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Abstract. The relevance of the study is due to the fact that commodity 
lending is a fairly new procedure for agricultural producers in the field of 
state support, it is designed to ensure the stable development and support 
of the main agricultural producers, including livestock. The purpose of the 
study is to improve state support for the agro-industrial complex, taking 
into account commodity lending. Competent organization of the process of 
commodity lending, taking into account all possible directions for 
improving this activity, will ensure the smooth and efficient operation of 
SUE SR “Veles”, the Ministry of Agriculture of the region, agricultural 
producers of the agro-industrial complex in the field of commodity lending 
and, as a result, will strengthen the economy of the region as a whole. At 
the same time, in order to improve the efficiency of commodity lending in 
the agro-industrial complex of the Samara region, it is proposed to 
introduce a system of control over the use of funds allocated for 
commodity lending, according to grants, subsidies, state support, to 
optimize the targeting of the received funds for commodity lending, in 
order to prevent their further use for other purposes.  

1 Introduction 
The relevance of the study is due to the fact that commodity lending is a fairly new 
procedure for agricultural producers in the field of state support, it is designed to ensure the 
stable development and support of the main agricultural producers, including livestock [1-
5]. The need to study commodity lending as one of the measures of state support for the 
agro-industrial complex (AIC) is determined by the important role of the industry. The 
problem of finding and implementing the most promising methods of state financing of the 
agricultural sector is coming to the fore today. In the Russian Federation, the practice of 
commercial lending is limited territorially (Tambov, Samara regions and a number of other 
regions) and functionally (support for the acquisition of commercial and breeding animals 
for completing the herd) [6-10]. 
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The basis for the stability of the economic, social, political situation in society and the 
world depends primarily on the efficiency of the agro-industrial complex. 

Dairy production is one of the leading sectors of the agro-industrial complex and the 
food industry. The importance of dairy products in the diet is traditionally very significant. 
Milk and dairy products are necessary for all age groups of the population. According to its 
chemical composition and nutritional properties, milk has no analogues among other types 
of natural products. They are a source of essential nutrients and biologically active 
substances that can meet the needs of the body: amino acids, fatty acids, minerals, vitamins. 

In the context of import substitution, the basis for ensuring the food security of the 
region is to increase the efficiency of dairy cattle breeding [11-14]. 

Dairy cattle breeding is one of the system-forming branches of the agrarian economy, 
occupying 70% of the gross livestock production. Dairy products take the 3rd place in the 
commodity structure of the food retail turnover. Due to the wide distribution, the daily 
receipt of funds from the sale of products, dairy cattle breeding contributes to a certain 
extent to the current financial stability of agricultural enterprises, moreover, dairy cattle 
breeding acts as a kind of locomotive for the development of the industry, consuming 
significant volumes of crop production [15-18]. 

In recent years, the development of this industry has been given great economic 
importance. 

The purpose of the study is to improve state support for the agro-industrial complex, 
taking into account commodity lending. 

As part of this, it was supposed to solve the following tasks: - to analyze literary sources 
on the development of dairy farming and commodity lending; - analyze data on the use of 
commodity lending as an element of state support in the conditions of the Samara region;    
- develop proposals for improving state support measures, including commodity lending for 
the development of dairy farming in the region.  

2 Materials and methods 
The theoretical basis of the study was the work of domestic and foreign scientists in the 
field of animal husbandry, programs for the development of dairy farming in the region, 
data from the Ministry of Agriculture and Food of the Samara Region. In the course of the 
study, the following were used: analysis of statistical data and economic information, 
historical method, abstract-logical method, modeling method, methods of expert 
assessments. 

         P1 
Wob = --------- , 

          P2 

where Wob is the level of provision, 
P1 - milk production, 
P2 - industrial and personal consumption. 
The level of provision is calculated as the ratio of the indicator of milk production to the 

indicator of industrial and personal consumption. It characterizes the adequacy of the 
volume of production to fully meet demand. 
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3 Results 
The dairy industry in agriculture is key. Year-round employment of people, food security, 
domestic consumption of crop products, economic interconnections and other factors 
determine its paramount importance [19-21]. 

The role of dairy farming in the social development of rural areas is also enormous. 
Everyone knows that a village cannot survive without a farm. The extinction of villages has 
already acquired a steady trend. One of the main reasons is the collapse of dairy farms, 
which gave work to the villagers and supported their households [22-25]. 

In this regard, in order to meet the population's demand for milk and dairy products at 
the expense of a local producer, in order to preserve villages and a decent life for rural 
residents, it is necessary to consider the problem of increasing milk production as a priority 
task of national importance [26-29]. 

Those who know the specifics of dairy farming understand that the cardinal measures 
taken today will give results only in three years. Since this is the minimum period with 
perfectly coordinated actions of all project participants: the customer, designer, builders, 
suppliers of animals and equipment, fodder, etc. [30-34] And, most importantly, with full 
timely funding. 

In order to assess the possibility of implementing the tasks set for the dairy industry, it 
is necessary to analyze in detail the current state of the dairy industry in the region and 
assess the development prospects. 

The Samara region, according to the Center for the Study of the Dairy Market, is one of 
the deficit regions in terms of the availability of dairy and beef cattle products. The doctrine 
of food security of the Russian Federation provides for the provision of the country with its 
own milk and dairy products by at least 90%. Currently, the provision of own products in 
the region is slightly more than half of consumption, and processing enterprises use a large 
amount of imported raw materials. Samara dairies are forced to buy half of the raw milk for 
more than 3 billion rubles a year from neighboring regions. The expenses of the inhabitants 
of the province for imported dairy products amount to tens of billions of rubles annually. 
This money is flowing out of the provincial economy. 
Table 1. Indicators of production and consumption of milk and dairy products in the Samara region. 

Indicators 2017 2018 2019 2020 2021 
Production, thousand tons 454.2 438.6 446.0 453.7 455.5 
Consumption, thousand 
tons 799.1 787.0 791.6 806.6 801.2 

Security level, % 56.8 55.7 56.3 56.2 56.9 

As Table 1 shows, in order to meet domestic demand, the region needs to increase 
production volumes by 345.7 thousand tons of raw milk. 

The dairy market of the Samara region has a significant development reserve. In this 
regard, one of the most important and complex tasks facing the region, and to be solved in 
the coming years, is to increase the share of marketable milk in total production and 
increase profitability in dairy farming. 

In animal husbandry, the animal must be in the first place and the satisfaction of all its 
needs in order to obtain the maximum return. And in this complex industry, there are no 
trifles. For the flawless operation of the long mechanism "agronomy - forage harvesting - 
feeding and keeping cows - obtaining quality products", not a single issue, not a single 
smallest problem should be overlooked. And even more so, it is impossible to stop there, 
putting an end to the further development of production. This would be wrong. In this 
matter, the main role is assigned to the management and livestock specialists. You can buy 
an expensive livestock of highly productive cows, high-quality feed additives, equip the 
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veterinary service with a wide range of medicines, but first of all, the focus should be on the 
accurate work of specialists. Only then will this mechanism work and bring a certain profit 
to the industry. 

An analysis of the existing herd showed that there are big problems here. Many dairy 
farms in our region, along with high-yielding cows, have in their "arsenal" such specimens 
that produce 1500-2000 liters of milk per year. And the proportion of such cows in the herd 
is significant. In the same number, individuals occupy a place in the cowsheds, which are 
fruitfully inseminated from 3-4 times. If you look at this problem, covering all the years of 
a cow's productive life, then by simple calculations you can understand that we lose 1, and 
sometimes even 2 calves from such cows in her entire productive life. 

In the conditions of the modern economy, it is advisable to keep highly productive cows 
with an annual milk yield of 5000-6000 kg, in breeding plants - 7000-8000 kg. In practice, 
it has been proven that the profitability of a modern dairy farm is directly related to the milk 
yield of cows. As a result, livestock breeders of countries with developed dairy cattle 
breeding use various zootechnical methods to increase their productivity. At the same time, 
the number of dairy cows, as a rule, decreases with an increase in milk production. The 
content of highly productive cows is justified by their cost-effectiveness. It is an obvious 
fact that one highly productive cow, giving 6000 kg, replaces two cows with a milk yield of 
3000 kg. Highly productive animals need half as many rooms, while in new barns the cost 
of a cattle place exceeds 20-25 thousand rubles. To service high-yielding cows, 
significantly fewer milking machines, machines and other expensive equipment are needed. 
One of the main advantages of highly productive cows is their ability to most efficiently 
process feed protein into milk protein. In addition to receiving high milk yields, the 
breeding farm receives a considerable income from the sale of breeding young animals. A 
highly productive cow is a level of animal husbandry culture, which is based on a lower 
feed consumption per liter of milk, a viable offspring, a healthy environment. 

Dairy productivity is influenced by a whole range of factors, of which feeding, its level 
and usefulness should be put in the first place; on the second - the genotype of animals, and 
on the third - the conditions of detention. But the realization of the genetic potential also 
depends on how correct the feeding and maintenance technology will be. 

In the current economic conditions, the efficiency of animal husbandry has become 
even more relevant. The government of the Samara region is taking a whole range of 
measures. State support for the regional agro-industrial complex in 2021 is carried out in 42 
areas, 18 of which are focused on increasing the volume of livestock production. 

In order to effectively develop dairy cattle breeding in the region, there are state support 
mechanisms, including reimbursement of part of the costs incurred in connection with the 
production of agricultural products, to support own milk production, the purchase of high-
protein feed to ensure the growth of production in dairy cattle breeding, to pay an insurance 
premium , accrued under an agricultural insurance agreement, as well as grant support for 
small businesses and reimbursement of part of the costs when the farm switches from pig 
breeding to alternative types of animal husbandry. 

For the development of pedigree livestock breeding in the region, the maintenance of 
pedigree breeding stock and the acquisition of pedigree young animals of agricultural 
animals are subsidized. 

In order to increase the livestock of farm animals, including breeding ones, in June 
2010, the state unitary enterprise of the Samara region "Samara Livestock Development 
Center "Veles "was created. SUE SR "Veles" was reorganized on March 9, 2022 in the 
form of transformation into a non-public joint-stock company "Veles". The founder of 
"Veles" JSC is the Ministry of Property Relations of the Samara Region [35-37]. 

The main activity of "Veles" JSC is the purchase and supply of the breeding stock of 
cattle and small cattle necessary for further reproduction to agricultural producers in the 
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region. The introduction of unique methods of stimulating animal husbandry in the Samara 
region provided a tangible leap in the development of the industry. 

As part of the implementation of the tasks set, "Veles" JSC purchases commercial and 
pedigree cattle outside the Samara Region and transfers it to legal entities, peasant (farm) 
enterprises, individual entrepreneurs, personal subsidiary farms (PSP) of citizens engaged 
in agricultural activities in the Samara Region for contractual terms. 

Marketable and pedigree cattle are provided to agricultural producers on the terms of a 
commodity loan, which neither leasing companies nor banks can offer more profitable 
today. 

In order to receive a commodity loan, the recipient of the livestock of farm animals 
needs to submit an application and collect a package of documents, the list of which is 
established by the procedure for selecting recipients of the livestock of farm animals for 
concluding commodity loan agreements [38-42]. Subject to the fulfillment of the necessary 
requirements for concluding an agreement, “Veles” JSC transfers livestock to farmers of 
the Samara region. 

The main requirements for recipients of livestock are the availability of a forage base 
and ready-made premises for keeping new livestock, as well as the availability of collateral 
and insurance of the received livestock. In addition, as a security for the fulfillment of 
obligations under commodity loan agreements, the recipient must ensure the provision of a 
personal guarantee and (or) third parties acting on the side of the recipient. 

According to the current conditions for concluding a commodity loan for providing 
livestock of agricultural animals to legal entities, individual entrepreneurs, peasant (farmer) 
households, citizens leading personal subsidiary plots, carrying out agricultural activities in 
the Samara Region, commodity loan agreements for the transfer of livestock of cattle are 
concluded for a period up to 8 years, and small cattle - up to 5 years. 

The return of the commodity loan subject is made by the same animals (of the same 
kind and quality) that were transferred under the commodity loan agreement. The products 
obtained from the provided livestock (offspring, milk, etc.) are the property of the recipient 
of a commodity loan, which they can dispose of at their discretion. 

Funds are allocated from the regional budget for the implementation of the program. 
Interest paid under a trade credit agreement is subsidized in full. 

To date, the current state of commodity lending to the agro-industrial complex is in 
many ways a prerequisite for the development of the economy and an integral element of 
the country's economic growth. It is with the help of commodity lending that one can try to 
solve the problem of milk shortage in the Samara region. We have proposed 2 options for 
solving this problem, with the same initial data. Let's take as a basis that the current level of 
milk production will remain unchanged - 455.5 thousand tons. 

Let us calculate in a 5-year perspective an increase in milk production to fully satisfy 
regional demand. To achieve this indicator, along with the existing herd, we will form a 
new herd by purchasing Holstein cows of German selection. In recent years, the importance 
of the Holstein breed, bred in the United States, Canada and several European countries, 
has increased significantly in those parts of the world where cow's milk and products made 
from it form a significant part of the diet of the population. This breed is widely used as an 
improvement when breeding related black-and-white breeds, as well as when crossing with 
dairy and milk-meat breeds. The Holstein breed is characterized by precocity, good fertility 
and easy calving. With good feeding and maintenance, heifers reach a live weight of 350-
380 kg by the age of 15 months and can be inseminated. Given the high level of milk yield 
of cows of this breed, their intercalving period is most often 13-14 months, which is much 
longer than that of black-and-white cattle in Russia. At present, the cost of a cow of the 
Holstein breed of German selection is 142,000 rubles. 

5

E3S Web of Conferences 383, 04076 (2023)	 https://doi.org/10.1051/e3sconf/202338304076
TT21C-2023



According to the first option, in order to achieve a level of 100% milk supply in the 
region in the first year, we will offer to immediately purchase the required number of cows 
of the Holstein breed of German selection. 

Table 2. Predictive calculation option 1. 

Indicators 2023 2024 2025 2026 2027 
Receipt of cows, goal. 49385 - 24396 21956 34421 
Total cows, heads 49385 49385 73781 95737 130158 
Gross milk yield, thousand tons 345.7 355.6 526.3 684.9 930.2 
Exit of calves, goal 48792 43912 68842 87298 119137 
including heifer, heads 24396 21956 34421 43649 59568 
Milk demand, thousand tons 345.7 345.7 345.7 345.7 345.7 
The need for a carriage of milk, thousand tons 0 0 0 0 0 
Export of milk, thousand tons 0 9.9 180.6 339.2 584.5 

Analysis of the data showed that starting from the 2nd year, the region will be able to 
export 9.9 thousand tons of milk, or increase its processing in the region. By the end of the 
billing period, a breeding dairy herd will be formed in the region in the amount of 130.16 
thousand heads. The level of milk supply will be 173%. The Samara region will be able to 
export to other deficit regions, in terms of milk supply, - 584.5 thousand tons of milk. 

With this calculation option, the cost of acquiring cows will amount to 7012.67 million 
rubles, but to maintain such a number of cows, it is necessary to build a huge dairy 
complex, and this is still a colossal infusion of funds, which is ten times more than the cost 
of breeding cows. 

Another problem is the problem of staffing. The effectiveness of the functioning of any 
organization of the agro-industrial complex directly depends on its staffing. The socio-
economic situation in the rural areas of the region remains tense, the rate of decline in the 
rural population is not decreasing. The age structure of the rural population is also 
unfavorable, the proportion of the population of working age (55.8%) is significantly lower 
than in the city (59.3%) and is declining faster. Moreover, this process is long-term. The 
modern period is characterized by the "aging" of personnel, the reluctance of young 
specialists to work in the countryside, which leads to a low professional level of the 
personnel of the agro-industrial complex. 

Low wages and the poor quality of most jobs in agriculture exacerbate labor market 
imbalances, resulting in a continuing negative trend in the outflow of highly qualified 
personnel in this area. 

Based on the current realities and in order to minimize the initial costs, we will calculate 
a gradual increase in milk production, so that by the end of the 5th year, the Samara region 
will independently meet the demand for milk by 100%. 

Table 3. Predictive calculation option 2. 

Indicators 2023 2024 2025 2026 2027 
Receipt of cows, goal. 18410 0 9095 8185 12678 
Total cows, heads 18410 18410 27505 35690 48367 
Gross milk yield, thousand tons 128.9 132.6 196.2 255.3 345.7 
Exit of calves, goal 18189 16370 25356 32544 44261 
including heifer, heads 9095 8185 12678 16272 22130 
Milk demand, thousand tons 345.7 345.7 345.7 345.7 345.7 
The need for a carriage of milk, thousand 
tons 216.8 213.1 149.5 90.4 0.0 

Export of milk, thousand tons 0 0 0 0 0 
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An analysis of the data in Table 3 shows that in order for the region to independently 
fully satisfy the need for milk of the inhabitants of the region in the fifth year of the planned 
period, it is necessary to produce commodity lending with cows of the Holstein breed of 
German selection in the first year in the amount of 18410 heads. The level of milk supply 
only in the last year of the planned period will be 100%. To implement this project, the 
purchase of cows will require 2614.2 million rubles. By the end of the billing period, a 
dairy breeding herd in the amount of 48.37 thousand heads will be formed in the region, 
which will be able to satisfy the demand of the inhabitants of the region in milk. 

In the course of the study, it was found that the formation of a highly productive herd is 
a long-term, painstaking work. The creation of such a herd takes a long time and 
considerable material costs. Therefore, no, even the smallest errors in this matter are 
unacceptable, since they can lead to serious losses. Highly productive, pedigree cows are 
very demanding on all issues related to the technology of keeping and feeding. But with the 
right approach to these issues, one can expect adequate returns from them. 

Credit for agricultural producers - together with budget financing - is one of the most 
important external sources of investment activity of agricultural enterprises. 

In recent years, the state has tried various methods of lending to agricultural producers 
(commodity credit, lending through a special fund) in order to find the most optimal of 
them, which would equally suit both agricultural producers and banks. 

A study of the financial support of agro-industrial enterprises, including agricultural 
producers, indicates that they mainly work at the expense of their own resources, which are 
currently significant in terms of specific weight, but insufficient for self-financing. 

Strengthening and growth of agro-industrial production in the Samara region is 
unthinkable without an active credit policy, that is, without meeting the needs of 
agricultural producers in long-term and short-term funds. At the same time, the share of 
long-term borrowed funds is steadily approaching zero, and practically only short-term 
loans are issued in the Samara region. 

A significant form of lending to agricultural producers is a commodity loan. To avoid 
an unreasonable increase in commodity lending to the detriment of monetary lending, it is 
necessary to create an appropriate combination of forms of both commodity and monetary 
credit, to ensure their equal availability and the right of the borrower to choose the most 
rational, from his point of view, type of loan. 

Commodity credit, provided with the participation of the state, acts in the form of 
supplies of fuels and lubricants, animals, mineral fertilizers, seeds, leasing of equipment. In 
the current realities, in the absence of a choice for agricultural enterprises, the lack of 
development of the infrastructure of the agricultural market, commodity lending, supported 
by the state, plays an increasingly important role. 

The mechanism of commodity state lending used today requires improvement, in 
particular: 

- prices for the resources provided should not be higher than the average market prices 
prevailing in the region; 

- suppliers of resources for commodity credit should be determined on a competitive 
basis with the conclusion of relevant agreements with the state. 

At the same time, in order to improve the efficiency of commodity lending in the agro-
industrial complex of the Samara region, it is proposed to introduce a system of control 
over the use of funds allocated for commodity lending, according to grants, subsidies, state 
support, to optimize the targeting of the received funds for commodity lending, in order to 
prevent their further use for other purposes. 
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4 Conclusion 
The proposed recommendations will contribute to the improvement of the process of 
commodity lending to the agro-industrial complex in modern conditions, both in the 
medium and long term. Competent organization of the process of commodity lending, 
taking into account all possible directions for improving this activity, will ensure the 
smooth and efficient operation of SUE SR “Veles”, the Ministry of Agriculture of the 
region, agricultural producers of the agro-industrial complex in the field of commodity 
lending and, as a result, will strengthen the economy of the region as a whole. 

References 
1. K.A. Zhichkin, V.V. Nosov, L.N. Zhichkina, I.A. Ramazanov, A.V. Kotyazhov, I.A. 

Abdulragimov, Agronomy Research 19(2), 629–637 (2021) 
https://doi.org/10.15159/AR.21.097 

2. O.Yu. Antsiferova, E.A. Myagkova, K.V. Tolstoshein, IOP Conference Series: Earth 
and Environmental Science 274, 012084 (2019) 

3. N. Ramankutty, Z. Mehrabi, K. Waha, L. Jarvis, C. Kremen, M. Herrero, L.H. 
Rieseberg, Annual Review of Plant Biology 69, 789-815 (2018) doi: 10.1146/annurev-
arplant-042817-040256 

4. I.V. Zhupley, J.I. Schmidt, N.A. Tretiak, IOP Conference Series: Earth and 
Environmental Science 666, 052028 (2021) doi: 10.1088/1755-1315/666/5/052028 

5. K. Zhichkin, V. Nosov, L. Zhichkina, A. Pavlyukova, L. Korobova, IOP Conference 
Series: Earth and Environmental Science 659, 012005 (2021) doi:10.1088/1755-
1315/659/1/012005 

6. C.-C. Ma, H.-S. Chen, H.-P. Chang, Sustainability (Switzerland) 12(7), 3045 (2020) 
doi: 10.3390/su12073045 

7. Y. Li, Z. Fan, G. Jiang, Z. Quan, Land 10(3), 316 (2021) doi: 10.3390/land10030316 
8. L.N. Zhichkina, V.V. Nosov, K.A. Zhichkin, P.V. Starikov, A.T. Vasyukova, Z.A. 

Smirnova, IOP Conference Series: Materials Science and Engineering 862, 062061 
(2020) doi:10.1088/1757-899X/862/6/062061 

9. M. Yami, P. Van Asten, Journal of Rural Studies 55, 216-226 (2017) doi: 
10.1016/j.jrurstud.2017.08.012 

10. G.M. Robinson, Annual Review of Resource Economics 10, 133-160 (2018) doi: 
10.1146/annurev-resource-100517-023303 

11. K. Zhichkin, V. Nosov, L. Zhichkina, Lecture Notes in Civil Engineering 130, 483-492 
(2021) 

12. S.A. Chernyavskaya,V.P. Leoshko, A.V. Ovcharenko, S.K. Berlina, Z.A. Aksenova,  
Lecture Notes in Networks and Systems 245, 1531–1540 (2022) 

13. T. Shonhe, Journal of Peasant Studies 49(1), 179–199 (2022) 
14. B.D. Dokin, O.V. Elkin, A.A. Aletdinova, IOP Conference Series: Earth and 

Environmental Science 341, 012111 (2019) 
15. V.V. Nosov, K.A. Zhichkin, L.N. Zhichkina, S.A. Novoselova, N.L. Fomenko, L.P. 

Bespamjatnova,  IOP Conference Series: Earth and Environmental Science 548, 
022077 (2020) doi 10.1088/1755-1315/548/2/022077 

16. R. Osabohien, O. Matthew, O. Gershon, T. Ogunbiyi, E. Nwosu, Open Agriculture 
Journal 13(1), 82-89 (2019) doi: 10.2174/1874331501913010082 

8

E3S Web of Conferences 383, 04076 (2023)	 https://doi.org/10.1051/e3sconf/202338304076
TT21C-2023



4 Conclusion 
The proposed recommendations will contribute to the improvement of the process of 
commodity lending to the agro-industrial complex in modern conditions, both in the 
medium and long term. Competent organization of the process of commodity lending, 
taking into account all possible directions for improving this activity, will ensure the 
smooth and efficient operation of SUE SR “Veles”, the Ministry of Agriculture of the 
region, agricultural producers of the agro-industrial complex in the field of commodity 
lending and, as a result, will strengthen the economy of the region as a whole. 

References 
1. K.A. Zhichkin, V.V. Nosov, L.N. Zhichkina, I.A. Ramazanov, A.V. Kotyazhov, I.A. 

Abdulragimov, Agronomy Research 19(2), 629–637 (2021) 
https://doi.org/10.15159/AR.21.097 

2. O.Yu. Antsiferova, E.A. Myagkova, K.V. Tolstoshein, IOP Conference Series: Earth 
and Environmental Science 274, 012084 (2019) 

3. N. Ramankutty, Z. Mehrabi, K. Waha, L. Jarvis, C. Kremen, M. Herrero, L.H. 
Rieseberg, Annual Review of Plant Biology 69, 789-815 (2018) doi: 10.1146/annurev-
arplant-042817-040256 

4. I.V. Zhupley, J.I. Schmidt, N.A. Tretiak, IOP Conference Series: Earth and 
Environmental Science 666, 052028 (2021) doi: 10.1088/1755-1315/666/5/052028 

5. K. Zhichkin, V. Nosov, L. Zhichkina, A. Pavlyukova, L. Korobova, IOP Conference 
Series: Earth and Environmental Science 659, 012005 (2021) doi:10.1088/1755-
1315/659/1/012005 

6. C.-C. Ma, H.-S. Chen, H.-P. Chang, Sustainability (Switzerland) 12(7), 3045 (2020) 
doi: 10.3390/su12073045 

7. Y. Li, Z. Fan, G. Jiang, Z. Quan, Land 10(3), 316 (2021) doi: 10.3390/land10030316 
8. L.N. Zhichkina, V.V. Nosov, K.A. Zhichkin, P.V. Starikov, A.T. Vasyukova, Z.A. 

Smirnova, IOP Conference Series: Materials Science and Engineering 862, 062061 
(2020) doi:10.1088/1757-899X/862/6/062061 

9. M. Yami, P. Van Asten, Journal of Rural Studies 55, 216-226 (2017) doi: 
10.1016/j.jrurstud.2017.08.012 

10. G.M. Robinson, Annual Review of Resource Economics 10, 133-160 (2018) doi: 
10.1146/annurev-resource-100517-023303 

11. K. Zhichkin, V. Nosov, L. Zhichkina, Lecture Notes in Civil Engineering 130, 483-492 
(2021) 

12. S.A. Chernyavskaya,V.P. Leoshko, A.V. Ovcharenko, S.K. Berlina, Z.A. Aksenova,  
Lecture Notes in Networks and Systems 245, 1531–1540 (2022) 

13. T. Shonhe, Journal of Peasant Studies 49(1), 179–199 (2022) 
14. B.D. Dokin, O.V. Elkin, A.A. Aletdinova, IOP Conference Series: Earth and 

Environmental Science 341, 012111 (2019) 
15. V.V. Nosov, K.A. Zhichkin, L.N. Zhichkina, S.A. Novoselova, N.L. Fomenko, L.P. 

Bespamjatnova,  IOP Conference Series: Earth and Environmental Science 548, 
022077 (2020) doi 10.1088/1755-1315/548/2/022077 

16. R. Osabohien, O. Matthew, O. Gershon, T. Ogunbiyi, E. Nwosu, Open Agriculture 
Journal 13(1), 82-89 (2019) doi: 10.2174/1874331501913010082 

17. C.O. Omodero, Research in World Economy 10(1), 80-90 (2019) doi: 
10.5430/rwe.v10n1p80 

18. B. Puntsagdorj, D. Orosoo, X. Huo, X. Xia, Sustainability (Switzerland) 13(3), 1524, 
1-16 (2021) doi: 10.3390/su13031524 

19. R.E. Carlin, T. Hellwig, Journal of Politics 82(2), 786-799 (2020) doi: 10.1086/706108 
20. K. Titorenko, K. Zhichkin, E3S Web of Conferences 285, 01011 (2021) 

https://doi.org/10.1051/e3sconf/202128501011 
21. K.V. Titorenko, K.A. Zhichkin, D.S. Lopatkin, Ju. A. Romanova, F.F. Sharipov, N.P. 

Ayugin, IOP Conference Series: Earth and Environmental Science 1010, 012146 
(2022) doi:10.1088/1755-1315/1010/1/012146 

22. C.O. Omodero, International Journal of Sustainable Development and Planning 16(1), 
81-87 (2021) doi: 10.18280/ijsdp.160108 

23. K.A. Zhichkin, V.V. Nosov, L.N. Zhichkina, A.A. Gubadullin, Agriculture 12, 1870 
(2022) https://doi.org/10.3390/ agriculture12111870 

24. L. Ladu, K. Blind, Current Opinion in Green and Sustainable Chemistry 8, 30-35 
(2017) doi: 10.1016/j.cogsc.2017.09.002 

25. O.M. Val, T.D. Rumyantseva, IOP Conference Series: Earth and Environmental 
Science 666, 062066 (2021) doi: 10.1088/1755-1315/666/6/062066 

26. A.V. Nikitin, O.Yu. Antsiferova, A.N. Fedotov, IOP Conference Series: Earth and 
Environmental Science 845, 012044 (2021) 

27. S. Mashkov, P. Ishkin, S. Zhiltsov, M. Mastepanenko, IOP Conference Series: Earth 
and Environmental Science 403, 012079 (2019) 

28. B.N. Kholila, T.E.B. Soesilo, H. Herdiansyah, IOP Conference Series: Earth and 
Environmental Science 716, 012007 (2021) doi: 10.1088/1755-1315/716/1/012007 

29. J. Lynch, T. Donnellan, J.A. Finn, E. Dillon, M. Ryan, Journal of Environmental 
Management 230, 434-445 (2019) doi: 10.1016/j.jenvman.2018.09.070 

30. P.W. Rakhmawati, N.I. Soesilo, IOP Conference Series: Earth and Environmental 
Science 716, 012092 (2021) doi: 10.1088/1755-1315/716/1/012092 

31. O.F. Vilpoux, J.F. Gonzaga, M.W.G. Pereira, Land Use Policy 103, 105327 (2021) 
doi: 10.1016/j.landusepol.2021.105327 

32. F. Fava, L. Gardossi, P. Brigidi, P. Morone, D.A.R. Carosi, A. Lenzi, New 
Biotechnology 61, 124-136 (2021) doi: 10.1016/j.nbt.2020.11.009 

33. D. Stronge, R. Scheyvens, G. Banks, Asia Pacific Viewpoint 61(1), 102-117 (2020) 
doi: 10.1111/apv.12248 

34. W. Nkomoki, M. Bavorová, J. Banout, Land Use Policy 78, 532-538 (2018) doi: 
10.1016/j.landusepol.2018.07.021 

35. K. Zhichkin, V. Nosov, L. Zhichkina, E. Badanin, L. Voloshchuk, O. Kotar, E3S Web 
of Conferences 217, 09004 (2020) https://doi.org/10.1051/e3sconf/202021709004 

36. Y. Xie, G. Liu, Smart Innovation, Systems and Technologies 183, 183-190 (2021) doi: 
10.1007/978-981-15-5073-7_19 

37. A.M. Johnson, M.D. Boehlje, M.A. Gunderson, Agricultural Finance Review 77(1), 
164-180 (2017) doi: 10.1108/AFR-06-2016-0057 

38. C.B. Dodson, B.L. Ahrendsen, Agricultural Finance Review 77(1), 78-94 (2017) doi: 
10.1108/AFR-05-2016-0046 

9

E3S Web of Conferences 383, 04076 (2023)	 https://doi.org/10.1051/e3sconf/202338304076
TT21C-2023



39. K. Zhichkin, V. Nosov, L. Zhichkina, M. Eryushev, L. Sleptsova, E. Udovik, IOP 
Conference Series: Earth and Environmental Science 848, 012178 (2021) 
doi:10.1088/1755-1315/848/1/012178 

40. R. Lencucha, N.E. Pal, A. Appau, A.-M. Thow, J. Drope, Globalization and Health 
16(1), 11 (2020) doi: 10.1186/s12992-020-0542-2 

41. G.C. Schulsinger, T.C. Perry, Commodity credit corporation audit. Cases in 
Accountability: The Work of the Gao, 125-134 (2019) doi: 10.4324/9780429050664-
15 

42. C. Bopp, A. Engler, P.M. Poortvliet, R. Jara-Rojas, Journal of Environmental 
Management 244, 320-327 (2019) doi: 10.1016/j.jenvman.2019.04.107 

10

E3S Web of Conferences 383, 04076 (2023)	 https://doi.org/10.1051/e3sconf/202338304076
TT21C-2023


