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Abstract — Currently available industry recommendations and 

scientific developments in the field of studying losses as an object of 

accounting from the point of view of the characteristics of 

agriculture are limited to the consideration of losses from the death 

of animals. The article clarifies the definition of losses in terms of 

production management and the construction of its accounting and 

information basis in this industry. Based on the industry-specific 

features of losses occurrence and their causes, a cycle-oriented 

approach to the systematization of losses in agricultural 

organizations is presented. A classification of losses of a long 

agricultural production cycle is proposed, an approach to the 

procedure for recognizing spoilt production is presented. The 

results obtained serve as a practical basis for organizing industry 

cost accounting for time efficient and relevant reporting 

information for production management needs. 

Keywords — losses, losses accounting, features of agricultural 

production, long production cycle, spoilt production. 

I. INTRODUCTION 

Losses are a component of almost any economic activity, 
especially production. As an object of accounting, they reflect 
costs and losses. It is regulated by various regulatory 
documents, often industry recommendations for accounting 
the losses caused by spoilt production, shortages and losses 
from damage to valuables, other and extraordinary expenses. 
Losses are one of the key objects of research according to the 
concept of lean manufacturing. 

The national standard of the Russian Federation “Lean 
Manufacturing” (GOST R 56020-2014) defines losses (waste, 
muda) as "any action at all levels of the organization, during 
the implementation of which resources are consumed, but no 
values are created" [1]. At the same time, the main types of 
losses are distinguished as overproduction, excess stocks, 
unnecessary transportation, delays (expectations, downtime), 
additional (unnecessary) processing, unnecessary movements, 
defects. Besides, additional types of losses can be determined, 
for example: 

 variability (mura) – uneven work performance, 
fluctuations in demand, supply, instability of product 
characteristics; 

 overload (muri) – excessive workload of equipment or 
operators that occurs when working at a higher speed 
or pace and with great effort over a long period of time 
compared to the design load; 

 untapped staff potential – inability to use the talent and 
abilities of people to the full; 

 transaction costs – costs associated with contractual 
activities, as well as management; 

 insufficient value of products – non-compliance of 
products with expectations of the consumer and other 
interested parties. 

Successful implementation of managerial functions to 
eliminate or reduce losses as much as possible involves their 
timely identification, calculation of the corresponding planned 
indicators, continuous monitoring of the production process, 
assessment of current production conditions, measurement of 
actual results, analysis of deviations, magnitude and causes of 
losses and determination of their nature and alternative 
opportunities of their elimination.  

Undoubtedly, the place of accounting is in the lean 
manufacturing system as a source of providing management 
with an information base for calculating, analyzing and 
monitoring indicators that would allow timely tracking of 
losses [2]. 

The current level of development of information 
technology and machinery as well as results of scientific 
research makes it possible to measure losses and considered 
concepts of lean manufacturing. Various indicators are defined 
and analyzed that characterize losses due to overproduction, 
time losses due to waiting or unnecessary transportation and 
others. Lists of costs that form losses due to unnecessary 
processing steps, excess stock or production of defective 
products were determined [2]. Classifications of time types 
and methods are being developed that allow rationing of 
processing time, calculate losses and indicators that are part of 
the coefficient of overall economic efficiency [3]. 

However, when developing a detailed managerial approach 
to the classification of losses, the order of their measurement, 
control, analysis, elimination or reduction, one should rely on 
specific conditions for the implementation of activities, taking 
into account the specifics of production, primarily the 
industry. Environmental uncertainty distinguishes the 
characteristics of adaptive management of an agricultural 
enterprise [4–9]. 

The types of costs considered in the mentioned national 
standard are studied to a greater extent from the point of view 
of operating conditions different from the work of agricultural 
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enterprises. For example, one of the stages of lean 
manufacturing is the “on time” method, which implies the 
abandonment of any insurance stocks that is not feasible in 
agriculture due to seasonal character, climate and weather 
conditions dependence that necessitate stocks of products and 
raw materials. It is obvious that in this case it is necessary to 
optimize storage conditions, the duration and size of the 
required reserves, excluding losses from their impairment, 
including damage, as well as loss. 

In addition, on the example of the desire to reduce or 
eliminate the stock of material resources in the warehouse, one 
can point out the possible big risks for the manufacturer, 
which cause other losses – delays or defects. The situation 
under consideration implies slow delivery of raw materials or 
its unsatisfactory quality characteristics. The use of these raw 
materials can provoke a decrease in the expected quality of the 
products (defects). Failure to use it as well as slow delivery 
when the absence of stock in the warehouse can lead to 
downtime in the production process, sometimes accompanied 
by very serious consequences for the enterprise.  

The lean manufacturing concept pays considerable 
attention to long-term partnerships with suppliers as a 
condition for continuous improvement and reduction of losses 
in the supply chain. However, long-term relationships, 
obviously, do not exclude the risks of the losses in question, 
which, in turn, are quite large when the economic activity of 
the enterprise is established before the long-term partnership is 
achieved. Due to the peculiarities of agricultural production, 
when the absence of material resources, losses caused by 
suppliers can have fatal consequences like reduction in yields, 
loss of livestock productivity or livestock population, etc. 

The order to identify losses is of paramount importance. 
The duration of the production cycle and the unevenness of the 
processes necessitate an increase in pace and effort, for 
example, during harvesting. At the same time, the ambiguity 
of weather conditions mediates the inaccuracy of the 
calculated load. Therefore, this type of losses, to be exact their 
causes, can take place only when justifying other losses due to 
related reasons, for example, breakdown of the harvester as a 
result of low technical equipment during the harvest season. 

For the same reasons, it is doubtful that overproduction 
and downtime, being typical losses for industry, correspond to 
agricultural peculiarities.  

The studied production conditions determine the need to 
increase its volumes, which often acts as an indicator of 
improving the quality of production, as well as the need to 
provide initial distribution channels (for whole milk – by all 
means) and (or) conditions for long-term storage of products 
(for example, grain crops).  

As for agriculture, based on understanding of downtime in 
many other sectors of the economy, it turns out that production 
equipment and machinery are not used for a larger period of 
the year. They are idle. However, this is due to the need to 
provide separate periods of intensive work and cannot be 
considered in relation to losses. If there were downtime as a 
result of a violation of the technological process, it justifies 
losses due to related causes. For example, it can be spoilage of 

raw grain caused by characteristic biological processes due to 
delayed post-harvest grain processing because of the idle grain 
elevator. 

The features of agricultural production lead to the 
possibility of many different types of losses, some of which 
are caused by biological factors, the occurrence and 
consequences of which cannot be eliminated by the adoption 
and implementation of managerial decisions. For example, 
delaying the harvest, as is known, leads to losses in the gross 
output of grain from the field. However, if the deadlines are 
prolonged due to long and heavy rains, the consequences in 
the form of losses cannot be prevented. 

It should be noted that modern advances in science and 
practice provide many ways to optimize the results of 
agricultural production, based on obtaining detailed 
information and biological characteristics of the production 
facility and using it to improve and maintain highly efficient 
materials, tools and technologies [10–16].  

Worldwide research experience includes technologies 
using robots and “smart” machines, precision agriculture, 
alternative energy sources in the agricultural sector [17]. 
Modern technologies help to evaluate soil and atmospheric 
conditions and plant biomass, to control temperature, 
humidity, vibration and shock during transportation of crop 
products, as well as to monitor product demand and its 
condition on shelves of warehouses or inside refrigerators. The 
farm management platform can integrate systems of irrigation, 
weather data, seed preparation and agricultural machinery 
[10, 15]. 

The variety of opportunities offered imposes on 
management structures the responsibility to ensure the 
achievement of the maximum level of production results based 
on the search for alternative solutions, careful planning and 
development of adaptation measures to ensure products with 
the required characteristics. 

II. RESULTS AND DISCUSSION 

Accounting provides a significant informational basis for 
managerial actions. The variety of possible losses in the 
economy of a manufacturing organization in connection with 
peculiarities of the activity necessitates the objectification of 
losses in accounting records. Methodological material on loss 
accounting is presented in the authors’ existing works and 
regulatory documents. It assumes the procedure for analytical 
and synthetic accounting of certain types of unproductive 
costs, product defects, shortages and losses from damage to 
values, natural loss, production waste, losses included in other 
expenses, as well as losses from emergency situations. 
However, the object in question has not been studied as a 
whole from the point of view of recognition in accounting. 

To begin, it is necessary to refer to the definition of losses. 
Most explanatory dictionaries contain the following general 
interpretation of the term: “the fact or process of losing 
something or someone” [18] or “the amount of something 
unused for its intended purpose, uselessly wasted, lost and not 
saved” [19, 20] or “something that was not used for its 
intended purpose, was wasted, lost [21]. 
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From the point of view of economic content, it is necessary 
to determine “something” from the indicated options of the 
definition for "loss". The required refinements can be found in 
the interpretation of the term in question according to 
accounting and economic dictionaries (encyclopedias): losses 
are a part of production resources (labor, means and objects of 
production) that was expended without return and without 
receiving products or was not used at all, that is, it didn’t 
function or was idle [22–24]. 

 It is obvious that the consumed (spent) production 
resources initially represent the costs of creating a labor 
product [25]. When the return on consumption is not followed, 
they go into the losses. The unequivocal lack of consumption 
(functioning) of resources does not initially imply a return on 
their availability (and not on use). It is the useless availability 
of funds in this case that forms losses. Valuation of costs for 
creation (acquisition or production) of these funds, as well as 
costs for creating a labor product without return, is a 
quantitative characteristic of losses (Fig. 1). 

 

 

 

 

 

 

 

 

 

Fig. 1. The process of loss formation as an object of accounting 

The previously viewed definition of losses according to the 
National Standard also involves the consumption of resources 
without return, that is, without creating value. In addition, the 
focus is on the reason for consumption or any action at all 
levels of the organization. In this case, actions are also 
assumed during the implementation of which funds were used 
to create subsequently unused (non-functioning) resources. 

From the point of view of accounting, this clarification 
determines the basis for a business transaction, including 
recognition of losses, the fact of economic life, in this case – 
an action involving the consumption of resources, 
consumption itself, as well as a statement of the absence of 
return (that is, the value is not created). In addition, for 
accounting purposes, documentary evidence of the relevant 
fact of economic life and the possibility of cost measurement 
of losses are necessary. 

It is thought that the economic content of losses should not 
be limited directly to manufacturing of a product of labor.  

It is necessary to take into account that the creation of 
value in entrepreneurial activity implies not only consumer 
value, but also exchange value, which manifests itself in the 
form of price [26], or in conjunction with the consumer one 
creates market value [27, 28]. For example, for the purchase of 

materials that were not subsequently used in the production 
process and depreciated, financial resources were initially 
used. Moreover, these assets can be scrapped or sold at low 
prices, which indicates the presence of both consumer and 
exchange value. In this case, the loss will be considered the 
amount of money spent initially on the purchase of impaired 
unused materials in the future, with the exception of the 
amounts received from their sale. The production cycle in this 
case has not been started, and the possible occurrence of value 
has not been a product of labor. 

Another example is bad debts receivable. Debts receivable 
is formed after the completion of the production cycle and sale 
of products – the result of already created value (for the 
consumer of the product of labor). It is embodied in exchange 
value and generates the company's income in the form of 
revenue. Its value forms the means in calculations, i.e. a 
resource that is not directly related to the production process 
but can cause cash inflow. If the corresponding rights of claim 
are not realized, the asset is not functioning and depreciated, 
and exchange value is lost, which is expressed in losses. 

It is obvious that there are losses of the production cycle 
and related to it in ordinary activities of an economic entity. 

In this regard, to objectify losses in accounting, a precise 
definition of them is proposed. Losses are a part of costs, as a 
result of which the corresponding return is not received, i.e. 
value is not created or lost. At the same time, the costs imply 
the consumption of any household assets and the absence of 
returns should be a documented fact of economic life. 

The need to minimize or eliminate losses determines the 
primary task of organizing their accounting in any business 
according to the causes of losses. The root cause is always the 
efficiency and quality of the development and implementation 
of managerial decisions. Even when establishing the facts that 
cause the losses or indicating errors in actions of direct 
workers, their obvious reason is the lack of the manager's 
work. It can be the selection of unskilled personnel, the lack of 
proper vocational education and training, safety briefing or the 
overlook of factors, affecting the performance of the employee 
and others. 

The organization of the analytical accounting of the causes 
of losses should provide for the detailing of the object and 
subject of specific works, the amount and time of work, labor 
costs, etc. Initially, the information structure is determined by 
management depending on the nature of the work, features of 
the production technology, expected and possible losses, 
planned values and other factors. As a result of it and 
according to the required information structure, forms of 
primary documents should be developed. 

The object of losses for accounting may be specific assets 
embodying the corresponding costs (depreciated materials in 
the warehouse, costs of work in progress due to downtime and 
other production losses, debt receivable, stolen funds and 
others). In addition, a loss process should be distinguished to 
detail specific actions or events that lead to losses (the process 
of supplying raw materials according to contracts, specific 
production processes, transportation of materials, storage of 
products, the process of marketing products and others). It is 
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important to establish the subjects of losses: specific 
employees, groups of employees and organization managers 
involved in a specific loss process. 

The classification of losses and their causes, as well as the 
appropriate organization of their accounting at a particular 
enterprise, depends on characteristics of the economic activity, 
including industry-specific production. 

Biological characteristics of agricultural production 
conditions complicate the work of managerial personnel in 
terms of planning accuracy, implementation of technological 
processes, work results, including forecasting, assessment and 
elimination or minimization of losses. 

The variety of losses arising and their causes in 
organizations of the industry in question can be traced in 
materials of various scientific papers [29–33]. At the same 
time, the authors focus on the causes of losses inherent in 
agriculture during the implementation of a process.  

The decline in product quality due to the selection of seeds 
and breeding stock of insufficiently high reproductions is 
considered, as well as losses from overuse of resources; crop 
losses from failure to comply with the systematic 
technological processes of grain production: failure to comply 
with crop rotation, sowing dates, suboptimal tillage, failure to 
control the production process (fertilizers, crop protection, 
etc.); the loss of technological operations due to low efficiency 
of agricultural machines, resources due to their low production 
and product losses due to the low technological quality of 
harvesting machines [30]. 

In the process of post-harvest grain processing dryers can 
not often cope with the entire flow of wet grain immediately, 
which leads to large losses of production and deterioration of 
its quality [34]. It is necessary to provide conditions for the 
protection of raw grain from spoilage before the dryer are 
released, cooling the grain mass by active ventilation [31]. 
These losses are an example of their occurrence in the final 
process of the grain production cycle, i.e. post-harvest grain 
processing. 

It is necessary to consider separately the issues of waste in 
agricultural production, which have inherent biological 
characteristics.  In crop production these are grain waste, tops, 
cabbage leaf, underdeveloped heads of cabbage, small and 
beaten potatoes, etc. In animal husbandry these are manure, 
molting wool and raw hair. Due to the possibility of further 
use for production needs or sales, they are often considered 
by-products. In any case, the costs associated with the 
production of these wastes cannot be attributed to losses, since 
their occurrence is caused by nature and ensures the 
production of the main products, as well as the process of their 
isolation from it. Thus, the formation of agricultural waste 
does not create losses. However, it can occur after the 
separation of waste (including by-products) in the cost of 
transportation, storage, compensation for environmental 
damage and others. 

Features of agricultural activity form a point of view for 
considering the creation of value as one of the defining 
essence of losses different from many other sectors of the 
national economy.  

Modern conditions of the domestic economy increase 
requirements for ensuring food security of the country. 
Improving the efficiency of agricultural production determines 
a significant part of the corresponding work, which initially 
determines the need, and therefore partly the value of labor 
products in the industry. The development of many methods 
for the utilization of agricultural waste at present [35–38] also 
determines the possible creation of value when manufacturing 
products. 

As a result of the study of the industry-specific activities of 
agricultural organizations in terms of losses, one can denote 
their main types, which may serve as a basis for organizing 
their accounting: 

 shortage and spoilage of reserves (derecognized 
immediately after identification) during storage and 
transportation (generally accepted synthetic and 
analytical accounts are used to account for identified 
shortages); 

 depreciation of stocks due to physical and moral 
depreciation (when impairment is established, an 
estimated reserve is recognized according to certain 
criteria, followed by accounting as usual); 

 natural loss during storage and transportation is 
accounted for as a shortage and then debited to the 
accounts of production costs; 

 over-expenditure of resources is the unreasonable use 
of resources in excess of established standards (the 
formation of information is carried out using the well-
known method of normative accounting of costs with 
the appropriate organization of analytical accounting 
within and beyond norms); 

 decrease in product quality in the process and result of 
production (it is necessary to organize analytical 
accounting in cost accounts); 

 shortage of products (it is necessary to organize 
analytical accounting in cost accounts); 

 death of animals, crops, etc. are taken into account 
depending on the following reasons: when identifying 
the perpetrators, they are debited to cost accounts; 
those caused by natural disasters (in the absence of 
insurance compensation) are debited to financial results 
and those in other cases are debited to cost accounts; 

 depreciated debt receivable (an allowance with 
subsequent accounting in accordance with the 
established procedure is recognized;) 

 fines, penalties, reimbursement of expenses to 
individuals and legal entities and similar payments are 
taken into account, as a rule, as part of other expenses. 
In addition, an estimated liability is calculated subject 
to the conditions. 

It is necessary to note that the causes of losses can be both 
the impact of external factors: partners' failure to comply with 
the terms of the contract, worsening weather conditions, 
invasion of pests, etc., as well as internal ones: violation of 
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storage conditions, incorrect development or violation of 
production technology, downtime, lack of efficiency 
management decisions and actions, equipment breakdown, etc. 

Obviously, the causes of losses can often be eliminated 
both promptly and prevented in the future. However, among 
them there are reasons that are not amenable to managerial 
intervention (preventive and operational) and these are the 
uncontrolled impact of natural phenomena. The company must 
constantly carry out work on a detailed review of arising and 
expected losses. 

As it is noted above, to control, evaluate, analyze and 
account for losses, the processes in which they occur should 
be distinguished. In agricultural organizations, the creation of 
a product of labor (the cultivation of many crops, the 
formation of offspring of animals, etc.) is often characterized 
by another distinctive feature of the industry — a long 
production cycle of several months [39]. Therefore, for a 
systematic presentation of the type, causes, sources and 
processes of loss formation, it is proposed to group them in 
relation to the implementation of the production cycle (Fig. 2). 

A special type of production cycle loss is the loss of the 
amount of agricultural products received. Due to the influence 
of the reasons for their formation directly as a result of 
production technological processes, the inclusion of these 
losses in the composition of spoilt production is determined 
[30]. 

At the same time, the definition of spoilt production 
implies the presence of products, semi-finished products, 
parts, as well as works that either cannot be used for their 
intended purpose (the correction of which is technically 
impossible or economically impractical), or can be used for its 
intended purpose after correction [40]. Rejected labor products 
suggest that their quality does not meet established 
requirements [41]. 

At the same time, the yield of one hectare of the field, for 
example, is an indicator of the quality of production and the 
increase in live weight of animals when growing and fattening 
is an indicator of the intensity of production or the quality of 
the herd. Quantitative indicators are characteristics of the 
quality of production results. 

Accounting for rejected technological work will make it 
possible to assess losses from defective goods, when there is a 
chance to evaluate the negative production results (low quality 
or shortage, as well as lack of products). The recognition of 
losses is also complicated by the fact that non-compliance of 
manufactured products with the established requirements for 
the expected volume of production is often a consequence of 
the failure to perform technological work, to have high-quality 
but late agricultural performance, including cases with 
unaccepted operational management decisions. In this 
situation, the only criterion for a rejected production result will 
be a quantitative indicator of the shortage of the product (for 
example, yield and increase in live weight) or the death of 
crops or animals. 

Therefore, losses from defective goods should be 
determined systematically with a periodicity corresponding to 
stages of biological development of plants and animals in 

conjunction with the corresponding agricultural work. 
Periodicity is the prerogative of specialists or managers of the 
relevant industry and it depends on many factors: 
characteristics of expected products, expected and actual 
weather conditions, soil research results, a forecrop, a season, 
an animal health status and others. Obviously, analytical 
accounting of costs, including losses, must be organized 
accordingly, for example, on the interphase periods of the 
generative stage of wheat development and the agricultural 
work carried out. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Cycle-oriented approach to systematization of losses in agricultural 

organizations 

Current recognition of spoilt production in livestock 
production limits to accounting for losses from the death of 
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spoilt production. To do this, appropriate analytical cost 
accounting should be organized by sex and age groups of 
animals, growing or fattening periods, responsibility centers, 
etc. 

Similarly, in a case of a pregnant cow's death, losses also 
arise from the cost of producing the expected but not received 
offspring. Its inclusion in the spoilt production also requires 
the appropriate organization of analytical accounting [42]. The 
latter will also provide for accounting for other losses, 
including those due to barrenness of cows. 

Thus, the losses associated with the expected results of the 
production cycle should be divided into losses from shortages 
and assets damage, defective products and defects in 
production technology caused by poor-quality or irrelevant 
technological works (Table 1). 

TABLE I.  CLASSIFICATION OF LOSSES OF A LONG AGRICULTURAL 

PRODUCTION CYCLE 

Type of loss Concretization, examples 

in connection with specified allowances 

Resource over-
expenditure 

non-compliance with seeding rate, feeding standards, 
agricultural work, etc. 

in connection with the expected results of the production processes 

Defective goods 

in manufacturing 
technology 

correctable, as a result of which the expected 

production result is not lost 

incorrigible, leading to shortage of products 

failure to perform necessary work, as a result of 

which the expected production result is lost 

Defective goods poor quality of products that can not be used for the 

purpose specified 

Shortage and 

stocks damage 

losses and spoilage of raw materials during 

transportation, shortage of work in progress as a 

result of the death of crops and animals (caused by 
the uncontrolled influence of natural phenomena), 

etc. 

Natural stock 

decline 

as a result of wantage during transportation to and 

from the field, etc. 

due to possible negative impact on third parties in production processes 

Causing harm to environment, individuals and legal entities, etc. 

 

At the same time, negative results of rejected agricultural 
work can be corrected by the implementation of appropriate 
costs. Otherwise they represent a decrease in the efficiency of 
production facilities and processes (for example, plant 
seedlings or cow productivity), and ultimately a shortage of 
products. The negative result is also caused by the lack of 
necessary work in the production technology (application of 
the required fertilizers, treatment of animals, etc.). Obviously, 
for the recognition and assessment of the considered losses 
from the shortage of products, managers specializing in the 
corresponding production area need to monitor and determine 
the results of technological processes at the end of each 
established period, corresponding to the stage of biological 
development of plants or animals in conjunction with the 
corresponding agricultural work. When signs of defective 
goods are identified in the technology, their causes and the 
share of the expected shortage of products should be 
determined and the rejected work performed should be 
specified. 

However, among the reasons for the shortage of products 
of the production cycle, there is also death of crops, animals, 
etc., including cases caused by emergency situations. 
Depending on the volume and reasons for the specified 
shortage, the corresponding losses are either a defect in the 
production technology (as a result of rejected or unfulfilled 
work) or a shortage of work in progress. 

Defective products are detected at the end of the 
production cycle (the product of labor cannot be used for its 
intended purpose because of its low quality). Recognition and 
assessment of losses from these defective products is carried 
out in the generally accepted manner. 

For the most accurate recognition and accounting of losses 
associated with the expected results of production processes, it 
is necessary to establish that their causes belong either to the 
uncontrolled impact of natural phenomena, or to the 
consequences of the absence or inoperative proper adjustment 
of the production technology. 

III. CONCLUSION 

Features of the production activities of agricultural 
organizations necessitate the objectification of losses in 
accounting. The importance of conducting research in this 
direction is increasing due to the lack of substantive 
information and explanations in industry recommendations, as 
well as scientific developments. 

As a result of studying the nature of losses from the point 
of view of agricultural production management and building 
its information basis – accounting, the definition of losses was 
clarified. Based on the industry-specific features of the 
occurrence of losses and their causes, a cycle-oriented 
approach to systematizing losses in agricultural organizations 
is presented. A classification of losses of a long agricultural 
production cycle is proposed and an approach to the procedure 
for recognition of defective goods is presented. 

The results of objectification of losses in accounting serve 
a practical basis for organizing costs accounting for the 
industry, developing appropriate management documentation, 
building analytical accounting of losses of an economic entity 
for the operational generation of relevant reporting 
information. 
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