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CoNCEPTUAL APPRoACHES                                                     
To THE dEVELoPMENT oF THE AGRiCULTURAL                                                                                   

SECToR iN TERMS oF THE CLoSEd-CYCLE                  
ECoNoMY

N.A. Prodanova, A.A. Savin, S.N. Kosnikov, I.V. Sorgutov

The current stage of development of the agricultural industry is characterized 
by high rates of automation of production processes. In this regard, the problem of 
rationalizing the process of distributing agricultural resources and organizing the 
production chain with added value is becoming more acute. An effective solution 
to this problem can be a closed-cycle economy model. This model can contribute to 
the rational use of resources, reduce production losses, and, as a result, improve the 
quality of products and their volumes. It is necessary to develop a general plan for 
the implementation of the main postulates of the closed-cycle economy in agriculture, 
gradually implement the circular economy strategy and include new industrial cir-
cular economy in the process of modernization of a particular branch of agriculture. 
In some areas of agriculture, a cycle of production systems should be established as 
soon as possible. With the basic implementation of new industrial technologies and 
industrial development, as well as the stability of the reserves of social resources, 
it is necessary to steadily increase the new cycle of industrialization in agriculture.
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КОНЦЕПТУАЛЬНЫЕ ПОДХОДЫ К РАЗВИТИЮ 
СЕЛЬСКОХОЗЯЙСТВЕННОЙ ОТРАСЛИ В СВЕТЕ 

ЭКОНОМИКИ ЗАМКНУТОГО ЦИКЛА

Н.А. Проданова, А.А. Савин, С.Н. Косников, И.В. Соргутов

Современный этап развития сельскохозяйственной отрасли характери-
зуется высокими темпами автоматизации производственных процессов. В 
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той связи обостряется проблема рационализации процесса распределения 
сельскохозяйственных ресурсов и организации производственной цепочки с 
добавленной стоимостью. В качестве эффективного решения данной про-
блемы может выступать модель экономики замкнутого цикла. Указанная 
модель может способствовать рациональному использованию ресурсов, сни-
жению  производственных потерь, и, как следствие, - улучшению качества 
производимой продукции и ее объемов. Необходимо разработать общий план 
реализации основных постулатов экономики замкнутого цикла в сельском 
хозяйстве, поэтапно реализовать стратегию круговой экономики и включите 
новую промышленную круговую экономику в процесс модернизации той или 
иной отрасли сельского хозяйства. В некоторых областях сельского хозяй-
ства следует как можно скорее создать цикл производственных систем. 
При базовой реализации новых промышленных технологий и промышленного 
развития, а также стабильности запасов социальных ресурсов необходимо 
неуклонно наращивать новый цикл индустриализации в сельском хозяйстве. 
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introduction
Due to the intensive development of agricultural technologies, many coun-

tries are facing serious problems, such as the reduction of land resources and the 
growth of waste, which increases the risk of air and soil pollution. Therefore, the 
traditional agricultural model needs urgent transformation and modernization to 
achieve sustainable development and intensive use of resources [1]. Taking into 
account the territorial land features, as well as the development opportunities 
of the industry under consideration, a number of states apply various methods 
of transformation and modernization of agricultural production, such as” bi-
ological agriculture “(Western Europe),” Precision agriculture “(USA), and” 
Organic agriculture “ (Japan).

However, taking into account the development of agricultural production 
technologies and the need to increase the volume of products produced, the 
leading countries of the world are gradually turning their attention to the need 
to implement the technologies used within the framework of a closed-cycle 
economy model. This model includes the integration of agriculture and animal 
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husbandry and is a scientific, effective and organic form of planting and grow-
ing plants, developed to achieve the following goals [2]:

– environmental safety;
– production of environmentally friendly agricultural products;
– processing of agricultural waste;
– zero (minimum) emissions from agricultural activities.
Despite the positive aspects, the application of this approach faces such 

problems as dependence on state subsidies, secondary pollution caused by bi-
ological gases. In this regard, the optimization of the process of implementing 
this model becomes the object of research by a number of scientists.

Materials and methods
In the process of writing the work, articles and monographs were analyzed 

within the framework of the research topic. In addition, analytical and compar-
ative methods were used.

Results
The relevance of the topic under consideration is increasing exponentially, 

since the demand for food products around the world is growing annually [3]. 
This need is compounded by the effects of climate change on agricultural sys-
tems: rising temperatures and changes in the structure of global precipitation 
increase the likelihood of a decrease in crop yields and the spread of weeds and 
pests on agricultural land [4].

The above-mentioned problems open up wide opportunities for the develop-
ment of a circular economy (CE) using innovative technologies and profitable 
business methods to solve the problem of recycling agricultural waste, as well 
as by-products of the industry. The development of CE requires the introduction 
of closed-loop systems that work to achieve the goals of increasing economic 
and environmental sustainability [5]. The development of such systems is a de-
parture from traditional linear production models that work through the transfer 
of natural resources to products, and then to waste [6].

CE assumes a certain model that does not have a net impact on the environ-
ment, providing a reduction in the use of natural resources and waste production 
[7], an effective reduction of waste for processing their valuable related products.

During the transition to a cyclical economy, there is a need for data collec-
tion and exchange, investment in innovation and promotion of business cooper-
ation [8]. The transition is required at the level of the supply chain, and not at the 
level of an individual company, due to the need for comprehensive development 
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of the system [9]. This entails the need to evaluate and redesign existing pro-
duction systems, including integrated technological solutions that allow taking 
into account the biogeochemical and technical aspects of the circular system.

The relevance of the topic under consideration entails an increase in the 
number of appeals from the world’s leading experts to this topic is also increas-
ing. There are several studies devoted to the analysis of the model of agricultural 
circular economy. Most of them are focused on the assessment of sustainable 
development, which uses various methods, such as index assessment, model life 
cycle assessment, etc. Thus, the authors use life cycle assessment methods to 
compare the differences between traditional and biogas models of the circular 
economy of pig farms and to assess the environmental and economic benefits 
of carbon trading [10].

In addition, certain complex agricultural models were proposed for imple-
mentation, involving the parallel production of plant and animal products. The 
results of such studies, in general, prove that the model has allowed to increase 
the environmental, economic and sustainable advantages of the agricultural 
production process in comparison with the traditional model. Accordingly, in-
tegrated agriculture is a promising model of sustainable development.

Considering the planning of the agricultural development model, the authors 
use such methods as an analytical hierarchical process, multi-purpose linear 
programming, and models of system dynamics. A structure based on two-level 
models of agricultural production planning in arid and semi-arid regions based 
on fuzzy and interval confidence constraints is also presented. Of particular 
interest is a framework model that combines agent-based approaches and au-
tomated models of settlement growth to provide services for making decisions 
about a compromise between ecosystems. Accordingly, the development of 
approaches to the implementation of the main postulates of the closed-cycle 
economy in the field of agriculture entails the development and proposal of 
various methods for the practical implementation of integrated technologies in 
the field of agriculture.

discussion
The researchers point out that the traditional model of the economy is a 

one-way flow of a linear economy, namely “resources → products → linear 
waste growth”, which is based on high-intensity exploitation and consumption 
of resources and at the same time causes damage to the environment with high 
intensity. In contrast to the traditional economy, the circular economy is charac-
terized by a low consumption of materials and resources in the production pro-
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cess, a low level of pollution, high efficiency and a significant circulation rate, 
which allows the full use of resources in the production process. As a result, the 
negative impact of economic activity on nature will be maximally reduced [11].

Thus, a cyclical economy provides economic development, environmental 
protection and resource savings within the same goal. Its distinctive feature is 
resource saving and waste recycling, which makes it an indispensable choice for 
any leading country in the world if it wants to change the model of economic 
growth from extensive to intensive.

The system of a sustainable economic cycle should have five features. First, 
production and consumption should, as far as possible, switch from the use of 
energy that causes environmental pollution to the use of renewable green en-
ergy sources. Secondly, consumption of raw materials and choosing materials 
suitable for recycling should be minimized. Third, one should resist packaging 
for the purpose of dumping goods and using packaging materials and contain-
ers that can be recycled.

Fourth, reducing the number of different types of industrial waste that must 
be processed as thoroughly as possible at the same time. Fifth, possibility of 
processing the resources of the post-consumer products industry and minimiz-
ing the number of landfills and cases of incineration of household waste should 
appear [12].

The requirements of a closed-cycle economy are imposed on the construc-
tion of its industrial system in three dimensions.

1. Measurement of internal turnover for the development of eco-industrial 
and sustainable agriculture;

2. The size of the cycle between industries for the development of an eco-
logical production chain or an eco-industrial park (the ecological chain can 
even be extended to various industries, including industry, agriculture and an-
imal husbandry).

3. Measurement of the general circulation of society for the intensification 
of the development of the green consumer market and the resource processing 
industry [13].

The introduction of a circular economy is an inevitable option for the sus-
tainable development of agriculture. This process is the key basis of the overall 
national economy. There is an urgent need for the sustainable development of 
agriculture in order to meet the trend of the development of the circular economy.

The problems of environmental pollution, environmental damage and re-
source depletion in modern traditional agriculture should be resolved using the 
principles and methods of circular economy.
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Among the advantages of agriculture for the development of a circular econ-
omy should be called a close connection with the natural environment, re-
spectively, agriculture is more easily accessible for the process of processing 
materials of natural ecosystems, which allows you to develop and implement a 
model of economic development based on processing

As a part of nature, agriculture participates in the entire system of circulation 
of materials and energy, which offers a more direct implementation path for co-
ordinating relations between man and nature and contributes to the sustainable 
development of mankind, postulated by the circular economy [14].

The characteristics of agricultural industries allow us to speak about the 
significant advantages of agriculture, which can contribute to its development 
within the framework of a circular economy. The industrial system of agricul-
ture includes many industries, including crop production, animal husbandry, 
forestry, fishing, processing of agricultural products, trade in agricultural prod-
ucts and services, which are closely interrelated and synergetic. The natural 
connection between the agricultural sectors and the integrated features of the 
structure of agriculture are the basis for the agroecological production chain 
created and strengthened by the cyclical economy, as well as determining the 
need to ensure the coordinated development of agricultural sectors [15].

Among the main principles of the closed-cycle economy in the field of ag-
riculture, the following should be mentioned:

1. The need to follow the 3R principle (reduction, reuse, recycling) and the 
principle of primary waste reduction, which involves reducing the volume of in-
put of limited or non-renewable resources and materials and the volume of waste 
production throughout the life cycle of agricultural products in the process of agri-
cultural production in order to achieve certain production and consumption goals.

2. Reuse refers to resources or products that must be used multiple times. 
For example, washing water for livestock and poultry can be used for irrigation, 
achieving not only the effect of irrigation, but also fertilization.

3. Recycling refers to products that, after completing their function, become 
newly available resources, and not useless garbage. The principle of the primacy 
of waste reduction requires the prevention of waste in production as a priority 
goal of economic activity.

4. In addition, the agro-cyclical economy should support the principles of 
measurement adapted to local conditions, biological coexistence and mutual 
benefit, general coordination, maximum green cover, minimum loss of soil 
fertility, use and protection of land resources, reasonable flow and the best 
distribution of resources, rationalization of the economic structure, etc. [16].
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Clean production, prevention and control of pollution in the process of per-
forming basic agricultural operations is the main vector of movement in the 
industry under consideration.

Different agricultural sectors can also complement each other in the production 
chain. Thus, waste from crop production can be used in the production of building 
materials, paper production, etc. This will make it possible to form a complete and 
closed ecological industrial network for the exchange of resources for the produc-
tion of new products. Also, the result of this process can be the effective use of waste 
and the reduction of environmental pollution due to the activation, optimization, 
modernization, expansion of various agricultural industries [17].

Agricultural technology systems that support the development of a circular 
economy should include:

1. The concept of environmentally friendly production in agriculture and 
the system of environmental technologies.

2. The theory of the life cycle and methods of environmental assessment
3. The concept of environmental management in agriculture and the system 

of environmental management methods.
4. Principles of the ecosystem and technology systems of the agricultural 

industry.
5. Laws and regulations of the agricultural circular economy and the imple-

mentation of the policy of preferences and the security system.
5. Models of sustainable development of the circular economy of agricul-

ture [18].
On the basis of ecological agriculture, a model of progressive development 

of the processing economy should be developed in order to produce environ-
mentally friendly agricultural products and environmentally friendly food prod-
ucts. Ecological agriculture of any developed country today should consist in 
the use of modern science and technology, traditional agricultural methods, 
principles of ecology and ecological economics and systems of engineering 
methods for the implementation of integrated planning, rational organization of 
agricultural production for the purpose of integrated management of low-pro-
ductive areas and improving the ecological functions of high-yielding areas in 
accordance with local conditions and the advantages of local resources, achiev-
ing high quality, effective and sustainable development of agriculture and a 
favorable cycle of both ecological and economic systems, as well as effective 
integration of the economy, ecology and society.

It is also necessary to develop a cyclical model of the economy in the light 
of organic agriculture in order to develop organic food (products) and organic 
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industry as a means. Organic industry refers to the ecological branch chain of or-
ganic agriculture (organic agriculture, organic forestry, animal husbandry, organic 
fishing), processing industry, trade and services in the field of organic agriculture.

Organic consumption is also an important factor. Based on the rejection of 
genetic engineering and chemically synthesized substances, such as chemical 
fertilizers and pesticides, in the process of agricultural production, organic ag-
riculture follows environmental principles and ecological and economic laws to 
create and restore a healthy ecological circular system of agriculture. Organic 
agricultural products must be produced and processed in accordance with the 
relevant international production standards and through the certification of or-
ganic agricultural products. The development of organic agriculture and organ-
ic industry is the need to protect the environment, preserve limited resources, 
develop the rural economy and improve people’s lives [19].

The quality of life and protection of human health is an effective way to 
accelerate the restructuring of agriculture and industrial modernization and 
effective management of the source of environmental pollution and ensure 
sustainable agricultural development, as well as the development of an eco – 
efficiency economy. Therefore, it is necessary to strive to introduce a waste re-
cycling model to promote organic agriculture as a basis, develop organic food 
(products) for this purpose and develop the organic food industry.

Conclusion
Since the 60s of the 20th century, people have begun to think about the lim-

itations of traditional methods of industrial food production, which is a large 
consumption of natural resources and the formation of a large amount of waste. 
The establishment of a production cycle mode in agriculture is to turn it into a 
production cycle mode “resources → products →waste →renewable resources 
→ processed products”, in which various production and vital waste can fall 
into the reproduction zones. Thus, the use of the so-called “deep cycle” of ag-
ricultural production is being updated.

The system of technologies of cyclic production is the main part of the 
creation of a circular economy, which is basically a method that uses various 
wastes for reproduction, including decomposition, synthesis and production.

Accordingly, it is necessary to develop a general plan for the implementation 
of the main postulates of the closed-cycle economy in agriculture, gradually im-
plement the circular economy strategy and include new industrial circular econo-
my in the process of modernization of a particular branch of agriculture. In some 
areas of agriculture, a cycle of production systems should be established as soon 
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as possible. With the basic implementation of new industrial technologies and in-
dustrial development, as well as the stability of the reserves of social resources, 
it is necessary to steadily increase new cycle of industrialization in agriculture.
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