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Abstract

The article is devoted to the process of developing a multi-component cost management
system for organizing and conducting Research and Development (R&D). The analysis
of the current level of funding for science from funds allocated by the federal budget and
funds provided by private organizations. The article discusses the concept of R&D as an
integral object of management, clarifies the content of the concept of "cost management
system for R&D". It is concluded that the modern cost management system for organizing
and conducting R&D should be considered as a multi-level target information system.
The goal of R&D cost management system has been determined, which is to optimize the
size and structure of R&D costs in order to qualitatively improve the performance
indicators of a high-tech enterprise by organizing R&D cost management. The author
proposes a multicomponent cost management system for organizing and conducting
R&D, based on the integration of various approaches, concepts and methods of
organizing cost management in the implementation of basic management functions. The
results of the research carried out in the article can be used as a theoretical basis for
building a multicomponent cost management system in modern high-tech enterprises.
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AHHOTaNuA

CraTbs 1ocBsillieHa Ipoleccy pa3padOTKU MHOTOKOMIIOHEHTHOW CHCTEMbI YIPaBIECHUS
3arpatamu Ha opranuzauuio U nposeaeHue HUOKP. IlpoBeneH aHanu3 Tekyuiero
ypOBHsI (PMHAHCHPOBAHUS HAyKHU U3 CPEACTB BBIAEIAEMBIX (hefepalbHbIM OIOJKETOM U
CPEJCTB MPEAOCTaBIAEMBbIX YACTHBIMU OpraHU3alMsIMU. B cTaTbe pacCMOTPEHO MOHSATHE
HUOKP kak 1e10CTHOrO OOBEKTa YNpaBICHUS, YTOYHEHO COJICP)KAaHUE TOHITHS
«cucreMa ynpasieHus 3arparamu Ha nposeaeHne HUOKPy». Cnenan BbIBOI, O TOM UTO
COBPEMEHHYIO CUCTEMY yIpaBJICHHUS 3aTpaTaMy Ha opranusaiuto u nposegeane HUOKP
ClIeZlyeT paccMaTpuBaTh KaKk MHOTOYPOBHEBYIO LIEIEBYIO MH(POPMAIMOHHYIO CHCTEMY.
Omnpenenena nens cucreMsl ynpasineHus 3arparamMu Ha HUOKP, koropas 3akmouaercs
B [IPOBEJICHUU ONTHMHU3ALMU pa3Mepa U CTPYKTYpHI 3aTpaT, npuxoiuuxcs Ha HUOKP
C 1LeJbl0 KAaueCTBEHHOIO IIOBBIINIEHUs TOKazaresned 3(QeKTuBHOCTH pabOThI
BBICOKOTEXHOJIOTMYHOT0 IPEAIPUITHS 3a CUET OpraHU3allK YIPaBIEHUS 3aTpaTaMU Ha
HHNOKP. ABTOopoM npeiokeHa MHOTOKOMIIOHEHTHAsl CUCTEMA YIIPABJIECHUS 3aTpaTaMu
Ha opranuszauuio u nposeneHue HUOKP, ocHoBanHas Ha MHTErpauuu paziddHbIX
NOJXOJ0B, KOHLENUMUHA W METONOB OpraHu3alMy YIpPaBJICHUA 3aTpaTaMu IIpH
peanu3anii OCHOBHBIX YIIPaBICHYECKUX (PYHKIMA. Pe3yabTaThl MPOBEAEHHOTO B CTaThE
UCCJICIOBAaHMSI MOT'YT UCII0JIb30BaThCs B KAUECTBE TEOPETUUECKOI Oa3bl AJIsl TOCTPOSHHUS
MHOTOKOMIIOHEHTHOW  CHUCTEMBbl  YIpPaBJIEHUS  3aTpaTaMM HAa  COBPEMEHHBIX
BBICOKOTEXHOJIOTMYHBIX IPEIIPUITHSIX.

KuiroueBble cJjioBa: yrpaBieHUE 3aTpaTaMu MPEINpPUSATHSA, IPOBEICHHE HAy4HO-
MCCJIEI0BATENbCKUX M OMBITHO-KOHCTPYKTOPCKUX pabOT, OpraHu3aIius IaHUPOBAHUS B
chepe HUOKP, yuer 3aTpar, 00bEKT HHTEIUIEKTYaIbHONH COOCTBEHHOCTH, HOPMATHBHEIE
3aTpathl, 3PHEKTUBHOE YIIPABIECHNE BHICOKOTEXHOJIOTHYHBIMH MPOEKTAMH.

Resumen

El articulo esta dedicado al proceso de desarrollo de un sistema de gestion de costos de
componentes multiples para organizar y realizar Investigacion y Desarrollo (I + D). El
analisis del nivel actual de financiacion para la ciencia a partir de fondos asignados por
el presupuesto federal y fondos proporcionados por organizaciones privadas. El articulo
analiza el concepto de | + D como objeto integral de gestion, aclara el contenido del
concepto de "sistema de gestion de costes para | + D". Se concluye que el moderno
sistema de gestion de costos para organizar y realizar | + D debe considerarse como un
sistema de informacion de objetivos de varios niveles. Se ha determinado el objetivo del
sistema de gestion de costes de | + D, que es optimizar el tamafio y la estructura de los
costes de |1 + D para mejorar cualitativamente los indicadores de rendimiento de una
empresa de alta tecnologia mediante la organizacion de la gestion de costes de | + D. El
autor propone un sistema de gestion de costes multicomponente para organizar y realizar
| + D, basado en la integracidn de varios enfoques, conceptos y métodos de organizacién
de la gestion de costes en la implementacion de funciones bésicas de gestion. Los
resultados de la investigacion realizada en el articulo se pueden utilizar como base teérica
para construir un sistema de gestion de costos multicomponente en empresas modernas
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de alta tecnologia. Palabras clave: gestion de costes empresariales, investigacion y
desarrollo, organizacion de la planificacion en el campo de la investigacion y el
desarrollo, contabilidad de costes, propiedad intelectual, costes regulatorios, gestion
eficaz de proyectos de alta tecnologia.

Palabras clave: gestion de costes empresariales, investigacion y desarrollo, organizacion
de la planificacion en el campo de la investigacion y el desarrollo, contabilidad de costes,
propiedad intelectual, costes regulatorios, gestion eficaz de proyectos de alta tecnologia.

Introduction

Scientific and technological progress is a constant and continuous process taking
place in two parallel areas: updating scientific knowledge and changing production
technology, taking into account the nature of the operation of technological equipment.
Scientific and technological progress has a significant impact on the entire production
sector, qualitatively contributes to an active increase in labor productivity and the
efficiency of the production process, accelerating the pace of social and economic
development of the country. The result of the influence of scientific and technological
progress on production and technological areas is innovation. At the turn of XX and XXI
centuries, the role of innovations changed, which began to act as the main factor in the
socio-economic development of countries, as well as a relation between innovations and
the economic sphere. The modern stage of economic development is characterized by the
influence of science on various reproduction processes. Developed countries and high-
tech enterprises are systematically increasing funding for various R&D.

Innovative enterprises play a decisive role in the development of the Russian
economy and make a significant contribution to the formation of GDP. For this, an
innovative enterprise must have significant potential and maintain high rates of R&D at
the level of world indicators, which is realized through: performing competitive R&D,
effective management of results and accelerating their involvement in economic turnover.
The creation of an effective organizational and economic mechanism for managing R&D
IS a necessary component of the success of an innovative high-tech enterprise (Bogacheva
& Feoktistova, 2016). Eliminating the fragmentation of the management of the scientific
space and increasing the level of integration of science and production, by involving the
results of R&D in the economic turnover of an innovative enterprise are the most
important conditions for the competitive development and financial and economic
survival of an innovative industrial enterprise in the conditions of market relations. For
effective management of R&D, it is necessary to offer complex procedures and solutions
from the ordering stage to the use of the results. At the same time, the developed
organizational and economic mechanism for R&D management should ensure a transition
to more meaningful and high-level decision-making processes, accelerate and unify R&D
management processes.

Literature Review
Russia lags behind the leading countries of the world in terms of the degree of
funding for R&D, and the implementation of the national project "Science" practically

does not change this situation, since the expenditures on science indicated in the
framework of this national project are insufficient for the innovative development of the
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economy. Experts from the Accounts Chamber analyzed the main reasons that, in their
opinion, are holding back scientific development in Russia. To date, Russia is confidently
ranked among the world scientific leaders in only one parameter: the absolute scale of
employment in science. The number of Russian researchers in 2018 amounted to 514.7
thousand people, moreover, only in China (about 1.9 million people), USA (about 1.7
million people) and Japan (794 thousand people). Even if the target parameters are
achieved within the framework of the national project "Science”, spending on science in
Russia will grow by 2024 to only 1.2% of GDP. In China, spending on science is about
2.2% of GDP, in the United States - 2.9% of GDP and in Germany - 3.0% of GDP
(Kolesnik et al., 2015). We consider in more detail the main indicators showing the level
of financing of modern Russian science (Table 1).

Table 1.
Structural composition of the main indicators of the level of financing of Russian science.

Considered indicator 2000 2010 2014 2015 2018
Fe_:dgzral budget appropriations for civil science, 175 2387 4381 4396 4602
million rubles

Allocations that were allocated to civil science from
the federal budget to the indicators of federal budget 1.70 2.36 297 281 299
expenditures, %

Funds allocated to civil science from the federal
budget to GDP indicators, %

Internal costs related to the organization of R&D,
billion rubles

Internal costs attributable to the organization of R&D
in % of current GDP

Internal costs attributable to various R&D activities
by main sources of funding, i.e. at the expense of
funds allocated by organizations belonging to the
business sector, billion rubles

Internal costs associated with R&D in individual
sectors of entrepreneurial activity, billion rubles

024 053 057 055 0.70

77.6 5241 843.2 9145 980.4

106 114 109 111 115

147 875 1464 150.2 154.3

55.4 3178 5054 5416 610.2

In the current conditions of the gradual transition of the Russian economy to a
fundamentally new innovative path of development, there is a certain trend associated
with an increase in demand for various high-tech products, which means that the
development of competitive high-tech industrial products should become a priority task
for high-tech enterprises. The amount of R&D costs is one of the main indicators that
determines the degree of efficiency of scientific and technical activities carried out by the
enterprise. The low economic efficiency of public and private investments in the
development of science-intensive products is caused by a weak methodological base, the
lack of effective tools and methods for managing the costs of organizing and conducting
R&D at enterprises. It should be noted that R&D costs are the most difficult to manage
and forecast. We consider the main factors that affect the value of innovation costs
(Eremeeva, 2017):

e scale of the tasks to be solved;

amount of costs increases proportionally depending on the current stage of innovation
process;
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e emerging need for the costs of related industries associated with the direct
implementation of various innovative solutions;

e existing need to organize the transition to a fundamentally new technical principle of
effective problem solving;
size of the designed object;
current level of tariffs, prices and rates for various types of resources that are used in
innovation processes related to the implementation of organizational and legal
actions;

o level of radicality of the proposed innovations;

¢ influence of the time factor on the accuracy of the planning process, depending on the
timing of the project;

o level of development of tools and effectiveness of management of various types of
costs.

Materials and Research Methods

The methodological and theoretical basis of the research is based on the works of
Russian and foreign scientists. In the course of the research, the following methods were
used: content analysis of regulatory and legal documents, analysis of fundamental and
theoretical provisions presented in modern literary sources and systematic approach in
the study of research problems (Kovyrzina & Guseva, 2019). The purpose of the research
carried out in the article is to develop a multicomponent system for organizing and
managing R&D costs of a high-tech enterprise, focused on high-quality and efficient use
of a limited amount of resources, a qualitative increase in the level of competitiveness
and competent solution of various strategic tasks.

The current problem in the field of cost management is very relevant and significant,
therefore, Russian and foreign scientists conduct various scientific research in this subject
area. Despite the huge range of scientific research in the field of cost management in
scientific works, very little attention is paid to issues related to the formation of a cost
management system in the field of R&D in modern high-tech enterprises (Komonov et
al., 2018). In the course of the study, an analysis of special and scientific literature was
carried out, including the study of special management practices for managing costs for
Russian high-tech enterprises, which led to the conclusion that there was an insufficient
degree of methodological and theoretical developments regarding the development of a
multi-component R&D cost management system. The existing approach to organizing
and managing costs at high-tech enterprises is characterized by unsystematic and
fragmented nature, and those responsible for making managerial decisions do not have
complete and accurate information about the level of R&D costs, which also affects the
choice of the most effective managerial decision. The linear-functional structure
applicable to most enterprises tends to best implement management functions such as
accounting and planning, but other cost management functions are performed only
partially or not represented at all (Peresypkina et al., 2017).

The cost management system for organizing and conducting R&D is a subsystem of
the management system of a high-tech enterprise, in which the object of management is
the costs that arise in the process of direct implementation of R&D, and the subject of
management in this case is the heads of various levels. This system is focused on the
implementation of a whole range of targeted actions in the field of optimizing the costs
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of R&D, the formation of an information on current R&D costs for management entities,
for a qualitative increase in the efficiency of the current activities of a high-tech
enterprise, which is fully carried out scientific and technical activities. The proposed
R&D cost management system should be considered as a single multicomponent
information system, which is not only a management subsystem, but also interactions
between various components. A cost management system for R&D is necessary to
effectively optimize the structure and size of costs for organizing and conducting
scientific research. We consider the structure of the mechanism for managing the costs of
organizing and conducting R&D (Tretyakova et al., 2019):

e changes in the financial structure of a high-tech enterprise with the subsequent
allocation of places where certain costs and centers of financial responsibility appear;

e design of information flows in order to ensure the continuous collection and
transmission of information, which contains information about the current costs of
R&D;
R&D project should take into account the necessary costs for its implementation;
accounting of costs by centers of financial responsibility and cost items;
implementation of cost control in order to detect possible deviations of actual values
from planned values;

o time analysis of cost structure changes, including benchmark analysis;

e making management decisions by the enterprise management.

A key distinctive feature of the system being developed for managing costs for
organizing and conducting R&D is the presence in it of two objects of management: costs
associated with product development and costs of product design at R&D stage. The
model of R&D cost management system proposed in the article is based on the use of the
"white box" model and is shown in the Figure 1. The proposed model of R&D cost
management system describes the operation of three subsystems: control subsystem,
which is the subject of management, controlled subsystem, which is the object
management and subsystem of functions and connections. A multi-component R&D cost
management system includes:

1. Conducting marketing research of the target costing market:

target cost of the designed product has been determined:
set the target cost of R&D.

2. Carrying out a technical and economic examination of the developed project based
on the parametric method:
o forecasted cost of the designed product was determined.

3. Estimation of the cost of alternative options for the implementation of the project in
the field of R&D based on the application of the calculation-expert method:

e determination of planned costs for alternative options for carrying out work in the
field of R&D.

4. Assessment of the most effective options for conducting R&D based on the method
of the most preferred option for performing R&D:
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e most preferred R&D option has been identified.

5. Determination of limits for each stage and calculation items of the developed project
in terms of R&D:

e approved limits for each specific stage and costing items.

6. Carrying out accounting for technological and scientific preparation of production
based on the method of accounting for costs and limits for each separate stage and
calculation items:

e actual costs required for R&D are determined.

7. Control over the costs associated with the implementation of technological and
scientific preparation of production, based on the use of the method of current cost
control:

e receiving data on changes and deviations in the established limits.

8. Analysis of current costs for technological and scientific preparation of production,
based on the use of factor analysis and index method:

¢ identification of the culprits of deviations and making certain decisions on them.

9. Making a decision to start serial production of a standard-costing product developed
at the enterprise:

e standard cost of the product for mass production has been determined.
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Figure 1. Model of cost management system for organizing and conducting R&D.

The proposed approach to creating a multicomponent cost management system for
organizing and conducting R&D is based on the consistent integration of various
approaches, concepts and methods of cost management, provided that the main
management functions are consistently performed, namely, accounting, control, analysis
and management decision-making (Pavlova & Muratova, 2018). The concept of "target-
costing" is an effective method in the field of cost management, which allows the
management of the enterprise to successfully implement the functions related to planning
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and preventive control of the costs of the designed product and also allows the calculation
of the target cost. Implementation of the “target-costing” concept in this system provides
for its orientation towards two important indicators: target price of designed product and
target cost of R&D project. Based on the obtained data on the target price of the designed
product, the most preferable level of profit obtained from the sale of a new product is
determined, and then the target cost of the product is determined, while the indicator of
the target cost of the product is the maximum possible cost of the product. Carrying out
a technical and economic examination of the project allows establishing the predicted
cost of the designed product based on the use of the parametric method. If the indicator
of the projected cost is higher than the indicator of the target cost, then it is necessary to
determine the categories of costs to be optimized or reduced through the use of functional
cost analysis. As a result of the application of the functional cost analysis, the target cost
level should be achieved, but if this did not happen, then we need to go to the cost
estimation stage and re-analyze the alternative project options in terms of R&D.
Otherwise, the possibility of a complete refusal to carry out an R&D project is allowed
(Novikov & Sazonov, 2020).

Results

Based on the data obtained on the projected sales volumes of the product developed
at the enterprise and the requirements of the accounting policy, the target cost of R&D
project is established. The indicator of the target cost of a project in the field of R&D is
the maximum possible size for investment in R&D project under development, at which
the profitability of the designed product is maintained. On the basis of the requirements
for the designed product, which were set out in the terms of reference, options for the
possible implementation of a project in the field of R&D are determined, taking into
account the required amount of costs for their implementation. Then it is necessary to
determine the most effective option for the implementation of R&D project, taking into
account that its implementation is associated with indicators of economic efficiency,
therefore, the indicator of the planned cost of alternative options for implementing R&D
was less than / equal to the target cost of R&D, which was determined at the first stage.
After choosing the optimal variant of the project in the field of R&D for its
implementation on the basis of the schedule approved by the enterprise management, the
process of allocating resources begins, taking into account the designated limits for each
separate stage and calculation items. Organization of cost control in terms of R&D is
proposed to be carried out on the basis of the use of the method of current control for the
main changes and deviations. Before a decision is made to start a serial launch of a
product developed at the enterprise, based on actual production data on the costs of R&D,
the costs associated with the preparation of production and the development of the
necessary technologies, it is necessary to clarify the indicators of the planned cost of
production based on the “standard-costing™ method. If the indicator of the planned cost
of the product turns out to be less than or equal to the target indicator, then we need to
make a decision on the start of serial production, otherwise we need to determine whether
it is possible to achieve the target cost at the stage of serial production of the product, this
can be done if we apply the concept “kaizen-costing”. If the target cost cannot be reached
at the stage of mass production, it is advisable to completely abandon the production of
this type of product.
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Conclusions

In modern conditions, when the Russian economy is switching to an innovative path
of development, the process of enhancing the innovative activities of high-tech
enterprises is the main condition for ensuring their survival in the face of intense
competition. The main task that is set for Russian high-tech enterprises, which are actively
engaged in the implementation of various R&D, is the creation and subsequent
introduction into production of new unique types of science-intensive products. In these
conditions, a special role is played by the organization of effective cost management for
the organization and conduct of R&D within the enterprise. In conditions of insufficient
funding for various R&D, enterprises need to carry out applied R&D only at their own
expense. The proposed approach to the design of a multicomponent cost management
system for organizing and conducting R&D is distinguished by the presence of an
interconnected implementation of all basic management functions, as well as ensuring a
stable relation between R&D cost management and the organization of cost management
at all other stages of the product life cycle, this is achieved due to the presence of two
objects cost management. The set of approaches, concepts and methods proposed in the
article in the field of organizing R&D cost management will give a certain opportunity
for the effective management of the scientific and technical activities of a high-tech
enterprise, which will allow making high-quality management decisions at each separate
stage of the implementation of proactive R&D.
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