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Abstract

The increase in crisis phenomena catalyzed industry
producers to conduct active measures to reduce the
resources spent, primarily, not directly related to the
production process. The pool of such resources includes
design costs associated with the prospect of long-term
ensuring the competitive advantages of business entities.
Decisions to reduce them should be based on a highly
validated information base, which should be formed by
effective methods and methods of planning, accounting
for costs, and calculating them. The aim of the paper is to
structure a high-quality information field for managing
the costs produced for the development work of
machine-building enterprises. Achieving the goal
involves solving a number of problems, including those
related to the formation of the optimal nomenclature of
cost items; justification of an adequate accounting and
costing model for their processing and presentation of the
results; institutionalization of the proposed information
and tools in accounting practices of the researched
enterprises. The research is based on methods related to
the application of a systematic approach to techniques and
methods for reflecting the costs of development work at a
number of industrial enterprises in the Nizhny Novgorod
region: monitoring, identification, measurement, descrip-
tion, decomposition, classification, and analysis. The
nomenclature of development costs items proposed by
the authors; justification of point-oriented accounting and

costing model of their processing; updating the presenta-
tion forms of estimates and calculations; digital transfor-
mation of control planning and accounting function;
identification of ways to institutionalize the proposed
funds in accounting practices of the researched enterprises.
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1 Introduction

The growth of crisis phenomena is noticeable in the econ-
omy of machine-building enterprises. So, at the studied
enterprises engaged in the production of machinery and
equipment in the Nizhny Novgorod region, the decline in
production since the beginning of 2020, compared to the
same period in 2019, exceeded more than 35%, which led to
the implementation of an austerity policy, primarily aimed at
reducing the volume of resources, the consumption process
of which is not directly related to the production of final
products., such as: for development work. The authors do
not deny the need to optimize the costs of this class (Garin &
Aiplatova, 2016; Garina et al., 2016; Mizikovsky, 2016).
However, this involves many requirements, including mea-
suring the visibility of the product design process; generating
a transparent, maximally visualized information environ-
ment. Unfortunately, these requirements are often not met:
accounting is carried out by imperfect “boiler” technology;
costs are reflected in the composition of general economic or
other production costs, minimizing the need for economi-
cally sound, approved items of development work costs and
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technologies for their accounting and costing processing
(Kuznetsov et al., 2018). Meanwhile, this approach is con-
trary to the Regulation on Accounting “Accounting for
expenses for research, development, and technological
Works” (Order of the Ministry of Finance of Russia, 2020),
which provides for the decomposition of costs for develop-
ment work in the following articles:

• material costs and services of third-party organizations
and people used in the execution of the specified works;

• costs of wages and other payments to employees directly
employed in the performance of these works under the
employment contract;

• social contributions;
• the cost of special equipment and special equipment

intended for use as test and research objects;
• objects’ amortization of fixed assets and intangible assets

used in execution of specified works;
• costs of maintenance and operation of research equip-

ment, installations and facilities, other fixed assets and
other property;

• general economic expenses, if they are directly related to
the execution of these works;

• other expenses.

The list items allow to keep a record of development costs
and calculate the production cost of the product being made
using two technologies—complete and reduced. The first con-
sists of direct and indirect costs; the second can be structurally
implemented by two options (Tolstykh & Shkarupeta, 2020):

1. By including direct costs.
2. Direct costs with a portion of the indirect costs (usually less

the total business costs included in the period costs) (Total
cost traditionally includes production and commercial costs,
and production costs can be considered as reduced cost).

Direct cost accounting and calculation based on their cost
of production is carried out by direct costing technology.
Direct costs in the activity under consideration include
“materials,… pay… experts …; costs of work performed by
third-party organizations and enterprises, including experi-
mental (experimental) enterprises on their own balance sheet
and other costs associated with the fulfillment of specific
contracts (orders)” (Osipov & Gorina, 2019).

The second version of the reduced cost model, imple-
mented using the “Absorption costing” technology, involves
a procedure for distributing indirect costs based on a mea-
sure that maximally affects their accumulation in the
reporting period. The main approaches to solving the prob-
lem of choosing such an indicator suggest (Ministry of
Science of the Russian Federation, 2020):

• In conditions where labor-intensive processes (manual
labor) prevail in the production activity—direct labor
costs should be chosen as the distribution base.

• With the dominance of material-intensive processes—
direct material costs.

• For those industries where labor intensity and material
intensity are equal—the total amount of direct expenses.

• With a significant share of overhead in total costs—
revenue.

The cost of development work is written off to the products
developed and launched into production, in a linear way or in
proportion to the volume of its production (Garina et al.,
2016). The first method “involves an even write-off of
expenses… for development work within the time period
established by the organization”; the second “provides that
expenses are determined based on the quantitative indicator of
the volume of production in the reporting period and the ratio
of the total amount of expenses for specific development work
and the entire estimated volume of products (services)” (Yu,
2018). “The period of write-off of expenses for the investi-
gated works is determined by the organization independently
based on the expected period of use of the obtained work
results, during which the organization can receive economic
benefits (income), but not more than 5 years” (Mizikovsky,
et al., 2014). Write-off is possible when the work product
could be demonstrated and/or put into production; otherwise
the costs are related to other expenses.

The aim of the paper is to structure high-quality tech-
nologies for managing costs produced for the development
work of machine-building enterprises, which achievement
involves solving problems related to the formation of cost
items; implementing of accounting and calculation technol-
ogy of their processing and results presentation; institu-
tionalization of funds in accounting practices of enterprises.

2 Materials and Method

The research outlined in this article is based on a systematic
approach to the study of techniques andmethods for reflecting
the costs of development work at a number of industrial
enterprises of mechanical engineering in the Nizhny Nov-
gorod region; monitoring of expenditure dynamics, identifi-
cation and description of their states, measurement of
quantitative parameters, decomposition and classification;
analysis of application in practice of the method developed by
the author to generate information on expenses.

The fundamental foundations of the scientific issues
studied in this article are laid in publications of Mizikovsky
(2016), Garin and Aiplatova (2016), Garina et al. (2016,
2018), and Gorlova (Gorlova, 2012).
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Practical comment on the main changes in tax legislation
(Practical comment on the main changes in tax legislation,
2020) also helped to solve the main problem of this article.

3 Results

In the accounting practices of the enterprises under study,
there is an assignment to the design costs of operations
related to changes in the design, operational properties of
products, with the improvement of individual consumer
properties (Romanovskaya et al., 2020). This approach is
contrary to paragraph 4 of Accounting Regulations 17/02
and should be excluded from accounting and costing prac-
tice. Structuring the nomenclature of development costs
items at the studied enterprises involves the allocation of
direct labor costs from general economic expenses: “Wages
of structural engineers” and “Social contributions”. At the
studied enterprises, the work of designers is not normalized,
which reduces the quality of its measurement, leads to errors
in the management of this resource. The introduction of
working time rationing for the development of design doc-
umentation, based on the Intersectoral enlarged time stan-
dards for the development of design documentation, will
increase the effectiveness of work management, detail them,
and strengthen control (Intersectoral aggregated time stan-
dards for the development of design documentation, 2020).

It is necessary to include the items of direct material
expenses in the generated range of expenses:

• “Energy for technological needs” the item should reflect
the costs of operating processes of technological equip-
ment directly involved in the flow of value creation by
designers of computer equipment; heating and lighting of
premises used for development;

• “Consumables” reflect the cost of materials stipulated by
the operating regulations of the development equipment.

Direct costs are included in the pool of the main (process)
costs of the value creation flow, along with part of the
indirect costs related to the item “Maintenance and operation
of equipment and other objects of fixed assets”, including the
cost of replaceable parts and spare parts for process equip-
ment; planned-preventive and current types of repairs;
remuneration of technical personnel; depreciation of process
equipment; premises where design works, intangible assets,
etc. are directly implemented.

Some indirect costs form a pool of management costs,
which include items of general economic and other overhead
costs. The first of these should include the cost of main-
taining the administrative and management personnel
responsible for the organization and implementation of
development work; Depreciation less amounts charged to

“Maintenance and operation of equipment and other fixed
assets”; Costs of consulting with engineering specialists the
use of specialized databases; advanced training of designers
and support personnel, etc.

For other overhead costs, it is advisable to write off the
costs of materials for the economic needs of the design
department; minor repairs, labor protection, and safety
equipment, etc. Table 1 presents the cost estimate based on
the cost item nomenclature proposed by the authors and the
procedure for their costing processing.

Lines 1.5 and 1.7 show the results of the calculation of two
versions of the reduced cost of development, in line 3—their
production cost. Line 1.5 contains the result of direct cost
accounting and costing based on the cost of direct costing;
line 1.7—cost calculated by assigning the main costs to it by
“Absorption costing” technology. According to the authors, it
is advisable to attribute overhead costs to the financial result
of the ordinary activities of the enterprise; “Maintenance and
Operation of Equipment and Other Fixed Assets Objects—
Main Indirect Costs”—to be distributed between the cost of
the i-work performed according to the formula (1):

Pi ¼ C

P
�Pi; ð1Þ

where C is the total amount of the allocated costs; P-estimate
of the indirect cost allocation base; Пi- indicator of i -work
distribution base.

Table 2 shows the calculation of the planned cost of
development work for the design of the product M397654-1
LLC “XXXXX”, approved in April 2020.

The write-off of the calculated cost, according to the
authors, should be carried out based on the planned pro-
duction volumes during the 3rd quarter, 2020 according to
formula (2):

CBT ¼ C

O
� OT; ð2Þ

where CBт—write-off of cost of development works during
T period; C—cost of development works; O—The amount
of production to be written off; Oт—volume of production in
period T.

The plan of write-off of cost of design of product
M397654-1 in the 3rd quarter, 2020 is presented in Table 3.

An effective tool to ensure the sustainability of develop-
ment work is the creation of a reserve of upcoming costs for
their implementation. The decision taken by management on
the formation of such a reserve should be reflected in the
accounting policy for tax purposes and in the relevant local
acts. At the same time, the amount of contributions to the
reserve should not exceed the limit L (Practical comment on
the main changes in tax legislation), calculated according to
the formula:
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L ¼ B � 0:03ð Þ � P ð3Þ
where B—Sales revenue; P—expenses on formation of
funds of support of scientific, scientific and technical and
innovative activity.

All other tools of the development work accounting and
costing space shall be reflected in the accounting policy for
the purposes of enterprise accounting, in the regulations and
instructions on planning, accounting, and calculation of the
cost of products (works, services), as well as on management
accounting. One of the important elements of this system is
regulatory background information, which, among other
things, includes an electronic directory developed by the

author, which reflects the nomenclature and composition of
resource expenditure (Table 4).

According to the authors, automation of the technology
of accounting for development work should be focused on
the situational-adapted formation of the information base
for making management decisions on flexible regulation of
costs; generation of operational, accounting and static
reports relevant for form and content of management
requests; Comprehensive economic analysis and current
and forward-looking forecasts. It will allow qualitatively
interpreting the data, ensuring the construction of an inte-
grated information field of effective enterprise
management.

Table 1 Cost estimate of the
department of the LLC
“XXXXX” chief designer for
April 2020, thousand rubles

№ Article title Sum

1 Basic costs

1.1 Salary of structural engineers 420

1.2 Social contributions 150

1.3 Consumables 2.5

1.4 Energy costs for technological needs 4.5

1.5 Total direct costs p.1.1 p.1.2 p.1.3 p.1.4 577

1.6 Maintenance and operation of equipment and other fixed assets facilities 200

1.7 Total core costs: p.1.5 p.1.6 777

2 Overhead costs

2.1 General economic expenses 8.2

2.2 Other expenses 4.8

2.3 Total overhead costs: p. 2.1 p. 2.2 93

3 Total production cost p.1.7 2.3 790

Source Compiled by the Authors

Table 2 Calculation of planned
cost of product design
M397654-1 for April 2020,
thousand rubles

№ Article title Sum

1 Salary of structural engineers 92

2 Social contributions 27.6

3 Consumables 2.4

4 Energy costs for technological needs 1.5

5 Total direct costs p.1.1 p.1.2 p.1.3 p.1.4 123.5

6 Maintenance and operation of equipment and other objects of fixed assets
(ratio p.1.6 to line 1.1 and multiplied by the value of article 1)

43.8

7 Total core costs 167.3

Source Compiled by the Authors

Table 3 The plan of write-off of
cost of design of product
M397654-1 in the 3rd quarter,
2020

№ Month Production volume (pcs.) Sum (thousand rubles)

1 July 50 42

2 August 70 58.9

3 September 79 66.4

Total 199 167,3

Source Compiled by the Authors
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4 Conclusion

Economically unreasonable volumes of costs reduction of the
studied class adversely affect the prospects of technological
development of economic entities, lead in the long term to a
noticeable reduction of economic benefits. Among the reasons
there is a low level of awareness among decision makers on
cost management of the current and prospective status of
product design costs; insufficient use of planning, accounting,
and costing technologies; lack of detail in the accounts of
expenditure. The basis for making decisions on cost man-
agement involves the rejection of the applied technologies for
calculating the cost of a complex of development work. The
nomenclature of cost development articles proposed by the
authors; justification of point-oriented accounting and costing
model of their processing; Updating the presentation forms of
estimates and calculations; digital transformation of control
planning and accounting function; identification of ways to
institutionalize the proposed funds in accounting practices of
the studied enterprises allows to bring the process of devel-
opment of technology for development expenses management
to a qualitatively new level and significantly reduce risks of
unbalanced solutions.
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