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Abstract 

 

The purpose of the paper was to assess the potential opportunities for the development of agricultural cooperatives 

until 2030. The importance of modeling the forecast parameters of development in time to ensure the effective 

functioning of cooperatives was substantiated. It was found that the size of their net income is most affected by: the 

area of agricultural land, the number of enterprises, the number of employees and the total cost of production. A 

research using the STELLA program showed that the number of agricultural cooperatives will be reduced 13.1 

times by 2030, according to the area of agricultural land they will decrease 1.5 times, and the amount of profits will 

increase significantly in contrast to losses. This is due to the processes of concentration of cooperative structures, 

automation of production and implementation of innovative technologies. 
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INTRODUCTION 
 

Market transformations are accompanied by 

changes in all sectors of Ukraine's economy, 

including agriculture. The organizational 

structure of production, management system 

and land relations, which affect the 

development of agricultural cooperatives, 

have undergone significant transformations. 

Today, the issues of ensuring the conditions 

for the revival, stabilization and further 

development of cooperation, which should 

provide realization of collective [31] personal 

and public interests, are relevant for Ukraine. 

Agricultural cooperatives are specific form of 

property relations with a special mechanism 

of functioning and dynamics between 

members of the cooperative, business entities 

and the state. The purpose of their creation is 

to reduce the costs of members of the 

cooperative for consumer and production 

needs; increase in return, labor income and 

economic growth of cooperative members 

[30]. This is confirmed by proposals for the 

introduction of new production facilities to 

agricultural enterprises on a corporate basis 

[16]. 

Zinovchuk V. [40] considers an agricultural 

cooperative as a voluntary combination of 

efforts and resources of organizational and 

legal forms of management interested in 

achieving certain results, in particular to 

obtain a net profit. 

The founder of the cooperative movement, the 

French economist Charles Gide [14], 

expressed the view that "neither capitalism 

nor socialism, only cooperation" can ensure 

the development of the village. N. Nelson 

considered the mission of cooperation to 

make people moral and promote economic 
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relations [5]. M. Tugan-Baranovsky [36], in 

turn, argues that agricultural cooperatives help 

increase agricultural productivity and have a 

greater ability to survive in competition with 

monopolists. M. Popov believes that the 

peasants see in the cooperative social and 

economic protection from monopolists [6]. 

The role of cooperation in the formation of 

vertical integration structures and business 

environment is important, due to the 

performance of cooperatives social function 

[22]. 

The development of agricultural cooperatives 

in rural areas was facilitated by a number of 

factors, in particular: the difficulty of access 

to markets, given their monopolization; price 

disparity for industrial and agricultural 

products; the need for cheap loans that could 

be provided by credit unions [24]. 

However, the development of agricultural 

cooperation in Ukraine is accompanied by 

problematic issues. These are high prices for 

machinery, fertilizers, fuel and planting 

material, weak resources, difficulties in 

selling agricultural products and lack of 

proper state support. 

"Bottlenecks", which are inherent in 

agricultural cooperatives, highlights 

Yu.V. Ushkarenko [37] - weak material and 

technical base, unsatisfactory financial 

support and insufficient investment 

attractiveness [23]. 

Social, economic, organizational and other 

difficulties faced by agricultural cooperatives 

in Ukraine in their production activities 

negatively affect the results of their 

management. Under these conditions, the role 

of forecasting as an important component of 

planning activities of business entities has 

been increasing [33].  

Forecasting is a responsible step in planning 

and determining the most important factors 

that affect the economic activity of 

agricultural cooperatives, as it deals with 

probabilistic judgments about the state of their 

development in the future. 

It is important for the country's economy to 

what extent the development of cooperation 

will meet domestic needs in the nearest future. 

In particular, the level of profitability and 

stability of production will depend on the 

dynamics of consistency of forecast indicators 

of cooperation development. Therefore, the 

issues of forecasting the main indicators of 

their development are relevant. 

The methodical approach to ensuring the 

effective functioning of cooperatives is based 

on the application of a program of system 

dynamics aimed at direct modeling of forecast 

parameters of their development in time and 

allows tracking the relationship between 

variables, in particular those that have a 

significant impact on agricultural production. 

Agrarian business needs significant support 

for the processes of reproduction of resource 

potential, and the main place is occupied by 

the provision of fixed assets in particular: 

land, and employees, which we have included 

in the forecasting program STELLA. 

The purpose of the article is to highlight the 

results of forecasting the net profit of 

agricultural cooperatives of Ukraine until 

2030 using the software STELLA. 

The hypothesis of the study is the assumption 

that in a competitive environment on the 

efficiency of agricultural cooperatives, which 

is expressed in net profit, the most important 

influence is: the area of agricultural land, 

number of enterprises, number of employees 

and total cost of production.  

 

MATERIALS AND METHODS  
 
Our research is practical. It was conducted 

quantitatively and qualitatively on the 

principles of complexity in the organization of 

development of agricultural cooperatives. In 

this investigation, the category of 

"complexity" can be observed as one that 

leads to the inclusion in the production of the 

whole set of social and production elements 

(composition), which, acting as a single goal, 

must achieve a specific intermediate or final 

goal. 

A detailed description of STELLA programs 

is also given in publications [8, 9, 10, 11, 18, 

27, 38, 19, 25, 28]. 

Five indicators of activity of agricultural 

cooperatives in the STELLA program were 

selected for modeling, with the value p ≤ 0.05 

(ie only those that are estimated as statistically 
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reliable). These are such indicators as: area of 

agricultural land (AREA), number of 

enterprises (ENTERPRISES), number of 

employees (EMPLOYEES), cost (VALUE) 

and net profit (NET PROFIT). Due to the fact 

that the general indicator of the effective 

operation of agricultural cooperatives is the 

net profit, its forecasting for the future is 

important. 

STELLA (Structural Thinking, Experiential 

Learning Laboratory with Animation) has 

created a model of system dynamics [13] with 

feedback, in which processes take place over 

time [34]. The latter is achieved through a 

specific discrete variable - "time". This 

program set both the simulation period - the 

total simulation time of 40 years, and the 

simulation step - 1 year - an hour of 

simulation step (elementary unit of time). 

We chose STELLA because of its accuracy 

and reliability of calculations, intuitive and 

user-friendly interface, and widely recognized 

iconography modeling. 

 
RESULTS AND DISCUSSIONS 
 

The model allowed to create the formula 

needed to study the impact on net income 

(Converter) such indicators as: area of 

agricultural land (AREA), number of 

enterprises (ENTERPISES), number of 

employees (EMPLOYEES), as well as cost 

(COST PRICE). The Graphical Function, the 

graphical element of the STELLA program, 

such as (Graph Pad) and the tabular element 

(Tabel Pad) which show results of the forecast 

has been used.  
Data for 1990-2017 were used for modeling. 

To verify the created model, statistical 

information for 2017 was introduced, ie the 

results of the forecast for 2017 were compared 

with the real performance indicators for 2017. 

After testing the model, a forecast of possible 

changes in the studied indicators for the 

period up to 2030 was made. 

Statistical processing of the collected data, 

gave us the opportunity to obtain a 

mathematical equation, which characterizes 

the relationships that exist between the 

selected indicators. It should be noted that the 

collected data were analyzed for dependent 

indicators to exclude cases that could violate 

the established regression equation. In the 

end, after the elimination of insignificant 

samples, the regression equation is 

constructed. All indicators were tested on a 

probability test p ≤ 0.05 to eliminate those 

that showed a lack of statistical accuracy. 

To create a model in the STELLA program, 

we used the Stock (Stock) element, for which 

the initial value of NET PROFIT agricultural 

cooperatives has been set since 1990. The 

formula, which was previously calculated in 

the Statistica 13.1 program, all elements were 

connected using Arrovs (Action Connector).  
Statistically significant results with p ≤ 0.05 

were obtained for all 4 analyzed parameters. 

We are watching almost zero values of p in 

the results of regression analysis for the 

dependent variable NET PROFIT (Table 1). 

 
Table 1. Results of regression analysis for NET PROFIT  

Dependent 

Variable 

Test of Whole Model vs.SS Residual 

Multiple 

R 

Multiple 

R2 

Adjusted 

R2 

SS 

Modle 

df 

Modle 

MS 

Modle 

SS 

Residual 

df 

Residual 

MS 

Residual 
F p 

NET 

PROFIT 
0.838575 0.703207 0.611887 193,693.6 4 48,423.39 81,749.41 13 6,288.416 7.700411 0.002074 

Source: authors' own calculations. 
 

Based  on  beta  testing,  we  conclude that the 

most important in  the further development  

ofagricultural cooperatives is the calculation 

of net income using variables such as number 

of employees (EMPLOYEES) and cost price 

(COST PRICE) (Table 2). 
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Table 2. Essential results for AREA, ENTERPRISES, EMPLOYEES and COST PRICE 

Effect 

Parameter Estimates (Agricultural cooperatives ) 

Sigma restricted parameterization 

NET 

PROFIT 

Param. 

NET 

PROFIT 

Std.Err 

NET 

PROFIT 

t 

NET 

PROFIT 

p 

-95,00% 

Cnf.Lmt 

+95,00% 

Cnf.Lmt 

NET 

PROFIT 

Beta (β) 

NET 

PROFIT 

St.Err.β 

-95,00% 

Cnf.Lmt 

+95,00% 

Cnf.Lmt 

Intercept -103.841 264.7002 -0.39230 0.701196 -675.691 468.0092     

AREA 0.643 0.6066 1.05921 0.308788 -0.668 1.9530 0.793450 0.749095 -0.82487 2.411771 

ENTERPRISES -1.890 0.7254 -2.60599 0.021757 -3.458 -0.3233 -0.860517 0.330208 -1.57389 -0.147146 

EMPLOYEES 0.002 0.0037 0.42887 0.675037 -0.006 0.0095 0.257954 0.601470 -1.04144 1.557352 

COST PRIСE 0.137 0.0351 3.90026 0.001825 0.061 0.2127 0.939492 0.240879 0.41910 1.459880 

Source: authors' own calculations. 

 

Created in Statistica 13.1., the formula has the 

following form: 

NET PROFIT = -

956.110261781+0.222583100314*AREA+0.0

317929447539*"ENTERPRIZES"-

0.00365882303718*"EMPLOYEES"+0.53126

3339584*"COST PRICE"          (1) 

 

Analysis of standardized endpoints for the 

dependent variable showed the absence of 

values exceeding ± 3 sigma (Fig. 1), which 

indicates the absence of significant data 

deviations. 

 

 
Fig. 1. Results of regression analysis, variable 

dependent NET PROFIT  

Source: authors' own calculations. 

 

This formula was entered in the Inflows NP 

(Fig. 2) in the model.  

 

 
  

Fig. 2. Created a model in the STELLA program 

Source: authors' own calculations. 

 

In Fig. 2 shows a block diagram of the model. 

Relationships between variables are displayed 

as graphical functions in STELLA. The 

convenience of this method is that the 

appearance of the function can be changed 

directly on the computer screen with the 

mouse cursor. We see the production 

rectangle created in the model as a stock for 

agricultural products (UAH million). This 

stock is replenished by the inflow Net profit 

with the feedback arrow. The flow is 

influenced by 3 elements of the model 

(AREA, ENTERPRISES, EMPLOYEES, 

COST PRICE). On the right - a graph element 

(Graph Pad) and a table element (Tabel Pad). 

Тhe model's verification consisted of a 

comparison of real data from 2017 (as data 

from 2018 were absent) with data forecasted 
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in the model for 2017. We see that the model 

for 95-100 % hit the real data in 2017. 

The results of the forecast showed the 

possible decrease in the AREA (Fig. 3) from 

3,787 in 2000 to 365.30 thousand hectares in 

2030 (Table 3).  

 

 
Fig. 3. Graphical representation of forecasting of 

AREA in STELLA program  

Source: authors' own calculations. 
 

In 2017, real statistics amounted to 549.1 

thousand hectares and were included in the 

model for verification of this year's figure, 

respectively, 587.3 thousand hectares.  

The analyzed variables by 2030 can also be 

seen in the table (the special character 

separates the thousands of values). 

Reducing the area of agricultural land is 

possible due to the termination of contracts of 

landowners with tenants or reorganization of 

agricultural cooperatives into other forms of 

management. 

According to N. Bondina [3], the most 

efficient use of land resources plays an 

important role in ensuring the normalization 

of cooperatives, as well as helping to protect 

soils and increase their fertility. 

One of the main indicators for assessing the 

state of development of agricultural 

cooperatives is the change in the number of 

cooperatives. 
 

 

 

Table 3. Table view of forecasting results for AREA in 

STELLA program 

 
Source: authors' own calculations. 

 

At the same time, the number of enterprises 

(Fig. 4) tends to decrease from 3,136 in 2000 

to 240 enterprises in 2030. In 2017, the 

statistics obtained were 448 and were 

modeled in the model for the verification of 

this year, respectively, 471 enterprises. 

For comparison, in 2006-2017 the number of 

cooperatives in Spain decreased by 8%, their 

turnover increased by 56%. At the same time, 

large cooperatives have increased exports and 
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their dynamism [4]. 

 

 
Fig. 4. Graphical representation of forecasting of 

agricultural cooperatives in STELLA program  

Source: authors' own calculations. 

 

The results of the forecast (Fig. 5) showed a 

possible reduction of the number of 

employees from 338,446 in 2001 to 9,000 in 

2030, a reduction of 37.6 times, indicating the 

mechanization and optimization of 

agricultural processes and mass layoffs of 

workers.  

 

 
Fig. 5. Graphical representation of forecasting of 

EMPLOYEES in STELLA program  

Source: authors' own calculations. 

  
In 2017, real statistics were 17,213 people, 

and in the model for verification of this year, 

people were calculated accordingly 17,844. 

Fig. 5 testifies that in agricultural cooperatives 

the number of employees of a highly skilled 

managerial staff is mainly reduced due to the 

low wages, they are forced to look for other 

ways of earning money. Automation and 

mechanization of production processes, 

including agriculture, leads to layoffs. In 

order to preserve jobs, taking into account not 

only economic but also social aspects of 

enterprises, as an option, we can consider the 

expansion and diversification of their 

activities. 

At the same time, the forecast of the growth 

of the cost price of agricultural products and 

services (Fig. 6) from 2,319.7 million UAH in 

2000 will increase to 13,529 million UAH in 

2030. In 2017, the collected statistical data 

amounted to UAH 5,814.3 million. After that, 

the model provided for a further increase in 

cost. UAH 6,106 million was taken into 

account in the model for verification.  
 

 
Fig. 6. Graphical representation of forecasting of COST 

PRICE in STELLA program 

Source: authors' own calculations. 

 

Net profit (Fig. 7) will increase in the 

predicted model and will make 7,625 million 

UAH in 2030. In 2017, the statistic data 

obtained amounted to 1,893.7 million UAH, 

and simulated in the model for verification of 

this year were accordingly 1,758 mln UAH. 

After that, the model predicted the next 

increase in net profit. 
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Fig. 7. Graphical representation of forecasting of NET 

PROFIT in STELLA program 

Source: authors' own calculations. 

 

As we see (Figure 3-7), the model predicts 

that at decrease of the number of agricultural 

cooperatives (ENTERPRISES) and the 

number of their employees (EMPLOYEES), 

and even with rising costs of agricultural 

products and services in Ukraine, there may 

be positive changes - increase the net profit. 
The growth of the cost of agricultural 

products and services is influenced by 

inflationary processes, which are observed 

every year. 

As we can see, the Model assumes (Fig. 3-7) 

that with a decrease in the number of 

agricultural cooperatives (ENTERPRISES) 

and, accordingly, the number of employees 

(EMPLOYEES), despite the growth in the 

cost of agricultural products and services, 

there may be positive changes to increase net 

profit. The cost growth is justified, because it 

is caused by the increase of the state-regulated 

minimum wage and the cost of material and 

technical resources used in the production 

process. The cost growth of agricultural 

products and services may be influenced by 

an increase in production, which, given the 

automation of production processes and 

increase the scale of production, can be 

ensured even by reducing the number of 

cooperatives. The cost growth is also due to 

the significant impact of inflation. 

The results of the study showed that in 

agricultural cooperatives after 2019 is 

projected to grow net income compared to its 

size in 2017. In particular, by 2030, compared 

to 2017, it will increase 596 times. 

The results of forecasting the main indicators 

of development of agricultural cooperatives 

for the period up to 2030, allowed the 

following conclusions: 

1. According to the forecast, the number of 

agricultural cooperatives by 2030, compared 

to 2017, will decrease to 240, ie 1.9 times. 

Due to a significant reduction in the number 

of agricultural cooperatives in 2017 to 

stimulate an increase in their number, the 

Cabinet of Ministers of Ukraine adopted the 

“Concept of the Development of Farmers and 

Agricultural Cooperatives for 2018-2020” 

[26], which should contribute to their future 

growth. 

2. The area of agricultural land will decrease 

to 365.3 thousand hectares, or 1.5 times.  
This decrease in the area of agricultural land 

is due to both natural phenomena 

(waterlogging, soil erosion, which manifests 

itself in the destruction of soil cover and 

demolition of its particles by water flows 

(water erosion) or wind (wind erosion)), 

exacerbated by human economic and 

industrial activities transport and housing 

construction, soil contamination with 

chemical and biological components, mineral 

development, etc. 

3. The number of employees will decrease by 

1.9 times by 2030, compared to 2017. In 

addition to automation and mechanization of 

production processes, the development of 

agritourism [12], which promotes self-

employment in rural areas, can have a 

significant impact on the projected reduction 

of STELLA workers in agricultural 

cooperatives [19]. 

4. The projected total cost of agricultural 

products and services of agricultural 

cooperatives will increase from UAH 2,319.7 

million. in 2000 to UAH 14,099 million  in 

2030. In 2017, according to real statistics, the 

cost of agricultural products and services 

amounted to 5,814.3 million UAH. 

The growth of the total cost of agricultural 

products and services of agricultural 

cooperatives in 2017, compared to 2000, 

occurred 2.5 times, and the growth in 2030, 
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compared to 2000, according to the forecast, 

may be 6.1 times. 

The cost growth analyzed in the program may 

be influenced by inflation. In general, for the 

period 2014 - 2017, the overall level of 

consumer prices according to official data 

increased by 129% [35]. In 2019, consumer 

inflation slowed to 4.1% (from 9.8% in 2018) 

- the lowest level in six years [17]. In 

September 2021, annual consumer inflation 

accelerated to 11% (from 10.2% in August). 

On a monthly basis, prices rose by 1.2% [7]. 

5. The net profit of cooperatives is projected 

to increase 4 times by 2030, compared to 

2017. Net income will tend to increase due to 

increased agricultural production and rising 

purchase prices, as well as - the introduction 

of advanced technologies of labor 

organization, the use of new cost-effective 

machines and mechanisms, comprehensive 

quick-pay equipment, which will increase 

productivity. 

It is proved that agricultural cooperatives play 

an important role on the way to the market, in 

particular for: forming consignments of goods 

for the best selling price; coordination on the 

production of the product range; ensuring 

systematic deliveries throughout the year; 

development of primary and deep processing; 

creation of a proper procurement and 

marketing material and technical base; 

reduction of production costs; independent 

access to the end user; opportunities to attract 

funding and improve cash flow [1].  However, 

this is not confirmed by the data of our 

forecast model. 

Existing agricultural cooperatives do not yet 

have a significant impact on rural 

development. The main obstacles to their 

development are: monopolization and 

oligarchization of markets, poverty and aging 

of peasants, weak ability of the population to 

reconcile the interests of joint activities, a 

large number of intermediaries, lack of 

economic and legal instruments at the stage of 

transition to the bioeconomy [21, 39] absence 

of economic benefits for further development 

[20, 2]. Ignoring the problems of development 

of agricultural cooperatives as a system can 

lead to a decrease in the efficiency of 

agricultural production and the weakening of 

the traditionally formed rural system. 

The problems analyzed in the article are 

relevant for Ukraine at the stage of its 

accession to the EU. The most important thing 

should be further systematic study of 

organizational, social and other measures 

designed to ensure the effective functioning of 

agricultural cooperatives [29, 32], which will 

contribute to the growth of net income. 

Among such measures, we consider it 

appropriate to use elements of marketing that 

include various marketing tools and allow you 

to compete and properly distribute net profits 

[15]. In addition, the components of the 

marketing strategy significantly affect the 

economic development of all activities of 

agricultural cooperatives. 

 
CONCLUSIONS 

 
The main performance indicator of 

agricultural cooperatives is net profit. In order 

to forecast net income in agricultural 

cooperatives of Ukraine, an original model 

was created in the STELLA program. Using 

this model, the influence of the number of 

agricultural cooperatives, land area, cost of 

agricultural products and services on their net 

profit was determined. 

Our study showed possible trends to increase 

net income while reducing the number of 

agricultural cooperatives, the area of 

agricultural land, the number of employees 

and increasing the total cost of agricultural 

products and services in agricultural 

cooperatives by 2030. 

The activities of agricultural cooperatives 

should be focused on priority areas and ensure 

the growth of quality of life and well-being of 

rural areas where they operate. As a result of 

the process of strategic management, the 

activities of agricultural cooperatives should 

reach a new level of development, with the 

definition of priority areas. Public authorities 

of Ukraine should concentrate their efforts for 

ensuring the development of agricultural 

cooperatives, as well as promote their 

quantitative and qualitative growth.  
We believe that a negative factor is the 

reduction in the number of agricultural 
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cooperatives, as they should help to improve 

relations in local communities, aimed at 

maintaining adequate living conditions and 

improving the social infrastructure of rural 

areas. 
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