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Abstract. The paper defines the importance of forecasting the demand for 
the development of Russian feed additives of one type. The livestock 
industry is of strategic importance to Russia, as it provides food security and 
contributes to economic growth. There are foreign and domestic products on 
the market of feed additives. At the same time, for specific types of products, 
the availability of foreign analogs is more prevalent. Due to the economic 
and political situation in the world, such a ratio does not align with the 
strategic interests of Russia and provides an opportunity for the active 
development of feed additives production. The application of simulation 
modeling is essential for the strategic planning of new product launches on 
the domestic and global markets. This process entails the assessment of 
potential risks and the development of scenario-based strategies to address 
changing market dynamics, ensuring the effective realization of 
products.This research has created a comprehensive simulation model that 
forecasts the evolution in demand for feed additives, taking into account 
various variables such as the number of manufacturers, the time frame, 
advertising expenditure, recommendations, and communication between 
potential buyers and consumers. 

1 Introduction 
The global feed additives market is a dynamic industry, with a constantly growing demand 
due to increasing numbers of livestock or livestock products [Analysis of Feed Additives 
Market Size and Share - Growth Trends and Forecasts to 2029: 
https://www.mordorintelligence.com/ru/industry-reports/global-feed-additives-market-
industry]. Feed additives are the most important part of any complex ration, solving problems 
not only of nutritional enrichment and balance, but also more specific problems taking into 
account the type, age, and direction of animal productivity [1]. 

As of 2023, 77.28% of the Russian feed additives market was occupied by products 
manufactured in Germany (15.41%), China (13.45%), and France (7.53%) [2]. The feed 
additives market in Russia produces not only domestic developments, but also foreign ones 
(USA, Denmark, Germany and Italy) [Russian market of feed and feed additives: 
https://sfera.fm/articles/korma/rossiiskii-rynok-kormov-i-kormovykh-dobavok]. Analysis of 
the production of feed additives for farm animals showed that over the last five years in 
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Russia 679 items of additives for poultry (69% foreign, 31% Russian), pigs (68% foreign, 
32% Russian), cattle (60% foreign, 40% Russian) were created and produced [2]. 

In his research Yerep notes that "Russia is highly dependent on imported supplies of 
finished feed additives, as there is no domestic production of many components in the country, 
or available production cannot meet domestic demand" [1]. [1]. It is believed that the Russian 
market of mixed fodders and feed additives is promising due to the ever-increasing demand, 
competitiveness of feed production industries and active import substitution process [3, 4]. 

Under the current conditions, the process of forecasting the capacity and structure of the 
market of feed additives in order to improve the market geography of production, rational 
consumption and adaptation to the emerging market conditions and assess the risks of new 
products. It is possible to solve such a problem with the use of methods and means of 
simulation modeling. 

With its help it is possible to develop a management strategy when conducting numerous 
experiments to identify and analyze bottlenecks, load changes and other significant 
parameters, regardless of the field of application [5-7]. For this purpose, digital models are 
created, corresponding to key objects and their corresponding qualitative and quantitative 
characteristics, links between them. Such models can be used as the basis for the functioning 
of expert systems, which are a means of forming a set of recommendations to increase the 
efficiency of given parameters [8-10]. 

The purpose of the research is to forecast changes in consumer demand for feed additives 
intended for cattle. To do this, it is necessary to perform the tasks of determining the key 
producers of the corresponding additive, the characteristics of supply and demand for the 
selected products, to establish the key processes and parameters affecting the change in 
demand and to develop a simulation model corresponding to the forecast of changes in 
demand for products during a given time interval. 

The object of research is the market of domestic feed additives, independent of foreign 
raw material supplies. The subject of research is consumer demand for the corresponding 
finished products. 

The theoretical significance of the research lies in the systematization of heterogeneous 
data related to the production and sale of feed additives. In addition, the relevant processes 
are formalized with the possibility of using the results for research related to the effective 
transformation of production. 

The practical significance of the research lies in the creation of a model that makes it 
possible to make a forecast of changes in supply and demand for finished products over a 
given time interval. The advantage of such a model is the possibility of integrating new data 
that clarify the rules for obtaining results. The created model can be used to develop a unified 
expert system for monitoring the state of production processes and processes forming a set 
of measures or recommendations to change the efficiency of given parameters. 

2 Methods and Materials 
To create a simulation model, it was required to establish the input parameters, their 
qualitative and quantitative characteristics. The subject of research is dynamic, so the main 
processes affecting the change of the relevant characteristics were established. Based on this, 
a set of rules was developed to determine the relationships between objects and their 
properties. For this purpose, the method of structural analysis was used. In research related 
to the formalization of objects or research subjects, the method of step-by-step refinement 
and synthesis at each level of the established structure is applied [6, 7, 11, 12]. Such a 
methodology was applied in the current research. 

The formalization of the obtained results was performed according to the methodology 
of agent-based modeling. Developers of models for which this approach is used, note that in 

this way the change of behavior of a group of objects as a single whole is determined [5, 11]. 
The application of the graphical method to the obtained results allowed us to visualize the 
relations between objects and changes in states. 

3 Results 
The use of the stated methods revealed that the main consumers of feed additives products 
are farms. For the created model we assume a farm as a unit, regardless of the number of 
cattle on it. Fig. 1 shows the model of demand for the products of four producers. 
 

Fig. 1. Model for forecasting changes in demand for feed additives when a new product enters the 
market 

The peculiarity of the presented model is the fact that Product2 is a new sample that has 
just appeared on the market. Therefore, its characteristics are not yet known, so the farm is 
considered as a potential buyer, who can use the same product, but of a different manufacturer. 
From the point of view of agent-based modeling, such a buyer is an agent whose change of 
behavioral states can be formed under the influence of advertising, recommendations, 
positive feedback and communication with those who have previously purchased the product. 

At the initial stage, when a new product appears on the market, no one knows about it, so 
the degree of influence of consumer reviews and recommendations is rather weak. In this 
case, only advertising has an impact on it. The nature of its distribution in this period does 
not matter. Over time, the potential consumer will be influenced by the experience of using 
feed additives by other farms.  

The agent is in the following states: 
• PotentialBuyer (potential buyer), when he is aware of the availability of different feed 

additive manufacturers on the market; 
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• WantsToBuyProduct, when he has read the information about the product and has the 
intention to purchase it; 

• UserProduct – a state characterized by repeated acquisition of goods. 
• Transitions from one state to another are shown by arrows, which may have the following 

specifics: 
•  - the transition is made under the influence of advertising, the timing of which has a 

random nature; 
•  - transition with the set intensity obtained by means of calculations based on the 

processing of statistical data of feed additives purchase; 
•  - transition realized under the influence of messages from other agents, the intensity 

of which is determined on the basis of statistical data processing. 
Here is a fragment of modeling a scenario of new product introduction to the market with 

a similar price level of different manufacturers and a minimum number of advertising sources. 
Fig. 2 shows a diagram showing the change in the number of buyers of new products for the 
market over time. 

 

Fig. 2. Schedule of changes in the purchase of a new type of feed additives 

At the moment of introduction of a new type of feed products on the market there were 
10 thousand potential consumers. The sharp decrease in their number at the beginning of the 
experiment is due to the fact that consumers have formed the practice of supplying this type 
of products, so low interest in changing products is fixed. At a low level of advertising 
campaign there are not so many consumers who consider the possibility of buying a new type 
of products, and over time buyers appear. The share of such buyers in the market is not high, 
so attracting new customers through reviews and recommendations is not significant. 

4 Discussion 
Analysis of the research related to forecasting changes in demand for products shows the 
relevance and necessity of solving such a problem. Their authors mainly point to the 
restructuring of logistics supply chains of both additives and components for their 
manufacture due to political and economic situations in connection with the sanctions policy 
[13, 14]. 

The creation of simulation models is justified for processes whose changing states depend 
on a large number of factors [4-6]. Consumer demand belongs to such a category of processes. 

As a result of the work done, the objects have been established and their qualitative and 
quantitative characteristics influencing the change in the states of the corresponding process 
have been specified. 

The obtained results are valid for the applied methodologies of research and creation of 
formal models. This is confirmed by the standard use of the stated methods and the nature of 
the obtained results, coinciding with the characterization of the results of related research [10, 
12, 15]. 

5 Conclusions 
The field of livestock breeding represents a significant component of the broader domain of 
Russian agriculture. The significance of livestock breeding is contingent upon the production 
of essential and demanded products utilized by humans in their diets. To ensure the efficiency 
of production, it is necessary to provide a solid fodder base and to use various feed additives 
in the cultivation and maintenance of animals. These additives can provide benefits such as 
the preservation of livestock, a reduction in production time, or an increase in the output of 
finished products.  

The research indicates that the market for feed additives in specific areas is undergoing a 
transformation due to the active process of import substitution, which is aimed at ensuring 
food security. The development and production of new feed additives must meet the demands 
of the agro-industrial sector and compete with existing products on the market. Forecasting 
demand based on changes in various conditions allows for the development of management 
decisions that can be used to improve strategies for the realization of products, planning of 
resource provision for production, or regulation of the quantity of produced products. 
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