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Abstract. The infrastructural component of Russia’s scientific and technological
development requires a significant update of the methodology for evaluating the relevant
investment projects. The article covers the issue of simultaneous assessment of financial
and economic efficiency of research infrastructure projects and justification of the need for
government participation for successful implementation of such projects. The suggested
methods and models are based on the transition from financial to economic indicators of
the project through the adjustment of cash flows, identification of public effects significant
for such projects (social, environmental, indirect, price, tax), and allocation of synergistic
effects in their composition. These methods and models were tested for the innovative
project of the Center for Collective Use “Experimental Catalyst Production”, which was
proposed by the Institute of Catalysis in 2018 within the framework of the Novosibirsk
regional programme “Akademgorodok 2.0”. The results show that the stimulation of
investment in research infrastructure is justified by a significant excess of the project
economic efficiency compared to its financial efficiency and it significantly depends on
the choice of an adequate mechanism for government support.
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1. Problem Statement

In the conditions of modern scientific and
technological development, the interdepen-
dence of the participants in the investment ac-
tivities is sharply increasing, and new types of
relationships between them are being formed
on the basis of research infrastructure. Institu-
tions for coordination of the activities between
the representatives of science, education and
business are being established on the bases of
the principle of partnership in the form of net-
work infrastructures, centers for collective use
and engineering centers formation as well as in
the form of sharing unique scientific installa-
tions, primarily national and international me-
ga-science ones (Infrastruktura..., 2016).

Relevant investment projects require
adequate methods of evaluating the efficien-
cy and making decisions on the mechanisms
for their implementation. Two interrelated
problems are characteristic of research infra-
structure projects: simultaneous assessment
of financial and economic efficiency and jus-
tification of the need for the government sup-
port of their successful implementation. Fi-
nancial (commercial) efficiency is regarded as
the comparison of project benefits and costs
from a perspective of its private participants.
Economic (public) efficiency, in its tern, im-
plies a perspective of the society as a whole
(Methodical Recommendations for Evalua-
tion..., 2000; Novikova, 2018). As a rule, im-
plementation of such projects is impossible
without the government support because of
their extremely low (often even negative) lev-
el of financial efficiency. The greater the gap
between relatively low financial efficiency
and high economic efficiency is, the greater
the share of the government in the project is.
According to the report of the European Com-
mission Directorate-General for Research and
Innovation, “public-private partnerships offer
an opportunity to translate research into prod-
ucts and to close the gap between academic
and industrial research” (Public, 2013: 3).

At first glance, a wide variety of methods
for evaluating infrastructure projects, includ-
ing government support, were created both in
Russia and abroad, and they were analyzed in
relevant reviews (for example, (Public, 2017,
Novikova, 2018: 63-81)). However, in practice,
there is an imbalance between the approaches
applied in this field. Real methods of evaluating
such projects are limited to the analysis of either
financial efficiency at the micro level, or eco-
nomic efficiency at the macro- and mesolevels
(Suslov, Buzulutskov, 2014; Malov et al., 2016).
For example, the leading Russian Methodolo-
gy for evaluating the efficiency of a public-pri-
vate partnership project, a municipal-private
partnership project and for determining their
comparative advantage' does not contain any
requirement for evaluating the economic effi-
ciency (contrary to the provisions of the basic
official methodology for the investment proj-
ects evaluation (Methodical Recommendations
for Evaluation..., 2000)). Instead, the term of
socio-economic efficiency was introduced,
which was based on qualitative methods only
or calculation of particular components that are
non-comparable with the results of financial
analysis (for example, job creation). This rais-
es serious objections both from theoretical and
practical points of view, the reason being the
lack of a comprehensive assessment of com-
parable performance indicators in monetary
terms (typical for modern project analysis).
This paper introduces the models and methods
for simultaneous assessment of financial and
economic efficiency of the research infrastruc-
ture projects and for quantitative assessment
of changes in financial efficiency as a result of
various forms of government participation in
the project.

Assessment of economic efficiency in
accordance with international practice cor-
responds to the cost-benefit analysis (CBA)

! The methodology was approved by the order of the Ministry
of economic development of the Russian Federation No. 894
dated November 30, 2015.
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designed for the evaluation of public sector
projects, including infrastructure projects
(Boardman et al., 2018). In the middle of the
last century, the economic aspect of project
analysis involved the CBA methods for evalu-
ating private projects in their combination with
the financial analysis. This approach was ini-
tially developed by international organizations,
primarily UNIDO (Dasgupta et al., 1972), the
World Bank (Squire et al., 1975; Ward et al.,
1991). In Russia, the economic aspect corre-
sponds to the analysis of public efficiency and
forms one of the two directions in the project
analysis along with the analysis of financial
(commercial) efficiency (Methodical Recom-
mendations for Evaluation..., 2000; Novikova,
2018).

In the context of modern scientific and
technological development, a number of
new methods for economic, social and en-
vironmental analysis have appeared in their
combination with the financial analysis
within government organizations (Guide to
Social..., 2012), Structural funds of the Eu-
ropean Community (Guide, 2015), interna-
tional development banks: the European In-
vestment Bank (Economic Appraisal, 2013),
the Asian Development Bank (Guidelines,
2017) — and independent funds (Reference
Case..., 2019).

Research infrastructure projects are a
type of project requiring updated assessment
methods and characterized by a combination
of low financial and high economic efficien-
cy (Florio et al., 2016). Among the effects of
such projects, both direct technological and
secondary effects of knowledge diffusion are
of particular importance. Their study began
in the last century (Grossman et al., 1992)
and continued as part of the research of the
diffusion of innovations and their associat-
ed side effects, as well as indirect and exter-
nal effects (Llerna et al., 2011). Much of this
work has been carried out in the framework
of theoretical and empirical studies of spa-
tial economics (Carboni, 2017). In this area,
the traditional approach is developing in the
context of productivity growth through inno-
vative products and technologies (Gilbert et
al., 2018).

2. Methods for evaluating the projects
of research infrastructure

The financial and economic model of a
specific infrastructure project is the key tool
for calculations. It facilitates both simultane-
ous assessment of its financial and economic
efficiency at the microeconomic level and de-
tailing the application of various methods for
evaluating public effects for different projects
(Novikova, 2018). The financial model is typ-
ical for evaluating a project from the perspec-
tive of private participants. It reflects the rela-
tionship between variables, assumptions, and
business development factors in the process of
project implementation.

The economic model is based on the tran-
sition from financial to economic efficiency by
adjusting the discount rate and cash flows, de-
pending on the consideration of various factors
and calculations of relevant effects. The corre-
sponding relationship of equations for financial
and economic cash flows with the characteris-
tic components of infrastructure projects can
be presented as follows:

CFE™ = CFF™ + V"™t + W't — 1)

—E"+Pt+T Nt =1,..,T.

Notations of cash flows arising from the
project implementation in the r-tk region in the
t period:

CFE™ — cash flow balances for the eco-
nomic analysis;

CFF"® — cash flow balances for the finan-
cial analysis;

V™ _ cash flows for calculating indirect
effects (the result of productivity growth due to
technological changes through the use of proj-
ect products);

W™ and E™ — cash flows for calculating
positive external and environmental effects
(the result of knowledge diffusion and impact
on the environment);

P and T — cash flows for calculating
price and tax effects (with the allocation of fi-
nancial and economic components in these ef-
fects).

It should be noted that among negative
externalities these are the most important eco-
logical costs that are taken into consideration.
Yet, if the project is aimed at improving the
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environment (for example, utilization of as-
sociated petroleum gases), the corresponding
component is taken into account in its positive
sign.

The level of detailing and the methods of
calculating individual effects for various types
of infrastructure projects are significantly dif-
ferent. For example, the projects of catalysts
implementation are characterized by signifi-
cant effects already at the first stages of their
use, and indirect effects for them can be calcu-
lated as an increase in quality and quantity of
products in oil refining and petrochemicals in
direct dependence on the catalysts implementa-
tion. For large-scale projects with complex and
significant chains of product cycles, it is nec-
essary to determine indirect and price effects
endogenously while using more complex tools
of input-output, multiregional, and economet-
ric models.

The suggested model can be used not
only to determine the project efficiency, but
also to form a financial mechanism for its im-
plementation. The level of financial efficien-
cy can be changed as a result of government
support.

The qualitative and quantitative analysis
of the consequences of government participa-
tion in project implementation is based on the
analysis of changes in cash flows and corre-
sponding changes in net present values.

CFF' = CFFG™ — AT —AL'" —AI'", (2)

CFF"" and CFFG "'~ cash flows with and
without government participation;

AT"™ wu AL, changes in tax payments
and liquidation value in the case of government
participation;

AI"" — investments in the creation of re-
search infrastructure facilities and other bud-
get funded investments.

This formula comprises the components
of a possible increase in the project financial ef-
ficiency through the investment incentives, in-
cluding changes in taxes, liquidation value, and
private investment. Implementation of each
project involves a specific financial mechanism
and appropriate reallocation of results among
the participants, government participation be-
ing taken into account.

3. Results of evaluating the efficiency
of the Center for Collective Use
“Experimental Catalyst Production” project

The project on the Center for Collective
Use “Experimental Catalyst Production™ cre-
ation was initiated in 2018 by the Institute of
Catalysis of the Siberian Branch of the Rus-
sian Academy of Sciences within the frame-
work of the Novosibirsk regional programme
“Akademgorodok 2.0”. The project is aimed at
solving the problem of a technological gap the
Russian catalyst production faces.

To achieve the world class developments
in the field of catalysts creation and their indus-
trial implementation, as well as their constant
improvement and development of the next gen-
erations to maintain their long-term competi-
tiveness there is a need in modern experimental
and technological base. The creation of such a
base is envisaged in a project of pilot catalysts
production with flexible structure. The proj-
ect provides construction of two buildings for
R&D on the pilot production of various cata-
lysts and their debugging with high-pressure
installations.

The total amount of investment in the
project for the 2019-2030 period are 3692.8
million rubles. Implementation of the project
will increase the production of new materials
and catalysts in Russia: the total sales volume
for the 2023-2030 period, calculated in 2018
prices (including VAT), is estimated at 40,785
million rubles, including hydro-processing cat-
alysts (15,857 million rubles), titanium-magne-
sium catalysts for olefin polymerization (8,417
million rubles), aluminum hydroxide (2,015
million rubles), catalysts of dehydrogenation of
propane to propylene (14,496 million rubles).
However, the main results of the project are
achieved through the use of catalysts in the oil
refining and petrochemical complex of Russia:
the increase in sales for the 2023 — 2030 pe-
riod, calculated in 2018 prices (including VAT
and excise taxes), is envisaged in the amount of
471,783 million rubles, including 70% increase
in the output of diesel fuel containing domes-
tic hydrotreating and hydrocracking catalysts;
23% increase in sales of polyethylene and poly-
propylene due to TMK (“Pipe Metallurgical
Co0”); 6% — increase in sales of reforming gas-
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Table 1. Project efficiency: net present value (NPV) in 2019-2030

(r=0%) (r=12%)
million rubles % million rubles %
Financial efficiency 2,199.3 0.4% -524.8 -0.3%
Tax effects 147,305.2 27.9% 56,082.4 28.4%
Indirect effects 378,145.1 71.7% 142,107.1 71.9%
Economic efficiency 527,649.7 100.0% 197,664.7 100.0%
Budget efficiSency 143,805.2 27.3% 53,779.7 27.2%

oline due to ball aluminum oxide and 1% — in-
crease in sales of propylene due to dehydroge-
nation catalyst. The total sales of new catalysts
and additional sales of products due to their
introduction into production amounted to ap-
proximately 512,568 million rubles.

Thus, besides the initiator, there are two
groups of participants that use the project re-
sults. These are enterprises producing new cat-
alysts and enterprises in the petrochemical and
oil refining industries.

The results of the project efficiency evalu-
ation are shown in Table 1. They are based on a
system of discounted indicators (in 2019 prices)
and as a percentage of the economic NPV of
the project.

The project features a combination of low
financial efficiency and high economic efficien-
cy and belongs to the group of socially signif-
icant projects requiring support. An important
characteristic of the project is an exceptionally
high level of economic efficiency. Thus, at a
12% discount rate, the company’s net present
value for the 2019-2030 period as a whole will
amount to 197,664.7 million rubles.

As measured by net present value, finan-
cial efficiency of the project without budget
funding will be negative and will amount to
-524.8 million rubles at a 12% discount rate.
As per the analysis of financial efficiency of
the project without government support, the
internal rate of return for this project is equal
t0 6,7%.

Fig. 1 presents the iceberg conception. In
accordance with it, the results of the project im-
plementation which are visible on the market
surface, correspond to its financial efficiency.
For the project under consideration, in a situ-

ation without government participation, pri-
vate investors observe overall negative results
of its implementation and are not interested
in financing it. At the same time, a significant
part of economic efficiency is “hidden under-
water” and corresponds to the public effects
listed above in the equation (1). In this project
of developing and implementing the catalysts,
the excess of economic efficiency over finan-
cial efficiency is mainly due to indirect and tax
effects, which is typical for the research infra-
structure. These effects are observed in the
market, but they are not regarded as the proj-
ect results by private participants and therefore
not taken into account in making the decisions
about its financing. The resulting gap between
the project economic and financial efficiency
is one of the most important demonstration of
market failures which is typical for research in-
frastructure projects and considered as a basis
for the government support.

Budget financing in the amount of 3,500
million rubles without discounting (or 2,303
million rubles at a 12% discount rate) results
in a positive net present value of 1,777.9 million
rubles at a 12% discount rate. Changes in the
level of financial efficiency as a result of pro-
viding support allows private investors to get
interested in providing their financial resourc-
es and accumulated experience for successful
project implementation.

According to Table 1, the key factors that
lead to the difference between the financial
and economic efficiency of the project under
consideration are related to tax and especially
indirect effects (71.9% to the level of econom-
ic efficiency). Budget efficiency also remains
high even after budget financing of investments
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Fig. 1. ILllustration of the budget financing impact on the financial efficiency of the Center
for Collective Use project (NPV, 2019-2030, million rubles, r = 12%)

and is 27.2% of the economic efficiency level.
Thus, the proposed PPP mechanism provides
a mutually beneficial combination of various
participants’ interests.

For the 2019-2030 period the government
receives net budget revenues in the amount of
53,779.7 million rubles at a 12% discount rate,
or 143,805.19 million rubles at calculation
without discounting. In other words, taking
into account the indirect effects of the proj-
ect, the investment of one ruble of public in-
vestment for the 2019-2030 period will bring
42 rubles of tax revenue to the budget at cal-
culation without discounting and 24 rubles at a
12% discount rate. Thus, the budget efficiency
indicator shows high efficiency of government
participation in the project.

4. Evaluation of synergistic effects
of the Center for Collective Use project

The project under consideration has a fair-
ly complex structure, the structure being typ-
ical for research infrastructure. It can be pre-
sented by two subprojects.

1. “Creation of the pilot catalysts produc-
tion” subproject envisages the construction of
a building for the pilot catalysts production as
well as its provision with the equipment for the

production of pilot batches of a wide range of
catalysts. R&D for the development of pilot
production technologies, production of pilot
batches of catalysts and small pilot batches will
be the products of this subproject.

2. “Creation of a catalyst testing center”
subproject envisages the construction of a
building especially designed for high-pressure
installations as well as its provision with the
equipment for testing catalysts in high-pres-
sure conditions. R&D on testing the catalysts
and developing the processes that require the
use of catalysts, creation of test equipment and
specialized software, educational services,
production of high-tech chemical products will
be the products of this subproject.

The subprojects are closely interrelated.
Yet, they can also be considered as autonomous
projects. So, the task is to justify the need for
their implementation in a complex. To do this,
it is necessary to identify and evaluate the syn-
ergistic effects resulting from the simultaneous
construction and operation of two buildings.

The effects are divided into the following
groups: 1. Operational efficiency synergy (sav-
ings on administrative costs and the ability to
use employees in both buildings). 2. Operation-
al growth synergy (cost reduction by combin-
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ing production and testing functions; revenue
growth by creating a new product; the ability
to test in the second building only other insti-
tutes developments in the case without the first
building). 3. Investment synergy (savings in
joint construction and equipment acquisition;
acquisition of capital assets for joint use). 4.
Market synergy (providing unique services for
the Russian market and the possibility to ap-
ply special conditions, such as package offers
of products from two projects). 5. Management
synergy (use of shared experience or options
for subprojects configuration).

The main sources of synergy are identi-
fied in the operational sphere, especially in the
field of growth synergy, which leads to revenue
growth. This is due to the fact that the produc-
tion of certain types of products requires the
implementation of both projects. All expected
synergistic effects are taken into account in
financial models. Potential sources of synergy
in the investment sphere are also identified and
taken into account. Potential sources of market
and management synergy are determined, but
their evaluation has not been carried out due
to high uncertainty and inability to make suf-
ficiently justified expert evaluations of their
impact.

The calculations have proved the inex-
pediency of the second subproject implemen-
tation separately from the first one. The goal
of the second subproject is to create facilities
for testing the catalysts manufactured in the
course of the first subproject and to develop
production processes for their use, since only
10% of the tested catalysts will be provided by
the third-party contractors. Since the second
subproject has turned out to be complementary
to the first one, all indicators of its efficiency in
the absence of the first subproject are assumed
to be zero.

The first subproject can be implemented
separately from the second one, although the
range of the catalysts produced and the tech-
nologies developed will become more limited,
and testing of catalysts will be carried out at the
third-party contractors.

Table 2 shows the evaluation of the syner-
gistic impact on the project financial and eco-
nomic efficiency. The NPV indicator is calcu-
lated at 0% and 12% discount rates.

The overall impact of synergy from joint
implementation of the subprojects is positive
and very significant. It is particularly evident
for the economic efficiency — the positive effect
of joint project implementation from the point
of view of the society can generally amount to
approximately 40 billion rubles.

Table 3 shows the distribution of the over-
all synergistic effect between the project par-
ticipants. The project initiator (the Institute of
Catalysis), the government, as well as enter-
prises engaged in industrial production of cata-
lysts and production of final products based on
them were regarded as participants. The NPV
indicators were calculated at 12% discount rate.

From the total amount of the synergistic
effect of 40 billion rubles the project initiator
will receive only 2%, the government budget
will get 13%, or 5.3 billion rubles, whereas the
bulk of the total amount of the synergistic ef-
fect will be distributed between the third-party
companies using innovative products.

Thus, the simultaneous construction and
operation of two buildings by the Institute of
Catalysis — those for the pilot production of cat-
alysts and their testing — result in very signifi-
cant positive synergistic effects. The efficiency
of constructing a building for a pilot production
only (without a testing building) is significantly
lower, whereas constructing a catalyst testing
building only is impractical at all. Synergy has

Table 2. The impact of the synergy between the two subprojects on the project efficiency

. Financial efficiency Economic efficiency
million rubles
r=0% r=12% r=0% r=12%
NPV of the overall project 2,199 -525 527,650 197,665
NPV of subproject 1 -938 -1,317 437,614 157,841
Synergistic effect 3,137 793 90,036 39,823
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Table 3. Distribution of synergistic effects among the project participants (r = 12%)

Complex of projects Project 1 Synergistic effect
NPV, million % NPV, million % NPV, million %
rubles rubles rubles
Efficiency for the Center for Collective
Use “Experimental Catalyst Production” 1778 0.9 985 0.6 793 20
Efficiency for the government 5,380 27.2 48,458 30.7 5,321 13.4
Efficiency for catalyst manufacturers 12,245 6.2 9,180 5.8 3,066 7.7
Efficiency for the enterprises of 120862 | 657 | 99218 | 629 | 30,644 | 769
oil refining and petrochemistry
Total economic efficiency 197,665 100 157,841 100 39,823 100

a particularly significant positive impact on
both the economic efficiency of the project and
its budget efficiency.

5. Conclusion

Modern scientific and technological devel-
opment requires significant changes in evaluat-
ing the research infrastructure projects. Thus,
it takes into account the growing interdepen-
dence of the participants and the correspond-
ing indirect, social, tax, and synergistic effects.
As a rule, such projects face a significant gap
between low financial efficiency and high eco-
nomic efficiency. Successful implementation
of such projects is possible only with an active
participation of the government and the use of
various options for public-private partnership
mechanisms.

The suggested approach is based on a
methodology for comparing the changes in
cash flows and corresponding indicators of
net present value in the framework of financial
and economic analysis, evaluation of both the
project efficiency and the efficiency of par-
ticipation in the project being also taken into
consideration. Similar methods can be applied
to evaluate the synergistic effects of a complex
of interrelated subprojects and to choose their
most effective combination. At the same time,
the synergistic effects generated by the sub-
projects are evaluated both in the context of the
project financial and economic efficiency and
in the context of the efficiency of participation
in the project.

The developed methods and models were
tested for an innovative project on the Cen-
ter for Collective Use “Experimental Catalyst
Production” creation. The reason for direct
government incentives to invest in this re-
search infrastructure in the form of budget
funding is a significant difference between a
relatively high economic efficiency and a rel-
atively low financial efficiency compared to
other projects. In a situation without budget
funding this project in its any configuration is
characterized by a negative financial efficien-
cy. By providing various forms of support,
the government can influence the level of the
project financial efficiency and coordinate two
types of efficiency. Experimental calculations
on evaluating the project on creating the Cat-
alysts Center for Collective Use show that the
suggested mechanism of government partici-
pation in the project provides a mutually ben-
eficial combination of various participants’
interests.
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“Uncmumym 5KOHOMUKU

u opeanuzayuu npomviutienno2o npouszsoocmea CO PAH
Poccutickas ®eoepayus, Hosocubupck

SHoeocubupckuil 20Cy0apcmeeHHblil YHUSEPCumen
Poccuiickasa ®edepayus, Hosocubupck

AnHoranmsi. JlaHHas cCTaThs TIOCBAIICHA TMPOOJIEME OXHOBPEMEHHOH OIICHKH
(UHAHCOBOH W HKOHOMHUYECKOH 3((HEKTHUBHOCTH MPOEKTOB HCCIENOBATEIBCKOM
HHOPPACTPYKTYPHl H 0OOCHOBAHHIO HEOOXOIUMOCTH TOCYJAPCTBEHHOTO YUACTHS IUIS
YCHEUTHON peaTn3annuy TaKuX IPoeKToB. [IpenaraemMpie METOIBI B MOJEITH OCHOBAHEI
Ha Tepexone OT (PMHAHCOBHIX K DKOHOMHYECKUM ITOKA3aTeNlsIM IpPOEKTa Ha OCHOBE
KOPPEKTUPOBKH ITOTOKOB JCHEKHBIX CPEICTB C BEHINEICHUEM 3HAUYUMBIX JJIS TaKUX
MPOEKTOB 0OIIECTBEHHBIX 3()(PEeKTOB (KOCBEHHBIX, HAJIOTOBBIX, 3((EKTOB MepesnBa
3HaHUH, CONMAIbHBIX, IKOIOTHIECKHX, IEHOBHIX), & TAKXKE BBICICHHUSI B UX COCTaBE
cuHeprudeckux 3¢ ¢pekroB. [IpemioxkeHHbIC METOABI M MOJEITH OBUIH alpoOHPOBaHBI
IUIS MHHOBALIMOHHOTO TMpoekTa LleHTpa KOJIEKTUBHOTO NOJIB30BaHUS «OIBITHOE
MPOU3BOJCTBO KaTaM3aTOPOB», KOTOPHIH OBLI MpemiokeH MHCTHUTYTOM KaTann3a B
2018 romy B pamMkax pernoHaJbHON mporpammbl «HoBocuOMpCkHii AkaneMropomok
2.0». IlomydeHHBIE pe3yNbTaThl MOKA3BIBAIOT, YTO CTHUMYJIHUPOBAHHE HHBECTHUIUH B
HCCIICOBATEIbCKYI0 HHPPACTPYKTYPY OOOCHOBAHO 3HAYUTEIHHBIM IPEBBIMICHHEM
HSKOHOMHYECKOW dI((PEKTUBHOCTH TPOCKTa IO CpaBHEHHIO ¢ (UHAHCOBOU
3(pPEKTUBHOCTBIO U CYIIECTBEHHO 3aBHCHT OT BEIOOpa aJEeKBaTHOTO MEXaHH3Ma
TOCYIapCTBEHHOTO YYacTHUs B IPOCKTE.

KaroueBble caoBa: QuHaHCOBas W SKOHOMHYECKas 3(PPEKTHBHOCTH, OOMKETHAS
3G PEKTUBHOCTh, CHHEPTHYECKUE DPQPEKThl, HWHHOBAIIMOHHBIA TMPOEKT, HaydHO-
HCCIIeIOBaTeNbCKast HHPPACTPYKTYpa.

Cratbs BBINOJIHEHA B paMkax IIporpaMmsel GyHIaMEHTAIBHBIX HAYyYHBIX UCCIICTOBAaHUN
CO PAH, ITpoexr XI.170-2 «PopMupoBaHue 0CHOB TEOPHH HHHOBAIHOHHOM SKOHOMUKH:
OIlepallMOHAJIbHBIE OIPENENICHUsl, M3MEPEHUSA, MOAEIM, Hay4YHO-TEXHOJIOIMYECKUE
MIPOTHO3EI U porpaMMel», Ne AAAA-A17-117022250128-5.

Hayunas cnenmansaocts: 08.00.00 — skoHOMUYECKHE HAyKH.



