for example, Neyter et al. (2022) 

conducted a rapid assessment of the damage to Ukraine's agricultural sector caused by the 

war. They examine the impact of the war on agribusiness and suggest ways to recover and 

develop sustainably in the post-war period. Shovkun-Zablotska et al. (2024) examined the 

specifics of management and marketing of agricultural exports. In turn, Rudyk et al. (2023), 

taking into account military actions, considered the need to support grain logistics for regional 

security. Kryshtal (2023) points to an increased role of logistics in the export of grain crops 

due to the uncertainty of the work of port operators. Holovina (2023) adds about the need to 

create teams in logistics companies dealing with crisis management issues, especially in 

military situations. At the state level, Matvieiev (2023) points out, measures were taken to 

resolve the issues of unblocking the work of seaports and the subsequent export of grain to 

international markets. Ukrainian agribusiness has received support from the EU (Corder, 

2023; European Commission, 2023; Mykhalchuk, 2023) and the USA (U.S. Agency for 

International Development, 2023), as well as from international organizations (United Nations 

Industrial Development Organization, 2023; FAO, 2022, 2023; Mykhalchuk, 2023), banking 

structures (Himmelfarb, 2024; FMO, 2023) and other private organizations (Center for 
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Environmental Initiatives Ecoaction, 2023; KPMG, n.d.; WTW, 2023; GEP, 2022; 

UkraineInvest, 2022). 

Some authors, in addition to issues related to risks and their management in conditions of 

uncertainty and military action, pay attention to improving logistics, including on an 

innovative basis. For instance, Honcharenko et al. (2023) study innovative trends in the 

development of agro-industrial production entities. They examine new technologies and 

methods that contribute to the productivity and competitiveness of agricultural enterprises. 

Chikov et al. (2022) analyze the economic development of agri-food enterprises on an 

innovation basis. They propose strategies for introducing innovations into production 

processes, which can increase the efficiency and sustainability of agribusinesses. Khakhula et 

al. (2022) considers innovative solutions in the field of supply chain management, such as 

automation of logistics processes, the use of big data and artificial intelligence. Taranets et al. 

(2022) point out the need to comply with the export of products based on the 

recommendations of the FAO and the EU Taxonomy, which will significantly strengthen the 

position of agribusiness in foreign markets. The need to reform, restore, build and modernize 

the logistics infrastructure is indicated in the works of The National Council for the Recovery 

of Ukraine from the Consequences of the War (2022), UkraineInvest (2022), Serputko (2023), 

Shrivastava (2023) and others. 

The document from the Cabinet of Ministers of Ukraine (2013) describes the plan for the 

development of seaports until 2038, which is an important aspect for the country's logistics 

infrastructure. The World Bank (2022) assesses the current state of logistics infrastructure in 

Ukraine, paying special attention to transport corridors and their impact on the export of 

agricultural goods. 

The literature review shows that risk management, innovative approaches and business 

support are critical for the sustainable development of agribusiness in Ukraine. Various 

aspects, including financial and credit infrastructure, resilience to global challenges, and the 

development of innovative technologies, play a key role in ensuring the economic efficiency 

and competitiveness of the agricultural sector. The results of these studies can be used to 

develop strategies aimed at increasing the welfare and economic growth of agricultural 

enterprises in Ukraine. 

 

 

3. MATERIALS AND METHODS 

 

For economic systems, in particular, the so-called "microsystems", which, in particular, 

can be understood as stevedoring companies, mathematical modeling methods using fractal 

theory are increasingly used as the most adaptive approach in conditions of parameter 

uncertainty (Seliutin et al., 2020). Variants of the mentioned methods were also developed for 

the use of the time dimension (Zhang, 2020). But the developed methods of using the time 

dimension significantly complicate the calculations, require additional computer and time 

resources, and therefore require a new approach. Adaptation of mathematical modeling using 

the theory of fractals for evaluating the effects of external factors and, in particular, evaluating 

the effectiveness of management tools, is also insufficiently developed. Therefore, additional 

attention was paid to the mathematical formalization of the assessment of regulatory 

influences of management factors. 

To form a mathematical model (Bazaluk et al., 2021; Nitsenko et al., 2020a, 2020b) for 

evaluating the effectiveness of management tools, we consider a three-dimensional discrete 

lattice of dimension 𝐴1 × 𝐴2 × 𝐴3 for which the nodes are defined by coordinates:  
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𝑥 = 1, 𝐴1; 𝑦 = 1, 𝐴2; 𝑧 = 1, 𝐴3. The displacement of a lattice node under the influence of 

external factors can be found as: 

 

∆𝜃 = (1 − 𝑏)(1 − 𝑠𝑛2(𝜃𝑡 − 𝜃0, 𝑘))/𝐹 | 𝑏 ∈ [0,1] (1) 

 

where ∆θ is the dimensionless displacement of a node, taking into account the complex 

mutual influence (F) on the displacement of other nodes, not only in one plane of the discrete 

lattice, but also outside it in other spatial directions, which makes it possible to assess the 

effect of the impact parameter on several risks simultaneously, fractally represented in 

separate planes; b is the fractal dimension of the lattice deformation along the time axis; θt, θ0 

are the positions of the node at time t and at the initial time; k is the elliptic sine modulus (sn).  

We assume that the modulus of the elliptic sine k can be a variable value. This is useful 

given that, in general, it is necessary to study the change in the elliptic sine modulus from 

node to node of a discrete lattice both in the same plane and between planes. In this case, in 

general, equation (1) will look like the following in iterative calculations: F is the exogenous 

mutual influence (F) on the displacement of other nodes, not only in one plane of the discrete 

lattice, but also outside it in other spatial directions, which makes it possible to assess the 

effect of the influence parameter on several risks represented in a fractal way in separate 

planes; b is the fractal dimension of the lattice deformation along the time axis; θt, θ0 is the 

position of the node at time t and at the initial time; k is the elliptic sine modulus (sn). We 

assume that the modulus of the elliptic sine k can be a variable value. This is useful given that 

in general, it is necessary to study the change in the elliptic sine modulus from node to node 

of a discrete lattice both in the same plane and between planes. In this case, in general, 

equation (1) will look like the following when iteratively calculated: 

 

∆𝜃 = (1 − 𝑏) (1 − 𝑠𝑛2(𝜃𝑡+1 − 𝜃𝑡 , 𝑘𝑗)) /𝐹 | 𝑏 ∈ [0,1] (2) 

 

where: 𝜃𝑡 , 𝜃𝑡+1 – node displacement at the initial time of each iteration (t) and at each 

subsequent time (𝑡 + 1); 𝑗 = 1,2,3 … – iteration steps, 𝑘𝑗 – elliptic sine modulus by 𝑗 = 𝑣𝑎𝑟. 

The variability F should take into account the interaction of the lattice nodes in a particular 

plane and between planes, i.e., allow formalizing both the probability of change and targeted 

changes due to the influence of the parameters on the system. 

In the general case: 

 

𝐹 = 𝑝0 − 𝑝1𝑥− 𝑝2𝑦 − 𝑝3𝑧 (3) 

 

where: 𝑝0, 𝑝1, 𝑝2, 𝑝3 – parameters included in the linear form. Parameter p0 does not 

depend on 𝑥, 𝑦, 𝑧.  

In the case of a linear fractal shift, the function F has the form: 

 

𝐹 = 𝑝0 − 𝑝1𝑥− 𝑝2𝑦 − 𝑝3𝑗 − 𝑑1(𝑥 − 𝑥0)2/𝑥𝑐
2 − 𝑑2(𝑦 − 𝑦0)2/𝑦𝑐

2 − 𝑑1(𝑧 − 𝑧0)2/𝑧𝑐
2 (4) 

 

where: 𝑑1, 𝑑2, 𝑑3, 𝑥0, 𝑥с, 𝑦0, 𝑦с, 𝑧0, 𝑧с  – the parameters included in the quadratic form and 

𝑥с, 𝑦с, 𝑧с are simultaneously semi-axes of volumetric fractal structures for the displacement 

due to the effects.  

When fractal structures move due to external influence, in particular, the influence of a 

regulating factor, there is a transition from the initial coordinate system Oxyz, the nodes of 
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the discrete lattice in which are described by the variables x, y, z, to a new coordinate system  

O/𝑥/𝑦/𝑧/ are the nodes of a discrete lattice in which the variables are respectively described 

by 𝑥|, 𝑦|,  𝑧| that is, there is a need to form equations of relationship between variables 

𝑥, 𝑦, 𝑧 та 𝑥|, 𝑦|,  𝑧|. The following equations are proposed: 

 

𝑥| =  𝑥𝑘1
|
𝑐𝑛(𝜃1𝛼 , 𝑘 1) − 𝑦 𝑠𝑛(𝜃1𝛼, 𝑘 1) +  𝑧𝑘1

|
𝑐𝑛(𝜃1𝛼, 𝑘 1) (5) 

  

𝑚| =  𝑥𝑘1
|
𝑠𝑛(𝜃1𝛼, 𝑘 1) + 𝑦 𝑐𝑛(𝜃1𝛼, 𝑘 1) +  𝑧𝑘 1𝑐𝑛(𝜃1𝛼, 𝑘 1) (6) 

  

𝑧| =  − 𝑥𝑘 1 +  𝑧𝑘1
|
 ; 𝑘 1 = sin 𝜔1; 𝑘1

|
= cos 𝜔1; 𝑘 1 + 𝑘1

|
= 1 (7) 

 

where: 𝜔1 – effective angle, which depends on the choice of the target function of the 

process of introducing regulatory impacts and financial and technological capabilities for the 

gradual implementation of these impacts ; 𝑘 1, 𝑘1
|
 – elliptic function modules; 𝜃1𝛼 – 

displacement, which is a function of angle α in a two-dimensional plane 𝑂𝑥𝑦 and the module 

k1, which determine the mechanisms of re-forming the volumetric fractal structure.  An 

iterative approach in the case of regulatory impacts for successive periods, for example, 

financing of regulatory measures on a weekly, monthly or quarterly basis, requires the 

development of an additional mathematical formalization. We propose the following 

approach. A response surface is formed in the state space (coordinate axes: objective function, 

individual risks). The ratio of the stevedoring company's costs for risk neutralization to the 

monetary consequences of risks is proposed as the objective function. This approach also 

makes it possible to assess the cost-effectiveness of risk mitigation measures.  

The following approach is proposed. A response surface is formed in the state space 

(coordinate axes: objective function, individual risks). As an objective function, the ratio of 

costs of the stevedoring company for risk neutralization to the consequences of risks in 

monetary form is proposed. This approach also makes it possible to assess the economic 

efficiency of measures to neutralize risks. Points with coordinates (𝑥, 𝑦, 𝑧); (𝑥|, 𝑦|,  𝑧|); 

(𝑥||, 𝑦||,  𝑧||) etc. form an attractor (Lazarenko and Makarenko, 2013) on the response surface. 

It should be noted that each of these points corresponds to an implicitly expressed time of 

regulatory impact. That is, this approach allows not only to identify the general vector of 

movement along the response surface under the implementation of successive regulatory 

measures and to predict the prospects of the risk neutralization process, but also to simplify 

calculations by excluding time as a variable from the fractal mathematical model. 

Thus, the model algorithm can be formalized as a sequence of the following blocks:  

- studying the impact of risks on the company's activities; 

- identification of the main risks for the stevedoring company's operation in terms of the 

level of impact; 

- determining the feasibility of using specific economic instruments to neutralize each risk; 

- determining the mutual influence of factors and the possibility of their application to 

neutralize more than one of the risks;  

- structural fractal formalization, which includes: allocation of structural elements: 

processes, positions, divisions, locations, etc.;  

- determination of functional fractal determinants (levels, features, fractal dimension, etc.); 

- forming the objective function of the mathematical model and providing the possibility of 

its replacement;  
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- detailed formulation of the task, in particular, priorities in neutralizing risks, determination 

of the need to activate specific fractal elements to implement the task; 

- analysis of the effectiveness of the use of economic instruments of risk management in 

stevedoring activities, which allows justifying the choice of a specific set of these 

instruments for the task.  

This mathematical approach has been applied in the study of a new transshipment complex 

deployed near Izmail (Odesa region) with a design capacity of bulk cargo handling of ~185-

200 thousand tons/month and the prospect of further increasing the volume of cargo 

transshipment. 

Taking into account the main objective of stevedoring activities - the implementation of 

loading and unloading operations, economic factors of risk neutralization can be divided into 

the following areas  

- technical and technological - aimed at ensuring the uninterrupted operation of equipment 

and information systems, with minimization of their downtime due to the impact of risks; 

- external and organizational - aimed at ensuring a stable level of the required intensity of 

the flow of goods for processing and, accordingly, stable shipment of goods; 

- functional - aimed at ensuring the rhythmicity of the process technology and the formation 

of an appropriate level of labor productivity in the face of risks; organization of cargo flow 

on the port territory and adjacent roads, in particular, to help reduce queues of related 

vehicles, for example, by forming additional mobile working teams, which, in particular, 

will reduce the risk of damage to cargo in the event of air attacks. 

Adaptive - capable of reducing or even neutralizing significant negative dynamic impacts 

on stevedoring activities, especially in times of war.  

One of the main economic instruments for managing the complex of risks, which includes 

financial, corporate risks, and negative macroeconomic impacts on stevedoring activities, is 

the tariff policy of the enterprise. Given that dynamic changes in tariffs have negative 

consequences, such as a decrease in customer confidence, changes in the level of cargo 

turnover at the port operator's berths, and, in general, may lead to a decrease in the company's 

competitiveness, it is worthwhile to implement a discount policy at a relatively stable level of 

service tariffs. The discount policy will help to increase the level of corporate interaction with 

key partners and customers.  

Currently, the increasing risks for port operators when handling bulk cargo have led to a 

significant increase in the cost of handling one ton of cargo. If in 2021 the price was about 

$10 per ton, then in 2022 it increased to $25-30 per ton. Such a sharp increase in cost is due to 

increased external and internal risks affecting logistics processes, which poses challenges for 

operators to optimize costs and improve efficiency in order to remain competitive in the 

global market. 

With a certain level of stabilization of prices for bulk cargo in foreign markets, this reduces 

the profitability of production for Ukrainian exporters, reducing their interest in transshipment 

of cargo by water, which may, with further growth of risks and, accordingly, an increase in 

tariffs, affect the volume of cargo transshipment by individual stevedoring companies. This 

limits the increase in tariffs for stevedoring companies' services as a source of providing the 

necessary financial resources for risk mitigation measures, even in the face of an increasing 

level of risk. At the same time, providing a system of benefits and discounts for individual 

customers, for example, to form logistics flows of cargo arrivals for handling by stevedoring 

companies, at the right time, at the right transshipment points from related transport, etc. 

can be an effective economic tool to reduce the impact of certain types of risks. The use of 

relevant regulation and cost control can be one of the tools to neutralize financial risks and 
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not only, as is often claimed, to assess the cost of port operator services. Given the dynamic 

change in external influences, it is advisable to use a combined method, one of the 

components of which may be the ABC method. This method is advisable to use, in particular, 

because it has been tested for reengineering business processes in flexible organizational 

structures, which is typical for the modern implementation of activities by Ukrainian port 

operators. This determines the specifics of the stevedoring company's tariffs for its services.  

In accordance with the Report on Strategic Port Pricing of the United Nations Conference 

on Trade and Development in 1995, the methods of determining tariffs for stevedoring 

companies' services may be based on: costing of the company's expenses; assessment of its 

performance and cost-based tariffs. Often, in the Ukrainian context, these tariffs are set based 

on the level of the main competitors, rather than on costs or their use as economic instruments 

for risk management. Also, in a time of war, it is problematic to use, as stevedoring 

companies do in foreign ports, average costs for six months or even longer. Given the 

dynamism of the main risks in the Ukrainian environment, marginal costs should be used to 

set tariffs. An effective tariff setting policy is also an economic tool to reduce the level of 

threats from industry competition to a stevedoring company's business and to mitigate the 

corporate risk of non-market methods of competition used by its main competitors.  

The level of competitiveness of Ukrainian stevedoring companies is significantly lower 

than that of port operators in other countries. The economic indicator of this level of 

competitiveness can be the specific indicator of cargo transshipment per linear meter of berth. 

This indicator for port operators in other countries is currently around 8 million tons per year 

(for containerized cargo ~ 2 thousand TEU). For domestic stevedoring companies, it varies 

depending on their specialization in the type of cargo handled, but is generally almost three 

times less than this figure (almost four times less for containerized cargo). The main 

economic incentive to remedy this situation may be the threat of losing transshipment 

volumes due to external and internal competition.  

Ukrainian employers are limited by economic, tax pressure, and legislative regulations in 

providing salaries that are in line with those paid to stevedoring companies, for example, in 

the EU. The mobility of stevedoring company personnel, even during mobilization bans on 

cross-border movement, is insignificantly limited, and differences in wages on different sides 

of the interstate border encourage employees to change their place of work. A social package, 

which may include health insurance, transportation to and from work, housing, etc., is also an 

economic tool to encourage employees. But, in our opinion, it is also effective to create a 

differentiated set of economic factors for personal motivation of each employee. This, in 

particular, requires forming an employee's psychological and motivational profile. The 

formation of such a profile requires the cost of software and hardware, as well as the cost of 

remuneration of personnel who implement these profiles and analyze the trajectory of changes 

in personal motivation under the variability of risks. 

This approach is fundamentally different from the traditional organization of the 

production process of the pre-war period, when it was required to minimize the area of the 

port operator's production facilities to reduce time and resources spent on moving personnel 

and cargo within the enterprise. 

The approach shown schematically in Figure 1 also leads to the expansion of the port 

operator's business and the stevedoring company's acquisition of the functions of a logistics 

center (hub), which is a tool for ensuring the volume of cargo for its further processing, 

gaining economic results by expanding the scope of services, which in turn reduces 

the impact of risk groups, in particular financial risks, and the stevedoring company's 

sustainable operation, which is important for staff retention.  
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Fig. 1. Scheme of spatial segmentation of stevedoring company's production processes and 

production integration of selected segments on the basis of economic feasibility and 

implementation of a risk-oriented approach 

Source: developed by the author 

 

The following tool can be used as an example of integrating the above risk mitigation 

areas. First of all, in the Danube ports, together with stevedoring companies from other 

countries, it is worth expanding the raid scheme for transshipment of bulk cargo, in particular, 

grain cargo, which the aggressor considers one of the main targets for missile and bomb 

attacks. The novelty of introducing this economic tool is that it changes the purpose of using 

raid transshipment. Until now, the construction of raid terminals has been seen primarily as an 

extension of port operators' services. Therefore, the comprehensive, integral nature of this 

instrument also means that it has a distinct economic component. At the same time, the 

introduction of a raid scheme for transshipment of cargo outside the Ukrainian border 

radically mitigates military risks, in particular the risks of damage to land-based 

infrastructure, and this outweighs the likely increase in organizational, technical, 

technological, production and other risks, the significance of which is significantly lower than 

military risks. 

The introduction of a roadside bulk cargo transshipment scheme also helps to solve the 

problem of insufficient water depth near berths for large ships. 

The economic tool of port land lease allows not only to solve the problem of expanding the 

volume of cargo handling, in particular, by attracting additional land plots for the construction 

of new berths, but also to reduce the level of military risks by relocating port infrastructure on 

the ground, which reduces the likelihood of its destruction by a single missile and bomb 

attack. However, when port infrastructure facilities are put into operation, it is extremely 
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difficult to change project documentation after the fact and rebuild infrastructure elements, so 

this approach should be implemented at the project preparation stage or during the planned 

renewal of stevedoring companies' fixed assets, and for this reason, this approach was not 

considered in this case. 

To evaluate the effectiveness of the impact of a particular economic risk management tool, 

the angle of change of the attractor along the response surface was estimated at each 

subsequent step of calculating the coordinates of the lattice node displacement, and changes in 

the coordinates of the discrete lattice nodes were studied not only in one plane but also in 

other spatial directions, which made it possible to assess the effect of the impact parameter on 

several risks simultaneously. Comparison of the ∆θ value in different planes made it possible 

to compare the impact of a particular economic management tool on different types of risks 

and, accordingly, to assess the effectiveness of its use. The implementation of the iterations is 

shown in Figure 2. 

 

 
Fig. 2. Use of economic tools to reduce the level of exposure to risks for each of the iterations 

Source: developed by the author 

 

On Fig. 2 colors highlight the zones of change in the number of risks for each iteration. 

Five iterations are considered (see Fig. 2 and Table 1), the first of which uses an economic 

tool for influencing risk - financing the construction and commissioning of the raid terminal 

(estimated cost - 245 million UAH (~ $6 million), the internal rate of return is taken as ~13.4, 

the payback period is estimated at ~7 years), the second uses an economic tool to influence 

the risk - financing and putting into operation a backup high-voltage cable line (cost – UAH 

36,000 (~ $860), including VAT – UAH 43,000 (~ $1030)), which reduces the risk blackout 

of enterprises due to a rocket-bomb attack. The next iterations are the application of financial 

instruments for the use of revenues received from the operation of the raid terminal to reduce 

financial risks for the enterprise and the risk of loss of labor potential. 

As can be seen from those shown in Fig. 2 and in Table. 1 of the data after the third 

iteration, there are no significant changes in risks for items No. 1-6. This means that the limit 

of regulatory influence on the specified risks has been reached. The length of time for the 

implementation of changes for each iteration is determined by the effectiveness of the 

organization of regulatory measures and time limits for technological operations. 
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Tab. 1  

Risk change scheme 

 

№/ 

№ 
Risk  

Stages of using iterative influence 

Null First Second Third Fourth Fifth 

1 Military 97.75 39.00 32.00 29.00 29.00 29.00 

2 Financial 21.67 21.67 20.00 18.50 17.20 16.10 

3 
Losses of personnel 

potential 
25.00 24.00 21.00 19.00 17.00 17.00 

4 Macroeconomic 9.083 8.92 8.94 8.91 8.92 8.92 

5 Fiscal 7.92 7.92 7.92 7.92 7.92 7.92 

6 Geopolitical 9.167 9.167 9.167 9.167 9.167 9.167 

 

Given the significant dispersion of components of macroeconomic, fiscal, and geopolitical 

risks, the impact of these regulatory measures on macroeconomic risk is not significant. Also, 

as can be seen from Table. 1, intra-corporate economic tools for managing fiscal and 

geopolitical risks are not significant. The proposed approach made it possible to stop the 

choice on the above-mentioned economic tools for managing military, financial risks and the 

risk of losing personnel potential. 

In today's conditions of global challenges, such as climate change, political and economic 

instability, the agricultural sector of Ukraine faces a high level of uncertainty, which 

significantly affects logistics processes. One of the key aspects that requires detailed analysis 

is the impact of these risks on the efficiency of stevedoring activities that ensure the handling 

and transshipment of agricultural cargo at ports. Stevedoring activity is a critical element of 

agricultural logistics, as it directly affects the supply of products to both domestic and foreign 

markets, which determines the economic stability of agricultural enterprises and the overall 

development of the country's agricultural sector. 

In the context of modern conditions, the revitalization of stevedore activity appears as an 

important strategic initiative. The introduction of modern technologies and innovations can 

significantly increase the efficiency of transshipment of agricultural cargo, reduce delays and 

optimize processes. Revitalizing infrastructure and processes are key to improving 

productivity and reducing costs. 

However, for effective risk management in logistics processes, it is important to apply 

innovative approaches. One such approach is entropy analysis. The concept of entropy, which 

is a measure of uncertainty, allows more accurate assessment and management of uncertainty 

within logistics processes. Using an entropy approach can provide improved risk prediction 

and management in stevedoring operations. 

Relocation of logistics processes or infrastructure is also an important aspect of strategic 

management. Relocation can significantly affect the adaptability of agribusinesses and 

stevedoring companies, ensuring a more efficient location of resources and optimization of 

processes. However, the implementation of relocation requires careful planning and 

consideration of numerous factors to ensure its effectiveness. 

The integration of modern approaches to risk management is a necessary condition for 

increasing the stability of agricultural logistics in conditions of uncertainty. It is necessary to 

consider which methods of risk management are the most effective and how their 

implementation can affect the overall sustainability and efficiency of the agricultural sector. 

Practical recommendations for agribusinesses and stevedoring companies based on the results 

of the study should include strategies and measures aimed at increasing adaptability and 
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resilience in the face of uncertainty. The implementation of these recommendations can 

significantly affect the long-term development and competitiveness of the agricultural sector 

of Ukraine. 

 

 

4. CONCLUSIONS 

 

The study demonstrated the effectiveness of various economic tools for risk management 

in stevedoring activities, especially in the conditions of agribusiness in Ukraine. The impact 

of these tools on reducing the risks of loss of personnel potential, financial and military risks 

was considered, which allowed the following conclusions to be formulated. First, wage 

increases and investments in technological processes. As tools for reducing the risk of loss of 

personnel potential, not only raising the level of staff wages, but also investments in 

improving the technological process, in particular, the laying of a backup power supply line, 

which contributes to solving the issue of labor resources, increasing the psychological balance 

of the staff and reducing the risks of losses, were considered. Secondly, it is precisely the 

economic tool "port-lend-lease" that is able to solve the problem of expanding the volume of 

cargo handling by attracting additional land plots for the construction of new berths, but also 

reduces the level of military risks due to the relocation of port infrastructure to safer areas. 

That is, a comprehensive approach to financial and corporate risk management. Financial and 

corporate risks were considered as a single complex related to the tariff policy of the 

enterprise and the level of competition. The unblocking of the Great Odesa seaports created a 

systemic competitive threat for the river terminals of the Danube region, which led to a 

reduction in the volume of cargo handling for some companies in the Danube region. 

Evaluation of the effectiveness of economic instruments. To evaluate the effectiveness of the 

impact of economic tools on risks, the estimation of the angle of change of the attractor along 

the response surface was used for each subsequent step of calculating the displacement 

coordinates of the grid node. This made it possible to study changes in the coordinates of 

nodes of a discrete grid in different spatial directions and simultaneously assess the impact on 

several risks. 

The given review of the economic factors of risk neutralization indicates that their action is 

often not limited to the impact on one risk, but changes a larger number of risks. At the same 

time, due to the effects of economic factors of risk neutralization on different groups of risks 

at once, the possibility of their multi-vector impact on individual risks cannot be ruled out. 

This requires the introduction of mathematical formalization for evaluating the impact of 

economic factors of risk neutralization. As a tool for reducing the risk of loss of personnel 

potential, not only raising the level of staff salaries, but also, for example, investments in 

improving the technological process (in particular, the laying of a backup power supply line), 

which will contribute to solving the issue of labor resources, were considered. It is also 

considered that the reduction of the level of military threats will contribute to the reduction of 

the risk of loss of personnel potential, as it leads to an increase in the psychological balance of 

the personnel. 

The study confirms that innovative approaches to risk management can significantly 

increase the efficiency of logistics processes in Ukrainian agribusiness, reducing losses and 

increasing the resilience of enterprises to external threats. 
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