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Abstract—The article is devoted to the development of 

proposals for improving the activities of agricultural 

enterprises, based on the philosophy of lean logistics, to increase 

productivity. The use of a logistic approach in agriculture can 

contribute to a significant reduction in the cost of agricultural 

products, the development of individual farms and the country's 

agro-industrial complex as a whole. The article discusses the 

content and features of lean logistics in crop production, taking 

into account the factors of seasonality and the relationship 

between production and biological processes. A Lean Logistics 

methodology has been developed that allows you to manage and 

organize logistics operations in the supply chain at three levels, 

such as supply, storage and distribution of agricultural 

products, to identify and eliminate non-value added activities. 

The procedure for managing the logistics process of crop 

production at all its stages is presented: inventory management, 

procurement management, raw material warehouse 

management, finished product warehouse management. The 

goals and content of each stage are determined. The proposed 

recommendations are aimed at optimizing logistics in crop 

companies in order to increase productivity, reduce losses and 

minimize the cost of moving and storing agricultural products. 

Lean logistics activities can help reduce unnecessary steps and 

standardize crop production processes. 

Keywords— lean logistics, logistic process, warehousing, crop 

farming.   

I. INTRODUCTION 

To maintain profitability and competitiveness in 
international markets, farmers must reduce costs by 
increasing process efficiency. 

The organization of resource provision for agricultural 
producers has a significant economic, social and 
environmental effect. Therefore, using a logistic approach, it 
is possible to identify and solve key problems in the 

agricultural sector, while the use of lean technologies gives a 
high effect without significant material costs. 

Identifying and modifying inefficient logistics 
operations and functions can dramatically improve the 
position of agriculture around the world. 

Currently, the existing logistics at all stages of the 
technological process of growing, processing and delivering 
food products to the consumer is extremely ineffective [3, 15, 
21]. 

Crop farms often have inefficient storage methods 
leading to product losses; numerous product sorting and 
reloading, as well as costly multi-link delivery system and 
associated energy, labor and product losses. 

Many agricultural organizations lack a logistics 
management process. This practice leads to a decrease in the 
profitability of agricultural producers. 

Also the reason for the shortcomings in the 
management of logistics in crop production is the lack of 
analysis of key indicators and costs. At the same time, 
manufacturers do not apply a system of standardized 
processes, create a large workload and do not take full 
advantage of the benefits of their activities. 

Analysis of logistics systems in the agro-industrial 
complex indicates the need to improve them using modern 
approaches and tools of lean production. 

It should be noted that today there is a need to develop 
a methodology for creating lean logistics in crop farms to 
optimize delivery, storage and distribution processes, identify 
and eliminate actions that do not add value, in order to 
minimize logistics costs. 
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II. METHODS 

The research materials were the scientific works of 
economists in the field of lean technologies, practical 
measures, priorities and principles of applying lean 
technologies. 

Achievement of this goal was based on the principles of 
dialectical objectivity, positive and normative approaches, 
induction and deduction. A systematic approach to the 
generalization of the set of tools for lean technologies in 
agriculture, as well as an expert method and logical analysis 
are used to substantiate the need to apply the lean concept in 
the activities of crop enterprises. 

III. MAIN PART 

3.1. Lean Logistics content in crop production 

Crop logistics studies the material flows that support the 
main production process of an agricultural organization. The 
peculiarity of the logistics of plant growing organizations is 
expressed in the fact that the production and biological 
processes are closely intertwined, material flows can be of a 
biological nature [14, 18]. 

The pronounced seasonality inherent in crop production 
leads to the need for long-term storage of stocks of both 
finished products and raw materials (seeds). Material flows 
in agriculture change significantly when moving towards the 
end consumer. At the same time, changes in the properties of 
the material flow lead to changes in the requirements for 
storage of products: temperature, humidity, gas environment, 
shelf life. This, in turn, makes it necessary to have specialized 
storage facilities, transport and places of sale. 

Improvement of zonal farming systems and technologies, 
based on the laws and principles of system logistics, allows 
you to increase the yield, gross collection of environmentally 
friendly products, significantly reduce production costs, 
correctly, mutually beneficial to build relationships between 
producers, processors and consumers, to ensure the 
protection of the natural environment [16, 23, 28]. 

The main task of logistics in agriculture is to solve the 
problem of maintaining high quality characteristics of the 
harvested crop while organizing its storage and delivery to 
processing centers. The solution to the problem is 
significantly complicated by the nature of the feed stream 
being moved. Crop products are damaged during 
transportation. 

Lean Logistics is a set of methods and tools aimed at 
creating a pull system in the overall logistics chain, but with 
an emphasis on optimizing and improving procurement and 
inventory management processes, including transport and 
warehouse logistics [2, 19, 24]. 

The main result of the implementation of Lean 
technologies is the optimization of the total logistics cost in 
the supply chain with a simultaneous increase in the 
"delivery" indicator (delivery discipline - complete and on 
time) [4, 9, 10, 12, 17]. 

For the effective use of logistics in agriculture, it is 
necessary to detail the processes of logistics systems. 

At the level of an individual enterprise, it is necessary to 
assess the efficiency of supply, production and marketing of 
finished products, as well as the relationship between these 
functions. The main focus should be on optimizing internal 

flows in order to solve the problem of the isolation of 
production sites and agricultural areas in space. 

One of the directions for optimizing logistics processes 
should be their standardization based on the analysis of the 
supply chain, storage and receipt of resources, as well as the 
analysis and control of costs and production indicators of an 
agricultural producer. 

To organize a lean logistics system in agriculture, it is 
necessary: 

- the establishment of pull production, that is, the choice 
of volumes of activity based on the size of the order of the 
next link; 

- alignment both at each stage, and in general along the 
value stream; 

- organization of a system of frequent shipment in small 
batches; 

- organization of intermediate storage points for cargo 
consolidation along replenishment cycles [24, 27]. 

The pulling method is a system in which parts and semi-
finished products are fed to the subsequent technological 
operation as needed, therefore there is no rigid centralized 
schedule, that is, this system is based on the decentralized 
principle of material flow management [5, 16]. 

3.2. Process steps logistics management 

The structure of the logistics management process can be 
divided into three stages: procurement management, 
inventory and warehouse optimization. At each stage of the 
logistics process, it is advisable to introduce lean 
manufacturing tools to eliminate all types of losses. 

The development of an algorithm for the use of lean 
logistics tools in agricultural farms should begin with an 
inventory [1, 8]. 

It is necessary to analyze the resource requirements, the 
amount of stock in the warehouse and draw up a procurement 
plan based on the rationing system [20]. 

At the stage of inventory management, it is important to 
ensure the continuity of logistics processes, which is related 
to the amount of maintained stocks, as well as their 
productivity. Purchasing processes have a huge impact on the 
inventory of materials in the operational process, and the 
sales process affects the inventory of finished goods. This 
sub-process initiates all logistics management. 

Logistics of stocks of an agricultural enterprise is a single 
process that ensures operations with stocks both inside the 
company and outside it, at all stages of their delivery to the 
end consumer [22]. 

This stage of agricultural work is the initial one, it is 
carried out from the moment the materials are entered. In 
accordance with this, the stock of input raw materials is 
checked, if there are stocks, appropriate annotations are made 
of what is found and registered; otherwise, the required 
quantity is analyzed using the production plan and a 
procurement plan is drawn up, which will be sent to the 
procurement sub-process. 

It should be noted that the stages of inventory 
management and storage of finished products are consistently 
interconnected [6]. 
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The main tasks of inventory logistics are as follows: 

- Planning - calculating optimal stocks for the future 
period, determining an acceptable budget, and calculating the 
timing and amount of purchases. 

- Timely regulation - maintaining inventory at the 
required level to ensure the smooth operation of the 
enterprise. 

- Accounting and control - drawing up an accounting 
report, as well as monitoring the movement of products in 
order to timely identify surpluses and shortages. 

- Analytics of the use of stocks - an assessment of the 
occurrence of costs and the formation of stocks will allow 
timely adjustments to the strategy of purchasing and selling 
products. 

According to the report generated for stocks and selected 
suppliers, purchase orders should be executed, delivery times 
and orders should be agreed upon. 

All incoming goods in good condition should be accepted 
for storage at the plant's warehouse, raw materials that do not 
meet the established quality requirements should be returned 
to the supplier. 

Stage - procurement management begins with obtaining a 
raw material procurement plan and selecting suppliers. They 
are analyzed in accordance with the requirements of the 
supplier and the product, which have been determined by 
quality management, and the one that is best suited is 
selected. 

After selecting a supplier, the delivery date is agreed, if 
the supplier is approved, the delivery date is agreed, the 
procurement and delivery schedule is executed, which is 
registered at the warehouse and a purchase order is issued. 

On the other hand, if the supplier is not admitted, the 
process is repeated from the supplier search. 

At the stage of procurement optimization, it is 
recommended to compile a database of suppliers and analyze 
the interaction with each of them. Particular attention should 
be paid to the quality of products and raw materials. The most 
essential in "lean logistics" is the relationship with trusted and 
reliable suppliers [7]. 

At the warehouses of raw materials and finished products, 
it is necessary to check the storage and processing methods, 
including the preservation of the quality characteristics of the 
products and the regularity of sanitary measures. 

It should be noted that all stages of the logistics process 
of a plant growing company are interconnected. 

Stage - warehouse management for the storage of raw 
materials, materials and accessories required for agricultural 
production begins with processing the delivery schedule. 

Then the input data is validated and recorded and stored 
according to storage standards that ensure quality. 

Likewise, if the item was delivered in poor condition, the 
order is returned, this is communicated via a return document. 

Stage - management of the finished product warehouse 
begins after harvesting. Finished agricultural products are 
checked for quality compliance and transferred to the 

warehouse in accordance with storage standards. Substandard 
finished products are classified as waste and written off [24]. 

3.3. Probabilistic Automata 

For the correct organization of the management of the 
logistic process of crop production, it is necessary to 
determine its main parameters. Control elements of the 
logistic process of crop farming are presented in Table 1. 

To organize work and ensure the efficiency of operational 
actions in the warehouse economy of agricultural 
organizations, the following principles of lean production 
should be applied: 

- reduction of stock storage volumes. The development of 
an operating strategy for inventory can significantly change 
the quantity and structure of inventory. Knowing the levels of 
minimum and maximum storage, as well as points of 
additional order will give a clear picture of the presence of 
excess stock and help to model the required storage areas; 

- reduction in the number of warehouse operations. The 
more time it takes to process one unit of goods, the more 
expensive it is. The first step is to eliminate duplicate 
functions. It is necessary to investigate in detail all the 
operations performed by employees and exclude unnecessary 
actions (filling out magazines, drawing up documentation at 
the request of the accounting department). Receipt and 
acceptance of goods is one of those processes that must be 
performed one-time. A system in which an employee receives 
materials and, according to the list, sends them for placement, 
and then gives this list for data updating, ineffective and 
outdated; 

- transfer of operations to the early stages. The efficiency 
of logistics operations can be significantly increased if part of 
them is transferred to the previous stages. For example, if the 
goods are shipped from warehouse to warehouse, then the 
packaging may already have a universal marking, which is 
used in both warehouses, which eliminates the need to 
recount and label the packaging. Or, for example, materials 
that enter the warehouse are tagged before they leave 
production in order to facilitate future processes; 

- identification and tracking of goods. The direction of 
warehouse optimization should be the use of a proper 
information management system. Lean workers need to know 
exactly where the materials are stored and not spend a lot of 
time searching for a particular item. One of the directions for 
creating a lean warehouse is a system for standardizing the 
space where goods are stored; 

- optimization of the arrangement of racks and the use of 
warehouse space. It is advisable to use modern multilevel 
storage systems and effective arrangement of shelving, 
eliminating unnecessary transportation; 

- use of algorithms for collecting goods. An efficient 
warehouse must be designed and organized in such a way that 
it meets the needs of the farm. This is important in order to 
avoid losses for moving around the warehouse. It is necessary 
to think about how many trips employees make when 
collecting an order for shipment, and how to organize the 
premises so as to reduce the number of movements; 

- optimization of storage places for goods. In the area 
closest to the shipping area, it is necessary to locate the goods 
with the highest order frequency. The principle of joint 
storage of "travel goods" should be observed. Materials that 
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have been ordered and brought together must be stored in the 
same way; 

- increasing the reliability of collecting goods for order. 
When collecting the wrong materials, the warehouse has 
losses not only for the return of the purchase, but also for the 
return of stock to the place. The use of automatic systems for 
checking and preventing shipment in the event of a 
discrepancy between the barcode of the goods or the 
information in the invoice, should give more reliability and 
controllability to the actions performed. Well, every mistake 
should be analyzed and implemented in order to prevent 
repetition in the future; 

- loading the goods in reverse order to the unloading 
sequence. With regard to these operations, the machines must 
be loaded in reverse order so that the last part is the first to be 

unloaded. This will improve the efficiency of subsequent 
stages of the logistics chain; 

- shipment planning. Knowing the sequence of shipments 
will allow you to better optimize the operation of loaders and 
their loading (preparing goods for several machines at once, 
shipped in the next hour). Standardization of actions when 
preparing a machine for loading means not only the exact 
time of the operation, but also all the actions that can be 
performed before loading, thereby reducing the cycle of work 
performed when loading goods.  

 

 

TABLE I.  THE PROCEDURE FOR MANAGING THE LOGISTICS PROCESS OF CROP FARMING 

 

Stages of managing the logistics process 

Inventory management Procurement management 
Raw material warehouse 

management 

Warehouse management for 

finished products 

Stage goal 

Inventory of stocks of raw 
materials and finished 

products in order to establish 

their availability to ensure 
business continuity 

Purchase of raw materials, 

materials and accessories for 

production 

Storage of raw materials, 

materials and accessories for 

production 

Storage of finished products 

Content of work 

- receiving requirements 

(orders for raw materials) 
- checking warehouse stocks 

- preparation of accounting 

documentation, if the product 
is available 

- calculation of stock 

requirements 
- drawing up a procurement 

plan 

- search for suppliers of raw 

materials 
- analysis of parameters of 

raw material suppliers 

- selection of suppliers 
- agreement on the delivery 

date if the supplier is 

approved; if not, keep 
searching. 

- ordering to the supplier 

- receiving the goods 

- return of low-quality raw 
materials (if necessary) 

- taking orders 

- placement of raw materials, 
materials and accessories in 

the warehouse 

- acceptance of finished 
agricultural products 

- sorting of finished products 

- preparation of a waste 
report 

- storage of finished products 

- preparation for shipment to 
customers 

Documents for 

control 

Production plan, supply 

requests 

Purchasing plan, 
requirements for suppliers, 

requirements for products 

Delivery schedule, storage 

standards 
Storage standards 

Responsible 

person 

Logistics and inventory 

managers 

Logistics Manager, Quality 

Manager, Purchasing 

Manager 

Logistics manager, quality 

manager, storekeeper 

Logistics manager, quality 

manager, storekeeper 

 

Optimization of the supply chain to improve its efficiency 
in agriculture is carried out in the following areas: 

1. Reducing logistics costs by optimizing costs to ensure 
delivery with a given level of quality and labor productivity. 

2. Increasing the level of warehouse service to ensure 
optimal customer service as the main competitive advantage 
of the company. 

3. Increase in labor productivity. 

Lean logistics tools are effective only when there is no 
chaos in their use, there is a detailed plan for using a particular 
tool, and there is an understanding of the effect of the action. 
Each tool must be used with caution, systematically, without 
the deployment of globalization, because in this case the 
resource base, especially human potential, loses its main idea, 
makes mistakes along the entire critical path of a lean 
logistics project. 

Thus, the main results of Lean-logistics in agriculture 
should be: 

- reduction of labor and time costs when moving tools, 
raw materials and materials within the enterprise itself and 
transporting products (cross-docking, consolidation of orders 
and minimizing the movement of empty vehicles during 

delivery, optimal choice of a vehicle, optimization of routes, 
packaging of products, etc.) ; 

- optimal placement of products in the warehouse, 
minimization of warehouse stocks and reduction of 
warehouse space; 

- guarantee of delivery of products to the customer 
(complete and on time); 

- minimization of losses during transportation; 

- continuous improvement of processes. 

In any agricultural organization there will always be 
factors that put a lean logistics project at risk, so it is 
necessary to take them into account and take certain measures 
to counteract or prevent them. 

The main threats in the implementation of a project to 
organize lean logistics in crop production are: the emergence 
of unplanned costs, lack of sufficient resources, failure to 
meet planned stages, insufficient motivation and resistance of 
personnel to new methods of work. 

After identifying possible future problems, they are 
analyzed, which identifies the root cause and methods of 
neutralization. 
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IV. CONCLUSION 

In general, the use of a logistic approach in agriculture can 
contribute to a significant reduction in the cost of agricultural 
products, the development of individual farms and the 
country's agro-industrial complex as a whole. 

At the same time, lean logistics in crop companies 
requires clear coordination of the activities of all categories 
of personnel involved in the value stream - the main and 
auxiliary production workers, service and management 
personnel. Since lean logistics is a constant search for 
innovative solutions for the main business idea - reducing 
costs to increase the efficiency of activities and the quality of 
agricultural products. 

The proposed directions for organizing lean logistics will 
help reduce unnecessary actions and standardize crop 
production processes. According to the risk matrix, the team 
is exposed to various events that can affect the effectiveness 
of the project. Finally, since the logistics process is an 
auxiliary process, the effect of lean logistics will largely 
depend on the company's comprehensive work on quality 
management and planning. 
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