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Abstract. This study examines the relationship between digital technology and trade
performance with a focus on export trade in sub-Saharan African countries. The main
objectives are to examine the impact digital technology measured by ICT goods import,
internet use and mobile telephone subscriptions have on export trade in Sub-Saharan
Africa (SSA), to evaluate the link between the degree of the region's development and
export trade and the form of digital technology most suitable in facilitating trade in the
region. The study hypotheses are that: (1) ICT goods import, internet use and mobile
telephone subscriptions do not influence significantly export trade in SSA; (2) the region's
development does not link appreciably to export trade in SSA; (3) no form of digital
technology can facilitate trade in the region. The panel regression estimation technique
is adopted considering the panel least squares, fixed effect and random effect estimation
techniques. Results show that information and communication technology imports
exert greater positive and significant impact on export trade flows compared to internet
usage demonstrating theoretical and practical relevance of technology in trade flows.
The degree of development is low and does not show an appreciable impact on trade
flows in the region indicating that trade integration can thrive better in a well-structured
economy. Redundant fixed effect test confirms that the panel least squares estimation
is better compared to the fixed effect estimation. Hausman test demonstrates that
random effect estimation is also better than fixed effect estimation. In attaining the
reality of the contribution of digitalization process in SSA, policy makers need to pursue
major goals that would address problems hampering its success.

Key words: digital technology; trade; panel least squares; fixed effect; random effect.

JEL F10, N7, O3, O31, 032, 033

1. Introduction

Digital technology plays a major role in
global trade and investment and is expected
to continue to shape the trade relations
within the Sub-Saharan Africa (SSA) and
beyond. The patterns of trade in goods that
can be digitized have been transformed
following advancement in internet and
computer technologies [1]. Goods in these
categories include software and media
products such as films and various forms
of recorded information on carrier media
among others [2].

In 2014, cross border merchandised
trade in products experiencing digitization

reached about 0.3% of the world-
merchandised trade with printed books
meant for exports and accounting for
almost half of this. Exports by Asia-Pacific
economies have accounted for almost 30%
of the world exports of digitalized products
ESCAP calculation'.

China takes the lead in the region’s ex-
ports of games and printed books; Singapore
dominates the region’s exports of software
and sound media. While Korea is next,

"ESCAP. Escap population data sheet 2016.
Social Development Division. 2016. https://hdl.
handle.net/20.500.12870/898

© Saka Jimoh Olakunle, 2023
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Japan remains the major Asia-Pacific ex-
porter of film. The e-commerce, which re-
flects the online purchase and sales of goods
and service, is a good reference point [3].

Sub-Saharan Africa (SSA) is skewing
towards digitization with potential for more
innovations as far as it addresses short
falls in physical and human capital, digital
governance and regional trade agreements
and the importance of this was recognized
by the international organizations in
late 1990s. Improvement in transport
and information and communication
technologies (ICTs) [4] through reduction
in transportation and communication costs
has consequently increases trade relations
between countries [5].

Digital technologies through concrete
innovation can considerably boost exports
trade in developing nations [6]. Empirical
evidence has shown the gains in trade both
at the global and developing countries
scenarios through new digital technologies
such as the adoption of robots, more reliance
on artificial intelligence and big datasets
and trade costs reduction.

Accordingly, digital technologies are
expected to have a significant impact on
trade making global trade grow by 2%
points per annum higher compared to the
previous level between now and 2030 and
that trade growth for developing countries
becomes 2.5% points higher than what it
would have been in the previous period [7].

International Monetary Fund observes
that internet penetration in SSA has moved
up to tenfold since 2000s, contrary to
threefold increase for rest of the world.
Between 2014 and 2019, the percentage of
mobile internet penetration almost doubled
in Kenya with mobile phone subscriptions
surpassing the population by 12% in 2019.

In Nigeria, ICT sector contributes about
14% to the GDP with investment in high-
speed internet thereby lowering bandwidth
prices and increasing network capacity [8].
Nigeria is home to cryptocurrency trade
and generated over $400 million worth of
cryptocurrency trade in 2020 placing it third

place after the US. South Africa accounts
for 49% of the region’s cellular internet of
things (IoT) connections and has launched
commercial 5G services.

The subcontinent recent advancement
in global internet enhanced by the devel-
opment of high-capacity telecommunica-
tions SMCs together with inadequacy of
wire line terrestrial infrastructure turned
the mobile phones main channel for mo-
bile communications.

Despite these contributions on
transformation, there seems to be less focus
on digital trade in the region. Given the
connections between global digitalization
and trade, the poor national digital strategies
and inadequate digital provisions in trade
relations serve as potential threats and slow
down SSA’s digital transformation. The
region is beset with low property protection
(IP), data protection and cyber security
which mitigate competitiveness, security,
and trade development. Poor attention on
digital technology impact on trade in SSA
despite its potential to change the phase of
trade relation; has paved way for this study.

The objectives of the study are to exam-
ine the impact of ICT goods import, inter-
net use and mobile telephone subscriptions,
which are measures of digital technology
on export trade in SSA, to evaluate the link
between degree of the region’s development
and export trade and to determine the form
of digital technology most suitable in facil-
itating trade in the region.

The hypotheses that are to be tested
are that:

HI. ICT goods import, internet use
and mobile telephone subscriptions do not
impact significantly on export trade in SSA;

H?2. The region’s development does not
link appreciably to export trade in SSA;

H3. No form of digital technology can
facilitate trade in the region.

Following the introductory section are
sections 2 and 3 comprising the relevant
literature and methodology and data
respectively. Section 4 is estimation while
section 5 concludes.
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Figure 1. Schema on components of digital trade adopted from [5]

2. Literature Review

The revolution put in place by the
development of data analytics and machine
learning in the monetization of data
digital services is reflected in commerce
through personalization of services, which
subsequently increases the efficiency of
transactions and consumer welfare further
leading to expansion in commerce.

Based on a survey, Deloitte! observes
that over 50% of consumers have shown
willingness to pay higher for a personal-
ized product or service while just 22% of
consumers feel happy to share some data
to gain access to a more personalized prod-
uct or service. Benefits from trade can be
more enhanced by the free flow of data in
as much as the online ecosystem is reliable
wherein online consumers are free from any
risks of using their data different from their
missions, as this is fundamental in promot-
ing online trade.

Parker et al. [9] showed that digital
technologies have created platform eco-
system through which services are traded.
Platforms are considered as having lower
costs compared to previous market forms
to create scale that can be of relevant val-
ue for an attraction between their markets.

"' The Deloitte Consumer Review: Made to
Order: The Rise of Mass Personalisation. London:
Deloitte. 2015. https:/www2.deloitte.com/content/
dam/Deloitte/ch/Documents/consumer-business/ch-
en-consumer-business-made-to-order-consumer-
review.pdf

Moreover, platforms are new methodolo-
gies of addressing the fundamental prob-
lem encountered in economic organization
such as coordinating supply and demand
without complete information.

As explained by Baldwin [10] and
Lopez-Gonzalez & Jouanjean [11], digital
trade considered not new is taking new
form and has continuously adding new
dimension to globalization process. A broad
consensus has been reached that digital
trade entails digitally enabled international
transactions in goods and services which
can be delivered either physically or
digitally. Figure 1 demonstrates the well-
accepted components of digital trade.

The physically delivered goods and
services across borders do not differ based
on the transactions that describe whether
the trade is digital or not. Digitalization is
seen to have increased the physical delivery
of final and as well as intermediate goods
and services but not that it has changed the
nature of trade relation.

While it is difficult to estimate
the importance of digital trade from
international institutions including the
Organization for Economic Cooperation and
Development (OECD)? or the World Trade
Organization (WTO)® which have some

20OECD (2019). Trade in the Digital Era,
OECD, Paris

3WTO (2018). World Trade Report 2018: The
future of world trade: How digital technologies are
transforming global commerce, WTO, Geneva

@ Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 480-496
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reports on digital trade, notwithstanding,
digital transformation has created a
noticeable impact on physically delivered
trade. It should be noted that it is easier
to physically deliver goods than services;
therefore, digital transformation is more
impactful on manufactured goods than on
trade in services.

In the manufacturing sector, it is
expected that digital transformation will
reduce employment compared to what has
already been done in the past.

Baldwin & Forslid [12] just as
some others are of the prediction that
manufacturing may become jobless and thus
having significant socio-economic effect
implications but would be derived through
changes in the process of production rather
than through changes in trade. The way new
technology impact on trade performance
between advanced and developing
economies characterized by different
labour costs is dependent importantly on
the how the new technology is able to
reduce transportation and other costs of
transactions and hence encouraging firms to
source products considering minimal labour
costs and as well as the labour intensity
of the production process. In services,
the major impact expected of the digital
transformation which is already in force
is the drastic reduction in transportation
and other transactions costs which is
further accelerated by the emergence of the
COVID-19 pandemic, and this essentially
renders many services tradable compared
to their initial non-tradable status.

Zhao et al. [13] showed that on a
theoretical level and considering the impacts
on economic activities at the micro-level,
the economic value of technology can be
seen in increased efficiency, product quality
and product variety.

Kan et al. [14] showed that Increased
efficiency relates to reduced production
and transaction costs wherein firms
deliver same product to consumers with
lower cost via improved productivity or
declining transaction cost. Product quality

entails making products better to meet
functionality, ergonomics, and durability
conditions. For product variety, new
products and services can be introduced
to expand the choices available to the
consumers.

Literature in economics identifies three
important effects driving firm incentives
for innovation. These are (1) Schumpeterian
effect, (2) Escape-competition effect, and
(3) Preferences effect.

“Schumpeterian” effect hinges on
import competition and innovation. Import
competition results in a negative impact on
firm’s innovation. Accordingly, a declining
market share of the firm implies lower
profits to be extracted from innovating.

Dasgupta & Stiglitz [15] reaffirmed
the Schumpeterian effect and further
showed that rising competition affects profit
margins and end up in less investment in
R&D and hence less innovation.

The Escape-competition effect on
the other hand emphasizes that import
competition would have a positive effect
on firm technological innovation and by
innovating a firm could benefit from the
profits of its competitors.

The model introduced by Aghion et
al. [16] suggests that firms having similar
technological capacity seem to benefit from
increasing returns to innovation based on
competition as it can put a firm ahead of
its competitors.

The Preference effect, which is another
mechanism, was introduced by Hart in 1983.
The idea that firms are profit maximizing
and thus import competition would have a
direct relationship with firm innovation was
challenged. On assumption, firm managers
tend to have private benefits to reap in
addition to the firm’s financial profits,
which subsequently affect decisions for
innovation.

According to Chen & Steinwender [17],
private benefits may be extracted only in
the case where firms are in existence and
thus triggers innovation efforts due to rising
competitive pressure.
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Brezis et al. [18] showed that in the
context of SSA, expansion of digital
technologies such as mobile money is often
referred to as “leapfrogging technologies”.
This theory has pointed to the role
technological revolutions play in fostering
reversal of fortunes among nations across
the globe. Within the context of a major
technological change, dependence of an
advanced country on old technology makes
a new technology becomes unattractive in
the short run as it is seen less profitable.

Further theoretical demonstration of
the link between digital economy and trade
can be observed through direct and indirect
effects. Considering the direct effect, digital
technology can lower the cost incurred in
export trade.

Fuyjita et al. [19] find that New
Economic Geography (NEG) emphasizes
that trade cost is key when it comes to trade
location selection, spatial agglomeration,
and diffusion of economic activities and
thus reduction in this cross-border trade
cost triggers export growth.

Felbermayr et al. [20] showed that
trade costs, which include transaction
costs, search costs, communication costs
and transportation costs, are reduced
through the digital technology. The
“disintermediation” effect saves series of
costs generated through varying processes
of intermediary transactions for example
between the manufacturers and consumers.
Digitization process enhances the search for
business information through the web and
thus, reducing search costs. Communication
costs are equally reduced through real-time
communication via the internet compared
to huge costs incurred in mail or telegrams
delivery. According to Newbold [21], this
essentially reduces costs associated with
logistics.

Leviakangas [22] showed that
expansion of trade market is realized
through digital economy. This development
has reduced the initial geographical
restrictions via the scope of export trade
market.

Hoffman & Novak [23] find that has
been a unification of the real economy
and fictitious economy and the emergence
of virtual trade and have broken through
the geographical restrictions towards
improving the efficiency of trade. Advances
in the scope of business and information
technology have improved financial and
educational products thereby reducing
restrictions encountered on trade in services
in various locations.

Advancement in digital technologies
worldwide has paved way for numerous
empirical facts relating to the subject matter.
At the national, industry and enterprise
levels, most analyses have concluded that
digital technologies reduce costs incurred
in trade and get rid of limitation attributed
to transaction time and trading venues to
facilitate exports.

Visser [24] find that digital technology
plays a prominent role in the promotion of
export in developing economies compared
to developed economies in Asia. In the
same vein, some studies have found
indirect relationship between trade and
innovation outcomes and using patents
and R&D expenditure as direct measures
of innovation.

Autor et al. [25] document a negative
impact of rising import competition from
China on firm and technology class levels
for the period 1975-2007. Results show that
about 40% drag in patenting is attributed to
fast moving import competition.

Xu & Gong [26] using a data base of
US manufacturing industries for 1995-
2009, find that firms with more import
competition from China experience a fall
in R&D and thus calling for a reallocation
of R&D. While some results are mixed,
some empirical studies have found positive
impact of import competition on innovation.

Bloom et al. [27] engage in a study of
12 European countries for 1996-2007 and
find a positive effect of China’s import
competition on innovation using firm level
data. Majority of studies for developing
countries use total factor productivity as
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a measure of innovation. While the digital
technological impacts on export have been
supported empirically across different
dimensions, it is not without heterogeneity
effects. The spread of technological ideas
including improved seeds, solar cook stoves,
and agricultural techniques, mobile phone
adoption came into existence. Empirical
economic studies on mobile phone adoption
are still scanty due to inadequate data on
individual adoption, difficulty in assessing
relevant benefits against costs incurred
among others.

Olken [28] and Jensen & Oster [29] find
that new technologies-radio and television-
impact positively and negatively on social
relationships and individuals’ behaviour in
developing countries.

Aker et al. [30] note that introduction
of mobile phones lowers the intensity of a
border effect across different ethnic group
in Niger.

3. Methodology and Data

The theoretical framework this study
adopts is rooted from the theoretical
assertion of NEG, which lays emphasis
on the direct effect of digital economy on
trade. The major tenet here is that digital
technology reduces all forms of trade costs
including transaction costs, search costs,
communication costs through efficient ICT
quality imports, internet systems, among
others, which subsequently improve export
trade flows, increase domestic productivity
and foreign exchange earnings.

Based on the theoretical idea, the
econometric model specification linking
digital technology to trade is demonstrated
as follows:

Exp' = fiDig"“", X, ). Q)]
Therefore,
Exp=B,+BDig«" + B2 X+ 1. (2)
i=1

Where Exp represents export trade,
which in this case is, merchandise exports

and they show value of goods provided to
the rest of the world. Exports are considered
in this study as a measure of trade because
exports positively revive domestic economic
activity and thus result in more production,
employment, and revenue generation.
Essentially, they serve as an injection to
the domestic economy.

Dig'" represents the digital technology
variable which in the context of SSA and as
employed in this study includes Information
and telecommunication technology (ICT)
goods imported (/CTGIM) to enhance
production process and minimize
production costs, internet usage (/INTNET)
which essentially reduces search and
communication costs, and mobile cellular
telephone subscriptions (MOBCES) that
enhance cellular technology.

X, include control variables
incorporated to reduce omitted variable
bias and these are access to electricity
infrastructure (ACELEC), exchange
rate (EXCR), a measure of the region’s
competitiveness, foreign direct investment
(FDI) which takes into account the degree
of trade openness of the region, human
capital development (HCD) measured by
government expenditure on education as
a proportion of the gross domestic product
(GDP), which describes the quality of
human capital development and industrial
value added (/INDVAD) capturing the
region’s industrial structure. Other control
variables are Natural resources (NATRES),
per capita income (PCIG) and capture the
level of region’s development as usual and
savings (SAV) as a proportion of the GDP.

The model for this study defined
explicitly takes the form:

EXP,= B, + BICTGIM, + B,INTNET, +
+ B,MOBCES, + B,ICELES, + B.EXCR  +
+ B,FDI + B.HS, + BJINDVAD, +
+ B,NATRES, + B, ,PCIG,+ B, SAV + .. (3)

Where the variables are as defined above.
By B> --.» B,, are parameters taken as
elasticities expect the constant intercept.
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All the variables are in logarithmic trans-
formation to essentially reduce the prob-
lem of heteroscedasticity resulting from
large variance.

u is the error term, which is identically
and normally distributed.

The study employs a panel data regres-
sion approach on the basis that it ensures the
control for independencies of unobserved
independent variables on a dependent var-
iable and this if not controlled may essen-
tially lead to biased estimators in the fa-
miliar traditional linear regression models.

In the present study, three variants are
employed. These are the panel least square
method, the fixed effect, and the random
effect methods. The fixed effect model
differs clearly from the common effect
even though it still employs the ordinary
least square principle and is noticed to be
consistent and controls for any individual-
specific attributes that do not vary across
time. However, it has been noted that the

Table 1. Descriptive statistics

random effect is more efficient because it is
estimated using the generalized least square
and thus, has smaller variance.

Data on the variables was collected
from the World Development Indicator
for the period spanning 1995-2020; the
period believed to have been identified
with relative improvement in technological
progress within some few countries in SSA.

Based on data issue and advancement
in technology compared to other countries,
nine countries in SSA were selected. Even at
that missing data as a major problem of data
gathering process appears inevitable. The
countries selected are Angola, Botswana,
Ghana, Kenya, Nigeria, Rwanda, South
Africa, Uganda, and Zimbabwe.

4. Results

Descriptive statistics of the variables
employed- access to electricity, exchange
rate, foreign direct investment, ICT goods
imported, mobile cellular subscription,

EXCR ICTGDIM EXP MOBCES ACELEC

Mean 3.89 1.59 22.36 2.74 347
Median 4.32 1.60 22.25 342 3.66
Std. dev 2.71 0.47 1.84 1.82 0.81
Skewness 1.51 -0.28 -0.30 —0.36 —1.28
Kurtosis 11.55 2.45 276 1.53 4.62
J-B Prob. 0.00 0.13 0.14 0.00 0.00
Table 1. Descriptive statistics (the end)

FDI HC INDVAD NATRES PCIG
Mean 0.63 1.49 3.27 2.05 —0.07
Median 0.71 1.62 3.23 2.07 0.73
Std. dev 1.22 0.42 0.39 0.86 2.83
Skewness —2.74 —0.59 0.61 0.06 -3.20
Kurt 1.56 2.66 2.75 2.55 17.16
J-B Prob. 0.05 0.03 0.00 0.38 0.00

Source: Author’s computation using E-views
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industrial value added, internet usage, per
capita income growth and savings is shown
on Table 1.

The panel unit root test results are
shown on Table 2. The test methods
involved the Levin, Lin & Chut, lin, Pesaran
and Shin W-stat, ADF-Fisher Chi-Square,
and the PP-Fisher Chi Square. In order to
accommodate all these, the tests are carried
out under “Summary”.

The test equation was based on
individual effects (constant intercepts). The
maximum number of cross sections is nine
but where there were missing values, which
were inevitable, number of cross sections
fell below (Table 3).

S. Discussion

The descriptive statistics computed as
shown on table 1 shows that Merchandised
exports, which describe the values of goods
exported, demonstrated the highest mean
and median values in the series during the

Table 2. Panel Unit Root Test Results

study period. This is reflecting the large
volume of goods exported for the countries
selected.

However, per capita income means,
and median growth values appeared lowest
during the period showing the apparent
low level of development in SSA. The per
capita income growth even though was
lowest in mean and median values came
with the highest spread as demonstrated
by the standard deviation.

This again is a pointer to the unstable
yardsticks in measuring the region’s
growth and development. The lowest
fluctuation in the series was demonstrated
by the industry value added. While all the
variables appeared with positive kurtosis
coefficients, only agricultural machinery,
exchange rate, industrial value added, and
natural resource rent have been identified
with positive skewness during the period.

The J-B probability shows that only the
ICT goods imported, merchandised export

Variable Test Eqn. Test Md sS(r::)if)Sn Prob. | OI Decision Specific Md
ACELEC | Ind. Effect | Summary 9 0.01 | I(0) | Stationary L,L Ch*
EXCR Ind. Effect | Summary 9 0.00 | I(1) | Stationary |Lm, P,Shin, ADF,

PP
FDI Ind. Effect | Summary 9 0.00 | I(0) | Stationary |Lm, P,Shin, ADF,
PP
HC Ind. Effect | Summary 4 0.00 | I(0) | Stationary All
ICTGDIM | Ind. Effect | Summary 4 0.0 |I(0) | Stationary All
INDVAD | Ind.Effect | Summary 9 0.00 | I(0) | Stationary L,L,Ch* PP
NATRES | Ind. Effect | Summary 9 0.00 | I(0) | Stationary All
EXP Ind. Effect | Summary 9 0.03 | I(0) | Stationary L,L, Ch*
MOBSEC | Ind. Effect | Summary 9 0.00 | I(0) | Stationary |L,L Ch* ADF, PP
PCIG Ind. Effect | Summary 9 0.00 | I(0) | Stationary |Lm, P,Shin, ADF,
PP
SAV Ind. Effect | Summary 9 0.00 | I(1) | Stationary

Source: Author’s computation using E-views. Test Md=Test Method, OI= Order of Integration, Specific

Md=Specific Method
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Table 3. Panel Least Square, Fixed Effect and Random Effect Estimations

Var. Coeff. | Std. err | Prob. Coeff. | Std. err | Prob. | Coeff. | Std. err | Prob.
C 718 | 2.62 | 0.01 7.20 338 | 0.04 | 718 | 2.85 | 0.01
ACELEC 1.87 | 042 | 0.00 2.21 415 | 0.00 | 1.87 | 046 | 0.00
EXCR 0.07 | 013 | 0.62 0.22 020 | 0.26 | 0.07 | 0.14 | 0.64
FDI —-0.20 | 0.08 | 0.01 -0.24 0.09 | 0.01 | -0.20 | 0.08 | 0.02
HC 0.67 | 054 | 0.22 0.70 063 | 027 | 0.67 | 0.59 | 0.26
ICTGIM 1.1I9 | 0.24 | 0.00 0.89 032 | 0.01 1.19 | 0.26 | 0.00
INDVAD 2.05 | 0.60 | 0.00 0.56 097 | 0.57 | 2.05 | 0.65 | 0.00
INTNET 036 | 0.19 | 0.06 0.88 038 | 0.02 | 036 | 0.20 | 0.08
MOBCES -0.38 | 0.16 | 0.02 -0.17 039 | 0.67 | -0.38 | 0.18 | 0.03
PCIG —-0.08 | 0.05 | 0.08 —-0.05 0.06 | 047 | -0.08 | 0.05 | 0.11
SAV -046 | 0.29 | 0.12 —-0.04 038 | 092 | -046 | 032 | 0.15
R? 0.82 0.86 0.82
R? Adj. 0.79 0.75 0.79
Prob. F-stat. 0.00 0.00 0.00
F.E Test 0.94/0.67
Hausman Test 0.60

Source: Author’s computation using E-views

and natural resource rent are normally
distributed in the series considering the
5% level of significance.

In the panel unit root test statistics
provided on table 2, each of the variables
employed access to electricity, exchange
rate, foreign direct investment, ICT goods
imported, mobile cellular subscription,
industrial value added, internet use, per
capita income growth and savings appears
stationary in at least one of the test methods
which essentially ensured that the variable
in question is stationary though at varying
levels of integration.

The results are a mixture of both lev-
els and first difference-integrated variables
with only exchange rate, savings and hu-
man capital variables integrated at their first
differences. The study proposed the use of
Autoregressive Distributed Lag Models but

due to loss of information for the frequent
lags on data with already missing observa-
tions, this estimation technique was dropped.

The estimated results are shown on
table 3 for the panel least squares, fixed
effect and random effect estimation
techniques. First, starting from the measure
of digital economy having controlled for the
relevant, only the ICT technology goods
imported, and internet users positively
and significantly (though at varying levels)
impacted on export in all three variants
of estimation methods during the period
under study. This is apparently in line
with Abeliansky & Hilbert [31] who find a
positive and significant relationship between
export performance data subscription
per capita and bandwidth data speed per
subscription for 122 countries using gravity
model of estimation.
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This is also in line with the studies of
Chu & Guo [32], Xing [33] and Ozcan [34].
However, greater positive impact of ICT
goods imported on trade is shown for the
panel least square and the random effect.

Thus, in comparison between the two
technological components, the ICT goods
imported showed greater positive impact
on trade flows. By implication, ICT goods
imported, internet usage and mobile cellular
phone can foster domestic trade in terms of
quantity and quality for export promotion.

However, mobile cellular phone
subscription showed a depressing impact
on trade flows across all estimations.
This may be the results of frequent poor
network services for which essentially
delays communication. The results further
show that both technological components
are significant; however, significance of
internet usage is only shown in the fixed
effect estimation.

Thus, the hypotheses that ICT goods
import, internet usage and mobile do not
significantly impact on trade and that no
form of digital technology can foster trade
significantly are rejected.

Turning to the control variables,
access to electricity infrastructure variable
impacted positively and significantly on
export trade in all the estimations indicating
that electricity can enhance productive
capacity towards improving export trade.
Limitation here lies on the fact that many
African nations like Nigeria still experience
huge epileptic power supply amidst the
mission to facilitate trade. Exchange rate
demonstrating the degree of competitiveness
impacted positively on export trade in the
region.

Thus, appreciation of the domestic
currency is better off in promoting export
for foreign exchange. Industry value
added coefficients are positive in all the
estimations but significant for the panel least
squares and the random effect estimations.
This reflects the idea that the region’s
industrial structure may appear conducive
to export trade even though the structure

still needs further improvement particularly
in SSA.

The coefficients of human capital
variable showing government expenditure
on education in the region is positive in
each estimation but not significant. Thus,
human capital can foster labour productivity
efficiency in the industries through
provision of more qualified workforce at its
optimal level towards increasing domestic
exports. However, the poor capacity
building through low provision of funding
essentially makes the impact of human
capital less significant to trade in the region.

The per capita income coefficient
is negative in each case showing at least
5% decrease in export trade for every
1% increase in regional development and
demonstrating an apparently low level of
regional development, which in turn does
not seem to thrive trade. This is further
supported by the insignificant coefficient
of regional development indicator. Thus, the
hypothesis that regional development does
not significantly affect trade is accepted.
This is further indicated by the negative
coefficient of savings in all the estimations.
Thus, the proportion of the national income
saved appears not enough in boosting
investment for huge export trade flows
in the region. This essentially lowers the
degree of openness to trade as demonstrated
by the foreign direct investment variable
whose coefficient is negative in each
estimation. Thus, the scale effect, structural
effect, and technological effect through
which foreign direct investment influence
export trade are weak in the SSA.

This finding is contrary to that of
Macedoni [35] whose research finding
shows a positive relationship between per
capita income of the destination and export
trade with concentration on product scope
per exporter. The adjusted coefficient of
determination, which essentially considers
relevant explanatory variables, is high on
the average. It shows that the explanatory
variables explained over 75% of the
variation in the export trade in SSA during
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the period leaving out about 25% of the
variation unexplained.

The redundant fixed effect tests show
the acceptance of the hypothesis that fixed
effects are unnecessary making the panel
least square as a better choice. Furthermore,
the Hausman test indicates that random ef-
fect estimation is comparatively better than
the fixed effect. Thus, the study essentially
relies on the results of both the panel least
squares and the random effect estimations.

6. Conclusion
Advancement in digitalization has
increased the pattern of flow of trade and
trade relations of SSA “with the rest of the
world as evident from some countries in
SSA. Nigeria, Kenya and South Africa have
been better off in terms of digitalization
process in SSA with slight advancement in
the ICT sector, mobile phone subscriptions
and cellular internet of things respectively.
However, the huge success recorded in
these areas has not significantly impacted
on the region’s competitiveness and trade
performance due to low property protection,
poor data protection, and unimpressive
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LUudposbie TexHonorum n agpheKTMBHOCTb TOProBux
B cTpaHax A¢puku 1oxxHee Caxapbl

Caxa /Preumo Onaxynne (D4

Tocyoapcmeennviii ynugepcumem Jlazoca,
2. Jlacoc, Hucepus

DX javstatistics@yahoo.com

AHHOTaLMS. B cCcnenoBaHWM pacCcMaTpMBaETCS B3aMMOCBSA3b Mex 4y LMdPOoBbIMU TEX-
HOMOrMAMK 1 MOK33aTEeNSIMU TOPrOBIIM C 3KLIEHTOM Ha SKCMOPTHYIO TOPrOBII0 B CTPaHaX
Adpviku toxxHee Caxapbl. OCHOBHbIE LIeNM COCTOAT B TOM, YTOBbI M3Y4nTb BAMSHME Lnd-
POBbIX TEXHOMOMMIN, M3MEepPSeMoe MMMOPTOM TOB3POB, MCMOMb3YOLWLMX MHHOPMaLIMOH-
HO-KOMMYHWKaLMOHHbIE TEXHOMOr 1K, UCNONb30BaHNEM VIHTEpHEeTa v Y1CIoM aboHeH-
TOB MOBMNbHBIX TeNedOHHbIX CEPBUCOB, H3 SKCMOPTHYH TOPTrOB/I0 B CTPaHax ADpUKM
tokHee Caxapbl (AHOC), 8 Tak»Ke OLEeHWTb CBA3b MEXXAY UPOBHEM Pa3BUTWSA PErMOHa
M COCTOSIHWEM SKCMOPTHOM TOProBAY C Pa3BUTMEM LIMDPOBbIX TEXHOMOr M, Hanbonee
NOOXOASALLMX 419 CORENCTBIUA TOProBe B pervoHe. MnoTesbl CCNefoBaHNs 3aK/1H4a-
t0TCA B criegytolem: 1) MIMNopT TOBaPOB, MCMOb3YHLWNX MHDOPMBLMOHHO-KOMMYHUKa-
LIMOHHbIE TEXHOMOM MK, UCMOb30BaHWe VIHTepHeTa 1 NOANMCKa Ha3 MOBUbHbBIE CepBUCHI
HE OKa3bIBAIOT CYLLECTBEHHOrO B/IMSHUA Ha SKCMOPTHYO Toproeo B AHOC; 2) passu-
TUe pervoHa 3aMeTHO He CBA3AHO C 3KCMopTHOM Toproenen B AKOC; 3) HUKakue BUbl
LMPPOBbIX TEXHONOrMIA He MOryT 0bnerymTb NpoLecc TOProBav B pervoHe. B pabote
NPVYMEHSANCS METOL, OLIEHKM NaHebHOM perpeccum ¢ y4eToM MeTOA3 HaUMEHbLUMX KBa-
[OpaToB NaHenu, GMKCUPOBaHHOr0 3 deKTa M METOA0B OLIEHKM CNyYanHoro addeKTa.
PeaynbraTbl NOKa3bIBaAT, YTO MMNOPTUPYEMbIE TOBAPbI, UCNOMb3YtoLne MHHOPMaLIM-
OHHO-KOMMUHWKaLMOHHbIE TEXHOMOr MK, OKa3bIBaOT BosbLLEE NONOXKUTENBHOE M CyLLEe-
CTBEHHOE BIUSIHME Ha MOTOKM 3KCMOPTHOM TOPrOB/M MO CPABHEHWIO C MCMOIb30BaHNEM
NHTepHeTa, BeMOHCTPMPYS TEOPETUYECKYIO M MPEKTUYECKYD 3HAYMMOCTb TEXHOMOT UM
NS 0CcyLecTBneHus Toproenv. CTeneHb pasBUTUSA PErMoHa HU3Kas U He OKa3bIBaeT 3a-
METHOr0 B/IMSIHMS Ha TOProBble MOTOKM B PErVMOHE, YTO CBUAETENbCTBYET O TOM, YTO TOP-
roBas MHTErpaLmsa MOXKeT NyYlle Pa3BMBaTbCA B XOPOLIO CTPYKTYPMPOBEHHOWM 3KOHO-
MUKe. M3BbITOYHBIV TECT C BUKCMPOBaHHBIM 3MMEKTOM NOATBEPXKAZET, YTO MaHEeNbHas
OLIeHKa METOAOM HaMMEeHbLUVX KBaAPAaTOB NYYLLe N0 CPaBHEHWIO C OLLEHKOM € hUKCKU-
poBaHHbIM 3 deKToM. TecT XaycMaHa NoKasbiBaeT, YTO OLLEHKa CnyyanHoro addek-
T3 TAK>XKe NYYLle, YeM OLLeHKa PUKCUPOBaHHOro adderTa. AN OOCTUXKEHUS PeanbHO-
ro BK1aga npouecca undposnaaumm B AHOC nuLa, onpefenstoLme NoInMTUKY, BOMKHbI
npecnenoBaTb OCHOBHbIE LieNv, KOTOpPble NO3BOMAM Bbl pelumTb Npobnembl, NpensaT-
CTBYtOLLME ero ycnexy.

Kntouesbie cnosa: LdpoBbIE TEXHOMNOMMMW; TOPrOB/S; METOA HAaUMEHbLUMX KBaApaTOB;
(VKCMPOBaHHbIN 3DPEKT; CNyYarHbIn 3 eKT.
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BJTATOOAPHOCTHU

51 6narogapen World Development Indicators, odunnaibHOMY caiiTy JaHHBIX, OTKYAa ObLIH CO-
OpaHbl JaHHbBIC, HCTIOIB30BAHHBIE JIJISI TOTO UCCIICIOBAHMUSL.
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MporHo3Has oLeHKa NOTEeHLMaNbHOro PbIHKA 3aNeKTpoMobunen
n apdeKToB CHMKEHMA BbIBpOCOB NapHMKOBbIX ra3oB B Poccum

H. C. Konsan © D4, A. E. ITnecosckux © , P. B. I'opoees

Cubupckuii ghedepanvrblil yHUSepcument,
2. Kpacnospck, Poccus

O nelly. kolyan@gmail.com

AHHOTaums. B nocnegHve oecatmneTmsa 0cobbli MHTEPEC Bbl3blBAKOT BO3MOXKHOCTU [10-
HanbHOr0 Nepexona K MCNoNb30BaHWI0 TPAHCMOPTHbBIX CPEACTB Ha 3NEKTPUYECKON TAre
N COMPSXKEHHbIE C A3HHbIM NMPOLECCOM 3KO0rMyeckme apdexTbl. HecMoTpsa Ha 3Ha-
YUTENbHBIA MaCCWB HAYYHOW MTEpPaTypbl N0 TEME NEPCMEKTMUB PACMPOCTPaHEHUS
3NEeKTPOTPaHCMoPTa B Poccuu, CyLecTBYeT onpegeneHHbin AeduumT MCCnepoBaHui,
HampaBNEHHbIX Ha KONMMYECTBEHHYIO OLIEHKY MOTEeHLIMaNa AaHHOro PbiHKa. Lienbto Ha-
CTOSILLEV PaboTbl ABNSIETCS NPOrHO3UMPOBaHNE 06 bEMAE PbIHKAE 31EKTPOMOBWIEN 1 OLLEH-
Ka 9 eKTOB CHMXEHMSA BbIbBpOCOB N3pHMKOBbIX 3308 B Poccum. B nccnenoBaHum Te-
CTUPYIOTCA Crienyolme runoTessr: 1) Mogesns bacca nprMeHnMa 471s MporHO3MPOBaHNUS
PacrpoCTPaHeHNs aNeKTpoMobumel B Poccum B IONTOCPOYHOM NMepenexTuse; 2) nepe-
X0[ 4acTu HaceneHuss PM Ha aneKTpoMobuan MOXKET 0Ka3aTb CYLLECTBEHHOE BNSHUE
Ha 3KOHOMWIO BbIDPOCOB NapHMKOBbIX ra30B. MeTOA0/10rMYECKOM OCHOBOW MCCNeao-
BaHWs NOCNYKMNa Modenb bacca, KoTopas LUMPOKO NPUMEHSAETCS A1 MPOrHO3MPOBa-
HUS PACNPOCTPaHEHNS MHHOBALMIA. [oNYyYeHHbIE OLEHKM AMHAMUKKW PACMPOCTPaHEHNS
3MEeKTPOKaPOB NPefyCMaTpMBaIOT HECKOSbKO CLieHapueB. CornacHo Hanbonee peanu-
CTUYHOMY M3 H1X 0BEM CMPOCAa Ha 3NEeKTPOMOBUIN AOCTUIHET OTMETKM B 5,62 MITH e,
k 2060 r. Ha ocHOBaHWM [OArOCPOYHOro NPOrH03a 06bema NapKa 3/1EKTPOKaPOB Npo-
M3BefeHa OLEeHKa COBOKYMHOM 3KOHOMMM BbIBPOCOB MapHMKOBbIX F330B, JOCTUrae-
Mov bnaropaps nepexony noTpebutenei Ha 3NeKTPOMOBUIbHBINM TPaHCNOPT. OLEeHKa
aKonoruyeckoro addeKTa bbina NpoBedeHa C Y4eToM NpeanonaraeMoro n3MeHeHns
CTPYKTYPbI reHepaLmm anekTpoaHeprum B PM. MNpu peanvsaLumm YCKOPeHHOr o nepexo-
03 Ha HU3KOYrNepPOAHbIE UCTOYHUKM 3NEKTPO3HePrim K 2050 r. 0XKnaaeMoe CHUXEHNE
BblBPOCOB NapHMKOBbIX ra308 cocTaBmT 14,08 MiH T CO,-3KB., @ NPy COXPAHEHUM TEKY-
wewn CTpYKTYpbl — 12,86 MH T. lNonyyYeHHble NPOrHO3bl PACNPOCTPaAHEHMS TErKOBOIr0
3MEKTPOTPAHCMNOPTa B Poccum 1 Conpsi*KEHHbBIX C 3TUM NPOLLECCOM 3KOI0MMYEeCKMX ad-
eKToB POPMUPYIOT TEOPETUHECKYIO LIEHHOCTb MCCNER0BaHNS. C MPaKTUYEeCKoM ToY-
KW 3peHns, pesynbTaTbl MOFYT BbiTb MCMO/Ib30BaHbI B PpaMKax pa3paboTKu Meponpus-
TUW ONS OCTUXKEHNS Lener, 0603HaYeHHbIX B CTpaTernm coumanbHO-3KOHOMUYECKOr 0
pa3BuTMa PO C HU3KMM YpoBHEM BblIBPOCOB MNapHMKOBbIX ra3oB A0 2050 T

Knrodesble cnosa: anekTpoMobunu; anddysms MHHOBALIMI; NPOrHO3MPOB3HNE YUC-
NIEHHOCTW aBTOMaPKa; MOTEHLMANbHbBIN PbIHOK; Mogdenb bacca; HM3KoyrnepogHas
3KOHOMMKA.

1. BBepgeHue nuokcua yriepona (CO,). Dxomnoruyeckas
BOHBIHyIO 3HAYUMOCTB CErOAH ITpH- IMMOBECTKA IMPUBJICKACT BHUMAHUEC o61ue-
00peTaroT BOMPOCH! IKOJOTMYECKOTO Xa- CTBEHHOCTH, MOJUTHYECKUX JHIAEPOB
pakTepa, B 4aCTHOCTH TJ00alibHOE 1MO- U TpedyeT OMpeAeIeHHbIX Mep, KOTOPbIe
TCIIJICHUEC, KOTOPOEC BbI3BBAHO BLICOKHUM 6y}1yT HarpaBJICHBI HAa YXCCTOUCHUC 3a-
ypPOBHEM KOHIIEHTpPAIMU B aTMochepe KOHOIATEIbCTBA B chepe MPOU3BOACTBA,

© Nelly S. Kolyan, Alexander E. Plesovskikh, Roman V. Gordeev, 2023 ISSN 2712-7435


mailto:nelly.kolyan@gmail.com

. Nelly S. Kolyan, Alexander E. Plesovskikh, Roman V. Gordeev

COMPOBOXKIAFOIIETr0Cs 3HAYUTEITLHBIM YPOB-
HEM BBIOPOCOB BPEIHBIX BEIIECTB U yIIie-
kucoro rasa. [maBabiv ucrounukom CO,
SBJISIIOTCS 3JIEKTPOCTAHIINY, KOTOPEIE Te-
HEPUPYIOT SHEPTHIO 32 CUET CYKUTAHUS HC-
KOTIaeMOTO TOIUINBA (YTOJIb, Ta3).

CoriacHO OTYETY aHATUTHUYECKOTO
nenTpa upu [IpasurenscTee PO!, umen-
HO Ha YTOJBHYIO YHEPTHIO IPUXOIUTCS Ca-
MO€ BBICOKOE 3HAYEHHUE MOKA3ATEeIs 1O BBI-
opocam B CO,-9kB., 751-1095 r na 1 kBru
B cpemaHeM 3a 40 JeT )XKU3HEHHOTO ITUKIa
yronpHoi TOC. AHaIOTHYHBIN TTOKa3aTeNb
nuist Ta30BeIX TOC BappupyeTCs B Auara-
3one 403-513 v CO, na 1 kBru. B Poccun
JIOJIsI BEIOPOCOB OT 3JIEKTPOCTAHIINI CO-
CTaBJISIET OKOJIO 78 % 00IIero KoInyecTBa
BBIOPOCOB JIMOKCH/IA yTiepoaaZ.

ABTOMOOMJIBHBIH MApK CTPAHBI TAKXKE
SIBJISICTCS 3HAYMMBIM HCTOUYHUKOM BBIOPO-
COB TIAPHUKOBBIX Ia30B M UHBIX BPEIHBIX
BEIIECTB, MAaryOHO BIUSIOMIUX KaK Ha SKO-
JIOTHYECKYI0 00CTaHOBKY, TaK M Ha 3710pO-
BbE I'PAXK/IAH, YTO OCOOEHHO CHUIIBHO TIPO-
SIBJISIETCS] B KPYNHBIX ropoaax [1].

Ha ceropHsiiiauii IeHbh 3HAUUTEBHAS
4acTh HacelieHus Poccuu BiaeeT INYHbIM
TPAHCIOPTOM, U PTOT MOKA3aTelb UMEET
TEeHJEHIHIO K pocTy. Hampumep, B 2010 .
MOKa3aTellb HAINYUS COOCTBEHHOTO aB-
TOTpaHcnopTa B cpenneM no Poccuu co-
crasisia 228 aBromoouieit Ha 1000 uerr.,
a B 2020 r. moctur yxe ypoBHs 321 aB-
toMo6unp Ha 1000 wen. B Poccuiickoit
®denepanuyl Ha TPAaHCHOPTHBIN CEKTOP MPH-
xomuTest B cpeiHeM 23 %3 BBIOPOCOB 3arpsiz-
HSIOIINX BEIIECTB, B TOM YUCIIE MOHOOKCH-
na yrnepoza (CO), merana (CH,), nety4nx
opraanueckux coequuenuit (JIOC) u okcu-
1oB azoTa (NOx)“.

Tax>xe HEOOXOMMO YUHUTHIBATh, 4TO
Oospirast 9acTh aBTOMOOMIEH B Poccuu
HE COOTBETCTBYET COBPEMEHHBIM

! https://ac.gov.ru/uploads/2-Publications/en-
ergo/2022/energo_104.pdf

2 https:/rosstat.gov.ru/folder/11194

3 https://rosstat.gov.ru/storage/mediabank/oxr_
bul_2021.pdf

4 https://www.fedstat.ru/indicator/42723

KPUTEPHUSIM SKOJOTHYHOCTH BBUIY TO-
ro, 9TO aBTOMOOMJIBHBIHN mapk P® npen-
CTaBJICH B OCHOBHOM YCTapeBIITUMH MOJIe-
JSIMH, KOTOPBIE IKCILTyaTHPYIOTCS CBEPX
HOpPMAaTHBHOTO cpoka. CpeqHuil BO3pacT
JeTKOBOTO aBTOMOOUISA B PD cocraBmus-
et 13,9 ner.

Ha 1 suBaps 2021 r. Hopmam Epo-2
He COOTBETCTBOBAIO 24,1 % JIerKoBBIX Ma-
IIWH, a €CIIW paccMaTpUBaTh CTAHAAPTHI
EBpo-5 u Bhiiie, To B PO emy ynoBneTBo-
psetT nmumb 22,6 % JErKOBBIX aBTOMOOH-
neii’. CaHKIINU TaK)Ke MOTYT OKa3aTh 3Ha-
YUTCJIBHOC BIINAHNUEC HAa DKOJIOTUYHOCTH
POCCHICKOTO aBTOMOOHIIBHOTO CEKTOpa.
IIpaButenscTBo P® paccmarpuBaeT BO3-
MOXHOCTBH CMATYCHU A HCKOTOPBIX 3KOJIO-
THYECKUX TPeOOBaHUM Il aBTOMOOHIICH
JIETKOBOTO M TPY30BOro cermMeHTa. Takoe
peuenre 00yCIOBICHO OTCYTCTBUEM UHO-
CTPAaHHBIX KOMIUICKTYIOIIUX, HEOOXO -
MBIX JIJISI IPOU3BOJCTBA aBTOMOOUIICH,
OTHOCAIINUXCA K IMATOMY 3KOJIOTMYC€CKO-
My Kiaccy®.

Wndopmanus o HEraTHBHOM BO3/CH-
CTBUHU HA 3KOJIOTHIO aBTOMOOHJIEH C JIBU-
ratejssMd BHYTPEHHETO CTrOPaHHSs, BbI-
NSNS IONUX TapHUKOBBIC Ta3bl U WHBIC
3arpsI3HSIONIME BEIIECTBA, CTala CTPEMHU-
TENBHO PaCIPOCTPAHATHCS, IPUBIICKAst BHU-
MaHUe TpaxaaH 1 9KoaKTUBUCTOB. Celiuac
Ha0IIoMaeTCs PocT 00IIelH OCBEIOMIICH-
HOCTH 00 aJIbTepHATHBHBIX, O0JIee IKOJIO0-
TUYHBIX BUJIaX TPAHCIIOPTA U MTOBHIIIICHHE
WHTEpeca K BHEJPEHUIO 1 UCTIONH30BAHIIO
AIIEKTPUYECKUX U THOPHUIHBIX aBTOMOOU-
neit. B 2021 r. 6pu1a mpuasTa CTparerus
COIMANIBHO-3KOHOMHUYECKOTO Pa3BUTHU S
Poccuiickoit @enepaninu ¢ HU3KUM YPOBHEM
BBIOPOCOB MAPHUKOBBIX T'a30B 110 2050 roxa,
B KOTOPOM TIPOM3BOICTBO IEKTPOMOOHIICH
(manee — DA) ompenenseTcs Kak MPUOPH-
TeTHOe HanpasieHue. OQHON U3 IeNeit Hu3-
KOYTJICPOHOTO Pa3BUTHS OB OOBSABIICH
MOCTENEHHBIN NEPEXO] K TPAHCIOPTHBIM
Cp€acTBaM Ha aJIbTECPHATHUBHOM TOIIJIMBE

S https:/www.autostat.ru/press-releases/47703/
¢ https://www.kommersant.ru/doc/5260552
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(AaKKyMYIISITOpHBIE aBTOMOOWIIH U THOPH-
Ibl) kK 2050 1. !

Ha maHHbBIli MOMEHT HAaOMOOaeTCsa
HEJIOCTAaTOK MCCIeOBAHUM, BKIOYAI0-
X KOTWYECTBEHHYIO OIIEHKY TOTEHIIH-
aJa pelHKa 3neKkTpomoduieit B PD. Takoit
Ne(UIHT CBA3aH ¢ OTHOCUTEIEHO HEOOIb-
UM 00bEMOM HMEIOIIECHCS CTATUCTUKHU
Y CTPEMUTENBHBIM N3MEHEHHEM KOHBIOH-
KTYPHI PBIHKA: YXYAIIEHNE TeOTOIUTHYIE-
CKOHl 00CTaHOBKH, HOBas roCyJapCTBEH-
Hasl MOJIMTHKA OTHOCHUTENIHHO BEIOPOCOB
MapHUKOBBIX T'a30B, a TAK)KE COI[UATBHBIC
a¢dexTr. B manHOM cTaThe mpeanpuHs-
Ta TOMBITKA BOCIIOTHUTH CYIIECTBYOIUE
mpo6ensl B 00J1aCTH UCCIETOBAaHUS POC-
CUHCKOTO pBhIHKA DA.

Lenv uccneoosanus 3aKI04aeTCS B MO-
CTPOEHHH JOJITOCPOYHOTO IPOTHO3a BENH-
YUHBI [IapKa 3JIEKTPOKapoB B Poccuiickoit
®denepalluu U OLUEHKE UX BO3JIEHCTBUA
Ha OKPY’KaloIlyIo Cpeny.

Tunomesa 1. Mopenbs nuddys3un bacca
NpUMEHHMA JJIs1 IPOTHO3MPOBAHUSI pac-
pocTpaHeHus dNeKTpoModuiel B Poccun
B JIOJICOCPOYHOM NEPCHIEKTHBE.

Tunomesa 2. llepexop yactu Hacele-
HUs1 PO Ha 371eKTpoMOOMIM MOKET OKa3aTh
CYLIECTBEHHOE BIMSHUE Ha SKOHOMHIO BBI-
OpOCOB MapHUKOBBIX Ta30B.

Cmpykmypa cmamwu. Bo BTOpoM pas-
JieJie aHaJTM3UPYIOTCS OTEUECTBEHHBIE U 3a-
pyOeXHBIE UCCIeTOBaHUS, OTIUCHIBAIO-
I1e TeHIEHIIUN PhIHKA dIIEKTPOMOOHIIEH
B MUPOBOM W PETHOHAIHHOM KOHTEKCTE.
Tpetwnii pa3mern MOCBAIIEH OMUCAHUIO HC-
MOJTE3YEMBIX METOJIOB U TAHHBIX, PACCMO-
TPEHBI OTPAaHUYCHUS U TIPEUMYIIEeCTBa
Mojenu bacca. UeTBepThlil pa3aen pac-
KpPBIBA€T OCHOBHBIE PE3YJIBTATHI UCCIIEA0-
BaHUs1. OOCYy’KIEHNE UTOT'OB paOOTHI TIPE/I-
CTaBJICHO B TISTOM pasJiele.

' Crparerusi coluanbHO-3KOHOMUYECKO-
ro pa3Butus Poccuiickoit denepanuu ¢ HU3KUM
YPOBHEM BEIOPOCOB MAapHUKOBHIX Ta3oB 10 2050 ro-
na (yrBepkaeHa Pacmopsikenuem [IpaButenscTa
Poccutickoit @enepannu ot 29 oxtsdps 2021 1.
Ne 3052-p). URL: http:/government.ru/docs/43708/

2. 0630p nuTepaTypbl

2.1. Ilepcnexkmuegwl

PbIHKA asmomoouneil

Ha anlbmMepHAmMUBHBIX 8UOAX

monnuea

C pocToM MONyIIpPHOCTH dJIEKTpHUe-
CKUX ¥ THOPUIHBIX aBTOMOOMJICH B TeUe-
HHE TIOCTIETHETO AECATHIICTHS TIOSIBUIIOCH
0O0JIBIIIOE KOTMYIECTBO JINTEPATYPBI, TTOCBS-
IIEHHONH KOHOMHYECKOMY M 3KOJOTHde-
CKOMY aHaJIN3y aJIbTepHATUBHBIX TPAHC-
MIOPTHBIX CPEJICTB.

Grushevenko et al. [2] memienHOe pas-
BUTHE POCCHICKOTO JIEKTPOMOOHIIBHOTO
pBIHKA OOBSCHSIOT TAKUMHU CIEPKUBAIO-
mUMH GakTopaMu, Kak BEICOKast CTOMMOCTb
3EKTPOMOOHMIIBHOTO TPAHCIIOPTA 0 CPaB-
HEHUIO C TPaJUIHOHHBIMU aBTOMOOHIIS-
MU, HU3KHI yPOBEHb Pa3BUTUS CEPBUCHOU
Y 3aIIPaBOYHON HH(PACTPYKTYPBIL, a TAKKE
CKYAHBIA aCCOPTUMEHT POCCUNCKOTO PHIH-
ka DA. COBOKYITHOCTh 3THX (DAKTOPOB I0-
3BOJISIET CHENATh BEIBOJ 00 OrpaHUYEHHBIX
BO3MOKHOCTSIX Pa3BUTHUS PhIHKA JIEKTPO-
Mobuiieit B Poccuu B oTiMuune oT anpTep-
HATHUB, UCIIOJIB3YIOUINX B KAUeCTBE TOILIIH-
Ba MPUPOIHBII ras.

Porfiryev [3] yka3siBaer, 4uTo Men-
JIEHHBIH Mepexo] Ha 3JIEeKTPOMOOUIb-
HBII TpaHcopT B Poccuu cBsI3aH ¢ psaoM
HeOMaronpusITHBIX YCIOBUH: KIMMATH-
YeCKHe 0COOEHHOCTH, HEPA3BUTOCTh WH-
CTUTYIIMOHAIHPHOW M TEXHOJIOTUUECKOH
HHPPACTPYKTYPHI, & TAaK)KE MacCOBOTO
MPOU3BOACTBA KIIFOUEBBIX KOMIIIEKTYIO-
HIMX 3JIEKTPOTPAHCIIOPTA — AKKYMYJIISATOP-
HbIX OaTapeit. [lo MHeHUIO aBTOpA, Ooee
peasuCcTUYHOE A1 POCCUMCKON AeCTBU-
TETHHOCTH HAIPaBIIeHHUE PAa3BUTHS TPAHC-
TTOPTHOTO CEKTOpa BKITIOYACT B ce0s1 KOMOH-
HAITIIO MeD TI0 MIEPEeX0Ay Ha Ta30MOTOPHOE
TOTLIMBO M Pa3BUTHE AIEKTPOMOOHUIIEHOTO
CEKTOpa, IKCILTyaTaIus KOTOporo odecrre-
guBajachk OBl 00JIee «IUCTOW» DHEPruci,
renepupyemoit Ha ['DC, ADC u ra3oBbIX
TOC.

Karanesckuii u ['apeeB [4] BeImens-
0T clieayomnue (pakTopsl, MOTOKUTETHHO
BIHSIONINE HA CKOPOCTH PACIPOCTPaHEHH S
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3NIEKTPOTPAHCIIOPTA: TEMIIBI Pa3BUTHS 3a-
psiaHON MHQPACTPYKTYPbI JOJKHBI Ome-
pekaTh TEMIIBl PAaCIIMPEHUsS apKa dIIeK-
TpoMoOuJieil; co3nanue yCIOBUH A
BO3MOXXHOCTH Pa3MEIICHUS JIUYHBIX 3a-
PSLOHBIX CTAaHIMM B MapKOBOYHBIX 30HAX
XKHUIBIX PallOHOB; rOCYIapCTBEHHOE CTH-
MYJIMPOBaHHUE MIPHOOPETEHUS HKOJIOT U~
Horo TpaHciopTa. [lo MHEHHIO aBTOPOB,
rocyJapCcTBeHHas MOJHUTHKA B BOIPOCE
Pa3BUTHUS HOBBIX TEXHOJOTUH UTPAET KITIO-
YEBYIO POJIb, I09TOMY OIIUCAHHBIE HHCTPY-
MEHTBI JOJDKHBI aKTUBHO BHEIPSITHCS TO-
CYyIapCTBOM JJIsI JOCTHKCHUS IEIEBBIX
noKaszaTeliei pa3BUTHS allbTEPHATUBHOI'O
TpaHcnoprta B PO.

Shafiei et al. [5] Takxe oTmMeuarT
3HAYUMOCTh I'OCYJJAPCTBEHHOT'0 CTHMY-
nupoBanus. B pabote paccmarpuBaeTcs
BIIMSIHHE Pa3JIMYHbBIX HAJOTOBBIX M HEHA-
JIOTOBBIX MHCTPYMEHTOB Ha pacrpocTpa-
HEHHE AIIEKTPOMOOUIIEH B CpeTHECPOTHOM
(o 2030 r.) ¥ AONATOCPOUHOM MEPCIIEKTHBE
(mo 2050 r.) Ha mpumepe Ucnannuu. B uc-
CJICIOBAaHUH TIPEACTABIICHBI TP IPOTHO3-
HBIX ClieHapus: 0a30BbIH, KOTOPBIA OCHO-
BaH Ha MPEIJIOKEHHON MPaBUTEIbCTBOM
pedhopMe HAJIOTOBOM CUCTEMBI; a TAKXKE JBa
MPOU3BOIHBIX OT 0A30BOT0 — C YUETOM JI0-
TIOJTHUTEJIEHBIX HAJIOTOBBIX JIBIOT U C y4e-
TOM 3ampeTa Ha aBTOMOOWIIN, HCTIONb3YI0-
1K€ B KAYECTBE TOMJIMBA HEPTEIPOAYKTEL
HawnGonee 3 pexkTHBHBIM B KpaTKOCpOU-
HOU M B JOITOCPOYHON NMEPCIEKTUBE 5IB-
JSETCS CLEHApHUH ¢ JOMOIHUTEIbHBIMU
HAJIOTOBBIMU JIBIOTaMU. MeHbIIYIO 3¢)-
(eKTUBHOCTH B KPaTKOCPOYHOM HEPHO-
Jie IPOIEMOHCTPUPOBAJ CIIEHapHil 3ampe-
Ta TPAaJULUOHHBIX aBTOMOOHIIEH, OTHAKO
B JUIMTEJIBHOM NEPCIEKTUBE 3KOJIOrHie-
ckue 3P eKTH MPON3BOIHBIX CIICHAPHECB
conoctaBuMbl. Haumensue nokasarenu
COKpAILIEHHsI BHIOPOCOB ITAPHUKOBBIX ra30B
3a(pUKCHPOBAHBI 110 PE3yIbTaTaM OLEHKH
6a3oBoro creHapus. ClegyeT Takxe OT-
METHUTH, 9YTO TOT BAPHAHT SIBJISCTCS HAU-
0oJiee IKOHOMHYHBIM JUJISI TOCYIapCTBa
C TOYKH 3pEHUS MOTEPh HAJIOTOBBIX BbI-
MJ1aT ¥ CTOUMOCTH peain3allni.

dacxueB B pabotax [6, 7] uccienyet
NEPCIEKTHUBEI Pa3BUTHA phIHKA DA M aBTO-
MOOHIIel ¢ Ta300aJIJIOHHBIM 000pYI0BaHHU-
€M, MIO3BOJISIIOIIMM HCIIONIB30BaTh B Kade-
CTBE TOIIJIMBA METaH WM MpOonaH-OyTaH.
B oTanume oT Apyrux uccienopaTeneit
aBTOp CUMTAET HELEIecOO0pa3HbIM IIe-
pexox Ha aBTOMOOMJIM Ha Ta30MOTOPHOM
TOIUTMBE, TaK KaK dKOJIOTHICCKUH 2 HeKT
OT TaKOI'0O IepPexo/ia HE3HAUUTEIIEH B OJI-
TOCPOYHOM NEPCHEKTUBE U HE PEIIACT IJ10-
OanpHBIC TPpoOIeMBl. [loMrMO 3TOTO, IKC-
MIyaTamusi TaKuX aBTOMoOOMIel Gosee
OITacHa M COMpsKeHa C HE0OXOIUMOCTHIO
nepeobopynoanust A3C, uTto motpedyet
3HAYUTENBHBIX TOCYIaPCTBEHHBIX U 4aCT-
HBIX WHBECTUIHH. DIEKTPOMOOUIBHBIN
CEKTOD sIBJIsETCS Oojee MepCHeKTUBHBIM,
pa3BUTHE TEXHOJIOTUH TPOM3BOCTBA AKKY-
MYJISATOPHBIX OaTapeil B OyqyIeM 3HaYH-
TEJBHO yJIEIIEBUT CTOMMOCTD 3JIEKTPOKa-
POB, a BBICOKasi CTOMMOCTh aBTOMOOHIIEH
Ha JIEKTPUYECKON TATe celuac sBIsieTcs
OCHOBHBIM (JaKTOPOM, 3aMEAJISIOIIUM Pa3-
BUTHE TaHHOTO PBIHKA.

CuHuLbIH [8] aHanU3UpyeT MepCrek-
THUBBI PbIHKA aBTOMOOMIIEH Ha 3IEKTPH-
YeCKOH TsT€ U CLEHapUU pa3BUTHUS JJICK-
tpoTpancnopra B Kurae, CIIIA, EBpone,
Wnauun, mupe B nenom. CoracHo Hanbomnee
ONTHUMHUCTUYHOMY CIIEHApHIO, AOJIS JJIEK-
TpoTpancnoprta k 2040 r. nocturuer 36 %
MHUPOBOr'0 aBTOMAapKa, aHAJOTHYHBIH MO-
Kaszareib 11t 6a30BOro CIEHApHs COCTAB-
nset 25 %, a Ans cueHapus 3aMellJICHHO-
'O IPOIBMKEHUSI dIIeKTpoModuneit — 14 %.
B abcomorHoM Beipaxkerwn k 2040 r. mpu
0a30BOM CLICHAPUU Pa3BUTHSI PIHKA JJICK-
TpoMoOuJIelt MUPOBOH TTapK DA COCTaBUT
386 MmuH en.

Dhakal & Min [9] mporHO3upyOT
r100aBPHBIA CIIPOC HA IIEKTPOMOOHITH
10 2030 1. ¥ OLIEHUBAIOT BIUSHUE KOJIU-
YecTBa NOTEHLIMAIBHBIX I10JIb30BaTEIEH
DA Ha pa3BuTHE 3apsAHON HHPpPACTPYK-
Typbl. MeTomonornyueckas OCHOBa paboTHI
MpPENCTaBIIeHA PAa3IMYHBIMA HHCTPYMEH-
TaM¥ 3KOHOMETPHUUYECKOT'0 MOJIEINPOBa-
HUS, OTMCHIBAIOIIMMH PAacIpoOCTpaHEHUE
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nHHOBanui. COrflacHO TONYYEHHBIM pe-
3yInpTaTaM, MUPOBOW 00BeM cmpoca
Ha sneKkTpokapsl B 2030 r. cocTaBUT MO-
psiaka 40 MITH €]1., 2 9UCII0 HEOOXOAMMBIX
3JeKTpo3apsaHbIX cTanuui k 2030 r. —
He MeHee 10 miaH en. CpaBHUBAS JIOTH-
CTUYECKYIO MOZENb U MOJENb AU PYy3uu
Bbacca, aBTOpBEI OTMEUAIOT, UTO pe3yibTa-
THI, IOJTYYEHHBIE C TIOMOIIIBI0 BTOPOTO MH-
CTpyMeHTa, 00Jiee KOPPEKTHBI.

3aMeTHM, YTO OOJIbIIAs YacTh HCCIIe-
JIOBaHMI, pacCMaTPHUBAIOIINX aKKyMYJIs-
TOpPHBIE aBTOMOOMIIN KaK aOCOIIOTHYIO
9KOJIOTUYHYIO aJIbTEPHATUBY TPaIUIIH-
OHHBIM, HE YYUTHIBAET PsiJl 0COOCHHOCTEH
MPOU3BOACTBA U IKCILTyaTalllH JIEKTPO-
MOOMJIS,, KOTOPBIE MOTYT OKa3bIBaTh HETa-
THBHOE BIIMSHNE HAa OKPY KAIOIIYIO CPENY.

Holland et al. B paborax [10, 11] mpo-
BEJIM KOJUYECTBEHHOE CpPaBHEHHE KO-
JIOTUYECKOTO BIUSHHS JJIEKTPOMOOUIIEH
Y TPAJUIIMOHHOTO TPaHCIOpTa Ha TOPOJI-
CKY10 cpeny. ABTOpsl 000CHOBaJH, 4YTO
npu npeodiiaJaHuM UCKOMAeMbIX UCTOY-
HUKOB SHEPTUHU B CTPYKTYpE dJIEKTpOre-
Hepaluuy nepexo] Ha 3JeKTPOMOOHITH MPH-
BEAET K HE3HAYMTEILHOMY COKPAIIEHUIO
BBIOPOCOB BPEHBIX BEIIECTB B aTMOChepy
10 CpaBHEHHIO ¢ aBTomMoouisimu Ha JIBC.

Costa et al. [12] ormedaer, 4TO 3Ha-
YUTENbHAS A0JISI BEIOPOCOB MAPHUKOBBIX
ra3oB MPOUCXOAUT HE B MPOLECCE DKC-
TLUTyaTaluy 3JIeKTPOMOOHIIS, a Ha dTa-
e TPOU3BOJICTBA JINTUH-UOHHBIX aKKY-
MYJISITOPOB, IpH 3ToM nopsanka 40—60 %
BBIOPOCOB Ha 3TaIlle MPOU3BOJICTBA CBSI-
3aHBI ¢ TOTpeOIeHNEM PIEKTPUUIECTBA.
DKOJOrMYECKHU ClIe] Ha 3Tale SKCIITyaTa-
MW TaK)Ke 3aBUCUT OT 00HEMOB M HCTOU-
HUKOB 3JIEKTPOIHEPTUH, HEOOXOAMMOMN ISt
o3PS KA aBTOMOOMIIeH. Takum oOpazom
CTETIeHb YKOJIOTMYHOCTH AIIEKTPOTPAHCIIOP-
Ta B OOJIBIIIEH CTENEHN 3aBUCHT OT CTPYK-
TYpPBI SHEPrOreHEepaIii B PETHOHE MTPOU3-
BOJICTBA ¥ 3KCIUTyaTalMH JINTHH-HOHHBIX
KOMILIEKTYOIUX. PactipocTpanenue siek-
TPOTPAHCIIOPTA M IPYTUX TEXHOJIOTUI TIpH-
BOJIUT K MOBBIIICHUIO CIIPOCA Ha JIMTHI-
WOHHBIC aKKYMYJISTOPBI, a TPOU3BOJICTBO

TaKNX aKKyMYJISTOPOB, KaK yke ObLIO OT-
MEYEHO, SBJISIETCS HEAOKOJIOTUIHBIM U CO-
MIPOBOXKIAETCS 3HAUUTEIBHBIM yIIepOomM
OKpYy’Karolleil cpene, B YaCTHOCTH U3-3a
WCTIONTb30BaHUS B TIPON3BOICTBEHHBIX ITPO-
[eCcax COJISTHOW KUCIOTHI .

Secinaro et al. [13] mpoBemn oOmHp-
HOEe OMOIMOMETpHUUYECKOe UCCIIEIOBaHUE,
KOTOpO€ JaeT MpeCTaBIeHIe O MOTHBaX
repexoza moTpeduTeneit Ha K TPOMOOH-
TU. ABTOPBI YTBEPXKIAIOT, YTO Hanboee
CKJIOHHBI K TIOKyTIKe DA JIIO/IH, YyBCTBU-
TEJIbHBIE K BOIPOCaM YCTOWUYHBOIO pa3BU-
THS U 3aMHTEPECOBAHHBIC B COBEPIIIEHCTBO-
BaHWM COBPEMEHHBIX TEXHOJIOTUMU. TaKkxke
OBLJIO OTMEYECHO 3HAYHTENHHOE BIUSHHE TO-
CYJapCTBEHHOTO0 CTUMYJIMPOBAHMS HA 10~
TEHIINATLHBIX IOTPEOUTEICH.

Dezhina & Radnabazarova [14] nmpose-
JI¥ OIPOC JUIst onpesieNieHnst SPPEKTUBHBIX
Mep, CTUMYJIHPYIOLINX MOTPEOUTENbCKUN
CIIPOC Ha POCCUICKOM pbIHKE DA. ABTOpPBI
OTMEUAIOT, YTO Han0oJIee OTKPHITHI K UH-
HOBAIMSM MOJIOIEXKB B Bo3pacTe 10 35 et
U JTFOJIM C OTHOCHUTEIILHO BRICOKMMHU JIOXO/Ia-
MU. YCTaHOBJICHO, YTO OJTHUM U3 TJIaBHBIX
(hakTOPOB IPUHSTHSI PEUICHUS O TIPUOOpe-
TEHUU AJIEKTPOMOOMIIS SIBIISIETCS TOCy1ap-
CTBEHHAs MOAACPKKA, a IKOJIOTHYECKas
MOBECTKA JJISI POCCUICKOTO MOTPEeOUTENS
UTPAET BTOPOCTEIIEHHYIO POJIb.

2.2. Mooenw bacca

KaK uHCmpyMeHm aHalu3a

pacnpocmpanenus UHHOBAUUIL

B 1969 r. Bass [15] pazpaboTan Mozenb
JUJ1S1 IPOTHO3WPOBAHUS PaCIIPOCTPAHEHUS
WHHOBAI[MOHHOTO MPOAYKTa Ha PBIHKE.
OnucanHas baccom nuHaMuka pacrnpo-
CTpaHEeHHS WHHOBAIIUN MO0 MOJIETN BIIO-
CJIEACTBUY MOJATBEPANIIACH PeaTbHBIMHU
PBIHOYHBIMU JTaHHBIMH.

Dodds [16] uccrenyet mpuMeHUMOCTD
moxenu bacca ny1s mporHo3npoBaHus pac-
NPOCTPaHEHHs] MHHOBAIUOHHBIX IPOITYKTOB

Uhttps:/www.bloomberg.com/news/artic-
les/2014—03—14/teslas-in-california-help-bring-dir-
ty-rain-to-china
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. Nelly S. Kolyan, Alexander E. Plesovskikh, Roman V. Gordeev

B JIONITOCPOYHOM MIEPCHEKTUBE Ha IPUMEpPE
Ka0eJIbHOTO TEeJICBUCHNUS. ABTOP CPaBHU-
BaeT (PaKTUYECKHE U MPOTHO3HBIC JaAHHbIE
Ha BCEX JTanax BHEIAPEHHMS, Pe3yJIbTaThl
UCCIIENOBAHUS IEMOHCTPHUPYIOT BBICOKYIO
CTENEHb COOTBETCTBUS IIPOTHO30B MOCIIC-
OYIOIIEMY PaclpOCTPaHEHHIO IPOAYKTA.
Hecmotps Ha 3T0, aBTOp OTMEUYaeT HEO0O-
XOIMMOCTh KPUTHUECKH OTHOCUTHCS K pe-
3yJbpTaTaM MOZEJIMPOBAHUS, IIOCKOIBKY
TAKOM MOJIXOJ HE YUUTHIBAET MHOXKECTBA
(haKkTOpOB, KOTOPHIE MOTJIH OBI CyIIIECTBCH-
HO MOBJIMSTH HA MTPOTHO3HI.

Massiani & Gohs B pabotax [17, 18]
HCCIEAYIOT pa3inYHbIe HHCTPYMEHTHI
ISl IPOTHO3HPOBAHHUSI PBIHKA aBTOMOOU-
JIel Ha aNbTePHATHBHBIX BHJIAX TOIJIMBA.
B nepBoit pabote paccMaTpuBalOTCs TaKKe
MOAXOBI, KAK CPAaBHUTEIBHBINA aHAU3 CO-
BOKYITHOM CTOMMOCTH BJIaA€HUSI KOHKYPH-
PYIOLIMMY TEXHOJIOTUAMHE, T PY3HOHHBIE
MOJIENH, B YaCTHOCTH Mozienb bacca, a Tak-
K€ OTPOCHI MOTPEOUTENBCKUX MHEHHI Me-
TOJOM 3asIBJICHHBIX ITPEANIOUTEHNH. Bropas
paboTa [18] MOIHOCTHIO MOCBSIIIEHA MOJIC-
nu bacca kak HHCTPYMEHTY KOJTMYECTBEH-
HOW OLIEHKH M MPOTHO3UPOBAHUS PHIHKA
albTEPHATUBHOTO TPAaHCIOPTa. ABTOPHI
BBIIETAIOT HECKOJIBKO MMPEUMYIIIECTB AaH-
HOT'0 MHCTPYMEHTA: MOJEIb YXKE YUUThI-
BaeT UMEIOIYIOCS HH(POPMALIUIO O PBIHKE
Y KOPPEKTHO BOCITPOM3BOAMT JaHHBIC IPH
MOCTPOEHUH ITPOTHO30B, a TaKKe obecre-
yuBaeT IaBHyI0 nuddysuro 6e3 paspsi-
BOB. OCHOBHBIMH OI'paHUYEHUSIMHU MOJIEIH,
110 MHEHHIO aBTOPOB, SIBIISIOTCS CIIOKHOCTD
000CHOBAaHHOTO OIpPEAEICHUS PHIHOYHO-
ro MOTeHLKAJa A KOHKPETHOTO TOBapa
1 HEBO3MOXKHOCTH BKJIIOUEHHS B MOJEIb
JOTOJTHUTENBHBIX (PaKTOPOB, 110 3TOH IIPHU-
YUHE JOCTATOYHO TSDKEJIO OLICHUTH BIIUS-
HHE KOHKYPHPYIOIINX TEXHOJIOTUH Ha pac-
IPOCTPAHEHNE HHHOBALIUH.

Bass et al. [19] yka3pIBaroT Ha TO, 4TO
Mozenp bacca moaxonuT A onucaHUs
mporecca pacpoCTpaHEeHHUs] HHHOBAIM I
MIOYTH TaK ke XOPOILIO, KaK H ropaszio Oonee
CJIOKHBIE MOZIeNTH. B cOOTBETCTBHY € 3TUMHU
pe3ynbTatamMu MoJiesh bacca mo-npexxHemy

JTOMHUHUPYET HaJ APYTUMH IMOJXO0IaMHU
BO MHOTHUX 00JaCTsIX, B TOM YHUCIE TPU
OTNMCAaHWH MPOIIECCa PACIIPOCTPAHEHUS
THOPUIHBIX U AJIEKTPUUYECKUX aBTOMOOH-
JIeH, 9TO COTJIACYeTCs C UCCIEOBAHMSIMU
B Pa3MUYHBIX CTPaHAX.

HccnenoBanusa pacmpocTpaHeHUS
3JIEKTPOKApOB ¢ MOMOIIBI0 Audy3noH-
HOW Mojenu bacca ObLITH MTPOBEACHBI IS
aBTOMOOMIIBHBIX PhIHKOB KuTas (Zhu & Du
[20]), l'epmanuu (Massiani & Gohs [18]),
CIIA (Carlucci et al. [21]), Kopen (Park et
al. [22]) u Hanun (Jensen et al. [23]).

PaccmoTpeHHBIE HicCTIeTOBAHUS TAIOT
HEKOTOPOE MPEACTaBICHUE O BOSMOXKHBIX
TEXHOJIOTHYCCKUX, SIKOHOMUUECKHUX IIPO-
0JieMax W MEPCICKTHBAX Pa3BUTHUS JaH-
HOTO pbIHKA. B HacTosmiei pabore ObLTH
MPEANPUHSATHI MOMBITKU TOCTPOUTH MPO-
THO3 PacHpOCTPAHEHHU JIETKOBBIX AJIEKTPO-
MOOUJICH HA OCHOBE MMEIONITUXCS JTAHHBIX
3a mocnenHue 7 netT. CTaTUCTHYECKUe AaH-
HBIE M0 IEPBUYHOMY U BTOPHYHOMY PBIHKY
JIETKOBBIX 3JIEKTpoMOOuMIiIel OblIn codpa-
HbI HA CaliTe aHAJUTUYCCKOT'O areHTCTBA
«ABTOCTAT». 17151 OLIeHKW BEpXHEro I0-
TEHI[MAJIa PhIHKA HCIIOIH30BAINUCH PE3YJIb-
tarbl oripoca BIIUOM or 16 wosiOps 2021 .
Ilo utoram omnpoca 50 % aBTOMOOMITUCTOB
B P® roToBbl nepececTs Ha 3IEKTPOMO-
OmIIb, eciii OBl MM MIPEIOCTaBUIIACH TaKas
BO3MOXHOCTB .

3. MeToppbl

MeTomoiorus ucClIeOBaHUS BKITIO-
YaeT TPU MOCJIENOBATEIbHBIX dTarma.
Ha mepBom aTare ObLT MpoW3BEeH aHATTN3
CYIIECTBYIOMIEH THHAMHKH ITPOJIAXK IJIEK-
TpoMoOuel B Poccutickoit denepannm,
Ha BTOPOM — C TIOMOII[HIO JIOTUCTUYECKOMH
MOJIENTH OBIITN OIlEHEHBI TapaMeTpPhI pac-
MpeieIeHnsI, KOTOPOMY TIOAYHHSETCS JTU-
HaMHKa POCCUHCKOTO PBIHKA JIEKTPOKAPOB.
Ha ocHOBaHWHM MONyYEeHHBIX pe3yibTa-
TOB Ha TPEThEM dTare Oblja Mpou3Bee-
Ha OIleHKa dKoJiorTm4decKux 3¢ dekTos,

"'https://wciom.ru/analytical-reviews/ana-
liticheskii-obzor/ehlektromobili-za-i-protiv
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3aKJIIOYAIOIIMXCS B paciyeTe OTHOCUTENb-
HOI 3KOHOMHH BHIOPOCOB MAPHUKOBBIX
ra3oB, KOTOpasi MOXXET OBITh JOCTUTHY-
Ta MPHU OCYILIECTBIECHUU TOTO UIIM HUHOTO
CLICHApHsl Pa3BUTUS POCCHIMCKOTO PhIHKA
3JIEKTPOKAPOB.

3.1. Ananus ounamuku npooasc

1eKmpomooduneii

B nemsix nomydenus 060CHOBaHHOTO
MIPEJICTABIEHUS O TIOJOKEHUH POCCUICKO-
TO PBIHKA AIIEKTPOMOOHIIEH 1 TIEPCIEKTUB
€ro pa3BUTH OBLI MPOBECH aHAIN3 THHA-
MHKH TTPOAaXK JIEKTPOKAPOB KakK Ha Tep-
BUYHOM, TaK U Ha BTOPUIHOM pPBIHKE. J{J1s
MMOCTPOCHUSI TUHAMUYECKUX PSIOB ObLTa
MCIOJIb30BaHa MH(GOPMAIIHs, OMyOIHUKO-
BaHHAs B pa3HbIC TICPUOMBI HA CaliTe aHa-
mutudeckoro arentcTBa K ABTOCTAT» .

[anee npoBeneHa cucteMaTu3amus
Y SMIIIPUYECKasl OICHKA JaHHBIX, BU3ya-
JU3aUs U UHTEPIIPETaIus MOTyUYeHHBIX
PE3yNBTATOB, & TAKXKE OCYIIECTBIICHA IO/~
TOTOBKA K UCTIOJIb30BaHUIO JJAHHBIX JIJIS CO-
CTaBJICHUS MPOTHO3HBIX CIICHAPUEB Pa3BU-
THS UCCIIETYEMOT0 PhIHKA.

3.2. Ilpozno3uposanue 06vemos

PulHKa

Jlst MOCTUKEHHS TOCTaBICHHBIX I1E-
JIe# ObLIa MOCTPOEHA JOTUCTHYECKAs MO-
nenb bacca. K rmaBHBIM penMyiiecTBaM
WCIIONb3yEeMOTO B UCCIICIOBAHUH METOJA
MOYKHO OTHECTH HHU3KHE TpeOOBaHUS K JIaH-
HbIM. Jl1s1 mocTpoenus monenu bacca no-
CTaTOYHO TPEX BPEMEHHBIX NEPUOAOB [24]
B IPOTHBOTIOJIOKHOCTH IKOHOMETPHUYECKAM
mopensim (ARIMA u np.), Te nis momy-
YeHUS JOCTOBEPHBIX IMPOTHO30B HEOOXO-
JIMMO TIpUMEHeHue Oollee IITMHHBIX Bpe-
MEHHBIX PSJIOB.

Monens bacca MoHO 3anucars cie-
nyromuM oopazom [15]:

_ ~(p+q)'
N@O=m T
11 P gtrd
q

! AHATUTHYECKOE areHTCTBO «ABTOCTAT».
URL: https:/www.autostat.ru/

rne N — COBOKYITHOE KOIIMYECTBO TOJIh30Ba-
TeJel THHOBAIMU B MOMEHT BPEMEHHU £; p —
KO3(h(UIMEHT MHHOBALTUH; ¢ — KOd(hHITIeHT
UMHTALINK; 711 — TIOTEHIHA PhIHKA, KOTOPBIT
3a7aeTcs IS OTpaHIMYEHHS MaKCHMAITEHOTO
3HaYEHHsI BO3MOXHBIX MOTpeOUTEINeH; riepe-
MEHHAs { OIIPEe/IeNIIET BPEMEHHOH TIEPHO]T.

KoadurneHTs *MUTAIINN W WHHO-
BaIli¥ YYHUTHIBAIOT OCHOBHBIEC (DaKTOPHI,
BIIMSIIONINE HA pacpoCTpaHEHHE HOBO-
ro MPOAYyKTa Ha PBIHKE. Tak, Ha MEPBBIX
[TOJIb30BATENIEH, HJIM «HOBAaTOPOBY, BIUA-
HHE OKa3bIBaloT pekiama u CMU (Buem-
Hee BIUSHUE), a TPyTIIa MOocea0BaTeNeH,
UJTH «MMUTATOPOBY, IPUHUMAET PEIICHIEC
0 MIPUOOPETEHUH TOBapa 10 IMPUHITUITY Ca-
padannoro paauo [24].

[TapameTpsI p ¥ g OLIEHEHBI C UCTIONb-
3oBaHMeM HenmHeitHoro MHK, mis moctpo-
SHUS MOJCIIH MPUMEHSITUCH ONOITHOTEKH
pPETPECCHOHHOTO aHaJN3a U MAITUHHOTO
o0yuenus scikit-learn 1.1.1 ais si3p1Ka po-
rpammupoBanus Python?.

B pamkax ucciuenoBaHus IOCTPO-
€HO HECKOJBbKO MPOTHO30B C pa3nu-
HBIM MapaMeTpoOM MOTEHIIHaJIa PhIHKA.
MaxkcumanbHbIi noTeHIuan peraka (50 %
OT YKCJIa aBTOMOOMIIMCTOB Ha HACTOSIITU I
MOMEHT) OIIPE/ICTICH B COOTBETCTBHH C pe-
3yJbTaTaMHU paHee OMUCAHHOrO OIpoca
BIOWOM. [ToMuMo0 3TOr0, HOCTPOEHBI IIPO-
THO3BI JIJIs MEHEe ONTUMHUCTUYHBIX CIIe-
HapHeB Pa3BUTHUS PBIHKA aKKyMYJISTOP-
HBIX aBTOMOOUIICH, IJle MaKCUMalIbHOE
KOJIMYECTBO MOTSHIINAIBHBIX TOTPEOUTE-
neit paBHo 25, 12,5 u 2,5 % oT o0mero ko-
JUYECTBA JIETKOBBIX aBTOTPAHCIOPTHBIX
cpencts B Poccuu. OTU noTeHMAbl PhIH-
Ka OIpeJieIeHbl Ha OCHOBAaHWHW aHAJIOT M-
HOT'O UCCJIEIOBAaHHUS BEIUYMHBI Tapka DA
B ['epmanmu [17]. Bepxusis rpannma pprHod-
HOTO TIOTEHITHAJIa OMIPEIeNIIeTCs KaK oo1ee
KoJIm4ecTBO aBToMoOmieit B PO no cocTo-
suuio Ha 2021 r. 1 coctaBmset 45 MitH®.

2 bubauorexka Python nns Data Science
u Machine Learning. Sikit-learn 1.2.0 documenta-
tion. URL: https://scikit-learn.org/stable/index.html
3 https://www.autostat.ru/press-releases/47703/
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Tabnuua 1. Pe3ynbTaTbl OLLEHKN NapaMeTpoB MOAENU
Table 1. Results of model parameter estimation

IloTennuan JloBepuTenbHbIN JloBeputenbHbll | F-cTatuc- | p-3Hade-
pBIHKA M, % p HMHTEPBAJ 1 HUHTEpBAa THKa Hue (F)

50 0,0000083* |  [0,0000059; |0,4713138* | [0,4196788; | 737,859 | 1,64xe
0,0000107] 0,5229489]

25 0,0000165* |  [0,0000118; |0,4715403*| [0,4199278; | 739,001 | 1,62xe3
0,0000213] 0,5231528]

12,5 0,0000330* | [0,0000235; |0,4719945* | [0,4204271; 741,295 | 1,58 x¢ 13
0,0000426] 0,5235619]

2,5 0,0001633* [0,0001164; |0,4756549* | [0,4244520; 760,102 | 1,34 xe "
0,0002102] 0,5268579]

Ipumeuanue: * — 3HAYUMOCTH Ha ypoBHE 1 %.

Hcmounuk: cocTaBIICHO aBTOpaMHu.

Ha nonroToBuTeIbHOM 3Tare UCCeo-
BaHUs MTPOBEICHA OIICHKA HEM3BECTHBIX I1a-
PaMETPOB p U ¢ TSI BCEX YEThIPEX CIICHAPU-
eB. Pe3ynbrars! olieHKH ITpUBECHBI B TA0. 1.

PaccuntanHbie KO3(GPUIHEHTH p U ¢
SIBISIOTCS 3HAYUMBIMU Ha ypoBHE 1 %.
F-crarucTuka u ee p-3HauCHUE TAK)KE CBU-
JICTEILCTBYIOT O COBOKYITHOM 3HAYUMOCTH
napamMeTpoB Mojelei, KO3QPUIUSHT ar-
MPOKCUMAIIMH, KOTOPBIN ONPE/eNIsIeT CTe-
MEHb COOTBETCTBUS TPEHOBON MOJICITU
WCXOJHBIM JIaHHBIM, JUTS KX 0N MOIeTH
cocrapui 0,99.

Taxum oOpa3om, Monenb o0nanaeT
BBICOKOW OOBSICHSIOIIEH CIIOCOOHOCTBIO.
JlaHHBIE TapaMeTPHI TO3BOISIOT BRISIBUTH
MOJIOXKEHUE JIOTUCTHIECKON KPUBOM OT-
HOCHUTEIIFHO OCH a0CIIHCC U TEMITBI POCTa
TMOJTH30BAaTEINEH, IIEPEHIBITUX HHHOBAIIHIO.
Ha ocHOBaHWH OIIEHEHHBIX IMapaMeTPOB
OBLIIO CITPOTHO3MPOBAHO OXHUJAEMOE CO-
BOKYITHOE YHCJIO aKKYMYJISITOPHBIX JJIEK-
TpoaBToMobOmtelt B P® 1o 2060 T.

Sultan et al. [25] mpuBogsAT cpeguue
3HaYeHUs Kod(hPHumueHToB BHEIHETO (p)
u BHyTpeHHero Bausaus (g) — 0,03 u 0,38,
KOTOpPBIC MOJIYYCHBI B PE3yJbTaTe MPO-
BEJCHHOI0 MeTa-aHaju3a Ha OCHOBa-
HUHU 16 paboT, BKIIIOYAIOIINX TTPUMEHE-
Hue nupy3noHHON MoOJean U pacuera
COOTBETCTBYIOMHUX KOIDPUITUSHTOB A1t

Pa3IMYHBIX TOBAPHBIX TPy (IPOIYKTHI
MUTaHUS, TOBAPHI JIJTUTENBHOTO T0JIb30Ba-
HU, TEXHOJIOTMUECKHEe MHHOBAINH U JIp.).
Talukdar et al. [26] npuBoasT pacue-
THI KO3((PULIUEHTOB MHHOBALIMY U UMHU-
Tauu 1o 31 cTpaHe I CIeAyIOUUX TO-
BapoB: BugeomarauTodonsl, CD-mieepsr,
MHKPOBOJTHOBBIE TI€UH, BUCOKaMepbl, (pak-
CBbl, COTOBBIE Tene(oHbl. COrnacHo pe3yib-
TaTraM UCCJIEJJOBaHUs, CpeIHEE 3HAUCHHE
k03 (PUIIMEHTa MTHHOBAITMH TSI PA3BUTHIX
ctpas coctaBuio 0,0010, a nns pa3BuBaio-
muxcs — 0,00027; koaddunmenta umuTa-
uuu — 0,509 u 0,556 nist pa3BUTHIX U pas-
BUBAIOIIUXCS CTPAaH COOTBETCTBEHHO.
Taxum 0O6pa3oM, B KAaTeropuu JOCTYTI-
HBEIX TOBapoB KOA(pPHUIIMEHT WHHOBAIIHU
OKa3bIBaeT OOJbIIee BIMSHUE Ha Pacipo-
CTpaHEeHHE HOBOTO MPOAYKTa (10 CpaBHe-
HUIO C IOPOTOCTOSIINMHE TOBapaMu), TO €CTh
pexnama 1 CMU MoryT nipuBieds Oombiiiee
KOJIMYECTBO «HOBATOPOBY, ITPH STOM JJISI
Pa3BUTHIX CTPaH ATOT MOKA3aTENb BHIIIIE.
Koaddumuent ¢ umeet oOpatHyro 3a-
BICHMOCTB: YeM BBIIIIe CTOMMOCTH OJ1ar, TeM
BEpOATHEE, UTO PaCIIPOCTPaHEHHE TOBapa
B O0JbIIIEH cTeneHn 00ycIoBiIeHO dhdhek-
TOM UMUTAIIHH.
Haubonee koppekTHBIMU OyIyT CpaB-
HEHHS BHYTPH OTHOW KaTETOpHUHU TOBAPOB.
B Tabn. 2 nmpuBeAeHBI MapaMeTphl p U ¢,

M Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 497-521

ISSN 2712-7435



Predictive Assessment of the Potential Electric Vehicle Market and the Effects of Reducing Greenhouse Gas Emissions in Russia .

MOJIyYEHHBIE B paMKaXx HCCIIEI0BaHUI pac-
MPOCTPAaHEHUS! THOPUIHBIX U 3JICKTpUYC-
CKUX aBTOMOOMJIEH B pa3IMYHBIX CTPaHaX,

TaKe Obllla COCTaBJIeHa JHarpaMmma pac-
cesiHUS KOO (PUITHEHTOB BHEITHETO U BHY-
TpeHHero BiusHuA (puc. 1)

Tabnuua 2. KoacdpuumeHTbl BHYTPEHHEr 0 U BHELLIHEr O BAUSIHUS B Pa3HbIX
uccnepoBaTenbCcKux pabortax

Table 2. Available literature estimates for coefficients of innovation

and imitation

Crpana HcTtounuk D q
Kwuraii (DA) Zhu & Du [20] 0,001045 0,38637
Tepmanns (DA) Massiani & Gohs [17] 0,0000926 0,048
CILIA (rubpumsr) Lamberson [21] 0,000618 0,8736
Kopes (DA) Park et al. [22] 0,0037 0,3454
Hanus (DA) Jensen et al. [23] 0,002 0,23
Poccus (DA, m = 2,5%) PaccunTano aBTopamu 0,00016333 0,4756549
Poccus (DA, m = 12,5%) Paccuurano aBTopamu 0,00003303 0,4719945
Poccust (DA, m =25 %) Paccunurano aBropamu 0,00001654 0,4715403
Poccust (3A, m = 50%) Paccuurano aBropamu 0,00000828 0,4713138
Hcmounux: cocTaBICHO aBTOpaMU Ha ocHOBaHHH Massiani & Gohs [17].

= 1
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£ 08
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£ 0.3
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é €| Tepmammn
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KosdhuImeHT BHEMHETO BIHAHAA ()

Puc. 1. Qnarpamma paccesHna KoaPULMEHTOB BHYTPEHHENO U BHELIHEr0 BAMSHWA B Pa3HbIX
MccnefoBaTenbCKMX paboTax no cTpaHaMm

Fig. 1. The scatter plot of the available literature estimates for coefficients

of innovation and imitation

VIcmoyHUK: COCTaBNEHO aBTOPaMM Ha OCHOBaHWK Massiani & Gohs [18].
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Ha ocHOBaHMM NMpUBEAECHHBIX BBIIIE
JaHHBIX MOXHO CZENATh Psizl BRIBOAOB. Taxk,
HalpuMep, B CPaBHEHUU C APYTUMU CTpa-
Hamu B P® pacnpoctpanenue DA xapak-
TepusyeTcst HanOolee cinadbiM 3 dexTom
BHEILIHETO BJIMSIHUS, TOra Kak Haubojee
CHJTBHBIN () (eKT OBIT BBISIBICH UCCIIEAO0-
BarensiMu B Kopee n Jlarmn. KomOuHaIms
PACCUYNTAHHBIX 3HAYCHUH K03 PHUITHEHTOB
MMUTALY ¥ MHHOBALIMH NIO3BOJISIET OIU-
carb crielu(uKy pacpoCTpaHEHUs HHHO-
BAaIIMOHHOTO IIPOAYKTa JUI OTAEIBHOIO pe-
ruona [18]. [Iporecc pacrpocTpanenns DA
B PO obmanaer cunbpHBIM 3¢ (eKToM BHY-
TPEHHETO BIUSHUS, HAMOOJIbIIAs CUIIa -
¢dexTa uMuUTaIMH OblLIIa BHISBIICHA HCCIIC-
JIOBATEJIIMH IIpOIecca paclpoCTPaHEHUS
rubpuaHbIx aBTomobuneit B CIIA.

3.3. Ilpozno3uposanue rhghexmos

CHUMCEHUS 8b10POCO8 NAPHUKOBBLX

2a306

MeTonuka MocTpoeHus MPorHo3a 3a-
KJI0YaJlach B pacyeTe OTHOCUTEJIbHOM KO-
HOMUU BBIOPOCOB MapHUKOBBIX T'a30B MIPH
nepexojie HOTpeduTeNei ¢ TpaAUuLHOHHBIX
aBTOMOOUJICH Ha AJIEKTPOKApHL. 3a pede-
PEHTHBIN aBTOMOOUIIb ObLIT MPUHAT Nissan
Leaf BBUAY TOTO, 4TO OH 3aHUMAET OKOJIO
83 % ot obuiero uncna 3nekTpokapos B PO
o cocrostHuto Ha 2020 r. CpaBHEHHE OT-
HOCHUTEJIFHOW 3KOHOMHUHU BBIOPOCOB MPO-
M3BOJMIIOCH C OTEYECTBEHHOW MOJIEIBIO
aBromoomis ¢ JIBC — LADA Vesta, koTo-
pas cTaya MOAEIBIO-ITUIEPOM POCCHHCKO-
ro pbIHKa 110 00beMy mpoaax B 2021 r.!

Ha nepBoMm aTamne ObLTa ompeneneHa
pa3HHIIA MEXTy BEIOpOCAMH OT JKCILITya-
TalllH TPAAUIIMOHHOTO aBTOMOOMIIS M aB-
TOMOOUIIA Ha DIEKTPUUYECKON TATE, A
BBIYHCIICHHS] COBOKYTTHON 9KOHOMHWH Tap-
HUKOBBIX Ta30B 3TOT MOKA3aTeNh OBLIT YM-
HOKEH Ha IIPOTHO3UPYEMOE KOJIHMIECTBO
anekTpomodmieii B P®. BEIOpocs! aBTOMO-
ouns LADA Vesta B Momudukaiim ¢ 0one-
MoM nBuTarens 1,6 1 pacCYnTHIBAIICH KaK

"https://www.vedomosti.ru/business/arti-
cles/2022/01/12/904428-prodazhi-avtovaza-otstali

POU3BENICHUE CPEHEr0I0BOr0 Mpobera
aBTOMOOWIISI B Poccun? n 06beMa BHIOPO-
coB CO, Ha 1 kM npo6Gera 1us yKazaHHOH
MOJICITH aBTOMOOWIIS®.

O6beM BHIOPOCOB MAapHUKOBHIX Ta-
30B B CO,-3KB., CONPSDKEHHBIN C T€HEpa-
[HEH DIIEKTPOIHEPTHH, HEOOXOMMMOM TS
3apsaaku akkymymsitopa Nissan Leaf, Opin
OIIPEZIEIICH C YYETOM IIPOrHO3a CTPYKTYPHI
3HEpronoTpedaeHuss MUHIKOHOMPA3BUTHS
1o 2050 r. 3amaHHOE CpPeaHETOA0BOE TI0-
TpeOJIeHNE SHEPTUHU IS DICKTPOMOOHIIS
Nissan Leaf cocrasumno 2224 xBt-u (pac-
CUYMTaHO HA OCHOBAHWHW TEXHUYECKHX Xa-
pakrepuctuk Nissan Leaf*), a 06beM smuc-
cun CO, 17151 COOTBETCTBY FOIIMX CHIPHEBBIX
WCTOYHHKOB T'€HEPAINH dIIEKTPOIHEPTUN
MPEJICTABJICH B OTYETE aHAIMTHYECKOTO
arentcrtBa npu [IpaButenbcTBe PO°.

4. Pe3ynbTtaTtbl

4.1. Ananu3 ounamuKku poiHKa

IneKmpomoounei

Prinok anekTpomobuneii B Poccumn —
KaK IIepBUYHBI, TaK ¥ BTOPUYHBIH — 3a HO-
CJIeTHUE HECKOJIBKO JIET IEMOHCTPUPYET
3HauuTeNbHBIA pocT. B 2020 1. poccusine
nproopenu 687 (Ha 95 % Gonbiie 1o cpas-
HEHHMIO C IPEABIAYIINM I'OJIOM) HOBBIX 3JIEK-
TpoMoOmtel u 6oiee 5200 (Ha 60 % 60b-
111€) NOAEPKaHHBIX.

o cocrostnuto Ha ssHBapb 2021 T. pBI-
HOK DA B Poccum HacuuThiBall 16,5 ThIC.
anekTpokapoB. Kpome Toro, 3a nepBbie
Tpu Mecsitia 2021 1. poccusiHe puoOpenu
307 HoBBIX ¥ 1273 mopep>kaHHBIX JIEK-
TPOMOOHUIIEH ¢ aKKyMYJISITOPAMH, 9TO
Ha 600 u 46 % OoIbllle COOTBETCTBEHHO,
yeMm B nepBoM kBapTtajie 2020 1. Becero

2 Cpenuwuii mpoGer apromobuieii B Poccnu —
17500 km B rox. URL: https:/www.autostat.
ru/news/39841/

3 https://carexpert.ru/mo-
dels/vaz/Vesta/tech/vazve-2015s16.htm

4 https://www-europe.nissan-cdn.net/con-
tent/dam/Nissan/gb/brochures/Vehicles/Nissan_
Leaf UK.pdf

S https://ac.gov.ru/uploads/2-Publications/ener-
go0/2021/energo_june2l.pdf
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Puc. 2. InHaMyKa npoaak anekTpomobunen 8 PO, wr.
Fig. 2. Dynamics of electric vehicles sales in the Russian Federation, pcs.
VlcmoYHUK: COCTaBNEeHO aBTOpPaMu No AaHHbIM «ABTOCTAT»?

3a 2021 r. poccusiHamMu OBITIO TpUOOpETE-
HO 9070' mopnepkanubIx DA u 22542 Ho-
BBIX Mojienieil. COBOKYITHO 00BEM ITpoaxk
DA B 2021 1. yBenuumics Ha 5364 enu-
HUII 110 CPABHEHUIO C TIPEABITYIIIUM TOJIOM.

Ha puc. 2 npeactasieHa JuHaMuKa
MpoJax eKTpoMoouieli B PO.

ITo cocTossHUIO Ha MEpPBBIN KBap-
tan 2021 r. pbIHOK 3IeKTpOMOOHIEH ObLT
MPEACTABIICH 14 pa3MuYHBIME MOJCTAMHE®,
U3 Hux 83 % 31eKTpoMOOMIBHOTO PHIHKA
Poccun npuxomurcs Ha Nissan Leaf, koto-
PBIi OTHOCHTCS K OFOJ[KETHOMY CETMEHTY
Y Ha BTOPUYHOM PBIHKE MOXKET KOHKYPHPO-
BaTh 110 CTOMMOCTH ¢ OCH3WHOBBIMH aBTO-
MoOmisimMu. [Tomumo 3TO# Moes Tl Ha PhIH-
Ke TIPeICTaBIIeHBI TAKME MapKH, Kak Audi,
Tesla, BYD, Chevrolet, Mercedes-Benz,
JAC, Jaguar, Porsche, Hyundai.

Urto kacaeTcs TEppUTOPHUAIBHO-
T0 pacupenejeHus mapka dIeKTPOKAPOB,
9KCIEPTHl aHAIUTUYECKOTO areHTCTBa
«ABTOCTAT» noacuutanu, 4to 68 %
OT UX OOIIET0 KOJIMIECTBA YUCITUTCS B TPEX

'https:/m.autostat.ru/news/50634/

2 https://m.autostat.ru/news/50525/

3 https:/www.autostat.ru/

4 https://e-cars.tech/elektromobili/kakie-elek-
tromobili-mozhno-kupit-v-rossii-v-2021-godu/

Shttps://www.autostat.ru/news/47243/

tbenepanbHbIX OKpyrax: LleHTpanbHOM,
JansHeBocTounoMm u Cubupckom. Cpenu
peruonoB Ha Havdano 2022 r. nugepom
M0 YHCIYy JIEKTPOMOOUIIEH B Hamiel
cTpaHe sABJysieTcss MOCKBa, I'ie 3aperu-
cTpupoBaHo 2 161 31eKTpoaBTOMOOUIICH.
Ha BTopoMm mecte — IIpumopckuii kpait
(1652 mt.), nanee cnexyet UpkyTckas 00-
nactb (1 540 wrT.). B TOon-5 peruoHoB Tak-
xe Bouutn Kpacnomapckuii (1 085 mrT.)
u XabapoBckuii (861 mT.) kpas®.

[lo naHHBIM aHATUTUYECKOTO areHT-
ctBa «KABTOCTAT», ¢ ssHBaps o aBrycT
2022 r. peIHOK 3JIEKTPOKapoB B PO nemon-
CTpPHUpYET pa3HOHANPABJICHHYIO TUHAMHU-
Ky. O0BbeM mpoJax HOBBIX JIEKTPOMOOH-
Jiel yBeNUYMiICs 3a MPOLICIIINHA IepUOa
2022 r., Takasg fTUHaAMHKa B OOJIBIIEH CTe-
IIeHU 00YCIIOBIIEHa POCTOM IPOAAXK B Ha4a-
ne roaa. Ilo ntoram nepBeIX ceMu MecsLEB
osu10 KymieHo 6onee 1400 amexTpoka-
poB, 310 Ha 38 % GobIIe, YeM 3a MepBbIe
ceMb MecsteB 2021 1. 3a aToT neprox ObI-
JIM paclpoAaHbl JIEKTPOMOOUIIH, BBE3EH-
HBIE 110 JIBFOTHOMY TaMOXXEHHOMY Tapudy
(ormeneH c 1 saBaps 2022 1.).

HoBrie mocTaBKM OCYIIECTBISIIOT-
cs Ha OOIIMX OCHOBAaHMSX, a HEKOTOPHIE

¢https://www.autostat.ru/infographics/51535/
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MIPOU3BOJUTENHN U BOBCE MPUOCTAHOBUITU
BBO3 aBTOMOOMIEH B PO BBUAY CaHKIUH,
3TO MPHUBEINIO K COKPALICHHIO MTPOJaXK aB-
TOMOOWJIEH, B TOM YHCJIE U Ha DIIEKTpUYe-
CKOI1 TsTe. B mione OBIIO TPOAAHO BCETO
137 anextpokapos, uto Ha 30 % MeHbIIE
0 CPABHEHUIO C MPOILIOTOJHUM TTOKa3a-
teneM. HecMOTpst Ha OTpUIIATENBHYIO TH-
HaMUKYy MPojax, no utoraM uross 2022 1.
MOJIEITBHOE pa3HO00pas3ue IIMEKTPOaBTOMO-
Ousel yBeTUIHIIOCH 110 26 MOJIENei B cpaB-
Henuu ¢ 19 B urone 2021 1.

JanbHeiiiee pacipocTpaHEHUE AJIEeK-
Tpomoodueit B Poccuiickoit denepariu 10-
BOJIBHO TSIXKEJIO CIIPOTHO3UPOBATH, TaXKe
HECMOTPS Ha TO, YTO TOCYAapCTBO yCTa-
HABJIMBACT HOBbIC IIPUOPUTETHHIC HAIIPAB-
JICHU I, BKJTIOYATOIIHE TPOU3BOJICTBO JIEK-
TPOMOOMJICH ¥ CTUMYJIMPOBAHUE TIEPEX0Ia
Ha 00Jiee 3KOJOTHYHBIC BUJIBI TPAHCIIOP-
Ta. [IpaBUTENLCTBO OMYOIMKOBATIO PsJT
MTOCTAHOBJICHUH, MPEIONIaraloIIUX TOCy-
JIAPCTBEHHYIO MOAJEPKKY MPH MPHOOpe-
TeHUU dJeKTpoMoOuis. Ha naHHbIi BUI
TpaHCHopTa OyAeT MPEIOCTABIATHCS CKUI-
Ka B pa3mepe 25 % OT CTOMMOCTH aBTOMO-
ouns (He Oonee 625 Thic. py0.) MO JABIOT-
HOU MporpamMme aBTOKPEANTA U JIN3UHTA?,

4.2. Ilpozno3nan ouyenka oovema

DBIHKA I1eKmpomoounen

MBI CITPOTHO3UPOBAIH PaCIIPOCTPaHE-
HUE 3JIEKTPOMOOHIICH B KOHTEKCTE OIHICaH-
HBIX PBIHOYHBIX NOoTeHUanoB 10 2060 r.
[lepuon mporHO3UPOBaHUS ONpeENeeH
¢ yueToM aeictByromei CTpareruu conu-
abHO-DKOHOMHUYECKOT0 pa3Butus Poccuun
C HU3KHAM yPOBHEM BBHIOPOCOB MapHUKO-
BbIX razoB J0 2050 r. CTpouTs NpoOrHo-
361 Ha OoJiee MIUTENbHYIO MEPCIEKTUBY
HE UMEET CMBICIIa BBUTY CIIOXKHOCTEH orpe-
JIeTICHH s HanOoJiee peaIMCTHIHBIX CIICHA-
pHEB pa3BUTHS PHIHKA J1aXKe Ha HEOOJBIINX
BPEMEHHBIX ITPOMEKYTKAX: CHTYaITHs OC-
JIOKHSAETCS TEOMOTUTHICCKON HEeolpee-
JICHHOCTEHIO, CYITICCTBYIOIIUMHY Ha TAHHBIN

'https:/www.autostat.ru/news/52246/
2 https://www.interfax.ru/business/813964

MOMEHT IpoOJIeMaMy UMIOPTHUPOBAHUS
3JIEKTPOMOOMIICH U TUTHH-HOHHBIX KOM-
nneKTyrmux. [lomydeHHble pe3ynbpraTel
npencTaBiieHsl B Tab0m. 3 u Ha puc. 3.

B xaxxmom u3 crieHapreB B COOTBET-
CTBUU C TIPOTHO3aMU ITOKa3aTels 00beMa
CIpoca MpaKTUYECKH JOCTUTAET 3aJaH-
HBIH moTeHIman peraka k 2060 r. ['paduku
MoJeJieH TPENCTaBIIIOT COO0H JTOTHCTH-
YeCcKHe KPUBBIE, OMICHIBAIONINE U3MEHE-
HHE PBRIHOYHOTO CIIPOCa Ha 3IEKTPOMO-
ommn. [lepBbie ATamBl XapaKTEPUIYIOTCS
HU3KHM POCTOM, OCHOBHBIMHU TOTpEOHTE-
JISIMH Ha JIAHHBIX 3Tarax sSBJISIOTCS TaK Ha-
3bIBAEMBIE KHHHOBATOPBI», KOTOPBIE B CBOIO
o4epenh 3aIyCKaloT MPOIECC KUMHUTAITHNY,
NPUBJICKAs HA JIAHHBIA PHIHOK HOBBIX TIOJTh-
3oBarenei [27]. Dtan BHENPEHUS HHHOBA-
[IHOHHOTO TIPOIYKTa Ha PHIHOK HAYMHAETCS
B 2014 r. u 3aBepuraercs B 2025 r., nanee Ha-
OJromaeTCs SKCIIOHEHIINABHBINA POCT YHCTIa
notpedurenei B nepuox ¢ 2025 mo 2040 1.
Ilocneanuii 3Tan xapakTepu3yeTcs Hachllle-
HHEM U TIOCTIEYFOIIM 3aMeIIEHUEM PhIHKA.

Haubonee peadlcTHYHBIM C y4ETOM
reONOJIUTUYECKOH 00CTaHOBKH, Ha HalI
B3IJISIA, SIBJSICTCS MOTEHIIMAN PHIHKA PaB-
HbI# 12,5 %, B 3TOM ciydae k 2040 r. cipoc
Ha 3nekTpomMoOunn B PO Gyner cocTaBisTh
nopsiaka 5,5 MJIH elI. 3IeKTPOMOOUIIBHO-
ro TpaHcopTta, uto 6onee yeMm B 500 pas
0onple NOTpeOUTENHCKOTO CIpoca, OT-
MeueHHoro B 2020 r. Ecnu paccmatpu-
BaTh CIIEHAPHI ¢ MAKCHMAaJIbHBIM TIOTEH-
nuasioM peiaka — 50 %, a UMEHHO TaHHBIN
CIleHapuil OCHOBaH Ha MOTPEOUTEIBCKUX
MHEHHSX, TO, COTJIACHO IPOTHO3aM, YKe
K 2030 1. 00BeM pBIHKA AIIEKTPOMOOHITCH
cocTaBHT Oojee 5,3 MIIH.

B coBMecTHOM aHAJIMTHYECKOM JIOKIIa-
ne LHICP «Ceepo-3amany, CIIGITY u psma
JIPYTUX OpPTaHU3AIHii’, MPEICTaBICHHOM
B arperne 2021 T., MpUBOASATCS TIPOTHO3HEIE
OLICHKY BEIMYHHBI ITApKa aKKyMYJIATOPHBIX

3 [lepCHeKTUBEl Pa3BUTHS PBIHKA JIIEK-
TPOTpPAHCHIOPTA M 3apAAHOH MHPPACTPYKTY-
pet B Poccun. URL: https:/nticenter.spbstu.
ru/news/7708
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Tabnuua 3. MporHo3 cnpoca Ha anekTpomMobunu B P® ¢ yyetom pasnnyHbix

3Ha4YeHUM NOTEeHUNana PbIHKa, TbIC. WUT.

Table 3. Demand forecasts for electric vehicles in the Russian Federation,
considering various values of the market potential, thousand units

IoTeHuuam Ton
[P 0 2030 2040 2050 2060
50 1132,08 19241,26 22465,85 22499,69
25 1080,58 10375,87 11241,52 11249,92
12,5 990,46 5399,88 5622,91 5624,98
2,5 593,84 1116,43 1124,92 1125,00

HUcmounux: paccuuTaHO aBTOpaMu

25
20
15

10 hd

0_,.00—0-0‘0‘-04-0-0'000-000
.

»

2035

ITotenmuan peiHKa m, %

Puc. 3. CueHapum pasBnTMA NapKa aKKYMYNAaTOPHbIX 31ekTpoaBToMobunen go 2060T. B PO,
MJTH LUT.

Fig. 3. Development scenarios for the electric vehicle fleet in the Russian Federation up to 2060,
million units

Vlcmo4yHUK: COCTaBNEHO aBTOpaMn.

ANEKTPOaBTOMOOMIIEH Ha ocHOBe CTpareruu
Pa3BUTHS aBTOMOOMIFHON MTPOMBITIICH-
Hoctu Poccuiickoit denepannu Ha nepu-
ox 1o 2025 r.!, koTopas IperoaraeT, urto
Jo7st DA Ha POCCHHUCKOM PBIHKE JOCTHUTHET
5% (129 teIc. emuamI) k 2025 1. DKCHEpTHO-
AHATUTHYECKUH JOKJIA CONESPKHUT /IBa CIie-
Hapus pa3BuUTHsA mapka DA B Poccum: 6a-
30BBIH U yCKOpeHHBIH. COracHo MmepBoMy

! http://government.ru/docs/all/116448/

CIIEHAPHIO, TIAPK AIIeKTpoaBToMoOmIe B PO
JocTUrHeT oTMeTKH B 202 ThIC. ef1. U 395 ThIC.
en. k 2025 . m 2030 1. COOTBETCTBEHHO, TOT-
Jla KaKk YCKOPEHHBIH clieHapui Mperonaraet
VBEITMUICHHE TTapKa EKTPOKapoB 110 360 ThIC.
en k2025 . u 741 TteIc. en. xk 2030 T

[lomy4yeHHbBIE B HACTOSIIIEM HCCIIE0-
BaHUU NMPOTHO3B mapka DA B PO Obutn
CpaBHEHBI C YK€ CYILIECTBYIOIIUMH, OIHU-
CaHHBIMH B JIOKJIaJle, HA pHUC. 4 U 5 mpe-
CTaBJICHO CpaBHEHWE MTPOTHO3HBIX CIIEHA-
pueB pa3BuTus napka DA B PO.
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Fig. 4. Comparison of forecast scenarios for the EV development in Russia in 2025.

Mcmo4yHuK: coCcTaBneHo aBTOPaMM Ha OCHOBE CODCTBEHHbBIX PACYETOB Y aHANUTUYECKOr 0
noknapna UCP «Cesepo-3anap».

[Tapk DA, THIC. €.
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[e=]

Bazopwrii

H PaccYHTaHO aBTOPAMH

m=2.5% VckopennslH m = 12,5%

Cuenapu nporsosa L{CP «Cesepo-3anamy

m=25% m = 50%

Puc. 5. CpaBHeHVe NporHo3Hbix CLeHapreB pa3suTus napka 3A B PO B 2030 1.
Fig. 5. Comparison of forecast scenarios for the EV development in Russia in 2030.

VlcmoYHUK: cOCTaBNEHO aBTOPaMM H3 OCHOBE CODBCTBEHHbIX PACYETOB M aHaIUTUYECKOr 0
noknapa LUCP «Cesepo-3anan».

CornacHo 3TUM JaHHBIM, TTOJTyYEH-
HBIA HAMH TIPOTHO3 TPEAI0IaracT MEHb-
mee KOJTMYIECTBO JIEKTPOKAPOB B CTPAHE
K 2025 r. JIns pa3Iu9IHBIX TOTCHITHAJIOB
pbiHKA 9uciao DA B PO moxeT gocTur-
HyTb OT 105 mo 112 TwIC. en., Torma Kak
B DKCIIEPTHOM JIOKJIaJIC TIPEACKA3BIBACTCS

Hannuue oT 202 no 360 TeIC. exd. diiek-
TPOKapOB Ajs1 0a30BOr0 U YCKOPEHHO-
ro CIlCHapueB COOTBETCTBEHHO. /laHHOE
pacxokaeHue 00yCIOBJICHO crielu(pUKOn
HCIIOJIb3YEMBIX METOMIOB, MPEIOJIaramp-
X 0oJjiee MEIJICHHOE PAa3BUTHE PhIHKA
Ha HaYaJLHOM JTaIle.
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Tabnuua 4. MporHo3 3aKoOHOMUKN COBOKYMHbIX BbIBpOCOB NapHMKOBbLIX ra30B
B CO,-3KB. K cOOTBETCTBYIOWEMY roay, TbiC. T

Table 4. Forecast of cumulative greenhouse gas emission savings in CO,-eq.

for each year accordingly, thousand tons

Morerunan | Ba30BBI rox HepuHOHHbIi crienapuit VeKopeHHELi crenapuit

220 5 2020 2030 2050 2030 2050
2,5 24,79 358,45 2573,34 1325,96 2817,54
12,5 2265,74 12862,76 2211,55 14083 41
25 2471,90 25715,68 2412,77 28156,04
50 2589,70 51392,03 2527,76 56269,02

Hcemounux: cocTaBiaeHO aBTOpaMu.

K 2030 1. mporHO3HEIE ClIEHAPHH Pa3-
BUTHS TTapKa JIeKTpoaBToMobueii B PO,
MOJTyYCHHBIE TPYTITION aHAIUTUKOB U OITH-
CaHHBIC B JAHHOM HCCJICIOBaHUH, 00OpeTa-
IOT HEKOTOPYIO COIIACOBAaHHOCTh. bazoBbiii
ClIEeHapuil, IpeICTaBICHHbBIA B JOKJIAJE,
MOXKET C HEKOTOPBIMU O'OBOPKAMHU COOT-
BETCTBOBATh CLIEHAPHIO C MOTECHIIUAIOM
pBIHKA, paBHBIM 2,5 %, TOra KaK yCKO-
PEHHBIN CIIEHApUI — CIICHAPUIO C MTOTEH-
L[MAJIOM PBIHKA, paBHBIM 12,5 %.

4.3. Ilpocno3nas ouenka
CHUJICEHUS 8b1OPOCO8 NAPHUKOBHLX
2a308

B pamkax wucciienoBaHus MOCTPOCH
MPOTHO3 IKOHOMUHY HAKOIUIEHHBIX BHIOPO-
COB MapHUKOBBIX ra30B B CO -5KB. B IIpe-
TMIOJIOKEHUH O TOM, YTO OyyT JOCTHTHYTHI
COOTBETCTBYIOIIHE TEMIIBI JIEKTPOMOOH-
nu3arnuu B PO (tadm. 4).

IIporHO3 BKIIOYaeT JgBa cIleHa-
pUs: UHEPLUUOHHBIH U YCKOPEHHBIH.
NHepuunoHHbI# clieHapul mpenamnosara-
€T HEeHU3MEHHBIM COOTHOIIEHHE MEXIY
MCTOYHUKAMH T'€HEpaIluy 3JIEKTPOIHEP-
THH, HEOOXOIUMOH 17151 pabOTHI DJICKTPO-
Kapa. bazoBeim niepromom sBistercs 2020 1.,
B KOTOPOM TEKYIIIee COOTHOIICHUE MEKTY
BO300HOBIIIEMBIMH ¥ HEBO30OHOBIISIEMEBI-
MM UCTOYHUKAMU BJICKTPOSHEPTIUU (1)I/IKCI/I-
pyeTCs M 0CTaCTCS HEM3MEHHBIM Ha IPO-
TSOKEHUHU BCETO MPOTHO3HOTO FOPHU30HTA.

YCKOpEHHBIN CLEHApPUN YUYUTHIBAET
TEHICHITIY U3MECHEHHS COOTHOIIICHUN MEXK-
Iy Pa3TUYHBIMU UCTOYHUKAMHU TeHEPAITIH
3JIEKTPOIHEPrUU. B naHHBIN ClieHapuii 3a-
JI0’KEH MPOTHO3 U3MEHEHUS CTPYKTYPhI
reHepauuu B Poccun no 2050 r., mpeamno-
JaraeMblil IPOEKTOM IIJlaHA pean3aluu
Crpareruu conuaibHO-3KOHOMHYECKOTO
pazButus P® ¢ HU3KKUM ypOBHEM BEIOPO-
COB MAPHUKOBBIX Ta30B .

Takum 006pa3om, COTIACHO MPE/ICTaB-
JICHHBIM pacdeTam, Mpu HanboJiee ONTH-
MHCTUYHOM CIICHAPUU Pa3BUTHUS PhIHKA
DA ¥ U3MEHEHUs CTPYKTYPHI dJEKTpore-
HEpalu¥, MaKCUMallbHasi 3KOHOMUS BbI-
OpOCOB MOXKET COCTABIIATH OoJiee 56 MITH T
B CO2—3KB. B roa. Hambonee peanuctiy-
HBIH, HA HAIl B3TJIS], CIIEHAPUN pacIpo-
ctpanenus DA (m = 12,5 %) no3BoauT co-
KpaTUTh NOpsiKka 14 MITH T BBIOPOCOB B TOJI.
[Ipu coxpaneHUH TeKyIIeH CTPYKTYPHI Te-
HEepaIu 3JIeKTPOIHEPTUHN U TOCTIKEHU N
MOoTEeHLIMaa pelHKa B 12,5 % sxoHOMMUS CO-
CTaBUT NOYTH 13 MJIH T.

CTOHUT OTMETHUTH, UYTO TOIyUCHHBIE
MPOTHO3Bl YUYUTHIBAIOT TOJIBKO CTATUIO
SKCILTyaTallly dJeKTPOKapa M He BKIIO-
9ar0T BBIOPOCHI, C KOTOPBIMHU MOTYT OBITH

' https://deloros.ru/proekt-plana-real-

izacii-strategii-socialno-ekonomicheskogo-razvi-

azov-do-2050-goda.html
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CONPSDKEHBI TAKKE CTAJHH, KaK J0ObIYa CO-
OTBETCTBYIOLIUX 3JIEMEHTOB, HEOOXOAH-
MBIX JJI IPOU3BOIACTBA aKKYMYJISITOPOB
aBTOMOOMIIEH, U yTHIIN3aLUs OTpaboTaH-
HBIX aKKYMYJISITOPOB.

5. 06cyxpeHne

Juckyccun B HAyYHBIX KPyTax BBI3bI-
BaeT TOT (haKT, 9To Momeb nudpy3nn uH-
HoBaiuil bacca onmuchIBaeT phIHOK B 1IEJIOM,
HE YYWTHIBast UHAUBAIYATBHBIN CIIPOC MO-
Tpebuteneii [24, 28]. B mocnennux uccie-
JIOBaHHUSIX TaK)Ke OTMEUaeTCss HeOOXOIu-
MOCTb PaCUIMPEHUS KJIACCUYSCKON MOICITH
MyTEM €€ aIallTalli! JUISI KOHKPETHBIX 00-
nacteit npumenenwus [29, 30].

Uccnenosanus [31, 32] yka3siBaoT
Ha TO, 4YTO yCTOfI‘IHBLIe OLCHKHU MOT'YT OBITH
MOJIyYEHBI B TOM CJydae, eCJIM Ha paccMa-
TPUBAEMOM BPEMEHHOM I'OPU30HTE UH-
HOBAI[Us JIOCTUIJIA TTUKA CBOECTO Pacipo-
crpaHeHus. OJHAKO K TOMY BPEMEHH, KaK
HEOOXOJUMBIC I ITOTO UCTOPUUECKUL
JAaHHBIC OKa3bIBAOTCA NOCTYIHBI, IIPO-
1[ecC MPOTHO3UPOBAHUS BHEJIPEHUS UH-
HOBAI[MOHHOTO MPOAYKTA TEPSET BCAKUUI
cMmbIci. OHUM U3 BO3MOXKHBIX PEIICHUH
SIBJISIETCSI OOHOBJICHUE OIICHOK ITapaMeTPOB
0 MEPE TOTO, KaK MOSBIISIOTCS BCe Oolee
aKkTyajbHble faHHbIe [24]. Tak, B HAcTOs-
IIeM UCCIIEIOBAHUHU HCIIOIb30BAKCH BCE
JIOCTYITHBIE HA MOMEHT HaIlUCaHUs pado-
THI JaHHBIE TI0 BETMYWHE TIapKa 3JIEKTPO-
aBTOMOOMIICH B PD.

SIBHBIM OrpaHWYEHHEM MOJENHU TaK-
JKE SIBIISIETCS TIPETIONIOKEHHE O TOM, YTO
MOTEHIINAJ PhIHKA, OTIPEJeIIEHHBIN B MO-
MEHT TOSIBIIEHHUS] HHHOBAIIUY, OyJIeT ak-
TyaJleH Ha MPOTSHKEHUH BCETO MPOTHO3-
HOTO Tepuona [33].

Kalish [34], moMmuMo 3TOTO, OTMETAET
HU3KYI0 (D (DEKTHBHOCTD KJIaCCHUECKOH MO-
nmuukannu nuddyznonnon momenu bacca
B YCJIOBUSIX KOHKYPEHTHOTO PbIHKA U, Ha-
psany ¢ paboramu [35-39], paccmarpuBaeT
BOIIPOC BJIUAHUSA HEHBI, MAPKCTUHTOBBIX
cTpareruii UpPM U JPyTHX JOTNOTHHTETb-
HBIX (PAKTOPOB Ha MPOILIECC pacpOCTPaHe-
HUS WHHOBAIIUH.

Takoke HEOOXOUMO OTMETHUTB, UTO CY-
IECTBYET PAJI CIEIU(DUIHBIX OTpAaHIHYSHUH
I poccuiickoro peiHka JA. K ux uncny
MOYXHO OTHECTH OOOCTPHBIIYIOCS T€OII0-
JTUTHYECKYIO OOCTaHOBKY, CYIIECTBYIOIIIHE
IPOOIEMBI HIMITOPTA KaK KOMITICKTYIOIIUX,
HEOOXOIUMBIX ISl PA3BUTHS POCCUHCKOM
aBTOMOOWIILHON TTPOMBIIIIIIEHHOCTH, TaK
1 PUCK COKPAIIEHHS TIOCTABOK HHOMApOK,
B TOM YHCJIE M aKKYMYJISTOPHBIX JJIEK-
TpoMoOmIIeH, Ha Tepputopuio PO, nadpa-
CTPYKTYpPHBIE TPOOIEMBI, KIINMAaTHIECKHE
u reorpaduueckne ocobennoctu Poccun.
BonbIIMHCTBO €BpONEHCKUX U SATIOHCKUX
ABTOMOOMJIBHBIX OPEH/IOB MPEKPATHIIH 10~
CTaBKH HOBBIX aBTO U PACCMaTPHBAIOT BO3-
MOKHOCTB ITOJTHOTO YXO/1a C POCCUICKOTO
PBIHKA, 3TO KOCHYJIOCh M TAKMX OPEHJIOB,
kak Jaguar u Porsche, koTopble siBNsifOTCS
OJHHUMHU U3 HCMHOT'MX aBTOIPOU3BOAUTEC-
Jei, UMEIOMINX IEKTPOKAPHl B MOJENb-
HOM psay'.

ITomumo 9TOro, B CBsA3U C BBCACHHUCM
caHkui B PO orpaHuyeHbl IOCTaBKU JIU-
TUEBOU Py.Ibl M HAaOMIoaeTcst NeUINT ChI-
Ppbsi?, HEOOXOIMMOT'O JIsl Pa3pabOTKH U TIPO-
MBIIUIEHHOTO IPOU3BOICTBA OTEYECTBEHHBIX
anekTpomoduIieii. BozoOHOBIICHHE TOOBIYN
nutus B PO motpedyeT 3HAUNTENBHBIX HH-
BECTHULIMH, YTO MPH TEKYIINX 00beMax mo-
Tpebnenus nutus B Poccun siBnseTcs sxo-
HOMHYECKH HEOTIPaBIAHHBIM.

[lepciekTUBBI MPOU3BOJCTBA CE-
PUWHBIX OTEUECTBEHHBIX DJIEKTPOKApPOB
Ha JaHHBIH MOMEHT BEChMa HEOJHO3HAYHBI
U TIPEACTABICHBI HECKOIBKIUMH MPOEKTAa-
MH#>, KOTOPBIE YCIOBHO MOYKHO Pa3IeIUTh
Ha TPH KaTeTOpHU:

1) ABTOMOOMTH, 3aMTyIIEHHEIE B Ce-
pUilHOE POU3BOACTBO MO COCTOSHUIO
Ha 2022 r.: MOJICJIBHBIHN Psif] SJEKTPOKAPOB
«Evolute» (ra 6aze «Dongfengy, Kuraii),
«Mocksray (Ha 6a3e «Sol E40Xy, Kurati),

' https://www.gazeta.ru/au-

t0/2022/08/05/15229502.shtml
2https:/www.bfm.ru/news/497648
3 https://www.autonews.
ru/news/62d7b5829a79474c86807d64
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«GAZelle e-NN» (1a 6a3e «I’A3ens Nexty,
Poccus).

2) DIeKTpoKapsl, 3aMyCK KOTOPHIX
B CEpUHHOE TPOU3BOJICTBO MPEyCMOTPEH
He paHee yeM B 2023-2024 rr. Hanpuwmep,
«E-Nevay» (Ha 6a3ze «Nevay, Poccus)
n «Kama-2» (Ha 6a3e «EX6», Kuraii).

3) I[IpuocTaHOBIIEHHEIE MTPOEKTHI '
«Lada Ellada» (na 6a3e «LADA Kalinay,
Poccus), «Lada Vesta EV» (ma 6a3ze
«LADA Vesta», Poccns), «E-M0oOGHIB»
(Poccus), «Kama-1» (Poccuns), «City Modul
1» (Poccust), «Monapx» (Poccust), «OBym»
(Poccus), «CV-1» (Poccus). Cepuitaoe mpo-
M3BOZCTBO MOJIEJIEH HE 3aIJIaHUPOBAHO.

OnHONM u3 KIKYEBBLIX IeEJeH
Konnenmuu mo pa3BUTHIO MMPOU3BOJICTBA
Y HMCIIOJIb30BaHUS 3JIEKTPUYECKOTO aBTO-
MOOHMIBHOTO TpaHcmopTa B Poccuiickoit
Oeneparuu Ha mepuof 10 2030 1.2 sBis-
€TCsI MPOM3BOJICTBO AIIEKTPOMOOUIIEH B KO-
nudectse 217 ThIC. WT. B Tol, GyHKIIMOHU-
poBanue 8,6 THIC. MEAJICHHBIX 3aPsIIHBIX
CTaHUHMH, 5,7 ThIC. OBICTPHIX 3apsAHBIX
cranuuil. [Ipu 3TOM Iporuo3upyercs CHu-
JKEHHE CTOUMOCTH OCHOBHBIX KOMILJICKTY-
OIINX AIIEKTPOTPAHCIIOPTA, AKKYMYJISITOP-
HBIX OaTapeli Oojee yeM B 1Ba pa3a. Takoe
pa3BUTHE MOXKET OKa3aTh 3HAUYUTEIHHOC
BJIUSIHHEC HAa 00BEM MOTPEOUTENHCKOTO
crpoca M CTPyKTYphI aBTomapka PO.

CornacHo mporHo3aM, MpeCcTaBICH-
HBIM B TIpoekTe CTpaTernu pa3BUTHS aBTO-
MOOWITBHOM poMbITIIeHHOCTH Poccuniickoit
®enepanuu Ha nepuox 1o 2035 1.3, npoxa-
KU DIIEKTPOKAPOB, BKIIIOYAsI THOPUIBI U TO-
IUTUBHEIE 35eMeHTHI, K 2030 I. JOJKHEI CO-
cTaBiATh 5—12 % obmiero o0bemMa mpogax
JIETKOBBIX aBTOMOOMIIEH, B 2035 I. 9TOT IO~
Ka3aTesb JOJIKEH COCTaBUTh yxe 15-25%.

' https://e-cars.tech/elektromobili/russ-
kie-elektromobili-obzor-modeley-otechestvenno-
go-avtoproma-na-2021-god/

2 http://static.government.ru/media/files/bW9
wGZ2rDs3BkeZH{77saxnlbJzObJJt.pdf

3TIpoekt CTpaTeruu pa3sBUTHs aBTOMOOUIIb-
HOH nmpoMmbinieHHocTH Poccuiickoit denepannu
Ha nepuon 10 2035 roma. URL: https:/regulation.
gov.ru/projects#npa=130639

[IpuopuTeTHBIME PETHOHAMH JJISI Pa3BH-
THS AMEKTPOTPAHCIIOPTA CTAHYT METAIIOIH-
CBHI M IOXKHBIE TeppuTopuu Poccuu BBUIY
OrpaHMYEHHI SHEepro3araca akKyMyJIsTop-
HBIX aBTOMOOWIIEH U TPYAHOCTEH X IKC-
IUTyaTaluu B CyObeKTaX ¢ HU3KOW MJIOT-
HOCTBIO HAaCEJIEHUS U CYPOBBIM KITMMATOM.

T'unome3sa I o npumennMocTH auddy-
3uoHHOW Mojienu bacca niist mporuo3upo-
BaHMS Pa3BUTHUA PBIHKA DIIEKTPOMOOHIIEH
B P® noaTeepaunack. PesynabraTsl pacye-
TOB, TIOJTYYEHHBIX B paMKaxX HaCTOSAIMIEH
paboTBI, COOTHOCSITCS C HCCIEAOBAaHUSMH,
TJIC MCTIOTh30BAHBI AJIFTEPHATUBHBIC METO-
nbel. Ha ocHOBaHMY 3TOT0 MOYKHO CIeNiaTh
BBIBOJI O TOM, 9TO Mojenb bacca mo3Bosis-
€T TIOCTPOUTH BEICOKOKAUYECTBEHHBIE MTPO-
THO3BI B YCIIOBUSIX OTPAHMYCHHBIX JAHHBIX.

T'unomesa 2, npeanonaraomias 3Ha-
YUTENbHOE BIUSHUE Mepexojia Ha dJIeK-
TPOMOOUIIN Ha SKOHOMHUIO BBEIOPOCOB 3a-
TPSI3HSIONINX BEIIECTB, HE MO TBEPAUIIACE.
Tak, pu CpaBHEHUH TIOTYYEHHBIX PE3YIIb-
TaTOB C LIETICBBIMU MOKA3aTENIsIMU IO CO-
KpalICHUIO BLIOPOCOB MAPHUKOBBIX T'a30B
CrpaTeruu coruaIbHO-3KOHOMUYECKOTO
pa3Butus Pocculickoit @enepanuu ¢ HU3-
KUM yPOBHEM BBIOPOCOB IMTAPHUKOBBIX T'a-
30B 710 2050 T. BBISBIIEHO, UTO IIPH pPEAIH-
3alliu HauOoJIee PEaTMCTUIHOTO CIICHAPHS
9KOHOMHUSI BBIOPOCOB cocTaBuT 1,2 %, a ipu
YCKOpEHHOM clieHapuu — 4,6 %.

HeoOxonmmo Takke OTMETUTH, YTO
MIPUBE/ICHHEBIC CPABHEHUS HE YYUTHIBAIOT
TeMObl aBTOMOOMIN3anuu Poccuiickoi
®denepanyu B mpezenax mporHO3HOTO Tie-
pHo/Ia, a Tak)Ke OIOCPEOBaHHBIE BHIOPO-
CBHI OT JIEKTPOMOOWIIFHOTO TPaHCIIOPTa
Ha 3Tare MpOU3BOACTBA.

Taxum 00pa3oM pa3BUTHE DJICK-
TpoTpancmoprta B Poccuu ¢ yueTtom omm-
CaHHBIX MTapaMeTPOB HE ITO3BOJHT B 3HA-
YUTEITBHON CTENEeHH COKPAaTUTh BHIOPOCH
MapHUKOBHIX Ta30B k 2050 r. IIpu sToM
TPaHCIIOPTHBIE CPENCTBA HA aJIFTEPHATHB-
HOM TOILUTMBE MOTYT CTaTh YaCThIO KOM-
MJIEKCHOTO PEHIeHUS, HalPaBJIECHHOT O
HAa JIOCTUKEHUE yIIIEPOAHON HEUTPAJIBHO-
CTH: TIPH M3MEHEHUH CTPYKTYPHI TCHEPAITHH
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. Nelly S. Kolyan, Alexander E. Plesovskikh, Roman V. Gordeev

3IEKTPOIHEPruH 3PPEKTUBHOCTD HIIEK-
TPOTpaHCIOPTa AJIS LeJeH COKpaIleHUs
BBIOPOCOB MAPHHUKOBBIX T'a30B CYILIECTBEH-
HO YBEJIUYHUTCH.

6. 3aknioueHue

Pe3ynbrarhl HacTOSIIETO HCCIEI0BA-
HUS OBLTH TIOTyYeHBl HA OCHOBaHHH JIaH-
HBIX TI0 00BEMY, ZUHAMHUKE U CTPYKTYpe
pBIHKA dJIEKTpoMoOmIIeit B Poccun 3a mepu-
o7 2014-2021 rT. ¢ UCTIOTB30BaHUEM HEJH-
HEIHOT'O MOJEINPOBAHUS PacIpoCTpaHe-
HUs nHHOBaIui. Monens nuddys3un bacca
UMEET PSI IPEUMYIIECTB, B TOM YHCIIC HU3-
KHe TpeOOBaHMS K KOJIMUECTBY HaOIIOIe-
HHH 7151 IOCTPOSHUS JOCTOBEPHBIX IPO-
THO30B. OTIUYHUTEIBLHON 0COOCHHOCTHIO
JIAaHHOTO TIOJIX0JIa TAK)KE CTaJia BO3MOXK-
HOCTH IIOCTPOCHUS HECKOIIBKUX CIICHAPHEB
Pa3BUTHS PhIHKA aKKYMYJISITOPHBIX 3JICK-
TpoMobOuieii B PO.

Taxum 06pa3oM OBIT CIPOTHO3UPO-
BaH 00BEM CIIPOCA HA PBIHKE JJICKTPOMO-
Ounel mpu pas3inYHBIX PHIHOYHBIX IO-
TeHIMajgax. B JaHHOM HcCCleT0BaHUU
MpencTaBieHo 4 CUeHapUs, TIAe MaKCHU-
MaJbHBIA 00BEM CIIPOCA JIOCTUTACTCS IIPU
pbIHOYHOM noTeHuane B 50 % ot Texy1e-
ro YpoBHs aBToMoOMIM3anuu B P®, a Mu-
HUMAJIBHBIH — IIPU PHIHOYHOM MTOTEHITUAIIE
B 2,5%. Haubonee peanucTuuHbIN crieHa-
pHii, Ha HAII B3TJISI/I, OIIMCHIBACTCS PHIHOY-
HBIM IIOTEHLIUAJIOM paBHBIM 12,5 %, B naH-
HOM ciydae yxe K 2030 r. cipoc cocTaBUT
nopsiaka 990,4 TeIC. €eIMHULL AIEKTPOMO-
owuteit, uto B 60 pa3 mpeBbIIaeT TEKYIUi
00beM pBIHKA. DTH Pe3yJbTaThl HEMHO-
TO OTEePeKAIOT MPOTHO3HI APYTUX UCCIIe-
JIOBaTeNei, 9T0 00yCIIOBIEHO, B MIEPBYIO
o4epenb, pa3INIUsIMHA B METOOJIOTHH TI0-
CTPOEHHUS POTHO30B.

CokpareHnre BEIOPOCOB TaPHUKOBBIX
ra3oB OT MEPexo/ia Ha aIbTepPHATHBHBIE BU-
JIBI TPAHCIIOPTA TAK)KE PACCYUTAHO C yUe-
TOM pa3JIMYHBIX clicHapueB. Tak, mpemn-
noyiaraeTcs, 4To K 2050 r. MoXKeT OBITh
COKOHOMJICHO COBOKYTTHO OKOJIO 14 MJTH T
BbIOpOCOB B CO,-KB. IIPH OCYIIECTBIIE-
HUM NPOrHo3a MuHskoHoMpa3zButus PO

M0 U3MEHEHUIO CTPYKTYPHI F€HEpaLUuU
1 00€CIIeYeHUH TEeMIIOB BHEIPEHHS HJICK-
TpoaBTOMOOUIEH B Poccuu cormacHo mo-
TEHLHally peIHKa, paBHOMY 12,5 %.

TecTupyemble TUIOTE3bI MOATBEPIUIH
3¢ (EeKTHBHOCTH UCTIONH3YEMBIX METOJIOB
JUJI IOCTPOEHUS MPOrHO30B pacnpocTpa-
HEHUS1 HTHHOBALIMOHHBIX TOBapoB B Poccun,
OJTHAKO MPEIIOJI0KEHNE O 3HAUUTEIBHOM
BKJIaJle B 9KOHOMHIO BBIOPOCOB TTAPHUKO-
BBIX [a30B [P NIEPEXOJIE HA HIIEKTPOTPAHC-
MOPT HE NOATBEPAUIIOCE.

OCHOBHBIM (aKTOPOM, 3aMeIJIISI0-
IIUM pacipoCcTpaHEHHE AIEKTPOMOOUITB-
HOro TpaHcmopTa B Poccun, siBnsieTcst HU3-
Kas HHPPaCTPYKTYpHAsI OCHAIICHHOCTD.
OTcyTCcTBHE 3apsATHBIX CTAHIIMN HA IPOTS-
JKEHHBIX PAaCCTOSTHUSAX OCTIOXKHSIET TPpaHC-
NOPTHUPOBKY aBTOMOOHJIEH HA TEPPUTOPHU
P®, a Tak:ke CHUIKAET NPUBJIEKATEIBHOCTh
JTAHHOT'O TPaHCIIOpTa JJISl POCCUHCKUX MO-
TpebuTenei. [ TOCTUIKEHUS pacCyu-
TaHHBIX B HACTOSIIEM HCCIEJOBAHUH TIO-
KazaTesiell 00beMa PEIHOYHOTO CIpoca
Ha 3JIEKTPOMOOHIN HEOOXOAMMO Pa3BH-
BaTh AIIEKTPOMOOMIBHYI0 HHPPACTPYKTY-
pY ¥ co3naBaTh KOM(MOPTHbIE YCIOBUS IS
9KCILTyaTaluy U 00CTYKUBAHUS DIIEKTPO-
MOOHJIBHOT'O TPaHCIIOPTA.

TeopeTnueckast 3HaUMMOCTb HCCIEAO0-
BaHUsI IPEJICTaBIEHA COBOKYITHOCTBIO I10-
Jy4E€HHBIX POTHO3HBIX JAHHBIX pacIpo-
CTpaHEHHUs dIEKTpoTpancnopra B Poccun
U COIPSIKEHHBIX C 3TUM IMPOLECCOM HKO-
norudeckux 3¢ dexron. [Ipenmoxxennble
B pa0oOTe MPOTHO3BI MOTYT OBITH HCIOJb-
30BaHbI IS pa3padO0TKH TOCYAapCTBEHHBIX
MporpaMM, HaAPaBJICHHBIX HA Pa3BUTHE
PBIHKA DIIEKTPOMOOHIIEH U 3apsTHON MH-
tdhpacTpykTyps! B Poccun, a Tak:ke MOTyT
OBITH MTOJIE3HBI IS TATTFHEHTITIX HCCIIe0-
BAHUM OTEYECTBEHHOI'O PBIHKA 3JIEKTPO-
MoOwmitel. HecMoTpst Ha oueBHUIHBIC TIpe-
MMYLIECTBA, JIOTUCTUYECKast Mozeab bacca
HE YYUTHIBAET psJ (PaKTOPOB, KOTOPBIE MO-
T'yT OKa3bIBaTh 3HAYUTEIbHOE BIMSIHUE
Ha pPe3yJbTaThl, YTO OCTABISIET OTEHIIHAT
IS TIOCJIEAYIOIIETO aHATN3a C HUCIOIB30-
BaHMEM aJIbTePHATHBHBIX METOOB.
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Abstract. In recent decades, the global adoption of alternative fuel vehicles, which may
contribute to carbon emission reduction due to the use of alternative energy sources has
stirred particular interest. Despite a significant body of scientific literature in Russia about
electric vehicle adoption, the approaches used in papers lack quantitative estimates of
the Russian market's potential. This paper aims to fill this gap as it provides a long-term
electric vehicle market forecast in Russia as well as assesses the environmental effects.
The following hypotheses are tested: (1) the Bass model is applicable to predict the long-
term electric vehicle diffusion process in Russia; (2) the transition to electric cars will
have a significant impact on greenhouse gas emission reduction. The Bass model, a widely
used tool for predicting the innovation diffusion process, serves as a methodological
base for the research. The long-term forecast of the Russian electric car fleet includes
several scenarios. The most realistic scenario suggests that the Russian electric vehicle
market is estimated to grow, reaching 5.62 million units by 2060. Furthermore, the
environmental effects associated with electric vehicle adoption were identified. Two
scenarios for changes in the energy generation structure were taken into consideration.
The expected carbon emission reduction is estimated to reach 14.08 million tons in
CO,-eq. if an accelerated transition to low-carbon energy sources is implemented, the
baseline scenario suggests 12.86 million tons in CO,-eq. carbon emission reduction.
The estimates of the transport diffusion in Russia as well as of environmental effects
associated with this process form the theoretical value of the study. The practical
significance of the study suggests developing electric vehicle demand forecasts that
might be utilized while implementing measures to achieve goals stated in the Strategy of
Social and Economic Development with a Low Level of Greenhouse Gas Emissions until
2050 in the Russian Federation.

Key words: electric vehicles; innovation diffusion; electric vehicle fleet forecasting;
potential market; Bass model; low-carbon economy.
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OueHkKa 3PPeKTUBHOCTU UHBECTULMOHHbIX HANOrOBbIX NbroT
B Poccuu

M. P. ITunckaa © , 10. A. Cmeuienxo © <, K. H. L{azan-Manoxicuesa

Hayuno-uccredosamenvckuii puHancogulil uHCMuUmym,
2. Mockesa, Poccus

DA steshenko@nifi.ru

AHHOTauuS. IHBECTULIMM ABNSIOTCA OAHUM U3 Havbonee BaXkHbIX aKTOpOB, onpefe-
NSAIOLLMX AKOHOMUYECKME KONebaHWs B KPaTKOCPOYHOM MEPCMEKTMBE Y SKOHOMUYECKMI
POCT B A0IrOCPOYHOM NepcrneKTuBe. Mo 3ToM NpuYMHE NPaBUTENbCTBA MHOMMX CTPaH
U>Ke AaBHO 33HMMA3IOTCS Pa3paboTKOM NOANTUKM, HANP3BIEHHOW Ha POCT MHBECTULM-
OHHOW aKTMBHOCTW BU3HEC3, MPY 3TOM MHBECTULIMOHHBIE H3MOrOBbIE NbroTbl ABAAOT-
CS 04HWM 13 OCHOBHbIX MCMOMb3YeMbIX MHCTPYMeHTOB. B Poccuu B HacTosLLee BpeMs
aevcteyeT bonblloe KOMYEeCTBO HaNOr0BbIX TbrOT MHBECTULIMOHHOM HaNPaBNEHHOCTH,
KOTOPOE MOPOXKAaeT 0cobeHHY0 HeEOBX0ANMOCTb B KOMMIEKCHOM OLEeHKe nx addek-
TMBHOCTW. Llenbio nccneqoBaHus sBnsieTca pa3paboTKa 1 anpobaLmns MeToamnKm OLEH-
K1 3 DEKTUBHOCTU MHBECTULIMOHHDBIX HA/IOrOBbIX SIbFOT, NPV MOMOLLIM KOTOPOW BOSMOXK-
HO ONpesennTb, MPUHOCUT 1M NOMOXKUTENbHbBIN 3PHEKT NbroTa Kak aAna beHeduLmapa,
TaK 1 AN rocyfapcTaa. [MNoTesa NCCnefoBaHna 3aK/IHY3ETCS B TOM, YTO OLeHKa ad-
(DEKTUBHOCTU MHBECTULIMOHHbBIX H3/IOrOBbIX SIbrOT MOXKET MPOBOAUTHCHA H3 OCHOBA-
HUM (MHBHCOBO-3KOHOMUYECKMX AaHHbIX O KOMNaHWW. B [aHHOM nccnepoBaHuy Npo-
BEAEH MOVCK NPUMEPOB OLIEHKM 3D PEKTUBHOCTU MHBECTULIMOHHbBIX H3MIOrOBbIX IbFOT
B Paspese KaXkaowm KoMnaHun-beHedurumapa NbroTel B TPYAAX 3apyberkHbIX Y4eHbIX
M H3 rocypapcTBeHHOM ypoBHe. CoenaH BbiBOA, YTO B bonblUMHCTBE CTPaH, 0bnapa-
IOLLMX BbICOKMM YPOBHEM OLIEHKM 3D ®HEKTUBHOCTY HaNOr0BbIX PACXOA0B, TAKME METO-
OVIKV He MpUMeHsoTCA. B pe3ynbraTe nccnenoBaHus boina npeanoxeHa v anpobupo-
BaHa METOAMKA OLEHKN 3 dEKTUBHOCTU MHBECTULIMOHHbBIX HA/I0FOBbIX IbFOT, KOTOPas
npeanonaraeT aHanm3 NPUMEHEHNS NbroT AENCTBYOLLMMM OpraHM3aumaMn. B meTo-
OVIKe COenaH aKLEeHT Ha NokasaTenu MUHaHCOBO-3KOHOMUYECKOr0 aHanmsa, OLeHKa
OCYLLECTBNAETCSA Ha OCHOBE MHAMKATOPOB, OnpefAensemMbix Ha yposHe beHeduumapa
1 XapaKTepuayoLLmX 3PEKTUBHOCTb MPUMEHEHWS UKa33HHbIX NTbrOT KaK ANk rocynap-
cTBa (bromxeTHasd ahMEKTUBHOCTD), TaK M A/1A HAMOronIaTeNbLIMKE (3KOHOMUYECKas
atheKTMBHOCTD). LIeHHOCTb UCCNEeA0BaHMS ONPeaessaeTCs NpeanioeHnaMm rno Lopa-
BoTKe Yxe 3anyLueHHon B 2022 . aHanMTU4eCKon cucTembl «3MEKTUBHOCTb SIbroT»,
He VIMeloLLLEeV aHanoroB B Mype. PesynsTtaThl paboThl NPeAcTaBAAT MHTEPEC ANS FO-
CYL3PCTBEHHbIX OPraHOB M HEKOMMEPYECKMX OPraHn3aLMii C LieNbt AMarHOCTUKM 3d-
(eKTa OT MPUMEHEHWS bFOT.

Knrovesbie cn108a: HanoroBble NbroThl; MHBECTULMOHHBIE HA/TOrOBbIE JIbrOThl; OLEHK3
3P HEeKTUBHOCTY HA/TOrOBbIX JIbrOT; HANIOrOBbIEe PACX0Abl; NpedepeHLIManbHbIR Hamno-
rOBbIV PEXXWM; HANIOrOBOE CTUMYIMPOBaHUE.

1. BeepeHue OTACIBHBIX OTPaCieH, SIBISICTCS BaKHOU
Cozmanue yCIoBUH NI IPUBJICUCHUS — 3a]ladeid SKOHOMHUYECKON M HAJIOTOBOM T10-
WHOCTPAHHBIX HMHBECTHINH, B TOM uncie JUTHKH [1]. Poccus mpenocraBiseTr mmpo-
MOMOIIIBIO HAJIOTOBBIX CTUMYJIOB JUIS 11€- KW CIIEKTP CTUMYJIOB KaK JJIsl HHOCTpaH-
JIe pa3BUTHUS YKOHOMHUKHU CTPAHBI €€  HBIX, TaK U JUISI MECTHBIX HHBECTOPOB [2].
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3a nocrneHee NECATUICTHE MTPOU3OIILIO
paciipeHue HaJIOTOBBIX JBIOT, YTO MPH-
BEJIO K POCTY BBIMAIAIOIINAX TOXOJ0B OO/I-
JKeTOB OrokeTHOM cuctemsr PO. K mpu-
Mepy, 00beM HeHe()Tera30BbIX HAaJIOTOBBIX
pacxonoB B 2021 r. moctur 2 864,0 Mipn
py0.! IIpu 3TOM, HECMOTPSI Ha 3HAYUTEIb-
HBIH pOCT OTNEPAIMOHHOTO JCHEKHOTO TT0-
TOKa, 3HAUUMBIX U3MEHCHUN B TUHAMH-
KE& WHBECTUIINI B NOOBIBAIOIICH OTPACIIH
He mpou3onuio. O6 dTOM CBUIETEILCTBY-
10T MaHHble PoccTara, corimacHo KOTOPEIM,
HarpuMep, HHIEKC (GU3NIECKOro oobe-
Ma MHBECTUIIMHM B OCHOBHOM KamuTall, Ha-
MIpaBJICHHBIX HA PEKOHCTPYKITHIO U MOZIEP-
Hu3amo, B 2021 T. CHU3WJICS 110 CPABHCHHIO
¢ 2019 1 2020 rr. 10 TaKOMY BHIY J€ATENb-
HOCTH, KaK JI00bIua ChIpOii He(hTH U MPUPOI-
HOr'0 ra3a. AHaJIOTHYHAsI CUTYaIUs HaOJI0-
JTAETCS ¥ B IPYTUX OTPACISIX IKOHOMHKH.

B cBs3u ¢ 3TUM TIpOBEIEHUE aHATIU-
3a ¥ OUEHKHU 3(h(HEeKTUBHOCTH IEHCTBYIO-
IAX WHBECTUIIMOHHBIX HAJIOTOBBIX JIBTOT,
UX MOHUTOPUHT ABJISETCS aKTyaJIbHOU
3aJlauei.

BBenenre HHBECTUITMOHHBIX HAJIOTO-
BbIX N6roT (MMHJT), Takux Kax HaJIOrOBBIMA
BBIUET UM YCKOPEHHAsl aMOPTU3aIus, CTU-
MYJIUPYET UHBECTUIIUU Ha YPOBHE Mpe-
MPUATHUSA 110 HECKOJIBKUM HAPABICHUSAM:
1) peanu3anusi MPOEKTOB, YBEIHMIHUBAIO-
X 00BEM MPOU3BOJCTBA, HO KOTOPHIE
0e3 aproT He ObLTM OBl MPU3HAHEI LIelie-
co00pa3HbIMU; 2) MUHHMU3AIUS 3aTpaT
MPUBEIET K TOBBIIIIEHUIO KAaTUTATIOEMKO-
CTH BCEX pealln3yeMbIX TPOEKTOB; 3) pac-
[IMPEHUE TPOU3BOACTBA MPOAYKIIMH HA HO-
BBIX MOITHOCTSAX [3].

B macTosmee BpeMs BOIPOCH aHa-
32 M OIeHKH 3P (HEKTUBHOCTH HAJIOTO-
BBIX JIBIOT HHBECTHIITHOHHOTO XapaKTepa
00CYKIar0TCs Ha TOCYAapCTBEHHOM YPOBHE
JIOCTATOYHO YacTo. MHHUCTEPCTBOM (hH-
HaHcoB P® B 2021 r. Obl1a IMOCTaBJICHA

" OcHOBHBIC HampaBicHUS OIOIKETHOH,
HaJOTOBOH W TaMOXXEHHO-TapU(PHOU MOJHUTH-
ku Ha 2021 rox m Ha miaHOBHIK mepuon 2022
u 2023 ronos.

3a/1a4a OmpeeNieHUs CIIeHalbHbIX YCII0-
BUI ¥ TTOPSIJTKA OLEHKH S PEKTUBHOCTH MH-
BECTUIMOHHBIX HAJIOTOBBIX PACXO/IOB, B TOM
YHCJIe HA OCHOBE CBEJEHUH (PMHAHCOBOU
OTYETHOCTH TIOyUaTeNel JIbroT, a TaKKe
aHaM3a JeUCTBYIOINX WHBECTUITHOHHBIX
HAJIOTOBBIX PAacXO/IOB HA OCHOBE OI[EHKU WH-
BECTULMOHHON aKTHBHOCTHU U CO31aBA€MOM
J00aBIIEHHON CTOMMOCTH HAJIOT OTLIATENb-
IIUKOM, TPUMEHSIFOIIUM JIbIOThI?.

B Poccun Hapabotan HOCTATOYHBIN
OITBIT aHAJIM3a U OIIEHKH HAJIOTOBBIX PAcXo0-
JIOB, OTHAKO HAJIOTOBBIC PACXOJIbI, BO3HMKA-
IOIIKE B PE3YJIbTAaTE UCIIOJIb30BaHMS HMEH-
HO MHBECTHIIMOHHBIX HAJOTOBBIX JIBIOT,
paHee OTACIbHO HE OLCHUBAJIHUCH.,

B 2022 r. Mundunom Poccun Obina 3a-
MyIIeHa B OKCIUTYaTaI[UI0 aHATUTHYICCKAs
cuctema «9(pHEKTUBHOCTD JIBFOT», KOTO-
past IO3BOJISET:

— OIICHHUTH BJIIMSTHUC WHBECTUIIMOH-
HBIX HAJIOTOBBIX JILI'OT (IpedepeHiiuaib-
HBIX HAJIOTOBBIX PEKUMOB) Ha (DUHAHCOBO-
SKOHOMMYECKHE ITOKa3aTeIIH A TSILHOCTH
HAJIOTOIIATEIIBIIUKOB B COMIOCTABICHI U
CO CPEIHEOTPACICBBIMY UHIUKATOPAMH,

— OIICHUTH BIIUSIHUE WHBECTUITMOHHOM
HAJIOTOBOM JIBFOTHI (Tpe)epeHIINAITBHOTO
HAJIOTOBOT'O PEKHMMa) Ha TUHAMUKY HHBE-
CTHUIIW, 3aHATOCTH, PACXO/IOB HA OILIATY
Tpyna u HUOKP;

— IPOBOJIUTH OLIEHKY KaK MO0 KaxX[0-
MYy HaJIOTOIJIATENbIIUKY, TaK U arperu-
pPOBaHO B paMKaxX MHBECTHUIIMOHHOW Ha-
JIOTOBO# JIBTOTHI (TIpedepeHIHnaIbHOTO
HAJIOTOBOTO PEXUMA);

— cnenathb BeIBOX 00 dhexTuBHOCTH
MPEIOCTABICHHBIX NHBECTUIIHOHHBIX Ha-
JIOTOBBIX JIBTOT (TIpedhepeHINaTBHBIX Ha-
JIOTOBBIX PEKMMOB) M TIOTPEOHOCTH TI0 UX
«JIOHACTPOIKE» .

2 OCHOBHBIC HAaNpaBJIeHUs OIOIKETHOM,
HaJIOTOBOH W TaMOXEHHO-TapU(PHOU MOTHTH-
ki Ha 2022 rox u Ha miaHoBBIH mepuon 2023
u 2024 ronos.

3 OCHOBHBIC HANpaBJIeHUs OIOMKETHOM,
HaJIOTOBOH W TaMOXEHHO-TapU(PHOU MOTHTH-
ki Ha 2022 roxg u Ha miaHoBBIH mepuon 2023
u 2024 ronos.
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IMonxon k aHanusy 3¢ PeKTHBHO-
CTH JIbI'OT, 3aJIOXKCHHBIH B aHAJIUTHYE-
CKYIO CHCTEMY, 0a3upyeTrcsl Ha OLICHKE
BJIMSIHUS HAJIOTOBBIX JIBIOT Ha (PMHAHCOBO-
HKOHOMHUECKHE TIOKa3aTeNn A TEIbHOCTH
HAJIOTOIJIATENbIINKOB B COIIOCTABICHUH
C YCTAHOBJICHHBIMH YPOBHSIMHU U CpeIHE-
OTpaciIeBBIMH UHAMKaTOpaMu. B pamkax
JAHHOTO MOJXOJa B MEPUMETP aHAIMN3a
BKJIIOYAIOTCS BCE HAJIOTOILIATEINBIIHUKH,
npuMeHsitoye Ty unu unyro MHJI, 3a uc-
KJIIOYEHUEM TeX, 110 KOTOPBIM OTCYTCTBY-
10T HaJIOTOBBIC JICKJIapariy Win Oyxra-
Tepckasi 0OT4eTHOCTH. CHUcTeMa Mo3BOJISICT
MPOBOJUTH aHAJHU3 [0 KaXJIOMy HaJIOro-
MJIATENBIINKY, OJHAKO B CBSI3U C YCTAHOB-
JICHHBIMH OT'PaHUYCHHUSIMH TI0 pas3riaiie-
HUIO CBEJICHUH, COCTABIISIFOIINX HAJIOTOBYIO
TaliHy, pe3yJbTaThl aHalIu3a MpeCcTaBlie-
HBI arperupoOBaHHO.

B «OCHOBHBIX HalpaBlICHHSX. ..» ' yKa-
3aHO, 4TO OBIJIO MPOAHATM3UPOBAHO 35 WH-
BECTUIIMOHHBIX HAJIOTOBBIX JIBIOT, U3 KO-
TopbIX 12 mpedepeHnnanbHBIX HAJIOTOBBIX
pexuMoB (B ToM uucie Ocobble 3KOHO-
MHUYECKHE 30HBI, TeppuTOpUH onepexa-
IOIIET0 COLUATBHO-KOHOMUYECKOTO pa3-
ButHsi, CBOOONHBIN OpT BraguBocTok
U 1p.) ¥ 23 OTAeNbHbIE HHBECTULIMOHHBIE
HaJIOTOBBIE JBTOTHI.

Lenvio uccnedosanus ABIAETCA pas-
paboTka ¥ anpodanrsa METOOUKH OLCHKH
3} PeKTUBHOCTH MHBECTUIIMOHHBIX Ha-
JIOTOBBIX JIBI'OT, IPU MOMOIIU KOTOPOH
BO3MOXKHO ONPEAEIUTD, IPUHOCUT JIH I10-
JOXXKUTENBHBIN 3(h(eKT IbroTa Kak s oe-
Heguuuapa, Tak 1 1Jisi FoCyJapcTBa.

T'unomesa uccnedoganus 3aKjroda-
€TCs B TOM, 9TO OIleHKa 3(PPEeKTHBHOCTH
WHBECTUIIMOHHBIX HAJOI'OBBIX JIBI'OT MO-
’KET IPOBOAUTHCS HA OCHOBAaHUU (HHAH-
COBO-PKOHOMHUYECKUX JAHHBIX O KOM-
HaHHUU.

" OcHOBHBIC HampaBicHUS OIOIKETHOH,
HaJOTOBOH W TaMOXXEHHO-TapU(PHOU MOJHUTH-
ku Ha 2022 ron u Ha miaHoBbId mepuon 2023
u 2024 ronos.

2. TeopeTuyeckue oCHOBbI

oueHku appeKTMBHOCTH

HanNoroBbIX NbroT

OnTuMu3aIus HaJIOTOBOH MOMUTUKHU
SBJISETCS OJHUM W3 CIIOCOOOB CTHMYITH-
POBaHMS pOCTa SKOHOMHUKH, XOTh U HE ca-
MBIM ITIaBHBIM [4]. B Mupe BoIpoch! OIIEHKH
3¢ PeKTHBHOCTH HAJIOTOBBIX JBIOT, B TOM
YHclie MHBECTUIIMOHHON HaNpaBJIeHHO-
CTH 00CYXJAIOTCS JOCTATOYHO JaBHO.
Ornpenenenre M MyOIUKAIUI OTYCTHOCTH
0 BEJIMYMHE HAJIOTOBBIX PACXO/IOB IIPHU3HA-
€Tcs Ha MEX/1YHAPOIHOM YPOBHE BaXKHOU
3ajJ]aue Ha My TH K TOCTHUXKEHUIO ITPO3pay-
HOCTH IPOBOJAMMON HAJIOTOBOM MOJIMTUKH.

B Hacrosmuii MOMEHT yike OoJiee cta
rocysapcTB MyOIHUKYIOT JaHHBIE O Be-
JIMYMHE HAJIOTOBBIX PACXOJ0B U IMpHU3HA-
10T B&KHOCTh UX OleHKH?. CylIecTByeT
TaK)ke HECKOJIbKO CTPaH C CUCTeMaThuye-
CKHMMU TPOrpaMMaMHt OLEHKH 3()(HeKTrB-
HOCTH HAJIOTOBBIX PACXOJI0B. K stum CTpa-
HaM, B YaCTHOCTH, OTHOcATcA Upnanaus,
[opryranus u Kanana.

PaccMoTpum nmoapoOHO MeTONMKHU
OLIEHKH HaJIOTOBBIX PAcXO/IOB, HCIOIb3Y-
€MBblIe B 9TUX CTPaHaX.

2.1. Ouenka r¢pgpexkmuenocmu

Hanoz06bix 1b2om 6 Kanaoe

MunuctepctBo ¢punancoB Kananbl
exerogHo myonukyetr OtyeT o enepans-
HBIX HAJIOTOBBIX pacxonax (naiee — OTuer),
KOTOPBIN BKITFOYAET YEThIPE YaCTH: OIHCa-
HUE€ KOHIIETITYyaJIbHOT'O TTOIX0/1a, OIIEHKY
Y TIOIPOOHBII aHAITN3 [IEJIEBBIX XapaKTepH-
CTHUK HAJIOTOBBIX PACXOJIOB, & TaK)KE€ MOHH-
TOPUHT 3 (HEKTUBHOCTH BEIOOPOYHBIX Ha-
JOTOBBIX pacxonos®. Onucanusiii B OTueTe
MOJIXOl K ONPEIEICHHIO HAJIOTOBBIX pac-
XOJIOB COOTBETCTBYET MEXKAYHAPOIHBIM
pexomeHaarusm, pazpadbotanasiM OICP,

2 JlaHHBIE O CYMMax HaJIOTOBBIX PacXO0I0B
102 rocymapcTB mpeactaBieHsl: https:/gted.net

3 Report on Federal Tax Expenditures —
Concepts, Estimates and Evaluations 2021. URL:
https://www.canada.ca/en/department-finan-
ce/services/publications/federal-tax-expenditu-
res/2021/part-8.html
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Y TO3BOJISIET MPEJCTaBUTh WH(HOPMAIIHIO
0 IIUPOKOM CIIEKTPE HAJOTOBBIX CTHMYJIOB.
BennunHa HaJIOTOBBIX PACXOIOB pac-
CUHTHIBAETCS MYTEM OIIEHKH JOXOJOB,
HEJOMONYYEHHBIX B PE3yJIbTaTe UCTIONb-
30BaHUs HAJIOTOBOTO CTUMYJa MpPHU yC-
JIOBUM HEM3MEHHOCTH JAPYTHUX (haKTOPOB.
B OtueTe npeactraBieHO KpaTKOE OMHU-
CaHWe KITFOYEBBIX KOHCTPYKTHBHBIX 0CO-
OeHHOCTEe! HAJIOTOBBIX PAaCcXOJ0B, B TOM
gucite OeHepHUIMapsl, 1eJIb BHEIPEHMS, Ka-
TErOpHsl, METOJI OLIEHKH, CTOUMOCTBH H JIP.
OneHka 3¢ ¢GeKTUBHOCTH HAJIOTOBBIX pac-
x0710B B KaHajie mpoBogUTCS C y4eTOM
0COOEHHOCTEH MPETOCTaBIISIEMBIX JIBIOT
OTIEIBHO MO KaXXJOMY HaJIOTOBOMY pac-
X0y, €XKEroJHO aHaJIu3 MPOBOJUTCS BCe-
T'O 110 HECKOJIBKUM HAJIOTOBBIM CTUMYJIaM.
PaccmoTpum MeToauKy OeHKH 3¢-
(EeKTMBHOCTH HAJIOT'OBBIX JIBI'OT, HAIIPaB-
neHHbIx Ha ctumynupoBanre HUOKP, omy-
omukoBannyto B Otuete B 2021 rl.

B Kanazne Ha HaoroBble CTHUMYJIBI
npuxoautcs okosno 80% rocynapcTBEHHOM
noaaepxku B o6mactu HUOKP2, Ctumy-
JUPOBaHUE Ha (eIepaIbHOM YPOBHE OCY-
niecTBisieTcs yepe3 [Iporpammy HaydHBIX
WCCJICZIOBAHUH U 3KCIIEPUMEHTAJIBHBIX pa3-
pabotok (SR&ED), kotopas obecnieunBaet
(hMHAHCOBYIO MOMJICPIKKY B BUJIC YMCHBIIIC-
HUSI HAJIOTOBOM 0a3bl 110 KOPIIOPATHBHOMY
HAJIOTy Ha BEJTMYUHY OCYIIECTBICHHBIX pac-
xonoB Ha HUOKP (nepeuens pacxonos onpe-
neneH 3akoHoM KaHasiet 0 Hanore Ha JTOXOJIbI)
Y COKpAIeHHs BETMYMHBI HAJIOTA Ha BEJIH-
YHHY HHBECTUIIMOHHOTO HAaJIOTOBOTO KPE/TH-
Ta, MPEJIOCTABIICHHOTO B COOTBETCTBHH CO CT.
127 (1) 3axkona Kanasps! o Haymore Ha JOXOMIBI.

ITo marapIM MuHHNCTEpCTBA (DUHAH-
co Kananpl, TeMn pocTa KonumdecTBa

"Income Tax Act. URL: https:/laws-lois jus-
tice.gc.ca/eng/acts/I1-3.3/section-127.html

2How Responsive Are R&D Expenditures
to Tax Incentives/Report on Federal Tax
Expenditures — Concepts, Estimates and
Evaluations 2021. URL: https:/www.canada.
ca/en/department-finance/services/publications/fed-
eral-tax-expenditures/2021/part-8.html

MPEANPUSITANA, UCTIONB3YIONINX HAJIOTO-
BbIE JILIOTHI B paMkax [Iporpammsr Hayd-
HBIX UCCJIE0BAHUH U DKCIIEPUMEHTAIBHBIX
paspaborok (SR&ED), B 2016 1. o cpas-
Henuto ¢ 2000 . coctasun 179 %, nmpupoct
3a 16 et — 9439 en. B aOCOMOTHOM BEIpa-
JKeHUH. BenndrnHa OCyIIeCTBICHHBIX pac-
xonoB Ha HUOKP yBenuunnace Ha 44 %
JUTST MAJIBIX Tpeanpusatuii u Ha 29 % —
nnsg kpynaseix. [loatn 70 % Bcex pacxo-
0B B paMKax [IporpamMMBbl mpuXoauiIoch
Ha MPeANPHUATHS 00padbaTHIBAIOIIETO CEK-
topa (40 %) u cexTop mpodhecCHOHATHHBIX,
Hay9IHBIX U TeXHUIeCKUX yeryT (30 %).

Jnst ananmm3a 3 EeKTUBHOCTH HAJIOTO-
BBIX pacxoioB JlemapramMmeHTOM (PITHAHCOB
Kanazp! Obl1a mpoBelieHa OlleHKa CTeTeHH
BJIMSIHUSI YPOBHS HAJIOTOBBIX CTUMYJIOB,
MpeocTaBIsIeMbIX B paMkax [IporpaMMel
HAyYHBIX UCCJEIOBAaHUI U HKCIIEPUMEH-
TaJdpHBIX pazpabotok (SR&ED), Ha Benu-
ynHy pacxonoB Ha HUOKP maneix u kpyn-
HBIX hupM. VicXoqHbIe JaHHBIE TSI aHATTN3a
ObUTH COPMHUPOBAHBI HA OCHOBAHHWH Ha-
JIOTOBBIX JeKJapallli M0 KOPIOpaTHUBHO-
My Hasory 3a 2000-2016 rr. UccnenoBanue
(hoxycupoBaIoch Ha ABYX KOMIIOHEHTaX
PacxooB: pacxosl Ha 3apabOTHYIO IJIaTy
Y MaTepHabl, a TAK)Ke Ha JaHHBIX 00 U3-
MEHEHHH CTOMMOCTH KaluTaa AJs HaJlo-
TOIUIATEIBIIUKOB, BBI3BAHHOM M3MEHEHUEM
(enepanbHBIX U IPOBUHIHAIBHBIX CTAaBOK
HAJIOTOBBIX CTUMYJIOB U CTABOK KOpITOpa-
THBHOTO HAJIOTA.

Ha ocHOBaHWHM MaccuBa MCXOIHBIX
JIAHHBIX BBHIIIEYKa3aHHBIX HHIUKATOPOB
MIPOBOTUIICS KOPPESIIHOHHO-PETPECCHOH-
HBII aHaJIN3, B pe3yibTare ObIJIO0 COCTaBIe-
HO ypaBHEHHE, I7Ie B KAUECTBE 3aBUCUMON
MePEeMEHHOW BBICTYIIMIIA HAJIOTOBEIE pac-
xonbl Ha HUOKP, cBsi3annbIe ¢ 3apaboTHOI
IJIaTOM U MaTepualiaMu B pa3pese oTpacieit
Y TIPOBUHITNH, 4 B KAYECTBE HE3aBUCUMBIX
TaKue WHAUKATOPHI, KaK ce0eCTOMMOCTh
HUOKP nns npoMBIIIIEHHON TPYTMIIHL,
peanbHbiit BBII, uncneHHOCTh HaceaeHust
TPYAOCIIOCOOHOTO BO3pacTa u JIp.

B pesynbraTe cnenaHbl clieAyonye
BBIBOJBL: 1) OI[EHKA 3JTACTUYHOCTH 3aTpaT
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Ha HUOKP nnst Mansix npennpusiTuii co-
craBuia —1,3, TakuM 00pa3oM CHHKCHHE
cTouMocTH 3aTpat Ha nposeaenune HOKP
Ha 10% yBenn4YMBaEcT YaCTHBIE PACXOIbI
Ha HMOKP na 13 %; 2) kpymHble npennpu-
aTus yBenmdat pacxoasl Ha HUOKP 6o-
nee yeM Ha 10 % B pesynbrare 10 % cHmxe-
HUS UX CTOMMOCTH; 3) BEJIMUMHA PACXOOB
Ha HHAOKP 3aBHCHT OT CTOWMOCTH Hay4-
HBIX UCCJIEA0BAHUH I10CIIE HAJIOr000I0XKe-
HUS, 4) BeIWYWHA HAJIOTOBBIX PacXOJIOB
OKa3bIBaeT OOJIbIIEE BIMSIHUE Ha [IPOU3-
BOZICTBEHHBIE MPEANPHUATHS MO CpaBHE-
HUIO C HETPOM3BOJICTBEHHBIMH.

B uTore caeman BBIBOJI, YTO HAJIOTO-
BBIE CTUMYJIBI B pamKax [Iporpammer Hayd-
HBIX UCCIIEZOBAHNHN 1 SKCTIEPUMEHTATBHBIX
paspaborok (SR&ED) a¢dexruBHO cTUMY-
JUPYIOT AOTIOTHUTENbHBIN POCT pacxoJ0B
Ha HUOKP, ocobeHHo cpenn ManbIx pupm
Y B TIPOM3BOJICTBEHHOM CEKTOPE.

2.2. Oyenka ypghexmusnocmu

Hanozo6vix nb2om ¢ Hpnanouu

B 2014 r. B Upnanauu Obu1n onyOnm-
KOBaHBI PyKOBOASIINE MPUHITUITBL JIJTS
OIICHKH HAaJIOTOBBIX PacXoioB (manee —
PykoBozsinue NpuHITHIIB), KOTOPBIE JOJIHK-
HBI HCIIOJIB30BaThCS MIPU PACCMOTPEHUU
BOIPOCA O BBEIICHUHM HOBBIX HAJIOT'OBBIX
CTUMYJIOB H O IEPECMOTPE CYILECTBYIO-
mux . B PykoBoAsIIUX MPUHIUIIAX HE BbI-
nensrorcs otaensno MHJI, nanuerii Tin Ha-
JIOTOBBIX CTUMYJIOB OIIEHUBAETCS TIO OOIITHM
pexoMeHaamnusaM. OTMedaeTcs, 9To CyIe-
CTBYIOT JIBa BHJIA OLICHOK: IIPEIBAPUTEIb-
Has (ex ante evaluations) 1 olieHKa TOCT-
dbaxTyw™m (ex post evaluations). B Upnananu
MIPH OIIEHKE HAJIOTOBBIX PACXOI0B IIpHUMe-

14343, Report on tax expenditures In-
corporating Department of Finance Guide-
lines for Tax Expenditure Evaluation. URL:
https://www.google.com/url?sa=t&rct=-
j&q=&esrc=s&source=web&cd=&ved=2a-
hUKEw;jSrojO1Pr3AhXqwosKHWveAhOOQF-
noECAgOAQ&url=https %3A %2F %2Fassets.
gov.ie %2F181244 %2Fb0751f6a-d9b0—4bf4-bd-
cb-68214c¢7d62a7.pdf&usg=A0vVaw0OmSp-Ohqg6 Y-

jAFtxe3ge-ZA

HSIETCS TPONOPIIMOHATBHBI METOM, CyTh
KOTOPOTO 3aKJII0YAeTCs B TOM, YTO Mac-
mTad OLEHKH M ITyOMHA aHau3a YBEJH-
YHBAIOTCS B COOTBETCTBUU C BEITHMYNHON
HAJIOTOBOT'O pacxoja.

OmeHka HaJOTOBBIX PAacXoOJOB
B Mpnanauu onupaercs Ha Ba PyKOBO-
JAIUX IPUHINIIA, OCHOBAHHBIX Ha Te-
OpHMH ONTHMAJIFHOTO HAJIOTOO0OIOKECHHUS
U NPaKTHKE SKOHOMHUYECKOH OICHKH:
MPUHIIMIIA HEWTPAJIPHOCTH W MPUHINIIA
«mpoBana pelHKa». [Ipu omenke Takxe
YYUTBIBAKOTCA TPU BAXXHBIC KOHICIIIINH:
«nenseiitay (deadweight loss), cmere-
Hus «displacement» u albTEepPHATHBHBIX
U3JICPIKEK.

[Mpu ucronb30BaHUHU KOHIIETIIIAH «JIC/I-
BeliTa» MPOUCXONUT MOMbBITKA 3a(UKCH-
poBaTh O6’I)CMI)I ACATCIBbHOCTH, KOTOPBLIC
B JTI000M cllydae UMesin OBl MECTO B CITy-
Yae OTCYTCTBUS HAJIOTOBOTO cTUMYJa. Eciu
T€ UJIN UHBIC ﬂeﬁCTBHﬂ MMpOoun30IIIIN 6I)I
U B ClIy4da€ OTCYTCTBUA CTUMYJIMPOBAHN,
TO O6HII/IC BBIT'OJIbI OT TPUMCHCHU A HAJIOTO-
BBIX CTUMYJIOB IOJI’KHBI OBITH CKOPPEKTH-
pOBaHBL. DTO rapaHTUPYET PACCMOTPEHHUE
TOJIBKO T€X BBITOM, KOTOPBIE SBIISIOTCS IS
9KOHOMUKH JIOTIOTHUTENbHBIMU. YeM BbI-
II€ YPOBEHB «ACABEHTA», TEM MEHBIIIC BbI-
rOABI OT HAJIOTOBOTO cTUMYA. /11 oneH-
KM TIapaMeTpOB «JeABEHTa» UCIONb3YIOT
PsIA METOAOB, B YACTHOCTH SKOHOMETPH-
4eCKHe METO/bI, OTIPOCHI, HCCIICAOBaHMS
C y4acTHEM KOHTPOJIBHBIX I'PYTIIL

[Tpn mprMeHEeHUN KOHIEMIINU CMe-
meHns «displacement» yduTeIBaeTCsS TOT
(baKT, 94TO B CBSI3HU C JEHCTBHEM HAJIOTOBBIX
CTHMYJIOB MOXET ITPOMCXOUTH COKpallie-
HHE SKOHOMUYECKOH aKTHBHOCTH HEKO-
TOPBIX CyOBEKTOB, KOTOPBIC HE SBISIOTCS
OceHeduImapamMu J6roT. B TaHHOM ci1ydae
YHCTBIE BBITO/BI OT UCTIOIB30BaHMS HAJIO-
TOBOTO CTHUMYJIa JOJKHBI OBITH CKOPPEK-
THPOBAHBI B CTOPOHY YMCHBIICHHUS.

IIpu oneHke HaIOTOBBIX PAacXOJ0B
HeO6XOIII/IMO YUYUTBIBATh TaK>XXC€ KOHIICII-
W0 «AJIBTCPHATUBHBIX U3ACPIKEK», KOTOpasd
3aKIII0YACTCs B yUeTe allbTepPHATHBHBIX U3-
JIepkeK paboueii CUITBI M TOCYAapCTBEHHBIX
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pacxonoB. B pe3ynbrare HajIOrOBBIX CTH-
MYIIOB ONpeeTICHHBIE KaTeTOPHH HAJIOrO-
TJIaTENBITUKOB MOMYYal0T IPEUMYIIECTBA
nepen IpyruMu cyObeKTaMu, HajJoroBas
Harpy3ka Ha KOTOpBIX BbIIIe. UTOOBI yuecTh
AIBTePHATUBHYIO CTOMMOCTB TOCYAapCTBEH-
HBIX CPEICTB, (DaKTHUeCcKas BEIIMYMHA Ha-
JIOTOBBIX PACXOJ0B KOPPEKTHPYETCs Ha Ta-
paMmeTp TeHeBoi 1eHbl. [lopsiiok pacdeTa
TEHEBOW 1IeHbI ompesiesieH B PykoBocTBe
1o sKoHOMHUueckoi orienke Kogekca rocy-
JApCTBEHHBIX pacxonoB Upmananu.
CoriacHO yCTaHOBIIGHHOW B CTpaHe
mkane (tabm. 1), gyem BbpIIIe pa3-
Mep HaJOTOBOTO pacxoia, TeM Ooiee

MO POOHBIN aHATU3 JIOJKEH OBITH MIPOBE-
neH. [lepuognyHOCTh TPOBEICHUS] MOHH-
TOPUHTA COCTABIISACT 5 JIET, OIHAKO B CITy-
yae TiepecMoTpa Ieseld Tocy1apCTBEHHON
MTOTUTHKH BO3MOKHO TTPEICTaBIICHHE ITPO-
MEXYTOYHBIX 0030pOB.

JI1st onleHKH MOCeNCTBUM MpUMEHE-
HUS HAJIOTOBBIX CTHMYJIIOB OIPEAEISIOT,
TIOBJTUSIIO JIX TIOJIOKUTEIIFHO WX BHEIpE-
HHE Ha ITOBEJIEHIE HAJIOT OIIaTEIbIIMKOB,
Ha YIy4IIeHUE PE3yIbTaTOB UX JCSITEIh-
HOCTH WJIM Ha IOBBIIIEHHE YKOHOMHYECKOM
AKTUBHOCTH 10 CPAaBHEHUIO C CUTYaIlH-
eif, KorJla HaJIOTOBEIN CTUMYJI HEe OBIIT OBI
HCIIOJIb30BaH.

Tabnuua 1. LLikana oueHKM HanoroBbiX brOT UCXOASA U3 pa3Mepa
HeA0MnonyYyYeHHbIX HaNoroebiX A0X0A08 B MpnaHauu

Table 1. Scale for assessing tax incentives based on the amount of tax revenue

foregone in Ireland

Bennunna CyTb oueH-
HaJIOTOBOT'O Ypo- CyTb npeaBapUTEIbHOM OLIEHKH KM TocTdak- HepeCI\fOTp Hanoro-
pacxona BCHBb TYM BOM JIBI'OTHI
Or1 1 |IIpexBapuTensHas OIleHKA Ha oc- | Mcnomis- Ilepecmotp nocie 5 ner
a0 10 mutH HOBE OTBETOB Ha BOIIPOCHI U OIIPE- | 30BAHUC HCIIOJIb30BAHUA
€Bpo JIeJIeHUE KPUTEPHUEB [ TOCIEny- | KpUTEpHUEB
IOLIEH OLEHKU
Or 10 2 | Ilonpo6Has olneHKa (aHATU3 [Tonmuast NuannuupoBanue nepe-
10 50 muH Ha OCHOBE CLICHAPHEB MJIN aHa- noctdak- CMOTpa IIapaMeTPOB Ha-
€Bpo JOTMYHOTO METO/A, H3JI0KEHNE TYM-OILIEHKa |JIOTOBOM JIBI'OTHI TIOCIIE
IPEJIaraéMbIX METOJIOB U TpPe- BBITOJ U 3a- |5 JIeT.
0OBaHWI K JAHHBIM JJIS TIOJTHOTO | TpaT [IpomesxyTouHBI 0030p
MOCJIEAYIOIIEr0 aHaIN3a «3aTpa- 10 ICTEYEHUH TPEX JIET
TBI — BBITOZBI») B CIIy4ae, eCJIM TOJ0-
BbIE HAJIOTOBBIE PACXO0-
JIBI TIPEBBIMIAIOT 25 MITH
€Bpo
Bonee wem | 3 |[lomubrit ananms «3aTpatel — BeI- | [lomHas [IpomesxyTouHBI 0030p
50 miTH eB- TOJBI», aHATHN3 TPEOOBAHUM U Me- | TOCT(hak- 10 UCTEYEHUN 3 JeT
po TOJOB JJIS TTOJTHOM MocT(hak- TyM-OIICHKa
TyM-OIIEHKH «3aTpaTsl —
BBITOJIBI»

Tpumeuanus: AHaNN3 3aTPaT U BBITOA — 3TO SKOHOMHUYECKHUIT OAXO0/, KOTOPBIN HAIPaBJIeH Ha 00b-

C€AUHCHUE BCEX 3aTPaT U BBITOJ OT BHCAPCHHU A HAJIOTOBOI'O0 CTUMYJIA ITOCJIE KOPPEKTUPOBKHU «ne/:[Bef/iTa»,

«IIepEeMEIeHHs» U «aJIbTepPHAaTUBHBIX n3aep:kek». [Ipu pacdyere ncmonb3yoT oduinatbHbIe pEKOMEH-

Jalluy [0 aHaJIU3Y 3aTPaT U BBITOJ, pa3paboTaHHble JlenapTaMeHTOM roCyAapCTBEHHbBIX PACXOI0B U pe-
tdhopm Upnanguu.
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B pamkax oLeHKH MOT'YT OBITh UCIIOJb-
30BaHbI CIEAYIOIIHUE METOJBL: BEIOOPOU-
HbIE MCCIIEIOBAHUSA, OIPOCH], HCCIIEI0BA-
HUS KOHTPOJIBHBIX rpymil. OLEeHKa TaKxe
MOJKET OBITh IPOBEACHA HA OCHOBAHUY aHA-
JM3a 0XBaTa HAJIOTOIIATEIbIINKOB, €CIH
HaJIOTOBBIM CTUMYJ HE BOCTpeOOBaH, o4e-
BUJIHO, YTO B 3TOM CIIy4ae pe3yJbTaThl €T0
BHEZApeHUs! OyayT MUHUMAaJIbHBIMU. B pam-
Kax JaHHOT'O BOIIPOCA TaK’KE IIPOUCXOAUT
aHaJINU3 MaclITaboB HAJIOTOBBIX PACXO/IOB.
B xauecTBe peKOMEHJOBaHHBIX [10Ka3aTe-
nedt st oneHkH 3(PpPeKTUBHOCTH TPE-
JlaraeTcsl pacCUMThIBaTh, HAPUMED, Be-
JUYUHY HAJOTOBBIX PAaCcXOJIOB B pacyeTe
Ha OJTHO CO3JIaHHOEe pabodee MecTo (ecin
[EIBI0 BBEJICHHS HAJIOTOBOTO CTUMYJIA SIB-
JIASIACh TTOJIEPKKA 3aHATOCTH).

B cnyuae, xorma cymMMa HeIOTIONY YeH-
HBIX HaJIOTOBBIX JOXO/IOB SIBIISIETCS CYIIC-
CTBEHHOH, B X0/ie aHan3a 3QHEeKTHBHOCTH
MIPOBOAMTCS MOJTHBIN aHAIH3 3aTPaT U BbI-
roza. PekoMeHayeTcs Takke paccCMOTPETh
U MPOAaHAIN3UPOBATh alIbTEPHATUBHI HC-
TMOJIb30BaHMU s HAJIOTOBOT'O CTHMYJIa C TOUYKH
3pEHHS IPSIMBIX PACXOAOB U PEryIUpPOBa-
HUSI, 32 CYET KOTOPBIX 11EJIb TOCYJapCTBEH-
HOM MOJIMTHKK MOTJIa OBl OBITH JOCTUTHYTA,
HO Oounee 3(h(eKTUBHBIM 00pa3oM.

2.3. Ouyenka rghghexmusnocmu

Hanozoewix avzom ¢ Illopmyzanuu

B 2019 1. B [Topryranuu Ob1510 o1y 0Imu-
KOBaHO ToJioxkeHue «HanoroBeie TbroTHI
B [lopTyranuu: KOHIETIIINN, METOIOTIOT 1S
u npakTuka» (ganee — [lonoxxenue), pas-
paboTaHHOE TS TIPOBEACHUS YTITyOIeHHO-
r'0 U3yYEHHSI CHCTEMBI HAJIOTOBBIX JIBIOT .

Cormacuo Ilonoxenuro, oleHka HaJo-
TOBBIX PACXOJ/IOB, POBOJIMMAs B CTPaHE,
OCHOBaHa Ha CIEAYIOMHUX MPUHIIH-
Max: MPO3pavyHOCTh BBEASHUS HOBBIX

' Os Beneficios Fiscais em Portugal Con-
ceitos, metodologia e pratica Maio 2019. URL:
https:/www.portugal.gov.pt/download-fiche-
iros/ficheiro.aspx?v=%3D %3DBAAAAB %2BL-

CAAAAAAABACZMDOWAgCGS %2BMmBA-
AAAA %3D %3D

HAJIOTOBBIX JIBTOT, MOHUTOPHUHT 3P deK-
TUBHOCTH UX IIPUMEHEHHUS U HEOOXOAH-
MOCTb OLIEHKH B COOTBETCTBUU C IIPUHIIH-
noMm npormnopuuoHagbHocT. B [onoxennn
OTMEYaeTcsl, YTO CO3JaHUe YHUBEPCAIbHON
oLeHKH 3()(HEeKTUBHOCTH ISl BCEX BUIOB
HaJIOTOBBIX CTUMYJIOB HEBO3MO)XHO BBH-
Iy 0COOEHHOCTEN KaXKI0# MpemrocTaBii-
emoi neroTol. [lpennaraemass MeToguKa
BKJIFOYAET NIPEBAPUTEIIbHY IO OLIEHKY (ex-
ante), MOHUTOPHHT (ongoing) U ONCHKY
JIEHCTBYIOIHUX CTUMYJIOB (ex-post) ¢ yde-
TOM IIEPEIOBOI'0 MEXKTyHAPOTHOTO OIBITA,
CYIIECTBYIOIIUX TEOPETUUCCKUX MOJIeTIeH
Y 9KCIIEPTHOT'O MHEHUSI.

[Ipu pa3zpaboTke HOBBIX HAJIOTOBBIX
CTUMYJIOB JIOJKHBI COOIIOATHCS MPaBH-
J1a, TIO3BOJISIONINE, C OJHOW CTOPOHBI, 00€-
CIIeYMBATh MPO3PAYHOCTD, C IPYTOH — ra-
PaHTUPOBATH, YTO AAHHBIN CTUMYJI MOYKHO
B OyJyIlIeM OLIEHUBAaTh, 1 OCYIIECTBISATH
KOHTPOJb 3 (HEeKTUBHOCTH.

C MoOMeHTa BHEAPEHHUS HAJOro-
BBIX JIBI'OT OTBETCTBEHHBIE OPTaHbl IOJIKHBI
MPOBOIUTD UX CUCTEMATHUYECKHE TPOBEPKH.
OCHOBHBIE BOITPOCHI, KOTOPBIE pacCMaTpH-
BAIOTCS Ha ATamnax MOHUTOPHUHIA U OLICH-
KM TOCT(HAKTYM, aHAJIOTUYHBI BOIIPOCaM
B Mpnanaun. [ 1yOrHa OLIEHKH HaJIOrOBBIX
PacXomoB OCYILECTBISIETCS TPOMIOPLIHOHATIb-
HO CTOMMOCTH JIBI'OTBI AJI51 TOCYJapCTBEH-
HOTro OIO/IKEeTa U ONpeessieTcsl Ha OCHOBA-
HHUH CICAYIOIIEH IIKaJIbl: HEPBbIA YPOBEHb
BKJIIOYAET HAJIOTOBbIE PACXO/bI BETMYUHON
1o 15, BTopoii yposenb — ot 15 g0 50 u tpe-
THI yPOBEHb — CBbIILIE 50 MITH €BPO.

B cnydae npeaBapuTeNbHON OLICHKH
KJTFOUEBBIMH TTOKa3aTeIsiMu 3(ppekTHBHO-
CTH JUIsl BCEX YPOBHEH HAJOTOBBIX PacXo-
JIOB SIBJISIIOTCSL KOJIMYECTBO NOTEHIUAb-
HBIX OeHe(DUIIMAPOB CTUMYIIA U BEITMIMHA
HaJIOTOBBIX PACXOOB.

ITockonpKy MOTHOTA OLIEHKU HAJIOTO-
BOT'0 Pacxofia 10 U IOCJe €r0 BHEAPEHUs
ompenemnseTcs ypoBHEM, K KOTOPOMY OH OT-
HOCHUTCS, MEX/Ty HaJIOTOBBIMHU PacXOJaMu
Pa3ITMYHOTO YPOBHS JIOJKHA PUCYTCTBO-
BaTh pa3HUIIA B CIOKHOCTH U KOJIMYECTBE
WHIUKATOPOB OLEHKH 3(h(HEKTUBHOCTH.
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Jlns HamoroBEIX pacxofoB 1-ro ypoB-
HSI JOCTaTOYHO pacCMaTpUBATh TOIBKO 0a-
30BBI€ WHAMKATOPHL: KOJTUIECTBO OeHedH-
[IMapOB W BEINYMHY HAJIOTOBBIX PACXOJIOB,
a JIOTIOTHUTEIbHBIE HHIUKATOPHI TOKHBI
OITPEIENATRCS C YUETOM ITPUHIIHIIA TIPOTIOp-
MoHaITBFHOCTH. C TOYKH 3pEeHUs IPEIBapH-
TENBHON OLIEHKU HAJIOTOBBI CTUMYJI MOXKET
OBITH BHEJIPEH, TOJIBKO €CITH Ha ITOCTABIICH-
HBIE BOIPOCHI MOTYYEHBI Y/I0BIETBOPUTEb-
HBIe oTBeTHI. [locne peanm3army HaIoroBoro
CTUMYJITa HEOOXOTMMO Ha OCHOBE OLICHKH CJie-
JIaTh BBIBOI, OBLJIA JTM IOCTUTHYTA €TO MAKCH-
MasbHas 3PEKTUBHOCTD U COXPAHUIICS JTU
SKOHOMUYECKUH, COLMATbHBIN UITH TOTUTH-
4yecKui 3¢ PEKT OT BHEIPEHUS JIbIOTHL

J7151 HaJIOTOBBIX PAacX0I0B 2-TO U 3-T0
YPOBHEH TPOBOMUTCS CIIOKHBIHA U TITyOOKH
aHaJIN3 C UCIIOJIb30BAHUEM OOBEKTHBHBIX
METOJIOB OLIEHKH, BKITIOYAIOIINX ITPUMEHE-
HHUE TEOPETUUECKUX, SKOHOMETPUUECKUX
U IPYTUX MOJICJICH U/WIIH IeTaJbHbINA aHa-
nu3 3atpar u Beirof. OqHOBpEMEHHAs IMOCT-
(haKTyM-OIICHKA BCEX HAJIOTOBBIX PACXO/IOB
TpebyeT OrpOMHOT0 KOJIMUYECTBA PECYPCOB,
MO3TOMY CJIEyEeT MPOBOJIUTH AHAIU3 UC-
XOJIsI U3 MPUHIUIIA TPONOPLIHUOHATHHOCTH.

OrneHka 3QPEeKTUBHOCTH HAJIOTOBBIX
pacxofioB TpedyeT OONBIIOT0 MaCCHBA MH-
(opmanuu, B CBSI3U C 3TUM Ha 3Tarle Mpe/l-
BapUTEIHHOMN OLIEHKH PEKOMEHYeTCs Mpo-
BOJIMTH IJIAHUPOBAHHE C IeJbI0 cOopa
Heo0XouMoi HH(OpMAaIIUX IS TeKyIIe-
T0O MOHUTOPWHTA U MOCT(HAKTYM-OIICHKH.
Ha xaxxqoM u3 3TamnoB ainst o0ecredeHns
MPO3PavyHOCTH ONPEIEIISETCS OTBETCTBEH-
HOE JIUII0, BCS aHANM3upyeMas nHpopma-
IUS TOJDKHA OBITH OTKPBITOH M IOCTYITHOM.

PaccmoTpum onieHKY 3¢ deKTHBHOCTH
WHIJI B [Topryranuu. B [Tonoxennn npen-
CTaBJICHBI JINCTH MOHUTOPUHTA TI0 CIIEy-
FOIITUM HAJIOTOBBIM CTHMYJIaM:

1) HaIOTOBBIN PEXUM TOIAEPKKHU
naBecTunuil (Regime Fiscal de Apoio
ao Investimento — RFAI);

2) cucTtemMa HAJOTOBBIX CTUMY-
noB gt HUOKP (Sistema de Incentivos
Fiscais a Investigag¢do e Desenvolvimento
Empresarial — SIFIDE);

3) cxema BBIYETA HEpACIIpENCTICHHON
Y PEeMHBECTUPOBaHHOW MPpHObLTH (Dedugdo
por Lucros Retidos e Reinvestidos — DLRR).

Hanorosslil pexum noaaepxKu UH-
BECTHIIMI M BBIYET HEpacCHpeneIeHHOH
¥ PEMHBECTHPOBAHHOW MPUOBIIN OTHO-
CATCA K 3-My YPOBHIO HAJIOTOBBIX Pacxo-
noB. Onienka 3pGpeKTHBHOCTH IMTPOBOIUTCS
Ha OCHOBE 0a30BBIX U JOMOIHUTEIBHBIX
WHIUKATOPOB OLEHKH. J[omoTHITETHHBIC
WHIWKATOPHI TPEICTABIECHBI ITUPOKAM
MepeyHeM IMoKa3aTeinei, cpean KOTo-
phIX JHUHAMHKA OXBAUYCHHBIX MHBECTH-
[MUOHHBIX aKTUBOB (OCHOBHBIX CPEJICTB,
NpuOOPETEeHHBIX 3a MEPUOJ MPUMEHE-
HUSI TbIrOTHI, U HEMaTepPHATbHBIX aKTH-
BOB); IMHAMHKA PETHOHAIBHOI BalOBOM
00aBJIEHHONW CTOMMOCTH IO CEKTOpaM
SKOHOMUKH; pacueT OTHOUIEHHUS HaJlo-
TOBBIX Pacxo/I0B K CYMME OCYIIECTBJICH-
HBIX UHBECTUIIUH.

B IlonoxeHun 0TMEUEHO, UTO KpaiiHe
Ba)KHBIM aCIEKTOM SIBJISAETCA TO, UTO OLIEH-
ka 3 PEKTUBHOCTH HAJIOTOBOTO CTUMYJIU-
POBaHMS HHBECTHLIUH JOJKHA TPOBOJUTD-
Csl KOMIUJIEKCHO, TaK KaK pacCMOTpEHHUe
Ka)KJI0r0 HaJIOTOBOr'O pacxofa M30JIUpo-
BaHHO HE IO3BOJIUT B MOJIHOM Mepe olle-
HUTB JOCTHKEHUE 1eJIeH OBBILICHUS MH-
BECTULMOHHOW aKTHBHOCTH. TakKe BasKHO
OIIPEJETUTh OXBAT HAJOTOBBEIMU JIBIOTA-
MU HaJIOTOTLIATEIBIIUKOB, 3TO HE00X0IHU-
MO JIJTSI OI[EHKU KOHIIEHTPAINU HaJIOoro-
BBIX PAacXOJIOB.

2.4. Oyenxka r¢phexmuenocmu

Hano206bix 1b20m Bcemuphnovim

boankom

B HEeKoTOphIX CTpaHax omeHka s dek-
THUBHOCTH HAJIOTOBBIX JIBTOT MPOBOJUTCS
BcemupnasiM 6aHKOM. B KauecTBe mpuMepa
paccMOTpUM OIIEHKY 3(p(HeKTHBHOCTH HAJIO-
TOBBIX JIBIOT, HAITPABICHHBIX Ha CTUMYJIH-
pOBaHME MHBECTHUINII B HAYYHBIE HCCIIEI0-
BaHUs U pa3paboTku, B FOxHoit Adpuke'.

' Research and Development Tax Incen-
tive (FOxnas Adpuka). URL: http:/www.trea-
sury.gov.za/comm_media/press/2021/TaxPolicy-
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[IpoBeneHHBIN aHANN3 TOJKEH OBLI
OTBETHTH Ha BOIPOC, ABIISLITUCH JIN YKa3aH-
HBIE HaJIOTOBBIE JBIOTH () (PEKTUBHBIMU
¢ 2006 no 2021 r. u cnenyer M NpoaJe-
BaTh ux aeiicteue ¢ 2022 r. I obecre-
YeHUSI 00BEKTHBHOCTH OIEHKA IMIPOBOJIH-
Jack BceMupHBIM 0aHKOM M 3aBEPITHIIACh
B 2019 r. CnenyeT OTMETUTH, UTO BBILIE-
yKa3aHHBIC HAJOTOBBIE JBTOTHI MPEH0-
CTaBJISTUCH HAJTOTOILIATEBITUKAM TOIBKO
TTOCJIE PACCMOTPEHMUS COOTBETCTBYOIIHNX
3asBOK FOCYJapCTBEHHBIMH OpTaHAMH
¥ IpUMEHEHHE CTUMYJa 00s53bIBajio Oe-
Hedumuapa IpeaocTaBIsATh JOTOIHHU-
TEJbHYI0 HHPOPMAIIUIO O IESITCIBHOCTH.
CornacHo OTyeTy 0 rocyJapCTBEHHOM
oromxkete 2021 1., B FOxHOM Adpuke B 00-
11eM 00bEeMe HAJIOTOBBIX PACXO0B HAJIOTO-
BBIE PACXOJIBI B CBSI3U C MPEJOCTABICHIEM
Hajorosbix J6roT Ha HUOKP cocraBis-
1 menee 0,1 %.

Ouenka 3 (EeKTUBHOCTH BKIIIOYAJa
CIIeNYIOIINE HAIPABICHUS:

1) cOop AaHHBIX O KOMIAaHUIX, MO-
JIYYUBIIUX MPABO MPUMEHSITh HAJIOTO-
Byto protry Ha HUOKP 1 0 xomnanusx,
Ybsl 3asiBKa HE ObLiIa MOJICPIKaHa;

2) OlleHKA JOTOTHUTENILHOTO IPUPOCTA
naBecturui komnannu B HUOKP, Bo3Huk-
IIET0 B pe3yJbTaTe UCIIOIb30BAHUS JIBTOTHI;

3) OlleHKa SKOHOMHUYECKOTO BO3JICH-
CTBHS CTHMYJIa KOMIAHUSIMH, TO €CTh
omnpezeeHue BIUSHUE JIBTOTHI HA TIPH-
POCT MHHOBAIUH, TIOBBIIIICHUE 3aHATOCTH
Y IIPOM3BOIUTENFHOCTH, a TaKXke (PUHAHCO-
BBIX PE3YyJIBTATOB JIEITEIEHOCTY KOMITAHUY;

4) BeIpaboTKa peKOMEHmAI Ui
0 yIyYIIEHWI0O MOHUTOPUHTA HH(OpMa-
nuu, npoBoaumoro Ciyx060# 10X0H0B
HOxHo#t Adpukn u [lemaprameHTOM Hay-
KU U UHHOBAIIUN.

BcemupHbIil 6aHK cpaBHUBAI KOMIIa-
HHH, UCTIOJIH3YIOIIHE HAJIOTOBYIO JBIOTY
1 KOMITAaHHH, KOTOPBIE HE TIOTYIUIIH TIpa-
BO HCIIOJIF30BATh CTUMYJ CO CXOXHUMH

Discussion/2021121501 %20Discussion %20Doc-
ument %20-%20Research %20and %20Develop-
ment %20Tax %20Incentive.pdf

XapaKTepUCTUKAMH, TO €CTh HCIOIb30-
BaJICsl METOJ] aHaJoruu. B BEIOOpKY TI0-
nanu 18 xoMmaHui, KOTOPBIE JbTIOTHI
HCHOJIL30BaIN, U 14 KOMITaHWH, HE HC-
MONB3YIOIIHX JIBFOTY, OCYIIECTBIISIONINE
JIEATETFHOCTH B CEKTOpPE MPOU3BOJICTBA
u OusHec-yciyr. HecMoTps Ha TO, 9TO BBI-
Oopka ObllTa JOCTAaTOYHO MaJjia, OBLITH cle-
JIAHBI CIEAYIONIHE BBIBOJIBI: AJIS BBIIIE-
yKa3aHHbIX 18 KOMOaHUW MpUMEHEHUE
HAJIOTOBOW JIBT'OTHI MTO3BOJIUIIO YIBOUTH
BenmnuuHy pacxomoB Ha HUOKP, To ectb
B JIOTIOTHEHUE K TOMY, UTO B CpelHEM 0e3
CTUMYJIa KOMITAHUH OBl YBETHMYHIIA PacXo0-
I61 Ha 1,7 MITH F0)KHOA(PUKAHCKHUX PIHJIOB.

OmneHka TakXke Mmokasaja, 4To CTH-
MYJI, BO3MOXHO, YBEJIUYUI pa3Mep BO3-
HarpaxJaeHus pabOTHUKOB, OCYIIIECTBIIS-
omux aeateabHoctu B chepe HUOKP,
YTO HE SABISCTCS ICICBBIM PE3YJIBTATOM.
DTO MOXKET YKa3bIBaTh HA TO, YTO KOMIIa-
HUH-OeHepULHapbl MPUBJIEKAIOT OoJiee
BBICOKOOIIJIAYMBAEMBIX M BHICOKOKBAJIH-
(unmpoBaHHbIX pab0THUKOB. KoMIaHuu-
OcHeuUIIUaphl TAK)KE C HU3KOH BEPOSITHO-
CTBIO pacCMaTpUBaJId TOCYJAPCTBEHHOE,
TPYyAOBOE U MHOE PEryJIUpOBaHUE KakK
MPENsITCTBUE IS MOJYYCHUST HAJIOTO-
Boil nerotel Ha HUOKP, Bo3MoxHO yun-
THIBasi CYIIECTBEHHYIO (PMHAHCOBYIO BHITO-
Iy oT cTiuMyJia. CTaTUCTUYECKU 3HAYMMOTO
BIIUSTHUSI UCTIOJIB30BAHUSI HAJIOTOBBIX CTH-
MYJIOB Ha JIpyTUe MOKA3aTelH JesATeNb-
HOCTH, 2 UMEHHO WHHOBAIINH, 3aHATOCTH,
HSKOHOMHYECKHH POCT BBISBIICHO HE OBLIIO.

Takoke oleHKa MoKasasa, YTO MHOTHE
Oeneumaps! He COONIONATN 00sS3aTEIh-
CTBa TIO TPEIOCTABJICHUIO OTYETOB O pe-
3yJbTaTax AesITeIbHOCTH B CBS3H C IIPH-
MEHEHHEM JIBFOThI. VI3 rpyIIibl KOMIAHUH,
KOTOpBIE TIPEJICTABHITN OTYETHI O TIPOAEIIaH-
HOIi paboTe, 6oasmuHCTBO (95 %) monara-
JIY, YTO CTUMYJI TIOBBICHII X KOHKYPEHTO-
CITOCOOHOCTH | JTOJTEO PHIHKA.

B pesynprare ananmmza ObLIH BBIpa-
00TaHBl PEKOMEHIAIINH, HATIPABJICHHBIC
Ha COBEPIICHCTBOBAHHUE CUCTEMBI MO-
HUTOPHUHTA JCSITECIBHOCTH OcHeduIna-
pOB IIBTOT, TO €CTh CO3/IAHUE CUCTEMEI,
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KOTOpasi Obla OB 3aMPOrpaMMHUPOBaHA
Ha OICHKY TMOCJICACTBUN CTUMYJINPOBAHUS
4yepes peryspHbIe MPOMEKYTKH BPEMEHH.
Takke npejaracTcs BHEIPEHUE MEXaHH3-
Ma 00MeHa aHOHMMHBIMU JaHHBIMH OcHe-
¢urmapos co Ciryx60#t moxonoB HKOxHO
Adpukn, 9TO TIO3BOIIIO OBI TyYIIle OIIe-
HHUTB BO3JENCTBHE JIBIOTEHL

2.5. Oyenka rghghexmusnocmu

HA10208bIX 1b20M

UHEECMUYUOHHOU

HANPAGIeHHOCIMU 8 MPYOaX YUeHbIX

WHTepec npeacTaBisIOT TPYIbl yUe-
HBIX, KOTOPBIE HANPABJICHBI HA OIICHKY
3G HeKTUBHOCTH MHBECTUIIMOHHBIX Ha-
JIOTOBBIX JIBTOT B Pa3JIMYHBIX CTPaHaX.
[MocnencrBus BausiHUs peopM Kopriopa-
THBHOTO HAJOr0O00JIOKEHUS Ha YPOBEHD
KaIluTaJbHBIX BJIOKCHHI KOMIIAHHUU ObI-
JIY OJTHOW M3 HamboJiee BaXKHBIX TEM HUC-
cJeIOBaHUN B 00JIaCTH MaKpPOIKOHOMH-
KU U KOPIIOPATUBHBIX (DUHAHCOB B TPyAax
Stiglitz [5], Chirinko [6], Jorgenson [7].

B panHuX mnccnenoBaHusIX, OCHOBaH-
HBIX Ha MaKPO3KOHOMHYECKUX JTaHHBIX,
OBLITU CIIeNaHbl BEIBOJBI O HAJIMYHH Clia-
00M1 CcBSI3M MEXKy HAJIOTOBBIMH JIbTOTAMHU
n uaBectunusamMu Chirinko & Eisner [8],
Eisner [9, 10], Eisner & Nadiri [11].

Bonee no3aHue Tpyabl OB OCHOBAHBI
Ha SMITUPUIECKUX UCCIICOBAHUIX MUKPO-
JaHHBIX Ha ypoBHE ¢pupM Cummins et al.
[12, 13], House & Shapiro [14], Yagan [15],
Liu & Mao [16].

3acmykuBaeT BHUMaHUs paborta Zhang
et al. [17]. MadopmanmonHoii 6a3oi 3T0-
TO FICCIIEIOBAHUS SIBIISLTUCH IAHHBIE O BCEX
TOCYJIapCTBEHHBIX W YaCTHBIX TIPEATIPH-
atusix Kuras ¢ TomoBeIM 00€MOM BBI-
pyukm 6osee 5 MiH roaHei nnn 600 ThIC.
nmomut. CIIA ¢ 2000 mo 2007 1., KOTOpBIE
OCYIIECTBIISIIN A TENFHOCTh B TOPHO-
JIOOBIBAIOIIEM, DIEKTPOIHEPTETUIECKOM,
KOMMYHAJIBHOM CEKTOpax M B 00padaTsI-
Baromeil npompinieHHocTH. B 2007 1.
Ha BBIIICYKa3aHHbIC OPraHU3aIHH ITPUXO-
munock 47,4 % no6aBIIeHHONH CTOMMOCTH
MPOMBIIIUIEHHOTO Mpou3BojicTBa Kuras,

a 3aHATOCTb cocTaBiIAeT 26,8 % oT oO1ei
3aHSATOCTH B ropojfiax. B pamkax uccieno-
BaHUS MPOBOAMIICS aHAJIWU3 MHOTUX (H-
HAHCOBBIX NIEPEMEHHBIX U3 OaiaHca, OT-
yeTa 0 MpUOBUIAX U yOBITKAX M OTYETa
0 IBUKECHUH JICHE)KHBIX CPENICTB. ABTOPHI
MPOBEIN CPABHUTEIBHBIN aHAIN3 UHBE-
CTULIMOHHOM aKTUBHOCTYU KOMITAaHUH B 3a-
TPOHYTHIX HAJIOTOBBEIMH JIBTOTaMH OTpac-
JSX C MPENNPUATHIMU IPYTHX OTPACIEH.
AHanu3 Mmokasaji, 4TO HHBECTUIIHOHHOE
HAJIOTOBOE CTUMYJIIMPOBaHNE OKa3bIBAET
OompIliee BIUSHUC HA KOMIIAHUH, KOTOPHIC
MeHee OTpaHNYCHBI B ((MHAHCOBOM OTHO-
HIEHUH, TAKUE KaK 0osiee MEJIKUe GUPMBI
¥ (UPMBI C OOJTBIINM JICHE)KHBIM TTOTOKOM.
CrenaHHBIN BEIBOJ O TOM, YTO KUTAUCKHE
YaCTHBIC KOMITAHUY B 3HAYUTEIHLHOU CTe-
TICHU PearupyroT Ha HAJIOTOBBIC JILTOTHI, Ya-
CTUYHO O0YCJIOBJICH UX OOJIBIIIMM JICHEK-
HBIM IIOTOKOM. DTO TaKKe TOBOPUT O TOM,
YTO MOJYYCHHBIC Pe3yJIBTaThl HMEIOT 00JIce
HIMPOKUE MOCIISCTBUS JJ1s pa3pabOTKH MO-
JIUTUKY B CTPaHaX, HAXOSAIIMUXCS HA aHa-
JIOTUYHBIX CTAJAUSIX Pa3BUTHSI.

JlokazarenbCcTBa BIUSHUS U3MEHCHUN
B HAJIOTOBOM MOJIMTHKE HA HHBECTUIUOH-
HYIO aKTUBHOCTh OpTaHH3aIMid HAIIUIH OT-
paxeHue B paje uccnenopanmii: Auerbach
& Hassett [18], Cummins et al. [19], Desai
& Goolsbee [20], Cohen & Cummins [21],
House & Shapiro [14], Edgerton [22], Zwick
& Mahon [23].

Cummins et al. [19] mokazanu, 94To
MoCJie Ka)XXI0W KpyIHOU HAaJoroBoil pe-
tdopmer B CLIIA, HaumHas ¢ 1962 r., cyme-
CTBEHHO MEHSIACh CTPYKTYPa HHBECTUIIHH.
M HBEeCTULIMOHHBIE pACXOAbl KOMIIAHUH, KO-
TOpBIE CTONKHYJINCH C U3MEHEHUEM HaJIo-
TOBBIX JIBTOT, PEarnpOBANIH CHIIbHEE APY-
TUX KoMmaHuil Ha pedopMbl. CreaaHHbIe
aBTOPaMH BBIBOJIBI TIOKA3aJIH, YTO JOJITO-
CPOYHBIE N3MEHEHWS B HAJIOT000I0KEHUH
KOMIaHUH MOTYT UMETh 3HAYMTEIHHOE
BJIMSIHAE HA YPOBEHb UHBECTHUIIMI B OC-
HOBHOM KamuTa.

Desai & Goolsbee [20] caenanu BbI-
BOJI, YTO HAJIOTOBAs TIOJIUTHKA, TIPOBOTUMAST
B CIIA ¢ 1990 o 2003 1., cnocoObcTBOBaIa
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YBEJIMYEHUIO HHBECTHIINI B OCHOBHOH Ka-
nurtan Ha 1-2%. ABTOopaMu ObLIN IPO-
aHAIIM3UPOBAHKI J1Ba TIEPHO/A: HHBECTHU-
OUOHHBIN OyM 1990-X IT. © CHHXEHHE
WHBECTULIMOHHOW aKTHBHOCTH KOMITAHUH
B 2000-x T.

Cohen & Cummins [21] mpoaHan3u-
pOBaH BIUSTHUE MEXaHN3Ma YCKOPEHHOU
aMopTu3aiuu, BHeaApenHo B 20022003 rr.
B CIIIA. ABTOpamMu u3ydeHbl (PMHAHCO-
BbIE ITOKA3aTENN IESITeIbHOCTH 677 TEHIC.
koMmanuii B 2002 1. 1 646 THIC. KOMIIAHUHA
B 2003 r. B pe3ynbrare caenaHbl BEIBOIHI,
YTO BHEAPEHHASI KOHCTPYKITHS YCKOPECHHOM
aMOPTH3AITUH TIOBBICHJIA CTUMYJTBI KOMIIa-
HUU K MHBECTHPOBAHUIO, IIPUYEM B 00JIb-
e cTereHn B 000pyIOBaHHUE C JTUTETh-
HBIM CPOKOM HCIIOJTb30BAHUSL.

Edgerton [22] uccnenoBan BlIusHUE Me-
XaHU3Ma YKOPEHHOW aMOPTHU3AINH Ha ypo-
BeHb naBectunuii B CILIA. ABTopom cie-
JIaH BBIBOJI, YTO HAJIOTOBBIM CTUMYII B BUJIE
YCKOPEHHOW aMOpPTH3allMK OKa3bIBaeT HAU-
MEHBIIICE BIUSHHUE HA YPOBCHb MHBECTHIIUN
BO BpeMsI criafia SKOHOMHYECKOIN aKTHBHO-
CTH, KOTJa JCHEKHBIC MOTOKW KOMIIAHUH
CHHKAIOTCA.

House & Shapiro [14] yTBepxkaaroT,
YTO KOMIIAHHMH IJISI MAKCHMU3AI[UH BBITOJI
OT BPEMEHHBIX HHBECTUIIMOHHBIX HAJIOTO-
BBIX JIBTOT OCYIIECTBIISIOT MHBECTUIINHU
B 0oJiee JOATOCPOYHBIC aKTHBBHI.

Zwick & Mahon [23] oniennnu Biusi-
HUE BPEMEHHBIX HAJIOTOBBIX JILTOT HA MHBE-
CTHUIIMH B OCHOBHBIE Cpe/ICTBa. B pesynbra-
Te aHanu3a 0ojee ueM 120 ThIC. KOMITaHMI
CIIeNaHbl CIIeyFOIIHe BEIBOIBL. Bo-TIepBhIX,
HAJIOTOBBIM CTUMYII B BHJIE «aMOPTH3AIIH-
OHHOH TTPEMUI» TTO3BOJIIIT YBEIUIUTH COO-
CTBEHHBIN KanuTal kommanui Ha 10,4 %
3a 2001-2004 rr., BO-BTOPBIX, HAJIOIO-
BBIY CTUMYIT OKa3bIBajl OOJIbIIEE BIUSHIC
Ha MaJIble TIPEIITPUSITHS.

Du et al. [24] uccnenoBanu BIHSA-
HHE WHBECTUIIHOHHBIX HAJIOTOBBIX JBI'OT
B Kutae. Onn npoanaan3upoBaHbl TaH-
HbIE KUTAUCKUX KOMITAHUM, aKITUU KOTOPBIX
KoTUpoBaiuch Ha oupxke ¢ 2010 mo 2017 r.
Y UCTIOJIb3YIONTUX TIOJIUTHKY YCKOPEHHOM

aMOpPTH3aIMU OCHOBHBIX cpeacTB (B 2014 1.
wiu B 2015 1.). B pabote noguepkuBaercs,
YTO (prucKanbHas MONUTHKA, BKIIOYAIOLIAS
HAaJIOTOBBIE JIBI'OTbI, MOXET MO0y IUTH KOM-
NaHUH UHBECTUPOBATh, OHA TAKKE MOXKET
HEOXXKHMJIAaHHO MPUBECTH K TPoOIIeMe rora-
IIEHUS 3a10JKEHHOCTU U TAKUM 00pa3oM
YBEJIIMYUTH NOTEHIHUAIbHbIE Oy yLue pu-
CKH I KoMIaHuH. Tak:ke 0OTMEUEHO, 4TO
IIpY CTUMYJIHPOBAHUU SKOHOMUYECKOH Jie-
ATENIPHOCTH KOMIIAaHUH cama 110 cebe HaJjo-
roBas IIOJUTHKA MOXKET ObITh HEOCTATOU-
HOWM, IIOATOMY HEOOXOIUMAa KOOPIHHAITUS
JICHEe)KHO-KPETUTHOM IMOIUTHKH, KOTOpas
peanausyeTcst MpH MOMOIIX PEJOCTaBIIEe-
HHS OaHKaMU JAOJITOCPOUYHBIX KPEIUTOB
KOMIaHHUSIM.

Eichfelder & Schneider [25, 26] 060-
CHOBAJIM, YTO MHBECTUIIMOHHBIE HAJIOTO-
BbI€ JIBIOTHI B BH/I€ YCKOPEHHON aMOpTH-
3allM1 OKa3bIBAIOT 3HAYUTEIHHOE BIUSHUE
Ha YPOBEHb KalWTAJIOBJIOKEHUH, MOJ-
Jep>)KUBask UX poJib B Ka4eCTBE aHTHUIIH-
KJIMYECKOTO HHCTPYMEHTa (PUCKATHLHON
MOJIUTHKH.

ITonomapeBa [27] ananu3upoBana
MIpaBOBOE PEr'yJINPOBAHNE HHBECTUIMOH-
HBIX HaJIOroBBIX J6IoT B Kurae. Bornpocst
MPEIOCTABIEHUS HAJIOTOBBIX JIBI'OT MH-
BECTHUIIMOHHOM HAaNpaBJIEHHOCTHU B pa3-
HBIX CTpaHax OTpa)keHbI B cTaTbe [28].
TeopeTnueckre OCHOBBI HHBECTULMOHHBIX
HaJIOTOBBIX JIBI'OT IPEACTABIICHBI B paboTe
ITanckosa [29]. B cratesax bBynarosoii [30]
u CeparokoBoii [31] paccmotpeHa s dek-
THBHOCThH PETHMOHAIbHBIX HHBECTUIIMOH-
HBIX HaJIOTOBBIX JIBI'OT. Bompocs! coBep-
LICHCTBOBAHUS ACHCTBYIOLIET0 HAJIOTOBOTO
3aKOHOJATENbCTBA B YACTH TEOPETUKO-IIPa-
BOBOT'O 3aKPEIJICHUS U perilaMeHTaluu
MHCTUTYTa HAJOTOBOT'O JIbIOTUPOBAHUS
HcciaenoBanbl B pabote democumona [32].

W HBeCTULIMOHHBIE HAJIOTOBBIE JIBIOTHI,
UCIIONB3YEMBIE B 0COOBIX 3KOHOMHYECKHUX 30-
Hax, ¥ BOTIPOCHI OLIEHKHU X 3 PEKTHBHOCTH
n3ydanuck MukynuasM [33], KakaynnHoit
u ['oprnoseim [34], Unsunoii [35]. Bompockt
orreHKH A(h(HEKTUBHOCTH HAJIOTOBBIX JIBTOT
B 3apyOeXHBIX CTpaHax MpeACTaBICHbI
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B paborax llaranosa [28, 36]. Cneunduxa
WHBECTHIIMOHHBIX HAJIOTOBBIX BBIYETOB HC-
cnenoBanack Belomyttseva & Grinkevish
[37]. OneHka BIMSHUS HAJIOT000I0KECHHS
MPpUOBLITN Ha WHBECTHUIIMH MPOBOIIIACH
Belev et al. [38]. AHamHU3 METOIOB OIICHKH
3¢ PEeKTHBHOCTH HAJIOTOBOTO CTUMYJTHPOBA-
HUS 0COOBIX SKOHOMUYECKUX 30H MTPOBEICH
Sinenko [39]. MeTOmoIOTHIO OIICHKH HAJIO-
TOBBIX pacxosoB M 3((HEKTUBHOCTH HAJIO-
TOBBIX JIBTOT Ipemiioxmn Maiioypos [40].

YdeHsle, KaK MPaBUIIO, MPEAIPUHH-
MalOT TOMBITKH OIEHUTH 3PPEKTHBHOCTH
MHBECTUIMOHHBIX HAJIOTOBBIX JIBI'OT, OJI-
HaKO JIaHHAasl OIIeHKAa HaIlpaBJieHa IIPex e
BCETO Ha aHAJIN3 BCEX KOMITAHUH, UCTIONb-
3YIOIIMX JIBFOTHI B 1IEJIOM, a HE B pa3pese
KaxJioro 6enedunuapa aproTel. OneHka
3¢ (HEKTUBHOCTH HAJIOTOBBIX JILIOT MHBE-
CTUILIMOHHON HAIPaBJICHHOCTH Ha yPOBHE
OcHedunuapa JbroThl J0 CHUX HOP
HE MTPOBONIACK.

3. MeTopgonorusa uccnepoBaHusa

3.1. Cyenapuu

UCRONB30GAHUA 1b2OM

HAN020N1AMETBUSUKOM

[Ipu ouenke 3¢ppexruBnoctr MHJI
HEOOXOIMMO BBIIEISITH TPH CLICHAPHUAL.

Tabnuua 2. OnucaHue cueHapues
Table 2. Description of scenarios

1) Cuenapwmii 1 «6a30Bblii». Hamoro-
maTenbuk He ucnonbzyet MHJL, Ha ero
noBeJieHre oHa He BiuseT. Kak mpasuio,
HAJIOTOTLIATEIBIINK HEe peaTu3yeT WHBE-
CTHIIMOHHBIN ITPOEKT, CYIECTBEHHO HE yBe-
TUYUBaeT 00bEM WHBECTHUIIUN, a 3HAUHT,
00beM WHBECTHIINI U BETMYHHA HAJIOTOB
HaXOIATCS Ha YpPOBHE 0a30BOW BEIMYUHBL

2) Cuenapuii 2 «6e3 UHJI». Hamnoro-
miarenbuuk He npumMensieT MHJI, Ho yBe-
JUYMBAET YPOBEHb HHBECTHUIINN TaK Ke,
Kak ToT, y koro ectb MHJIL.

3) Cuenapwuii 3 «c UHJI». Hanorommna-
Tenbluk ucnonbzyetT MHJI u HapamuBaeT
00bEM MHBECTHUIINH.

[pu aranm3e 06eMa HAJTOTOBBIX PAcXo-
JIOB 32 OCHOBY O€peTCs CpaBHEHHE CLICHAPHCB
2 u 3 (tabi1. 2) u puxcupyroTcs HajloroBas 6a-
3a ¥ Mpo4re (PHAHCOBBIC MIOKA3aTe/ . TaKiuM
00pa3oM HEe YYUTHIBACTCS, YTO 0€3 JIbro-
THI TIOBEJICHUE HAJIOTOIJIaTENIBIIINKA MOT-
710 Ob1 OBITH HHBIM. bostee KOppeKkTHO cpaB-
HHBATh clieHapuu | 1 3, omHaKo MocTdakTyMm
CJIO’KHO TTPOCUUTATH MOKA3aTelH 10 CIICHA-
puto 1. Takke BaKHO OTMETHUTH, YTO ClIEHA-
puit 2, Korjia HaJIOTOIIATEIbIIUK HE IPU-
MEHSET JIbIOTY, HO YBEJIUYUBAET YPOBEHb
WHBECTUIMN, KaK U HAJIOTOIJIATEIIBIIUK,
KOTOPBIH JII'OTY HCIOJIB3YET, B PEaIbHBIX

Crenapuii Cuenapuit 1 Cuenapuii 2 Cuenapuii 3
By «0a30BBIN» «0e3 UHJI» «c UHJI»
O0BEM NHBECTHUIINI I I,+ Al T, + ATpz
Bennunna Hajtoro T6 T6 + AT1 T6 r Asz
Benmunuunna MHJI 0 0 B,
CyMMa Hasora K ymiarte I T, + AT, (T;+ AT ) - B,
B OromxeT 3a BeryeTom MHJI

Ilpumeuanus: Al — cymMMa IpUPOCTa MHBECTULIUH B CBA3H C PEIICHUEM HAJIOrOILIATENbIIMKA OCY-

IECTBUTH MHBECTULHOHHYO IEATENBHOCT 0€3 yueTa NPeloCTaBIseMbIX JbroT; AT, — cyMMa IpHpocTa

HAJIOTOBBIX ILIATEXKEN B CBA3U C PACIIMPEHUEM NEATENBHOCTH (paBen Al), ATlDz — CyMMa [IpUpOoCTa UHBE-

CTI/ILlI/Iﬁ B CBA3U C PCHICHUEM HAJIOTOIJIATE/IbIINKA OCYIIECTBUTh HHBECTUIUOHHY O ACATCIBHOCTD C YyUC-

ToM ucnois3zoBanus MHII; ATlDZ — CyMMa IIPpUPOCTa HAJIOTOBBIX IIJIaTEXKeH B CBSA3U C pacCIIUpPEHUEM Jes-

TEJLHOCTHU HAJIOTOILIATENbIINKA, KOTOPBIA ucnonb3yer MHIL; B, — cymma MHJL

Hcmounuxk: cocTaBIeHO aBTOpaMu.
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Tabnuua 3. HanpaBneHus aHanu3a UHJ1 pns oueHkn nx apPpekTmBHoCTH

(wabnon)

Table 3. Directions for the analysis of investment tax incentives to assess their

effectiveness (pattern)

Haxnor, nerota Benedunuap 1

Benedunuap 2 Benedunnap M

Haror 1
JIprora 1
JIsrora 2
Hamnor 2
JIprora 1
Hanor N
JIerora K

2 MHJI no Bcem Hamo-
ram OeHeduiuapa 1

Hroro

2 MHJI no Bcem Hajo-
ram OeHeduirapa 2

2 MHJI mo BceM Hao-
ram OeHeduirapa 3

HcmouHux: cOCTaBICHO aBTOpaMHu.

HKOHOMHUECKHX YCIOBHSX CIOKHO peajn3y-
€M, HO IMEHHO Ha OCHOBaHHUH TIPEATIONONKE-
HUSI, YTO TAKOM CLICHAPHIA UMEJI MECTO OBITb,
copMyITMPOBaHBI OLICHKH S(PPEKTHBHOCTH.

Hanoromnatenpmuk MOXET MOJb-
30BaThCSl HECKOJIBKUMU JIBIOTAMH OJJHO-
BpeMeHHO. ClieioBaTeNbHO, MPU OLEHKE
3 PEeKTUBHOCTH JIBTOTH B pa3pese OT-
JEJIBHOT'0 HaJIOTa BO3MOXHO yOIUpOBa-
HUE: OAHH U T€ JK€ JONOJTHUTEIbHBIC IJ1a-
TEXH MO0 IPYTUM HAJIOraM OZHOBPEMEHHO
YUYUTBHIBAIOTCS TIPH OIIEHKE 3(P(HEKTHBHO-
CTH JIBTOT 110 Pa3HBIM HAJIOTaM, YTO 3aBbI-
mIaeT mokasatenu 3hGeKTHBHOCTH (Tadi. 3).

Kpowme Toro, merora moxeT OBITH
3pdhekTUBHON IJIsT OTpaCIu B IEIIOM,
HO HE /IS BCEX HAJIOTOILIATENbIIHUKOB:
JUIST OMHUX JIBIOTa OKAa3bIBaeTCs PEelIaro-
UM (HaKTOPOM TIPU MIPUHATHH PEUICHHS
00 MHBECTHPOBAHUH, JUTSI IPYTHX — MEPOH
TOCYAapCTBEHHOW MOAACPIKKH JJIsI MHHH-
MU3aI1H HAJIOTOB 0€3 H3MEeHEHHsI 6a30B0-
r0 YPOBHS HHBECTHUIIUH.

3.2. Hoenmughuxayusn 6a306020

YPOGHS UHEGECHUNUTL

st u3MepeHus] BEJIHYUHBI J10-
MOJIHUTENbHBIX HAJOTOBBIX IJIAaTEKEH

HEOOXOAMMO 3a(hMKCUPOBATH OA308blil YPO-
6eHb NHBECTUINM, HAJIOTOBBIX IJIATEXKEH,
MHBIX [OKa3aTejeil B OTCYTCTBHE JIbTO-
TBI, B TOM YHUCJI€ Y4YECThb, BEPOSITCH JIH
OTKa3 HaJIOTOILIaTEIbIINKA OT peaan3a-
MY MHBECTULIMOHHOTO mpoekTa. s To-
ro 4To0bl 3aUKCUPOBaTH 0a30BBIA YpoO-
BEHb HaJIOTOBBIX IIJIaTeKel, HEAOCTATOUHO
B3sTh (hakTHUYecKue (PMHAHCOBBIC TIOKA3a-
TEJTU HAJIOTOTIATENNBIIUKOB M BEIYHCIUTh
CYMMBI HAJIOTOB 0€3 MPUMEHECHHUS JIbTOT.
PeTpocreKTUBHBIN aHAN3 JIOJKEH YUu-
THIBATh U CYOBEKTUBHYIO OICHKY MPe/-
NPUHUMATEITHECKUX PUCKOB 10 IPHHSTHUS
pELICHHUSI O peanu3aliy MPoeKTa (Harnpu-
Mep, JI0 TeoNIOropa3Be0YHbIX paboT HAJIO-
TOTUTATENBIINK HE 3HAET, OY/IET JTH MECTO-
pOXJIeHUE MPHUOBLTEHBIM, WIIH JI0 BBIXO/A
Ha PHIHOK HE 3HAeT OyIYIIYIO PEIHOYHYIO
KOHBIOHKTYPY). Ji1s onpenenenus 6a3o-
BOTO YPOBHS JIOMYCTHMO HCIIOJb30BaTh
9KOHOMETPHUYECKUE METOJIBI, DKCIIEPTHEIC
OLICHKH, OTIPOCHI HAJIOTOILIATEIBIIHKOB.
BaxxHO OTMETHUTBH, 4TO O1IeHKA Y deK-
tuHOCcTH MTHIJI B pazpese oTaeNnbHO B34TO-
r'0 HaJIOra UMEeT Or'PaHUYCHHUS, TOCKOIb-
KY HaJIOTOTUTATEINBIINK MOKET IPUMCHSTh
HAJIOTOBBIC JIBTOTHI CPa3y MO HECKOJIbKUM
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Hajnoram u cymma MHJI no onHomy Ha-
JIOTY MOKET OKa3bIBaTh BIUSHHE Ha Be-
JUYUHY APYTOro UCUYUCIEHHOTO Hajora.
Hanpumep, cymma HAIIN ymenpmaet
HaJIOrOBYI0 0a3y (YBEITHYMBACT PACXOIBL,
YYUTBIBaEMBIE IPU HAJIOT000JI0KEHNH) JIIS
Lesneld MCYUCIIEHUs Hajlora Ha NpHOBLIb.
CnenoBatenbHo, cymma MHJI no HAIIN
OyneT BIUATH Ha (popMHpOBaHUE HAJIOTO-
BO 0a3bl M0 HAJIOTY Ha MPHOBLTE. B cBs3M
C TUM JJIs1 HUBEJIMPOBAHUS TAKUX UCKAXKa-
romux 3G HEeKToB IeIeco00pa3Ho IpenBa-
PUTENBHO OLIEHUTH CylecTBeHHocTh MHJT
JIIS HAJIOTOIUTATENBIINKA. 3/1eCh U Jajee
MMeeTcs B BUAY IOPUINIECKOE JINTLIO.

3.3. Memoouka ouenku

Ippexmuenocmu

UHEECHMUYUOHHDBIX

HA10208bIX 1b2OM

[Ipennaraemast MeToMKa OLICHKH (-
¢exruBHoctn MHJI npennonaraer ananmns
npumeHenuss MHJI neiicTByromumu op-
TaHU3AIUAMU, KOTOPBIE HA MPOTIKECHUN
HECKOJIbKUX JIET ucnonb3oBaiu MHIL B me-
TOJIMKE TAaKKe CICNIaH aKICHT Ha MoKa3aTe-
71 (PMHAHCOBO-PKOHOMHYECKOTO aHAIN3a
JIesITeNIbHOCTH Bcel kommnaHuu. B ciyuae,
KOTJIa peub UJeT 00 omeHKe A EeKTUBHO-
ctu MHJI B paMkax KOMIJIEKCHOM JIBro-
TBI 110 HAJIOT'y HA TOMOJHUTEIbHBIN 10X0/
(HA/I), BaXKHO yYUTHIBATh, YTO ITOT Ha-
JIOT PACCUYUTHIBAETCS IO OTHOIICHHUIO K Ka-
KIOMY pa3pabaTbiBaeMOMY y4aCTKY HEIp,
TO €cTh (PMHAHCOBBIE, HAJIOTOBHIE U NHBE-
CTUIIHOHHBIE XapaKTEPUCTHKHA OTHOCSITCS
K KOHKPETHOMY y4acTKy Help, HaJoro-
BBIE JIBTOTHI PACIIPOCTPAHSIOTCS TOIBKO
Ha JTOOBITYIO Ha TAHHOM MECTOPOXKICHUU
He(Th, a HaJoroBas aekaaparus mo HJ1JT
OTpa)kaeT CBEACHHS TOIBKO MO JAHHOMY
MECTOPOXKICHHIO.

J1s Toro 9T00BI BEIBOZBL, IOy Y€HHEIE
B pe3yJbTare MPUMEHEHHUS METOIUKH, ObLITH
WH(POPMATHBHEIL, CIICYET PACCMOTPETH BO3-
MOKHOCTB €€ MCII0JIb30BaHusI rocje 3—4 Jer,
MIPOIIEIIINX C HaYaJIa MPOMBITIICHHON pa3-
paboTKHM HOBOTO YJacTKa HEIp, B KAUYECTBE
KPUTEPHUS TaK)K€ BO3MOXKHO PacCMOTPETh

UCIIOb30BaHKE 3HaYeHUS K03 uireHTa,
XapaKTePHU3YIOLIEro NEPHUO BPEMEHH, ITPo-
HIEAIINI C AaThl Ha4Yaja IPOMBIIIJICHHON
JOOBIYM HEPTH HA YUaCTKE HEIp.

BaxHbIM MOMEHTOM IpU HpOBeze-
HUU onleHKH 3 dexrtuBrocTH MHII sBs-
eTcsl BMeHeHUe OeHeuIuapy JIbroThl 005-
3aHHOCTH MPEAOCTABIIATh PACIINPEHHYIO
HHPOpMAITUIO 00 OCYIIECTBIIEMON Aes-
TEJIBHOCTH B PAMKaX MHBECTULIMOHHOIO
IPOEKTA, Ha peaju3aiuio KOTOPOro Muc-
nonbs3oBana MHIL.

[Nonaraem, 4TO cieayeT MPeaycMOT-
peTh BHECEHUE M3MEHEHHH B HAJIOTOBOE 3a-
KOHOJIATETILCTBO B YACTH PACIIMPEHUS Tie-
pUMeTpa mpenocTaBiIsieMoll HHPOPMAIHH
B HAJIOTOBBIH OpraH JUIsi BCEX HaJIOTOIJia-
TEIBIIMKOB, SBIISTFONINXCS OeHEePUITTApaMK
WHIJI. B yacTHOCTH, K TaKOW HHPOPMAIIH
MOT'YT OBITh OTHECEHBI JIAHHBIE O CBOOOTHOM
JICHE)KHOM TIOTOKE Ha KOMITaHUIO, CBOOOI-
HOM JICHE)KHOM TTOTOKE Ha KaIluTall, JIOKY-
MEHTBI, MOATBEePKAAIoIINe (HaKTHIECKYIO
OIlJIaTy CYMM pacXoJI0B Ha IPHOOpPETEHHUE,
COOpY’KEHHE, N3rOTOBJICHUE, TIOCTABKY 00b-
€KTOB OCHOBHBIX CPEJICTB U JIOBE/ICHUE YKa-
3aHHBIX O0BEKTOB JI0 COCTOSHHS, B KOTOPOM
OHU MPUTOMHBI JIJIS1 UCIIOIB30BAHUS, IPH-
o0peTeHne HMYIIECTBCHHBIX MTPaB Ha TaKUEe
0OBEKTHI OCHOBHBIX CPEZICTB, CyMMBI HAJIO-
TOBBIX JIBI'OT, IOy YEHHBIX HAJIOTOILIATEIIb-
IIMKOM B pa3pese KakJoro HaJjora.

Ecnu onenka s dexrusroctu MHJI
NPOBOAUTCS MOCIE TOTO, KaK MPHUHS-
TO peLICHHE O MPUMEHEHUH JBbIOTHI (T. €.
noctdakTyM), TPYAHO BHIJECIUTHh Oa-
30801l ypO6eHb NHBECTUIIUN U HAJIOTrO-
BBIX IIATEXEW, KOTOPBIA ObI MMENI MECTO
B OTCYTCTBHE JIBI'OTHL.

C y4eToM 3TOro orpaHuYeHHs B CIIy-
yae OTCYTCTBUS UCXOIHBIX JAHHBIX O Oa-
30BOM yPOBHE WHBECTHUIIUI, HAJIOTOB IJISI
oneHkH dhdextusHocTr MHJII npenmaraet-
Csl HCTIOJIb30BATh [IOKA3aTeI! Ha YpOoBHE Oe-
Hedumrapa o Bcem npumensiembim MHJI,
XapaKkTepH3yolIue:

1) a3 hekTUBHOCTH MX IPUMEHEHU ST Oe-
HeHIMapaMHy ¢ TOYKH 3pEHHS rOCy1apcTBa
(6romxeTrHas 3G hekTHUBHOCTE);
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2) 3¢ (heKTUBHOCTH AJIS HAJIOTOIJIa-
TenbIIuKa (AIKOHOMUYecKas 3(PpPeKTHB-
HOCTB).

B kauecTBe HHAMKATOPA CYILECTBEH-
HOCTH MOT'YT BBICTYNIUTB JIBa ITOKa3aTeNs:
BO-NIEPBBIX, yaeabHbIN Bec UHII B cymme
WCYHCIJICHHBIX HAJIOTOB; BO-BTOPBIX, YIEIb-
He1i Bec THJI B 06beMe BEIpYyIKH/9UCTOM
MPUOBLITH.

Ecnu Bennunna MHJI He npeBbimaeT
5% [rubkoe 3HaUeHNE| OT HCUUCIIEHHOTO
Hajora u 5% [ruOkoe 3HaueHune| 9UCTOM
MPUOBLTH/BRIPY YK KOMITAHUH (OJJHOBpE-
MEHHO), OLIeHKY 3(()EeKTHBHOCTH MPOBO-
IIUTH HetlerecoodpasHo.

3.4. Ouenka 610031cemnoii

Ippexmuenocmu

ITokazarens npu3BaH BHISBUTH, JCH-
CTBUTENBHO U HAJOTOILIATEIBINUK pe-
WHBECTUPYET JICHE)KHBIC CPE/ICTBA, BBICBO-
O0oxnaromuecs Onarogaps ysbrore. OH
ompeaenseTcs Kak OTHOIIEHUE CyMM Ka-
MUTAJBHBIX BIIOKCHUN K 00bEMY HaJIO-
TOBBIX JIOXOJIOB, HE MOCTYTUBIIUX B OO~
JKETHI OFOJIKETHOM cucTeMbl Poccuiickoit
®denepanuu B CBSI3U C MPEAOCTABICHHU-
em MHJL

Koadppuuuent Z CAPEX

(6e3 HAC)
s dexTrBHO- I Xme;maua, (D)
ctu MHJI Z VIHII
rae Z C)‘lPEXﬁm_lZlC — BEIIMYHMHA Ka-

MATAJIbHBIX Bnomeﬂnﬁ, OCYIIEeCTBJIEH-
HBIX HaJOTONJIATENBIINKOM 3a MEePHO.
[lepuon onpenensercs Ha OCHOBAHUU I1e-
puozna ucnonp3zopanus MHII unu ucxo-
IS B3 CHETTN(HUKA JIEITETHHOCTH HAJIOTO-
TJIATETBITNKA U MOXKET OBITH PaBeH 3 HIIH
5 romam; Z TT 147 — cyMMa HaJIOTOBBIX I1O-
CTYTJICHUH, KOTOPBIC HE OBLITH TIepeUrC-
JIEHBI B OIOJXKETHI OIOIKETHOM CUCTEMBI
Poccuiickoit denepaiiii B CBA3M € UCTIONb-
3oBanueM MHJI 3a nepuon ee npuMeHeHUSI.
IMepuon Takke OMpeaeNIeTcs Ha OCHOBAaHUN
nepuona ucnoiab3zoBanuga MHJI unu ncxo-
ISl U3 CICHUPUKU I TEITBHOCTH HAJIOTO-
IJIaTeJIbIINKA U MOXKCET GBITB paBeH 3 nJin
5 rogam; X — MeJUaHHOE 3HAUEHHUE

MeauaHa

ko3 dunuenrta apdexrunoctu MHII,
paccuyUTaHHOE 110 BCEM KOMIIaHUSM — Oe-
Hedurmapam MHJI ¢ yuetom pazmepa koM-
[aHUU U BUJa 3KOHOMHYECKOU eI TeTIbHO-
cTd. B KauecTBe ee mMOporoBoro 3Ha4ECHUs
MOT'YT OBITh HUCIIOJI30BAHBI CPEIHUE HIIH
MeuaHHbIE 3HAYCHU .

CyMMBI KallUTAJIBHBIX BJIOXKEHUH, OCYy-
LIECTBIISIEMBIX HAJIOTOIIATENIBIINKOM, Ha-
MpsAMYIO HE OTpakaroTcs B hopMax Oyx-
rajJTepCcKOl OTYETHOCTH U B HAJOT'OBBIX
nexapanusax. OQHaKo HAJIOrOBOE 3aKOHO-
JATEeNIbCTBO MIPEyCMaTPUBAET CUTYAIINH,
KOTJ[a HaJIOTOIIJIaTeNbITUK 00s13aH Mpeio-
CTaBUThH JIOTIOTHUTENBbHYI0 HHPOPMAIUIO
0 BEJTMYMHE HHBECTHUINH.

K npumepy, cornacuo nm. 4 m. 1
cT. 25.11 HK P® yyacTHUKHU peruoHaib-
HBIX MHBECTHULIMOHHBIX MPOEKTOB (Jaiee —
PUII) npenocTaBisioT B yIOTHOMOYESHHBIN
OpraH rocyJapcTBEHHOHN BJIaCTH TaKHe JlaH-
HBbIE, KaK eKeTOAHBIN 00beM KalUTaJIbHBIX
BJIOXKCHUH, 00IIHi 00beM (PMHAHCHPOBA-
HUs1, 00BEM 3aTPaT Ha Co3aHue (Ipuodpe-
TEHHE) AaMOPTU3UPYEMOTO HMYIIECTBA IPH
peanu3anyyu UHBECTUILIHOHHOTO MPOEKTa
1 IpyTHe JaHHbIE, KOTOPBIE BHOCATCS B MH-
BECTULIMOHHYIO Jekiapanuto. CormacHo
n. 1 ct. 25.10 HK P®, popma nunaBecTuim-
OHHOU JIeKJapaly ycTaHaBiuBaercs Qe-
JIepalbHBIM OPraHOM HCTIOJHUTEIBHON
BJIACTH, YTIOJTHOMOYEHHBIM 110 KOHTPOJIIO
¥ HaJ30py B 00acTy HAJIOTOB U COOPOB.
[Ipu 3TOM BenMYMHA TPEIOCTABISIEMbIX
HaJIOTOBBIX JIBIOT OTpaHUYeHa 00BEMOM
OCYLICCTBJICHHBIX KallUTAJIbHBIX BIOXKE-
HUH HaJOTONJIATEIbIIUKOM — yYaCTHHU-
kom PUII. Tak, ct. 25.8 HK P® «O0611me
MOJIOKEHUSI O PETMOHAJIBHBIX UHBECTH-
LUOHHBIX IPOEKTaX» YCTAHOBJIECH MUHHU-
MaJbHBIA 00bEM KalTMTaJbHBIX BJIOKEHHH,
Ha CyMMY KOTOPBIX HaJIOTOIJIaTEIbIIUK —
yuacTHUK PUII MOXET CHU3UTh BEIMUUHY
yragnBaembix HajioroB (HAIIW u Hamo-
ra Ha MpUOBLTb OpraHU3AIINN).

C yueToM BBIIIEU3JI0KEHHOI' O CIey-
€T BMEHUTH BCEM KaTeroprsM HaJIoT OIlIa-
TeJNBUIUKOB, ucnonb3ytomux MHIJI, npe-
JIOCTaBIATH B YIIOJTHOMOYEHHBIE OPTaHbl

@ Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 522-550

ISSN 2712-7435



Evaluation of the Effectiveness of Investment Tax Incentives in Russia .

JIaHHBIE O BETMYMHE OCYIIECTBICHHBIX
KaIllATalIbHBIX BIOKEHHH, YTO ITO3BOJIUT
MPOBOJINTH OIEHKY 3PPEKTUBHOCTH TPH-
Mmenenns MHJI.

3.5. Ouenka sIkKoHoMuuecKkou

Ihhexmusnocmu

TTockonbky onenka MHJI npousso-
JIUTCSI B YCIIOBHSIX, KOTA JIBIOTHI YK€ BBE-
JieHbl, ycnoBus miisi ouenku MHJI B pam-
Kax cueHapus | He BEINONHSAOTCA. B cBA3M
C OTHM IIeJeco00pa3Ho CPaBHUTD MOKa3a-
TEIIH TOXOJHOCTH U PEHTA0ETHLHOCTH (aK-
THBOB ¥ TTPOJAAHHBIX TOBAPOB, TTIPOMXYKITHH)
HAJIOTOTUTATENBINNKA B CIIEHAPHH 3 CO CPel-
HEOTPACIICBEIMU 3HAYCHHUSIMH, a TAKXKE
MIPOBECTH aHAJHU3 MOJIUTHKHU BHITIIATHI
nuBueH 0B . THBIMH CITOBaMH, orpesie-
JIUTH, €CTh JIK BEPOSITHOCTH, YTO HAJIOTO-
IJIATEIBIINK YBEIUYNII Obl MHBECTUIIMU
U B OTCYTCTBHE JIBIOTHL.

Jns mpuMeHeHus CpEeIHEOTPACIICBBIX
3HAUEHUH CIIETyeT OMPEAEIUTh, KaKoH ypo-
BEHb KJacCH(PHUKAIUU BUJIOB IKOHOMHYE-
CKOM NIESITENFHOCTH CIIEAYET UCTIOIb30BAaTh.
Kax m3BectHo, OKB3]l nenut Bce BUABI
SKOHOMMYECKON NEeSITETbHOCTH Ha pa3-
JIeNbl ¥ KJIACChl. YUUTBIBAS CIICIUDUKY
ocHOBHBIX OeHedumapos MHJI, panuo-
HaJbHBIM MPEACTABISACTCS MPOBEACHUE
CpaBHEHMS [0 OCHOBHBIM pa3fiesiaM U KJiac-
cam OKBO]JI Ha ocHOBE KpuTepus pazmepa
BBIPYYKH HAJIOTOTLIATENBIUKA.

CrnengyeT OTMETHTH, UTO HAIIMUHE
Y HaJIOTOTIATENbINNKA (PUHAHCOBOTO pPe-
3yJbTaTa, 3HAYUTEIBHO MPEBHIIIAIONIETO
CpeIHEeOTPACIeBON YPOBEHbB, HE SIBISETCS
MoKa3aTesieM ero HeJoOPOCOBECTHOCTH,
TaK KaKk B MOMEHT IIPUHSITUS WHBECTHIIH-
OHHOTO PEIICHHS OH HE MOT ITpe/ICKa3aTh,

" OnpeneneHHyI0 CI0KHOCTh COCTaBISET
TOT (paKT, 4TO pacupenesieHne TUBUICHIOB B OyX-
rajgTepcKoil OTYETHOCTH HE OTpakaeTcs (IaHHbIe
CYMMBI OTPa)KaroTcs B KOHCOJIMUPOBAHHON OT-
YETHOCTH, HO HE Y BCEX TPYII KOMIIaHUH), a Iia-
TEXKH Ha YIUIaTy AWBHICH/IOB, yKa3aHHbIe B OTueTe
0 JIBMKEHHH JCHEXHBIX CPECTB OyXraJlTepCKOro
GanaHca, He IAIOT IOHUMAHUS, K KAKOMY NTEPHOTY
OTHOCSTCS BBIIUIAYEHHBIE CyMMBI.

K IpUMepY, OJIaronpusTHYI0 PIHOYHYIO
KOHBIOHKTYPY HJIH YCIIEX Ie0JI0ropa3Beioy-
HBIX pa0oT. Takoe cpaBHEHHE HEOOXOIUMO,
HO €r0 HEJJOCTaTOYHO ISl OKOHYATEIBHO-
ro BbIBOJa 00 addexTuBHOCTH/HEIDPEK-
tuBHOCcTH MHJL

Ecnin He D hEKTHBHOCTH JBTOTHI
Ha YPOBHE HAJIOTOIJIATENIbIINKA 00BsC-
HAETCA U3MEHEHUEM PBIHOYHON KOHBIOH-
KTYpbl, 0ObEKTHUBHBIM HAaJHMYUEM JIETIOBBIX
PHCKOB, 8 HE HCKYCCTBEHHBIM 3aHUKEHUEM
HaJIOTOBOW 0a3bl (IOTydIeHIEM HEOOOCHO-
BaHHOU HAJIOTOBOU BBITOJIBI), TO K TAKOMY
HAJIOTOIIJIATENBIINKY HE CTOUT MPUMEHSTh
MephbI B3bIcKaHus. Ecnu aprora Obina mc-
MOJIb30BaHA B MEPHOJ SKOHOMHYECKOTO
MOABEMA, TO CIEYET 3aJI0KUTh MEXaHU3M
OIIpeieNieHUs yPOBHSI, IPU KOTOPOM IIpUMe-
HEHUeE JIbIOTHl CTAHOBUTCS Hellesiecoodpas-
HBIM. TaKiM KPUTEPHEM MOXKET CTaTh OKY-
MaeMOCTb JIBI'OTHI, K IPUMEpPY, Ha yPOBHE
noxomunoctu Od3.

ITpu nonws3zoBanuu MHJI BHyTpeHH A
HOpMa JTIOXOAHOCTH HaJOToIJIaTeNbIInKa
(IRR) Oyzer BoIIe, yeM 0€3 HHBECTHIIH-
OHHOM NBroThl, U 0e3 yuera MHJI yka3zan-
Hast HOpMa OKa)keTcst Hrbke OeHumapka. IRR
paccUUTHIBAETCSA Ha OCHOBE [OKA3aTeNs CBO-
0OIHOTO AEHEKHOTO MOTOKA AJISl KOMITAHHH
(FCFF), xoTopblii mpencTapisieT co0oi cyM-
My: 1) onepallMOHHBIX JEHEKHBIX TOTOKOB
0e3 ydera IpOLECHTOB M0 3aliMaM, CKOppeK-
THUPOBAHHBIX Ha CTaBKY HaJora Ha PHOBLIb
OIIEPALIMOHHBIX JCHEKHBIX OTOKOB; 2) NH-
BECTULMOHHBIX JEHEKHBIX TOTOKOB.

Wndopmanus o BellIeyKa3aHHBIX 0~
Kaszaressix GOpMUPYETCs U1 YIIPaBIICHUS
JEHE)KHBIMH TOTOKaMH OPTaHU3aIUuH U OT-
pakaeTrcss B 00OPOTHO-CaIbA0OBBIX BEIO-
MOCTSIX KOMIITAHHH, OTYETaX O JBHKCHUU
CpEICTB, yUUTHIBAEMBIX HA CUETaX OyXrai-
Tepckoro yuera 50, 51, maHHBIX yIIpaBIIeH-
YECKOI0 y4eTa.

BHyTpeHHssI HOpMa HOXONHOCTH
(B MAEaIBHON CUTYyaIlMH) HAJIOTOIJIaTeIb-
IIMKa B CPAaBHEHUHU ¢ OEHIMapKOM:

IRR > IRR ®)

¢ yaerom MHJI — 6e3 yuera MHJI?

IRR <IRR 3)

6e3 yuera UHJI GeHumapk
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[Tpuuem IRR, gucrow iy CPABHUBACM
c I£€R6mmpx TOJBKO JJ151 CIIPaBOYHBIX LIE-
JIEH, HET 3a/1a4M 3a CUET JIbIOTHI CAENIaTh
MPOEKT 00Jiee MPUBJIEKATEIbHBIM IS UH-
BECTOPOB, YEM IIPU PEIHOYHBIX YCIOBUSAX,
TO €CTh HeJb3s 3aUKCUPOBATH HEPABEH-
CTBO CTPOTO Kak TpeOOBaHMUE.

OnHakKo 1o KpyIIHBIM KOMITAHUSIM CY-
HIECTBYET BEPOSTHOCTD, UTO HA MPOTSKE-
HUU aHAIIM3UPYEMOTO MIEPHUOJA ACHEKHBIN
HOTOK OyZAeT cTaOMIIBHO MOJOKUTEIbHBIM,
YTO NMPUBEIET K HEBO3MOXKHOCTH pacueTa
BHYTPEHHEN HOPMBI AOXOAHOCTU. B nan-
HOM CJTy4ae CJIeIyeT pacCMaTPHUBATh TOJb-
KO TOT JIEHE)KHBII TIOTOK, KOTOPBII HaIps-
MyI0 cBs3aH ¢ mpenoctasnenuem MHIL Oto
notpeOyeT BHECCHUS H3MEHEHHH B HAJIO-
rOBOE 3aKOHOAATEIHCTBO B YaCTH PaCIIU-
pEHUS epuMeTpa peaocTaBisieMoi OeHe-
¢unmapamu UHJI napopmanmm.

CootBercTBeHHO, /IRR ¢ yuetom MHJI
u IRR 6e3 yueta MHJI oTinyatorcst Ha cym-
MY HaJIOTOBBIX PacXOJIOB.

[pu pacuere nmokazateins (3) UCIONb-
3yeTCsl CPaBHUTENBHBIHN MOJIX0/I, B KaueCcTBE
3HAYEHUA IRRGquMapK MOT'YT OBITh HCIOJb-
30BaHbI CIENYIOLIUE TOKA3aTENH:

—IRR 1o conocTaBUMBIM HMHBECTUIIU-
OHHBIM ITPOEKTaM;

— cpenneotpacneBoit IRR o unBe-
CTULIMOHHBIM IIPOEKTaM;

— cpenneorpacneBoil WACC o unse-
CTULIHOHHBIM IIPOEKTaM;

— WACC ains 3apy0esKHBIX KOMIIAaHUH
C Y4E€TOM HONPABOYHBIX KO3()(HUIIUEHTOB.

Jns onpeneneHus BEIUYHUHBI YPOB-
Hs1, COOTBETCTBYIOILETO CPEAHEOTPACIEBO-
MY, MOXKHO HCTIOJIB30BaTh CPABHUTEIBHBIN
MOXOJ, UCIOIb3yEeMBbIH HE3aBUCHMBIMU
OLICHIMKaMu. B ciydae, korga mpu aHa-
JIN3€ MOXHO MPOBECTU CPaBHEHME C IIPsI-
MBIMHU aHaJIOTAMH, TO €CTh C KOMITaHHU-
SIMH, OCYIIECTBIISIOINMH OAUHAKOBBIN
BUJI ACATEIBHOCTH M UMEIOIIUMU CXOXKHUE
(hMHAHCOBO-?KOHOMHYECKHE TIOKa3aTeH,
TO HCIOJIb30BaHUE METOJIa AHAJIOTHH Pa-
[HOHAJIBHO, B CIIy4ae OTCYyTCTBUS Mps-
MBIX aHAJIOTOB MIEPUMETP MONCKA HEOOXO0-
JIMMO PacIIUPHUTh.

Jns ouenkn 3¢ (HEeKTUBHOCTH HHBE-
CTHPYEMOro KanuTajaa HeoOXOauMo pac-
CMaTpuBaTh KOAPPUIIMEHT eT0 peHTa0eINb-
HOCTH, TTOJIyYCHHBIC 3HAUYCHUS JTOJKHBI
OBITH OOJIBIIIE CPETHETO YPOBHS B OTPACIIH:

B 4or1
6€JTh) - o
Psecmponanoro  VIHBECTUPOBAHHBINA KAITUTAJT

Kanurana

>X )

rae YOII — mociieHanoroBas omnepalu-
OHHas MPUOBLIL (YHUCTAsT OTIEPAIlOHHAS
MPUOBLIE); X — 3HAYCHHUE, YCTAHOBJICHHOE
Ha OCHOBaHUU CPETHEOTPACIIEBbIX IaHHBIX.
B kadecTBe MOporoBoro 3HaYCHHS MOTYT
OBITH UCIIOJIE30BaHBI CPETHUE WITH MEIIH-
aHHBIC 3HAYCHUS.

Eme onaum nokazatenem 3ppeKTUB-
Horo ucnons3oanusa MHIJI seasercs ko-
3G QUIUEHT PENHBECTUPOBAHUS, YKa3bIBa-
IOMINI, KaKasi YacTh MPUOBLIA KOMITAHUN
HaNpaBJIseTCs Ha €€ pa3BUTHE U paclInpe-
HUe JesTenbHOCTH. Pacuer koaddunnen-
Ta IpeACTaBlieH HUXKe B popmyie (5) Kak
OTHOILIEHUE IPUPOCTa HepacHpeaeeHHOM
npuOBLTH 3a TOJ (3HAYEHUE HAa KOHEI] roja
MUHYC 3HaueHHE Ha HAYaJo roa) K YUCTOH
npuOBLIN Opranu3auu 3a rof. Ilockoabky
npumenenre MHJI cy1iecTBeHHO CHUkAET
YPOBEHb HAJIOrOBOW HArpy3KH, YTO KOMIICH-
CHpYeTCs yBeTHUEHNEM HHBECTUIIMOHHON
AKTUBHOCTH, KO3 PHUIUEHT PpEHHBECTHPO-
BaHUs IOJDKEH OBITh HE MEHbBILE CPeaHe-
OTPacIIEBOr0 3HAYCHHUSI U CTPEMHUTHCA K 1.

AHII S X 5
PEUHBECTUPOBAHUA ﬁ - > ( )
rae X — 3HaueHHe, yCTaHOBJIEHHOE Ha OCHO-
BaHUU CpeJHEOTpacieBblx naHHbIX; HIT —
HepacupeaeneHHas mpuobLTs (IPUPOCT
3a ron); UIl — ynctas mpuObLIE.

BriBox 06 adpdexruBrocTr MHJI nena-
€TCs Ha OCHOBE IOy YCeHHBIX OLIEHOK Or0f-
YKCTHOW ¥ SKOHOMIUYIECKOH 3(h(DEKTHBHOCTH.
JocTuxeHne ykazaHHbIX 3HAUEHUH MoKa3a-
TeJIeH SIBJIgeTCS 00s13aTeIbHBIM, HO HE BCe-
00BEMITIOIINM yCI0BHEM 3((HEKTUBHOCTH
MHIJIL. Heobxonmmo ompenestuTh Ioporo-
BbIe 3HaucHUS. O0sI3aTeIEHBIM MUHAMAJTh-
HbIM moporom 3¢ dexkrunocta MHIJI sB-
JISI€TCSl BBITIOTHEHUE YCIIOBUHN OI0KeTHON
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3¢ GEKTUBHOCTH U ABYX U3 ISITH MOKa3a-
Tesel S3KOHOMHUYECKOH 3(h(HEeKTHBHOCTH.

Hanoronnartenpmuku, sBiasiomne-
cs1 6enepunmapamu MHJI, momxHeI cTpe-
MUTHCS K MAKCUMH3ALUH PeHTa0eIbHOCTH,
MIOCKOJIBKY TOCYAAPCTBO OKHAAET, YTO OHH
OynyT MakcMalbHO 3(h(EKTUBHO HCTIONb-
30BaTh CBOOOIHBIE CPEACTBA, OKA3ABLINECS
B MX paclopsDKEHUH Ojarogaps JIbroTaM.
HcTounukoMm nHpOpManuu 1jis pacuera
s pexruBHOCTH MHJI siBNIsITOTCS TaHHBIE
0 QUHAHCOBO-XO3IMCTBEHHON e TEIHHO-
CTH HaJIOTOTUIATEIBIIHKA.

3.6. Oovexkm oueHKu u UCMOUHUKU

UHpopmauuu

HcTounnkoM nHGOpPMALIUHU JIJIs alipo-
Oarnuu mpenoKeHHOM MeTOUKH OIICHKH
3G PEKTUBHOCTH HHBECTUIIMOHHBIX HAJIO-
TOBBIX JIBTOT MOCIYXUja HHPOPMAIUOH-
Ho-aHanuTHdeckas cucrema FIRA PRO!.
OOBEeKTaMU OIICHKH BBICTYITHIIH KOMITAHHH,
OCYHIECTBISIIOIINE EATSIHHOCTh B paM-
Kax npedepeHnaibHOro HAJOrOBOTO pe-
>KMMa TEPPUTOPUH OTIEPEIKAIOIIECTO COIU-
aJIbHO-D)KOHOMHUYECKOT0 pa3BuTHs. Bee
12 oTOOpaHHBIX HAMH OpPTaHHU3AIUN OCY-
HIECTBIISIOT ACATEILHOCTD B OTPACTH PhI-
00JOBCTBA U PHIOOBOACTBA, KOTOPOH CO-
otBeTcTBYeT Pasnen A «Cenbckoe, 1ecHOe
XO034HCTBO, 0XOTa, PEIOOJIOBCTBO U PHIOO-
BoacTBo» OKBO/I 03 «P5100710BCTBO 1 pBI-
0oBOCTBOY. JlaHHBIE TPEICTABIICHBI 32 TIe-
puon ¢ 2017 mo 2021 1.

st neneit nanpHeimen naeHTHIKa-
AW KaXJ0H KOMIIAaHUHU OBLINA TTPUCBOCHBI
HanMeHOBaHHUs OykB andasuta. B cBA3M
C T€M, UYTO B OTKPBITOM JOCTYTI€ HAXO/AT-
CsI TOJIBKO JaHHBIE PUHAHCOBOW OTYETHO-
CTH OpraHu3aIluid, HEKOTOpPhIE TIOKa3aTelH,
MIPEIJIOKEHHBIE B METOJIUKE, PACCIUTATH
HEBO3MOXKHO. B CBSI3M ¢ TUM pacCUNTaHBI
TOJTBKO ITOKA3aTeI Tl SKOHOMUYIECKOH A dek-
TBHOCTH. OIHAKO TaKue JaHHbIE, KaK 00b-
€M HaJIOTOBBIX JI0XOJIOB, HE TIOCTYITUBIINX

' MHpopMaIHOHHO-aHATUTHYECKAS CHCTE-
Ma FIRA PRO // Joctyn npenocrasier HUOU
Munduna PO.

B OFOJKET B CBSI3H C MCIIOIB30BAHIEM HAJIO-
TOBBIX JIbT'OT, ICHEKHBIX MOTOKH MPEATIPH-
SATHSI C MOMEHTA CO3JIaHUsI TIPS PUATHUSA,
CpOK ()YHKIIHOHHPOBAHU S KOMITAHHH, JIO-
CTYITHBI TOCYJAPCTBEHHBIM OpraHam, KOTo-
pBIE MOTYT HCIIOTH30BATh MPEIJIOKEHHY IO
METOJUKY IS IieNieil oneHKu 3 HeKTHB-
HOCTH MHBECTHIIMOHHBIX HAJIOTOBBIX JIBIOT.
B ocHOBY pacueToB Takxe 3aJI0’KEeHO JIOIY-
[IeHHUe, YTO B PaMKax pexuMa TePPUTOPHA
OTIEPEIKAOIIET0 COMNaIbHO-3KOHOMUYe-
CKOT'O Pa3BHUTHS OCYIIECTBIISIIOT AEATEIb-
HOCTH B OTPACIIH PHIO0IIOBCTBA U PHIOOBOI-
CTBa TOJILKO PAacCMaTPUBACMbIC KOMITAHUHL.

JLJist OLICHKHM 3KOHOMHYECKOH 3 dek-
THBHOCTH HAJIOTOILIATENBIINKA B MeTonnke
MPeAyCMOTPEHBI IBa MoKa3arels dddek-
TUBHOTO Ucnonb3oBanus MHII: xos¢du-
[MEHT PEHHBECTUPOBAHU S, YKa3bIBAIOIIUH,
KaKas 4acTh MPUOBLIH KOMIIAHUY HATIPaB-
JSIeTCs Ha €€ pa3BUTHE U PacIIUpeHHe Jes-
TENBHOCTH, U KO3 PUIIMEHT peHTa0eIbHO-
CTH MHBECTUPOBAHHOTO KalUTAaIa.

Koa¢pdunmeHt peHTabenbHOCTH UH-
BECTHPOBAHHOTO KaluTaja pacCYUThIBa-
eTcs 1o hopmyiie (4) ¥ TO3BOISET OXapaK-
TEPU30BaTh JOXOIHOCTH HCIOIb3YEMOI0
KaluTania,

4. Pe3ynbTaTbl UCCNEeA0BaHUA

B Tabm. 4 mpencraBiieHbl pe3yIbTaThl
pacuera 1o 12 oLeHuBaeMbIM KOMITaHUSIM,
a TaK)Ke CpeaHee U MeIMaHHOE 3HAYCHUSI.
B Tabnune Takke mpeacTaBIIeHBl 3HaUe-
HUA KodQduimernTa MeHee 0, 4To 03HaUA-
€T, YTO Ha IAaHHBII Ieproj 3apUKCHPOBAHBI
OTpHULIATENbHBIE 3HAYCHUS OTIEPAIIHOHHOMN
MPUOBLIH, OCTAIOICHCS B PACTIOPSIKEHUH
KOMTIaHWH TI0CJIe YIUTaThl HAJIOTa Ha MpH-
OBLIb OpraHm3anuii. B kagecTBe moporo-
BOTO HCITOJTb30BaHO MEANaHHOE 3HAUEHNE
WHINKATOpPa, TaK KaK B OTIIMYHE OT Cpe/l-
HET0 3HaYeHHs Ha MEANaHy He BIHUSIIOT TakK
Ha3bIBAEMBIE «BBIOPOCHD) — CyIIECTBEHHBIE
KoJieOaHws 3HAYCHUH.

Taxum o6paszom, B 2021 r. koapPpunu-
C€HT peHTa6eHBHOCTI/I HWHBECTHUPOBAHHOT'O
KamnuTanaa B 5 KOMIIAHUAX OBLI BBIIIE ME-
JUAHHOI'O 3HAYCHUA 110 BCEM KOMIIaHUSAM.
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Tabnuua 4. PacyeT K03 puumneHTa peHTabenbHOCTM MHBECTUPOBAHHOMO

Kanutana

Table 4. Calculation of the return on invested capital

HaumenoBanue 2017 r. 2018 r. 2019 r. 2020 r. 2021 r.
Komnanus A 0,00 0,01 -0,02 -0,09 -0,15
Kommnanus b -0,10 0,81 0,61 -0,20 -0,06
Komnanus B 0,20 0,54 0,28 0,38 0,21
Kommnanus I’ H/IT H/IT 0,00 0,17 0,23
Kommanus /] 2,42 0,37 0,35 0,00 0,22
Kommanus E 1,15 -0,42 0,79 0,46 0,03
Kommnanwms 2K 0,54 0,40 0,36 0,13 0,33
Kommnanwms 3 0,50 0,07 0,40 -0,23 0,60
Komnanus U 0,35 0,12 0,09 -0,04 0,39
Kommnanus K 0,04 -0,15 0,05 -0,01 0,38
Kommnanus JI 0,30 0,22 0,20 0,09 0,14
Kommanus M 0,16 0,09 0,09 0,13 0,06
Cpennee 3HaueHHe 0,51 0,19 0,27 0,07 0,20
Meauana 0,30 0,12 0,24 0,05 0,22

Hcmounux: paccuntano aBropamu mo ganasiM FIRA PRO.

Komnanus A, Komnanus b, Kommanus M,
Komnanus E u ap. He [ocTUTIIM OPOrOBO-
r0 3HAUYECHUSI UHIUKATOpA.

3HaueHue K0d(h(HUIMCHTa pEHHBECTH-
POBaHUsI, pACCUUTAHHOTO TIO popmye (5),
MOKa3bIBAET, KAKYIO YaCTh YHCTOU MPH-
OBILITM KOMIIAHHSI PEMHBECTUPYET B TPO-
n3BoACTBO. lIpu pacdeTe Mcmob30Bal-
Csl TAKOW YK€ TIOAXOIl, KaK U MPHU pacyeTe
MPEABIAYIIEr0 HHINKATOPA: OIEHKa 3~
(heKTHBHOCTH TPOBOIUTCS MmO 12 KOMTIa-
HHSM, TIPH 3TOM B Ka4eCTBE MOPOTOBBIX
3HAYEHU I UCTIONB3YIOTCSA MEAMaHa U CPe/l-
Hee 3HadeHue. Pe3ynbprarsl pacdyera mpen-
CTaBIIEHBI B Ta0J. 5, UCXOMA M3 TOTO, YTO
KOMIIAaHUH B HEKOTOPBIE HAJIOTOBBIE TIEPH-
OITBI TIOJTYYaJTH OTPHUIIATEIHHBIN (PUHAHCO-
BBIH pe3yJIbTaT, B COOTBETCTBYIOIINE STUEH-
KU OBLITM BHECEHBI TIOSICHEHU L. B KadecTBe
MTOPOTOBOT'0 3HAYEHHU S UCTIOIB30BAHBI Me-
JIMAaHBI TI0 BCEM MPEIMPUSITUSIM OTPACIIH.

B pesynprare mpoBeneHHOTO Uccle-
JOBaHUs HAMH OBLIH c(hOPMUPOBAHBI ABE
TpyNIbI KOMIIAHUH.

B nepByto rpyry BonuM KOMIaHUY,
JUTSL KOTOPBIX OTHOBPEMEHHO BBIOTHSIOT-
cs Bce yenoBust: 1) 3HaueHne ko3pduiiueH-
Ta peHTa0eNbHOCTH MHBECTUPOBAHHOI'O Ka-
NUTaJla MUHUMYM B IBYX [I€PUOZAX BBILIE
[IOPOTOBOr0 MEAMAHHOIO 3HAYCHUS; 2) 3HA-
yeHne Kod(pUITNEHTa pEHHBECTUPOBAHUS
MUHUMYM B IBYX NE€PUOJAX BBILIE IIOPO-
rOBOTr'0 MEMAaHHOI 0 3HayeHus. Bo BTopyro
I'PYTILy BOIUIM KOMIIAHUU, KOTOPBIMU OBI-
JI0 BBITIOJIHEHO OJTHO U3 YCIIOBHM, U T€ KOM-
[AHUH, KOTOPBIE HE CMOIJIM BBIIIOJTHUTH
HU OJIHO yciioBue. Pacnipenenenue komna-
HUH 10 TpyTIaM MpencTaBiIeHo B Tad. 6.

Ha ocHOBaHWY MPOBEIEHHOTO aHAIH-
32 MOXKHO CJIeTIaTh CJICAYIOUINE BBIBOJIBI.

J{7151 HaJTOT OTLTATE IBIIMKOB, BOIICAITHX
B IIEPBYIO I'pyniy, ucrnoias3dyemsie MHII
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Tabnuua S. PacyeT KoagPpuumneHTa penHsecTUpoBaHus, %

Table 5. Calculation of the reinvestment ratio, %

HaumenoBanue 2018 r. 2019 . 2020 . 2021 1.
Komnanus A 100,60 100,59 [Nonmy4eH yOBITOK [onyuen
yOBITOK
Kommnanus b 100,00 100,00 Ionmy4eH yOBITOK [Monyuen
yOBITOK
Kommanus B 87,68 54,41 88,26 66,29
Komnanus I’ Het manubIx 100,00 IMonydueH yOBITOK 100,00
0 YUCTOM
IpHOBLIN
Komnanus /] 98,61 99,99 [omyden yOBITOK 100,00
Komnanus E 84,13 47,83 OrtpunarensHoe 3Haue- | [lomyden
HUe IMpUpocTa Hepac- YOBITOK
TIpeneIeHHOW TPHOBLITN
Kommanms XK 74,55 63,11 OTpunarensHoe 3HaUe- 75,15
HUe MpUpocTa Hepac-
TpeneIeHHOW TPUOBLITH
Komnanus 3 0,00 284,55 [MomydveH yOBITOK 100,00
Komnanus 1 100,00 100,00 [MonydveH yOBITOK 100,00
Komnanus K ITonyuen OTtpunarensHoe [Monyuen yOobITOK 100,00
yOBITOK 3HAYCHHE TTPHPO-
cTa Hepacmpene-
JICHHOH MPUOBLTH
Kommanus JI 90,99 93,29 OrpunarenbHOe 3HaUe- 82,67
HUE MPUPOCTa Hepac-
MpesieeHHOW TpUOBLIN
Komnauus M 34,01 72,03 OTpurnarenbHOe 3HaYC- 222,57
HHUE MPUPOCTa Hepac-
MpeeIeHHOW TPUOBLITN
Cpeanee 3Ha4YeHuUe 77,06 101,44 88,26 105,19
Menuana 89,33 99,99 88,26 100,00

Hcmounux: paccuutano apropamu o nanHbiM FIRA PRO.

3a pacCMaTpPHUBAEMBbI IEPHOJ B 1IEJIOM OBI-
11 3¢ (HEeKTUBHBIMH, TaK KaK OHU OKa3au
MIOJIOKUTENTFHOE BIUSHIE HA 3HAYEHUE (H-
HAHCOBBIX U DKOHOMHYECKHX ITOKa3aTenen
NESITENbHOCTH KOMITaHUM.

st HamoToIuIaTeNbIIIMKOB, BOIIE-
X BO BTOPYIO I'PYIIY, IIPENOCTABIIEH-
Hele UHJI He oka3anu CyliecTBEHHOTO

IIOJIOXKUTEJIBHOTO BIUSTHUSI HA XO3S5ICTBEH-
HYIO JIeSITEIbHOCTb.

IIpu nHTEpIpeTaK IOTYYEHHBIX pe-
3yJIBTATOB CJIIEAYET YYUTBIBATh, YTO Or'pa-
HUYEHHOCTHh WH(OPMAIMK O HaJIOToIJa-
TEJBLIMKAX He 103BOJINIIA IIPOBECTH aHAJIH3
psAna mokazaresnei Ol KEeTHOW U dKOHO-
Muueckoi 3pPeKTHBHOCTH, yKa3aHHBIX
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Tabnuua 6. PacnpepeneHve KOMNaHMM NO rpYnnam Ha 0CHOBAHWUM NONYYEHHbIX

pes3ynbTaToB OLEeHKN 3P PeKTUBHOCTHU

Table 6. Distribution of companies by groups based on the results

of performance evaluation

IlepBas rpynmna

Bropas rpynna

— Kommnanus b
— Kommanusa I'
— Komnanus /|
— Komnanus 3
— Kommnanwus JI

— Komnanus A
— Kommanus B
— Kommanwus 2K
— Komnanus 1
— Kommanusa K
— Komnmanus M
— Kommanus E

B MeTofmKe, Tak KakK JJIs X pacdera HeoO-
xonnMa mHpopMaIus, oTpakaeMas Hajlo-
romjiaarciibiiluKkaMu B (1)I/IHaHCOBOI\/’I OTYECT-
HOCTHU B cooTBeTcTBUU ¢ MCDO, a Takke
B HAJIOT'OBBIX JACKJIapanugax.

5. 06cyxpeHue peaynbraToB
OreHKa OCYIIECTBIISICTCS Ha OCHOBE
MoKa3aTeyei, onpeAaeasieMblX Ha yPOBHE
Oeneduiapa u xapakTepusyromunx 3Ghex-
THUBHOCTh TPUMEHEHUS YKa3aHHBIX JTBIOT
Kak Juis rocygapctBa (OromxeTHas 3¢-
(DEeKTUBHOCTB), TAK | JJIsI HAJIOTOIIATEIb-
nuKa (AKoHOMUYecKas 3(h(HEKTUBHOCTE).
HecMoTpst Ha TO, 4TO MMOCTABIICHHAS B CTa-
ThE 1IENTb IOCTUTHYTA U CHOPMYITUPOBAH-
Has THIIOTE3a MOATBEPKIeHa, He0OX0MH-
MO OTMETHUTH PSAJI OTPAaHUYCHHUI.
Bo-nepsvix, B uccnenoBaHuu oTCyT-
CTBYET BO3MOXKHOCTB TIOJTHOCTBIO alipoOH-
pOBaTh pa3pabOTaHHYIO METOUKY OIIEHKH
3¢ PEeKTHBHOCTH UHBECTHUIIMOHHBIX HAJIOTO-
BBIX JIBIOT Ha IIpUMepe KOMIaHnH-0eHepu-
[IMAPOB, TaK KaK CBEICHHS O TAKUX KOMIIa-
HHSX, B YaCTHOCTH 00 00bEME CaMUX JIBIOT,
HE HaXOASATCSA B OTKPBITOM JOCTYIIE.
Bo-emopuvix, nas 6onee mMoaHO-
0 ¥ TOYHOT'O aHAJIN3a CJIeNyeT UCTIOIb-
30BaTh OTYETHOCTH, COCTaBIECHHYIO
mo MexIyHapoaHBIM CTaHaapTaM Qu-
HAaHCOBOH OTYETHOCTH, KOTOpasd CUnuTa-
eTca 6osiee WHGOPMATHBHON U JOCTO-
BEPHOH, 110 CPAaBHEHHUIO C OTYETHOCTHIO,
COCTaBJICHHOM 110 POCCUICKUM CTaHaap-
TaM OyXraJTepCKOro y4ueTa, B YaCTHOCTHU

13-3a y4eTa CIpaBeAIMBON CTOMMOCTH,
oOecIieHEeHUsT aKTUBOB U Jp. B HacTosiee
BpeMsl IOPUINICCKHUE JIUIIA, OCYIIECTBIIA-
IOIUE JACATEeIbHOCTh B Poccuu u He mpe-
JIOCTaBJISAIOIUE KOHCOJHIHUPOBAHHY IO
(bMHAHCOBYIO OTYETHOCTH, HE 00s3aHBI
MPEAOCTABISTh OTYCTHOCTh, COCTABIICH-
HYI0 110 MeXIyHapOoqHBIM CTaHapTaM
¢uHancoBoit oryeTHOCTH. OTHAKO TIOMH-
MO 0053aTEJILHOTO POCCUHCKOTO yueTa
OpPraHU3aIUy MOTYT BECTH YUET M0 MEXK-
NYHApOAHBIM CTaHIApTaM, B T. Y. JJs
MOATBEPKACHUS CBOEH JTUKBUAHOCTHU
U TIaTEXECIIOCOOHOCTH.

B-mpembux, onpenensonmmM acrek-
TOM TIpH aHaJK3e YPHEKTUBHOCTH ABISCTCS
YCTAHOBJICHHBIH YPOBEHB MOPOTOBBIX 3HA-
YeHUI 3aTaHHBIX HHANKATOPOB. B mpesio-
KEHHOI METOUKE B KAYECTBE MOPOTOBOTO
3HAYCHUS MPE/TIOKEHO UCTIOIb30BaTh MEIH-
AHHBIC 3HAYCHU S, PACCUUTAHHBIC TI0 BCEM
npennpusTHIM — OeHe(rIuapaM HHBECTH-
[IUOHHBIX HAJIOTOBBIX JbI0T. OQHAKO TaK-
e BO3MOXKHO ITPOU3BOAUTH PacyeT Mopo-
TOBBIX 3HAYEHUH HA OCHOBAHHUU BBHIOOPKHU
KOMITaHHMH HE3aBHCUMO OT IIPUMEHEHHS Ha-
JIOTOBBIX JILI'OT. JIaHHBIHA IMOAX0A 000CHO-
BaH JIETKOCTBIO PacYeTOB U HH(POPMATHUB-
HOCTBIO, TaK KaK IOy YCHHbBIC MEIUAHHBIC
3HAYCHHS OTPAXKAIOT OCHOBHBIC TCHJICH-
IUU, IPOUCXOAANINE HAa PBIHKE.

B-uemeepmuix, 3Ha4eHHs MHUKATOPOB
cyliecTBeHHO nuddepeHupoBaHsl B 3a-
BUCHMOCTH OT OCYIICCTBIISICMOM JeITEb-
HOCTH OeHe(UIIMAPOB MHBECTUIIMOHHBIX
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HaJIOTOBBIX JBI'OT M pa3MepoB OHM3Heca.
Hcxons u3 3T0T0, MOPOTOBHIE 3HAYCHUS
JIOJKHBI PACCUUTHIBATHCS B Pa3pese BUJIOB
JIESITENIPHOCTH, HAIIPUMEP, UCXOAS U3 pas3-
nenos OKB3O/I, u yuuThIBaTh pa3mMepsl Bbl-
PYYKH KOMITaHHH.

B-namuix, 00513aTEIEHBIM MUHUMATTb-
HBIM TIOPOTOM 3(PPEKTUBHOCTH MHBECTH-
IIMOHHBIX HAJIOTOBBIX JIBTOT SBISETCS
BBITIOJTHEHUE YCIOBUU OIOKETHOU 3(h-
(heKTHBHOCTH M IBYX M3 MATH MOKa3aTeNei
dKOHOMUYECKOH dhhekTuBHOCTH. OTHAKO
JTAHHBIN KPUTEPHIl MOXKET ObITh H3MEHEH
9KCIEPTaMH B 3aBUCHUMOCTHU OT aKTyallb-
HBIX YCJIOBHIA.

B-wecmuix, ampobarus npenioxeH-
HOM MeTOoJIMKHU TO3BOJISIET NOJATBEPIUTD
TUI0TE3Y UCCIeNOBaHus, TaK KakK C ITIOMO-
HIBIO MTPEJIOKEHHBIX HHIINKATOPOB ObLiTa
MpoBeJieHa olleHKa () (QEKTUBHOCTH MHBE-
CTUILIMOHHBIX HAJIOTOBBIX JIBTOT Ha IIPHMEpe
HaJIOT OTJIATEIbIIUKOB, OCYIIECTBISIOMINX
JeSITETFHOCTD B paMKax MpedepeHnnaib-
HOT'0 HAaJIOTOBOTO peXHUMa TEPPUTOPUHU
OTIEPE’KAIOIIET0 COIIMAIbHO-OKOHOMUYE-
CKOT'O pa3BUTHS.

6. 3akniouenue

B xoxme uccienoBanus paspaborana
METOAMKA OLIEHKH 3((PEKTUBHOCTH HHBE-
CTHLIMOHHBIX HAJIOTOBBIX JIBI'OT, IPY IOMO-
11 KOTOPOH BO3MOXKHO OIIPEICIUTD, IPH-
HOCHUT JI TIOJIOKUTETBHBIN 3P (DeKT Ibrora
Kak Juis OeHeduumapa, Tak U s rocy-
napctBa. [lonTBepkaeHa HaydHasi TUIO-
TE€3a UCCIIEIOBAHMS O TOM, YTO Ha OCHOBA-
HUH (PHHAHCOBO-IKOHOMHYECKHUX TaHHBIX
0 KOMITaHHH BO3MOXKHO OIEHUTH 3 hek-
TUBHOCTH MCIOJIb30BaHMSI MHBECTUIOH-
HBIX HaJIOTOBBIX JIBIOT.

HccnenoBanme 3apy0eXHOTO OITBI-
Ta OINEeHKH d3()(PEKTUBHOCTH HAJIOTO-
BBIX JIBI'OT, B TOM YHCJI€ HHBECTUIIHOHHOM

CnucoK Ncnonb30BaHHbIX UICTOYHUKOB

HAIPAaBJICHHOCTH TO3BOJIMIIO CACTATH PSJT
BBIBO/IOB.

B Takux ctpanax, kak Kanana,
Iopryranus, Upnanaus, onenka >ddex-
TUBHOCTH HAJIOTOBBIX JIETOT SBJISETCS BaXK-
HBIM HaIlPaBIICHUEM JESTEFHOCTH (PUHAH-
COBBIX opranoB. OHaKo rITyOrHa, a TAKKE
MIEPUOAMYHOCTH aHAJIM3a B KOXKION CTpaHe
OTITUYAETCS Pa3IHIaeTCs.

Omnenka 3¢pGEeKTUBHOCTH HAJIOTO-
BBIX JIBTOT YaIlle BCETO MPOBOAUTCS arpe-
THPOBAHHO IO BCEM HAJIOTOILIATEIbIIH-
KaM — OeHeduIapaM JIbroTHl, P 3TOM
YUHUTBHIBAIOTCS pa3Mep KOMIaHUHN U OTpac-
JieBast IPUHAJJIKHOCTb.

IMoaxoas! k oneHke 3¢ HEKTUBHOCTH
Tak)ke pa3audHbl. Hanmpumep, MOXKHO BbI-
JIETTUThH MCIIOIBH30BAHNE METO/IA aHAJIOTHH,
TO €CTh CPaBHEHHUE TIOKa3aTesel X03sCTBEeH-
HOW JICATEJILHOCTH KOMIIaHUW — OeHedu-
[IUapPOB HAJIOTOBOH JIBIOTHI H CXOKUX KOM-
MaHWHU, HO HE UCTIONb3YIOIUX HAJIOTOBBIN
crumy (mpumep — KOxnas Adpuka). Ha oc-
HOBAHHU OIICHKU JIEIAeTCs BEIBOJI, OBLIIO JIU
BJIMSIHUE JIBTOTHI CYIIIECTBEHHBIM U IIPHHEC-
JI0 JIX JIOTIOJTHUTEBHBIC BBITOJIBI KOMITAHUSIM.

Takum 0Opazom, B JaHHOM HCCIIEAO-
BaHWH BBISIBJICHO, YTO OLIEHKA A (HEeKTHUB-
HOCTH WHBECTUI[UOHHBIX HAJIOTOBBIX JIBI'OT
B pa3pese KaXXJI0ro KOHKPETHOro oenedu-
[[Mapa JbrOTHI SIBISETCS HOBBIM HaIpaB-
JICHUEM JIeITEIbHOCTH (PHHAHCOBBIX Op-
raHoB. [IpennoxeHHast METOAMKA OIICHKU
3¢ PEeKTUBHOCTH NHBECTHUIIMOHHBIX HAJIOTO-
BBIX JIBI'OT BKJTIOYAET B Ce0SI MHIUKATOPEI,
pacdeT KOTOPBIX OCHOBaH Ha (DMHAHCOBO-
HSKOHOMHYECKHX MOKa3aTelleli KOMIaHuH,
MpY TTOMOIIN KOTOPBIX BO3MOXKHO TPO-
aHAJTN3UPOBATH EATEIHLHOCTH KOMIIAHUH,
B TOM YHCJI€ MHBECTULIMOHHYIO U OTpeie-
JNTH, 3PPEKTHBHO JIH UCTIONB3YIOTCS Je-
HEXKHBIE CPEJICTBA, BRICBOOOIMBIIIHECS B pe-
3yJbTaTe IPUMEHEHUS JIBTOT.
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Abstract. Investment is one of the most important factors determining economic fluc-
tuations in the short term and economic growth in the long term. For this reason, gov-
ernments in many countries have long been engaged in developing policies aimed at in-
creasing business investment activity, with investment tax incentives being one of the
main tools used. Russia currently has many investment-oriented tax incentives, which
creates a special need for a comprehensive assessment of their effectiveness. The aim
of the study is to develop and test a methodology for assessing the effectiveness of in-
vestment tax incentives, with the help of which it is possible to determine whether the
benefit brings a positive effect both for the beneficiary and for the state. The hypoth-
esis of the study is that the evaluation of the effectiveness of investment tax incen-
tives can be carried out based on financial and economic data about the company. In this
study, we searched for examples of evaluating the effectiveness of investment tax in-
centives in the context of each company that is the beneficiary of the incentive in the
works of foreign scientists and at the state level. It is concluded that in most countries
with a high level of assessment of the effectiveness of tax expenditures, such methods
are not used. As a result of the study, a methodology for assessing the effectiveness of
investment tax incentives was proposed and tested, which involves an analysis of the
application of incentives by operating organizations. The methodology focuses on indi-
cators of financial and economic analysis; the assessment is carried out based on indi-
cators determined at the level of the beneficiary and characterizing the effectiveness of
the use of these benefits both for the state (fiscal efficiency) and for the taxpayer (eco-
nomic efficiency). The value of the study is determined by the proposals to improve the
analytical system “Effectiveness of Benefits’, already launched in 2022, which is unlike
any other in the world. The results of the work are of interest to government agencies
and non-profit organizations to diagnose the effect of the use of benefits.

Key words: tax incentives; investment tax incentives; assessment of the effectiveness
of tax incentives; tax expenditures; preferential tax treatment; tax incentive process.
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Abstract. Numerous studies have been devoted to the factors influencing the market
success of startups. However, at early stages of startup development, obtaining invest-
ments is a priority. Nevertheless, the topic of the influence of various factors, specif-
ically the choice of business model, on the amount of investment received by a start-
up remains underexplored. Therefore, the aim of this research is to assess the impact of
the business model on the amount of investment received by a startup at the Series A
stage. The hypothesis being put forward is that the business model patterns utilized by
the startup impact the amount of investment received at the Series A stage. To achieve
this goal and test the hypothesis, Student’s t-test and Mann-Whitney test were applied
to a sample of 2313. As a result of the study, the influence of the business model for dif-
ferent industries was revealed. Considering that different business models have vary-
ing effects on the amount of investment, models leading to an increase or decrease in
investment size were identified for startup founders. The results of this article enable
startups to compare their chosen model with those that allow for larger investments and
to adjust their chosen strategy. Additionally, this study stands out due to the unique-
ness of the methods applied within the scope of the issues covered in the article and
the unique sample size in assessing the impact of the business model factor. The find-
ings of this research serve as a catalyst for incorporating the business maodel factor in-
to further studies dedicated to a comprehensive assessment of a startup’s investment
attractiveness and the creation of a machine learning model to predict the success of
obtaining investments and the amount of investment a startup can expect.

Key words: business model; startup; Series A; investment; impact; industry; financing.

JEL M13

1. Introduction

Original Paper

Startups are a popular form of business
initiation: as of 2023, there are over 200,000
active startups worldwide!, and that is only
the ones still functioning. After all, 80 to
90% of startups fail for various reasons. [1]
Accordingly, the number of failed startups
is several times higher.

According to various studies, the main
reasons for startup failure include: incorrect
or non-existent business models, lack of

Uhttps://www.startupranking.com/countries

funding for further development, lack of
demand for the product or service, as well
as poor or improper team organization and
business processes.

It is worth noting that the percentage of
failure due to a lack of funding for further
development is high: estimates range from
21% [2] to 29% [3] and 34% [4], indicating
that this problem is significant, and its
resolution is crucial for the startup industry.

The sources of funding can include
personal savings, loans from family/friends/
acquaintances, bank loans, and various forms
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of investments. However, obtaining a bank
loan for a young company is problematic [5]
due to the lack of sufficient positive cash
flow in the first 2-3 years of the startup'.
Therefore, many startups turn to investors
who specialize in this type of activity.

Investors take on risk since, in the early
stages of startup development, they cannot
rely on operational indicators due to their
absence. The only sources on which an
investor can base their decision to finance
or not are: their impression of the team
and founders of the startup, the idea, the
prototype, the value proposition, and the
plan of how to create and capture that value,
expressed in the business model.

The impression of the team and
founders of the startup is difficult to
evaluate since it requires taking into account
both verbal and non-verbal factors, as
well as various contingencies, such as the
investor’s mood at the time of the meeting.

Moreover, a sufficient number of such
studies have been conducted to date. Such
studies are based on surveying both the
startup founders and investors, followed by
comparing the obtained results. However,
questions about the past can distort the
actual data because certain factors that
truly influenced the investor’s decision may
remain only in the subconscious of both the
investor and the startup founders.

In contrast, research on various startup
indicators serves as a counterbalance.
These indicators include the utilized
business models, team size, the amount of
investments received at previous financing
stages, the size of the potential market, and
demand. Examining factual data about
startups helps reduce the perception bias and
allows for a genuine assessment of whether
these indicators truly influence the startup,
rather than being influenced solely by well-
prepared pitches from the founders.

Uhttps:/www.demandsage.com/startup-sta-
tistics/#:~:text=There%20are%20currently%20
around%2031.7.f0r%2099.9%25%200f%20US%20
businesses

Moreover, the research “Startups’
Roads to Failure” [2] emphasizes that an
incorrect or nonexistent business model
is the cause of failure in 35% of cases.
Considering that an investor is interested
in the success of a young company, they
hypothetically pay attention to the model
and base their decision, in part, on this
factor.

Given that there is currently a lack of
sufficient statistical research determining
the impact of the choice of business model
on the amount of investments received, the
relevance of this study is high.

The objective of this research is to
assess the impact of the chosen business
model by a startup on the amount of
investment obtained at the Series A stage.

The proposed hypothesis in this study
is that the business model patterns used by
startups impact the amount of investments
received at the Series A stage.

The article is structured as follows. The
first part of the paper examines existing
research that identifies factors influencing
investment size and the success of startups
in securing investments. Methodological
approaches and research limitations are
also described. The second part presents
the research findings and hypothesis testing.
The article concludes with an interpretation
of the obtained results, contributing to
scientific research on this topic and serving
as valuable material for startup founders.
The practical value of this study lies in
identifying patterns that lead startups to
secure investments exceeding the industry
average.

2. Literature Review

The popularity of scientific research
on business models began to rise after the
Internet boom of the 1990s. The definition
of the term ‘business model’ varies in the
literature depending on the emphasis of
the defining author. For instance, Massa
et al. [6], Zott et al. [7], and DaSilva et
al. [8] in their review articles collected
numerous definitions of the term ‘business
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model’. Generally, this term is interpreted
as a formal and conceptual representation
of how a business operates and how its
business processes are structured.

The stages of startup financing are di-
rectly linked to its lifecycle. As startups pro-
gress through various stages from ideation
to expansion, their needs change from tech-
nical resources to financial and managerial
resources [9]. Consequently, the tasks for
which startups require funding also change.

Ewens & Malenko [10] identifies 5
stages: seed, pilot version of the product,
early, growth, and late. The acute need for
financing arises at the ‘early stage’, when
the company has a commercial product
version, and the goal is the growth of the
startup, market entry, and team expansion.
At this stage, venture capital funds start
investing in the startup. Andaleeb et al.,
in their research, combine the early stage
and growth stage into one phase, which
includes the Series A financing stage [11].
Tweten characterizes the Series A stage as
a funding round that helps startups launch
their products and services into the market,
build a customer base, and scale operations
to increase profitability'.

Overall, there are numerous studies
dedicated to creating a machine learning-
based model predicting both the success
of a startup and its success in obtaining
investments. Lyu et al. [12] developed
a machine learning model that predicts
startup success (IPO or acquisition) with an
accuracy of 20.8%. The authors use factors
such as startup information (founding year,
country, location, industry, etc.), founder
information (academic degree, graduation
year, gender, etc.), and information about
past deals (date, investment size, number
of investors, etc.) in their model. Greater
prediction accuracy was achieved by Ross
et al., whose model’s accuracy reaches

' Chris Tweten Guide To Startup Funding
Stages: From Pre-Seed To IPO:// SPACEBAR col-
lective — URL: https://spacebarcollective.com/

startup-funding-stages

90% [13]. The authors use a broader set
of factors, including information about the
startup stage, time between previous rounds,
team size, etc. However, unaccounted-for
data strongly influences the prediction
results. In general, these models take into
account a multitude of investment-related
information received by the startup.

Similarly, there are numerous studies
focused on creating a machine learning
model that predicts whether a startup
will receive investments, indicating its
investment attractiveness. These studies
differ in the set of factors they include in
the model and the type of the model itself
[14-16]. Accordingly, the studies achieve
different levels of accuracy.

Gastaud et al. [16] in addition to general
startup information and information about
previous investors (founding date, funds
raised, number of investors, etc.), added
information about the startup’s competitors
to their model, resulting in a prediction
accuracy of 65%.

The highest accuracy was achieved
by Bai & Zhao [15]. The authors expanded
the set of factors by including information
about the product, detailed information
about the team and founders (creativity,
relevant work experience, etc.), the presence
of a general strategy and marketing strategy,
etc., resulting in a prediction accuracy of
73%. The researchers note that the ‘Planning
strategy’ factor is one of the most influential
in prediction. The business model itself is
a component of the planning element in
a company.

Despite the high prediction accuracy
rates, there remains a significant probability
of incorrect predictions, which can be
attributed to various unaccounted-for
factors.

Montani et al., in a review article
on existing startup valuation methods,
emphasize that these methods tend to
rely on three key factors: future forecasts,
consideration of various startup development
scenarios, and understanding and attention
to the chosen business model [17].

ISSN 2712-7435

Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 551-571 @



. Darya A. Zubakina, Pavel E. Koliasov

Weking et al. [18] have determined that
the business model influences the success
of a startup, namely its market survival.
The authors found that only a portion of
the business models, specifically 6 out of
16 that underwent selection stages, had an
impact on the success of the startup.

The researchers analyzed a total of 55
business models developed by Gassmann
et al. [19]. To test the influence of the
business model, the authors used the Fisher’s
criterion and Chi-squared test. They divided
the startups into groups based on whether
they used or did not use the model, as well
as whether they had failed or were still
functioning in the market.

Prohorovs et al. [20] emphasize
that venture investors primarily identify
startup issues related to the business model,
management skills, and high competition.
The survey results of founders who did
not receive investments also showed that
entrepreneurs in 20% of cases identified
“incorrectly chosen business model” as one
of the key factors for failure. Additionally,
the researchers examined the question of the
startup’s region: Latvian startups received
investments twice the size of those received
by Russian startups.

Bottcher et al. identified the influence
of certain business model patterns on the
size of Seed stage investments [21]. Weking
et al. [18] used a binary labeling method to
prepare the dataset and grouped startups
into those that used a specific pattern and
those that did not, for subsequent analysis.
The statistical method used was biserial
correlation. The results of this study show
a weak influence of the business model on
the size of investments received by start-
ups, with a correlation coefficient of less
than 0.3.

In summary, it can be stated that the
issue of identifying factors influencing
startup investment acquisition and
investment amount, as well as predicting the
success of investment acquisition, remains
relevant. However, the level of development
of this problem is difficult to characterize

as high due to the existence of numerous
complexes and objectively difficult-to-
measure factors. As for the question of the
impact of the business model on investment
size, the degree of development of this issue
is low due to the lack of sufficient studies
that differentiate between various methods
used, sample characteristics (different
investment rounds, regions, industries, etc.).
Additionally, there is a challenge in defining
the business model patterns a company
utilizes, as this information is not available
in popular databases (e.g., Crunchbase).
Nevertheless, the contribution of existing
research on this issue is significant and
opens opportunities for future studies.

3. Methodology

Startups for each examined business
model can be divided into two groups: those
that use a specific pattern and those that do
not, as utilized in the studies by Weking
et al. [18], Bottcher et al. [21], and others.

Therefore, to test the hypothesis of the
study (that the employed business model
patterns by startups influence the size of
investments obtained at the Series A stage),
a Student’s t-test with unequal variances
was employed for samples with a normal
or near-normal distribution, and the Mann-
Whitney U-test was used for samples with
a non-normal distribution. Each group,
whether using or not using a specific
business model, should have more than 5
observations for the application of these
tests. The Shapiro-Wilk test was used to
assess normality. Additionally, outliers were
removed using the quartile method for each
business model and each group separately.

Based on the fact that a startup goes
through various stages of investment, which
significantly differ in the size of investments
obtained, this study focuses only on one
stage. The following reasons led to the
selection of the Series A stage:

— Investment objectives: Organizing
serial production (ensuring continuous
service operation), hiring a complete team,
implementing marketing activities [22].
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Therefore, after obtaining investments at the
Series A stage, startups begin implementing
the chosen business model and applying the
selected patterns. Thus, it is at this stage
that startups need to provide a plan for
implementing future internal processes
and methods of interaction with consumers,
which constitute the business model [23].
— Product status: The product has been
developed, and there are trial sales results.
Prior to the Series A stage, startups only en-
gage in trial actions in the market and focus on
refining the product to meet market require-
ments, which can be described as the Research
and Development (R&D, RnD) process' [24].
Consequently, before the Series A stage, a
startup does not resemble a typical operating
company in the market and does not imple-
ment the chosen business model in its oper-
ational activities, only conducting test sales.
In summary, Series A is typically the first
stage of venture funding for a startup. The
goal of raising funds is to enter the market, in-
itiate mass production, expand the company’s
workforce, and launch marketing activities.
Based on the theory of lifecycle stages
by Adizes [25], a startup at the Series A
stage is in the “Infancy” phase, which is

U https:/www.mckinsey.com/capabilities/
strategy-and-corporate-finance/our-insights/
building-an-r-and-d-strategy-for-modern-times

Table 1. Monetization Models

characterized by the transition from refining
and validating its idea to operational
activities. Adizes highlights that the primary
task of a company at this stage is to move
away from generating ideas and dreams and
start focusing on sales: “The organization-
infant must sell, sell, and sell.” Therefore,
the most important aspects at the Series A
stage are the business models that describe
the process of interacting with consumers
and generating sales, specifically how the
company monetizes and earns revenue
from its customers. These business models
include various monetization models [26].
There are numerous classifications
of business models, including those that
encompass monetization models. One of the
most popular classifications was proposed by
Gassmann et al. [19] in 2013, which includes
55 business model patterns that describe
various business processes of a company.
However, over the past 10 years, numerous
new business model patterns have emerged,
and the most comprehensive list is provided
by the company “Business Model Ideas™.
From these classifications, monetization
models were identified and used in the
study (Table 1). The developed classification
consists of 15 monetization models.

2 https://www.businessmodelideas.com/

Business model Variable

Description

ADD-ON BM 1

ADVERTISING BM 2

AUCTION BM 3

The business model that provides additional options or features to
the core product or service. This model is based on offering cus-
tomers the opportunity to purchase additional features or options
that enhance or expand the functionality of the core product.

The business model based on selling advertising space in
various mass media channels. Companies that operate under
this model generate revenue by placing advertisements on their
platforms, such as websites, social media, radio, television,
newspapers, magazines etc..

The business model in which sellers of products and services
sell their goods through an auction by setting an initial price
and selling the item to the highest bidder.
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Business model

Variable

Description

BARTER

COMMISSION

DONATION

DYNAMIC
PRICING

FIXED PRICES

FREEMIUM

LEVERAGE

CUSTOMER

DATA

LICENSING

PAY PER USE

PAYWALL

SUBSCRIPTION

BM 4

BM 5

BM 6

BM 7

BM 8

BM 9

BM_10

BM 11

BM 12

BM 13

BM_14

The business model in which goods or services are exchanged
between two parties without the use of monetary transactions.

The business model based on receiving commissions from the
sales of goods or services from other companies. A company
operating under this model receives a certain percentage from
each sale made through its platform or via its services.

The business model in which companies and organizations
accept donations from individuals or entities. It is based on
voluntary contributions made to support the goals or mission
of the company, project, or organization.

The business model in which the price of a product or service
dynamically changes based on demand, supply, and other
external factors.

The business model in which the price of a product or service
is fixed and does not change based on demand and supply.

The business model in which the core product or service is
provided for free, and users can purchase additional options
or features for an additional fee.

The business model in which a company utilizes its customers’
data to make more effective business and marketing decisions.
This model is based on collecting and analyzing a large volume
of data about customers’ behavior and needs, which can be
obtained from various sources.

The business model in which a company grants another
company the right to use its intellectual property rights, such
as trademarks, patents, copyrights, technologies, or other
know-how.

The business model in which customers pay only for the usage
of a product or service. In the case of the PAY PER USE model,
customers have the flexibility to use the product or service as
they desire and pay based on their actual usage.

The method of restricting access to the content of a web page
until a one-time or recurring subscription payment is made.
This term is commonly used in relation to the policies of media
outlets and scientific journals for restricting access to online
materials.

Subscription-based business model, where a company provides
consumers with access to its products or services through
regular, often monthly or annual payments.

Source: developed by the authors based on the classifications by Oliver Gassmann et al. [19], Business
Model Ideas service (URL: https:/www.businessmodelideas.com/), and others [27-30]

@ Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 551-571 ISSN 2712-7435


https://www.businessmodelideas.com/

The Impact of the Business Model on the Size of Investments Received by a Startup at the Series A Stage in the US Market .

Table 2. Example of binary marking of startup for the use of business model

patterns
Business model 1 2 3 4 11 12 13 14
Appl. 0 0 1 1 0 1 1 0

Source: The business model DNA: Towards an approach for predicting business model success [31]

Following Bohm et al. [31], each startup
was examined for the use of each business
model pattern. Thus, a binary record was
created for each startup, where 0 indicates
that the model is not used, and 1 indicates
that the model is used (Table 2).

Artificial intelligence from OpenAl,
integrated into the Bing search engine,
was used to label the startups. To verify
the accuracy of determining the business
models used by the startups, a random
sample of 10 startups was taken from the
dataset. The authors manually identified
the corresponding patterns used by these
startups and compared the results with the
artificial intelligence-generated labels. In
7 cases, there was a complete match in the
binary labeling results for all patterns, and
in 3 cases, there was a partial match. The
overall accuracy was calculated by taking
the ratio of matching labeling results for
each pattern (134 values out of 140 total
values for the 10 startups), resulting in
95.7% accuracy.

The dataset consists of 2,313 startups
operating in the USA, sourced from the
Parsers VC database'. All these companies
received investments at the Series A stage.

From 2016 to February 2023, the
startups and their latest investment stage,
Series A, were analyzed. To mitigate the
influence of industry-specific factors?,
the startups were categorized by industry.
Based on existing classifications such as the
List of Industries in the Russian Federation,
the North American Industry Classification
System (NAICS), and the International

"https://parsers.ve/
2 https://www.ycombinator.com/library/

series-a-guide

Standard Industrial Classification (ISIC) in
their latest revisions, a customized industry
classification was developed (Table 3).

Table 3. Classification of industries
used in the study

Industry Variable
Agriculture, aquaculture, forestry | IN 1
Construction IN 2
Education and science IN 3
Entertainment and culture IN 4
Finance, financial services, IN 5
insurance, pensions, real estate
services
Manufacturing (heavy, light, high- | IN_6
tech etc.)
Medicine and Healthcare IN 7
Mining IN 8
Services IN 9
Software IN 10
Trade and catering IN 11
Transportation, logistics and IN 12
communications
Utilities IN 13
Other IN 14

Source: developed by the authors.

The average, median, and standard
deviation of the investment size received
at the Series A stage vary depending on
the industry (Table 4). Industries with the
highest average investment size include
Mining, Medicine and Healthcare, and
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Table 4. Descriptive statistics of the sample

Count| Mean Median Star?dgrd Max Min
Total Deviation

2313 | 20585574 | 12000000 | 51919707 | 1500000000 70000
Agriculture, aquaculture, 37 | 15150000 | 11000000 | 10544673 | 40000000 | 2000000
forestry
Construction 14 | 10918571 | 10000000 | 6566387 | 23000000 | 1000000
Education and science 51 | 9401270 | 8500000 | 4841135 | 22000000 | 1750000
Entertainment and culture | 87 | 13774851 | 10000000 | 10168108 | 46000000 75000
Finance, financial 153 | 13517974 | 12000000 | 7343057 | 33850000 | 200000
services, insurance,
pensions, real estate
services
Manufacturing (heavy, 128 | 15872031 | 12900000 | 10056675 | 46000000 70000
light, high-tech etc.)
Medicine and Healthcare 368 | 19385247 | 14000000 | 15388492 | 65000000 | 600000
Mining 4 130750000 | 26000000 | 14908052 | 52000000 | 19000000
Services 137 | 11217051 | 10000000 | 5740493 | 27000000 | 751000
Software 971 | 12838778 | 11000000 | 6986104 | 35000000 95000
Trade and catering 119 | 10868436 | 10000000 | 6888149 | 30000000 | 605800
Transportation, logistics 63 | 13833571 | 10500000 | 9296848 | 40000000 | 900000
and communications
Utilities 18 | 12277489 | 11600000 | 9554223 | 35000000 | 200000

Source: developed by the authors

Manufacturing. Industries with the lowest
average investment size include Education
and Science, Trade and Catering, and
Construction.

Given that the average and median
investment sizes vary significantly
depending on the industry, indirectly
confirming the influence of the industry
factor on investment size, an additional
Kruskal-Wallis Test was conducted [32, 33].
This test reveals statistically significant
differences between groups divided by the
factor under consideration. The Kruskal-
Wallis Test was chosen for the following
reasons: the variances of the groups differ,
and the number of observations in the
groups is not the same.

To examine the impact of the business
model factor, industries with more than 100
observations (startups) were selected. These
industries include: (1) Finance, financial
services, insurance, pensions, real estate
services; (2) Manufacturing (heavy, light,
high-tech etc.); (3) Medicine and Healthcare;
(4) Services; (5) Software; (6) Trade and
catering.

4. Research Results

The distribution of investment sizes
based on industry is presented in Figure 1.

The graph illustrates differences in the
distribution of investment sizes based on
industry. The Kruskal-Wallis Test yielded
a p-value of approximately 0.00, indicating
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Box Plot - The amount of investment depending on the industry
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Figure 1. Box plot - The amount of in

the influence of the industry factor on
investment size. Consequently, the need to
conduct U-tests and T-tests separately for
each industry was confirmed.

The results of the analysis, normality
tests, and p-values for the Student’s t-test
and Mann-Whitney test are presented in
Tables 5 and 6. The Shapiro-Wilk test for
each pattern in all industries showed that in
at least one of the two groups (those using

Table S. Analysis Results

vestment depending on the industry

the pattern or not), the distribution is non-
normal. However, there are borderline cases
where the U-test shows a p-value greater
than 0.1 while the T-test shows a p-value less
than 0.1. For such cases, an additional check
for normality distribution was conducted by
plotting frequency graphs of investment size
values. If the distribution closely resembled
a normal distribution, the result of the T-test
was accepted.

Finance, financial services, R oo B s (g
Industry insurance, pensions, real aputacturing (heavy, Medicine and Healthcare
. light, high-tech etc.)
estate services

Business | Normality | T-test | U-test | Normality | T-test | U-test | Normality | T-test | U-test
model
BM 1 — - - - - — - — -
BM 2 — - - - - — - - -
BM 3 = = = = = = = = =
BM 4 - - - - - - - - -
BM 5 No 0.75 | 0.45 No 0.10 | 0.10 No 0.56 | 0.65
BM 6 - — — - - — - -
BM 7 No 0.33 | 0.29 - - No 046 | 040
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F@nance, financigl services, Manufacturing (heavy, .
Industry insurance, pensions, real Tisis, im0 Giie) Medicine and Healthcare
estate services
BM_38 No 0.79 | 047 No 0.13 | 0.10 No 0.00 | 0.00
BM 9 No 0.63 | 043 = = = No 0.00 | 0.05
BM_10 No 0.38 | 0.54 No 0.44 | 0.64 No 0.00 | 0.00
BM 11 No 0.78 | 0.60 No 0.70 | 0.57 No 0.00 | 0.00
BM 12 No 0.87 | 0.69 No 0.09 | 0.25 Close 0.01 | 0.23
BM 13 = = = = = = = = =
BM 14 No 0.12 | 0.19 No 036 | 0.28 No 0.00 | 0.00
Source. developed by the authors
Table 6. Analysis Results
Industry Services Software Trade and catering

Business Normality | T-test | U-test | Normality | T-test | U-test | Normality | T-test | U-test
model

BM 1 = = = No 0.56 | 0.54 = = =
BM 2 No 0.78 | 0.83 No 0.02 | 0.02 No 0.06 | 0.02
BM 3 = = = = = = = = =
BM 4 - - - - - - - - -
BM 5 No 045 | 047 No 0.00 | 0.00 No 091 | 0.68
BM 6 No 0.33 | 0.61 No 0.05 | 0.09 No 0.05 | 0.02
BM 7 = = = No 0.28 | 0.46 No 0.52 | 0.98
BM_38 No 098 | 0.50 No 0.56 | 0.53 No 0.39 | 0.89
BM 9 No 034 | 0.32 No 0.05 | 0.09 No 094 | 0.83
BM_10 No 0.30 | 0.34 Close 0.03 | 0.20 No 0.78 | 0.75
BM 11 No 0.04 | 0.01 No 0.71 | 0.92 No 0.37 | 0.55
BM 12 No 0.00 | 0.02 No 0.32 | 0.16 No 0.06 | 0.23
BM 13 = = = No 0.38 | 0.48 = = =
BM 14 No 0.50 | 0.92 No 0.15 | 0.57 Close 0.04 | 0.25

Source: developed by the authors

The necessary number of observations
for the AUCTION and BARTER business
model patterns was not reached in any indus-
try. The ADD-ON and PAY WALL models,

on the other hand, have a sufficient number of
observations only in the “Software” industry.

To confirm the hypothesis regarding
the impact of business models on investment
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Figure 2. Influence of business model on investment size depending on industry
Source: developed by the authors

size, a criterion of p-value > 10 was used.
The analysis showed that the business model
has an influence in 5 out of the 6 industries
considered, except for the “Finance,
Financial Services, Insurance, Pensions,
Real Estate Services” industry.

The business models presented in
Figure 2 have an impact on investment
size, with values equal to 1.

The results of the business model
pattern analysis indicate that the impact of
business models on investment size varies
depending on the industry to which the
startup belongs. Additionally, each of the
business models that influence investment
size has an effect in two industries
simultaneously.

Considering that the Student’s t-test
and Mann-Whitney test determine whether
there are statistically significant differences
between two groups, a graph (Figure 3) was
constructed to show whether the use of a
particular pattern leads to an increase in
investment size compared to the industry
average. This is done by comparing the
average investment size when choosing
a specific model to the overall average
investment size within the industry.

The impact of the business model is not
unidirectional across different industries.
For instance, the use of the ADVERTISING
model leads to above-average investment
size in the “Trade and Catering” industry,
while it results in below-average investment

¥

by
&
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Investment size relative to the average value (0) based on the business model and industry (1 - above average, -1 - below
average)
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size in the “Software” industry. Similarly,
the COMMISSION, DONATION, and
FREEMIUM models can lead to both
smaller and larger investment sizes
depending on the industry. This variation
is due to the specific processes occurring
in different industries' [34].

S. Discussion

5.1. Confirmation of the hypothesis

Based on the results of the conducted
T-test and U-test, which showed that for
5 out of the 6 examined industries, there
exist business model patterns leading
to statistically significant deviations of
investment levels from the industry average,
the business model factor is statistically
significant. Consequently, the hypothesis
posed in this study has been confirmed.

The findings of this research align
with the results of a survey conducted by
Gompers et al. [35], in which 74% of venture
investors highlighted the significance of the
business model in their decision-making
process.

Considering that the business model
impacts the size of obtained investments,
which in turn influences startup success,
this study corroborates the findings of
Cantamessa [2] on the importance of
choosing a business model for startup
success.

Regarding studies developing machine
learning-based models for predicting
investment success [14-16], this study can
complement such work. If we assume that
the choice of a business model can influence
not only the investment size but also
whether a startup receives investments at
all, this research can supplement models that
predict investment success using machine
learning. These previous studies often had a
considerable rate of false positives: ranging
from 35% to 27%, likely due to a limited
set of factors.

' https://www.smartsheet.com/

The results of this study also support
the outcomes of the statistical research
conducted by Bottcher et al. [21] regarding
the influence of the business model on
investment size. However, there are
differences in the results: while Bottcher
et al. [21] found that using the FREEMIUM
model increases the size of investments
received by startups, this study shows that
the use of the FREEMIUM model increases
investment size only in the “Software”
industry, while in the “Medicine and
Healthcare” industry, it actually reduces
investment size. This discrepancy is
explained by the consideration of the
industry factor influencing startup
investment acquisition in this research, as
discussed by Tateossian?.

Additionally, this study confirmed
the influence of the industry factor on
investment size. Based on the investment
distribution graph by industry (Figure 1)
and the results of the Kruskal-Wallis Test,
the “Mining”, “Medicine and Healthcare”,
and “Manufacturing” sectors receive larger
investments, which could be related to
industry-specific characteristics and high
capital expenditures required for equipment
and technology in these sectors.

Conversely, the industries of
“Education and science”, “Trade and
Catering”, and “Construction” receive
the lowest investments. In the case of
“Education and science” and “Trade and
Catering”, the reason could be lower
CAPEX costs, as these industries largely
specialize in services. In other words,
industries providing services don’t require
setting up production lines, workshops,
etc. Similarly, in the “Construction”
industry, startups are more oriented toward
auxiliary services rather than contracting
organizations, requiring investments
mainly for specialized equipment rather
than production lines.

2 https://www.forbes.com/sites/forbesagen-
cycouncil/2022/11/11/4-factors-that-can-af-

retail-store-operations

fect-startup-success/?sh=6377186b6e48
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5.2. Influence of the industry factor

Moreover, the industry factor also
influenced the variations in business model
patterns that lead to increased or decreased
investment size. For some industries, this
phenomenon can be explained as follows:

Services.

In the ‘Services’ industry, startups
with a ‘Licensing’ business model receive,
on average, larger investments. This is due
to the widespread practice of franchising in
the United States. A significant portion of
companies that utilize franchising operate
in the service sector'. Licensing, like
franchising, involves transferring rights
(licenses) to use intellectual property.

Such a business model also enables
quick brand scalability in the market and
requires lower capital expenditures because
franchisees and companies purchasing
licenses invest in launching the business
independently.

Medicine and Healthcare.

Startups with the LICENSING model
receive more investment compared to
companies with other models. This fact
can be associated with the high proportion
of service-providing companies in this
industry, as well as the prevalence of
scientific research and development. In
the case of services, companies can sell the
rights to offer their services and use their
intellectual property to other companies.
Alternatively, companies developing
various medical technologies can license
the production of their products and the
use of their innovations. Implementing the
LICENSING model enables faster and more
cost-effective distribution of innovations in
the market, as it avoids the need for startup-
driven production and service delivery
efforts.

Trade and Catering.

In this sector, business models
ADVERTISING and DONATION lead

' https://www.franchise.org/sites/de-
fault/files/2022-02/2022%20Franchising%20

to above-average investment sizes. The
DONATION model is often used for
fundraising in charitable foundations,
contributing to societal well-being.
Companies in the trade and hospitality
sector directly interact with consumers and
society, making their company image and
public perception crucial. Given the growing
popularity and applications of the ESG
(Environmental, Social, and Governance)
concept, startups aligning with this concept
and driving social change become more
investment-attractive. This is reflected in the
emergence of the term “impact investing”
in 2007, signifying “investments made with
the intent to generate measurable social and
environmental impact alongside a financial
return.”?. There exists a global network
of impact investors known as the “Global
Impact Investing Network™ which fosters
the development of companies driving social
change’. Overall, when a startup prioritizes
societal and environmental welfare, it
requires more investment and becomes
more investment attractive.

Regarding the ADVERTISING model,
startups can promote various products on
their platforms in addition to direct sales,
generating an additional source of revenue
that enhances their investment appeal.
However, due to the nature of the trade and
catering industry, where companies closely
and directly engage with consumers, the
advertising model’s effect is only significant
within this sector.

Manufacturing.

The COMMISSION model enables
startups to generate additional revenue.
For instance, in the creation of complex
technological devices, a company can
integrate third-party software, providing
access to customers and charging a
commission for it. Similarly, using the
COMMISSION model is feasible when
selling both their own products and

2 https://www.skolkovo.ru/cases/
impakt-investirovanie-investicii-budushego/

Economic%200utlook.pdf

3https:/thegiin.org/
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complementary goods from external
companies on their trading platform to end
users, while charging a commission for these
transactions. This approach also enhances the
potential profit margin, thereby increasing
the investment appeal of the startup.

Software.

FREEMIUM allows providing access
to digital products to all users, enabling
consumers to familiarize themselves with
the product before purchasing it. This raises
the number of potential individuals entering
the Attention and Interest stages of the
AIDA concept funnel [36]. Implementing
FREEMIUM increases, the potential
customer base, thus elevating the count of
paying users and making the startup more
investment-attractive.

5.3. Limitations

This study has revealed the influence
of the business model on investment size
and how business model patterns impact
different industries. However, the study
does not uncover the reasons behind these
results — why a particular business model
leads to an increase in investment size in
one industry while another model decreases
it. To establish a causal relationship, further
research is needed, such as surveys of
investors and startup founders [37], or an
examination of the peculiarities of business
processes within each industry.

Secondly, the findings of this study
highlight the specific effects of the business
model on investment size only for startups
at the Series A stage operating in the US
market. Complementary research could
explore the impact of the business model
at other stages (e.g., Seed or Series B) and
in other markets (Europe, Southeast Asia).

Thirdly, while this work considers
the influence of each business model
individually, it does not account for the
combined effect of using multiple models,
which may introduce its own nuances. Many
companies often employ multiple business
model patterns simultaneously, such as
FREEMIUM and SUBSCRIPTION [38].

6. Conclusion

The research objective set in this
study has been achieved: based on the
investigations into the issues addressed in
this work, a methodology was developed, a
sample of 2313 American startups that had
reached the Series A stage was defined,
results were obtained that confirm the
influence of the business model factor
on investment size, and business model
patterns that contribute to increasing and
decreasing investment size were identified.

Building upon the research findings,
the practical significance of this study is
as follows:

— Startups planning to enter the Series
A round can compare their chosen business
model with the models from this study that
lead to larger investments. They can then
revise their strategy and consider adopting
a more investment-attractive model. Given
that this study focuses on startups operating
in the US market, its results can be extended
to the global market, considering that the
US serves as a leader in this field and a
benchmark for other regions.

— Opting for a more investment-at-
tractive business model indirectly in-
dicates higher chances of success for a
startup. Therefore, any startup can ana-
lyze its chosen model using the results
from this study.

— There exists a challenge in accurately
and definitively assessing the business
model patterns a startup employs. The
introduction of a new evaluation system
for startups by investors can facilitate this
process, and publishing this information can
fuel further research. The outcomes of this
study encourage and call upon investors to
act in this manner.

The theoretical significance lies in the
fact that this research unveils new aspects of
the issue of startup investment acquisition,
proving the influence of the business model
factor, and stimulates the undertaking of
new studies based on its results.

Possible avenues for future research
include:
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1. Investigating the influence of not
only monetization models but also other
business model aspects, such as cost
structure and expenditure patterns.

2. Examining the impact of the business
model on stages other than Series A.

3. Exploring the influence of the
business model on startup samples from
countries other than the United States.

4. Investigating the effects of different
combinations of business model patterns on
investment size.

5. Developing a machine learning
model that predicts investment size based on
startup parameters, including the employed
business model patterns and other indicators
such as age, team size, investment size in
previous stages, etc.
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BnusHue busHec-mopenu Ha pasMep UHBECTULIUMN,
NONYYeHHbIX CTapTanoM Ha ctapgum Series A Ha pbiHke CLUA
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AHHOT3LMA. MHOXECTBO MCCNEL0BaHWIA NMOCBSALLEHO PaKTOPaM, BUSKOLLAM H3 PbIHOY-
HbIl1 ycnex ctapTana. Ha paHHnX CTaAMsAX Pa3BUTUSA CTapTana NPUOPUTETHBIM SBISETCSH
nonyyeHve MHBecTULMiA. OQHaKO TeMa BINSHUS Pa3InYHbIX (DaKTOPOB, 8 UMEHHO Bblbo-
pa brusHec-Mopenu, Ha pa3mep MHBECTULMIA, MONYYEHHbIX CT3PTaNOM, ABISETCS Maso-
n3y4eHHom. Llenbto 4aHHOro NcCnenoBaHusa ABNSETCS OLeHKa BIUSHUS BrsHec-mMoaenm
Ha pasMep MHBECTULIMM, NONY4eHHbIX CTapTanoM Ha cTaaun Series A. lNpoBepsemas ru-
noTesa — UCMosb3yeMble CTapTanoM NaTTepHbl BUsHec-Mopeny BAVSIKOT Ha pa3mep Nony-
YeHHbIX MHBECTULMM Ha cTagmm Series A Ha pbiHKe CLUA. [1na AOCTVKeHUS Leny uccnepo-
BaHWS 1 MPOBEPKU rMnoTedbl bbiin npyMeHeHbl T-TecT CTbrogeHTa M TeCT MaHHa — YUTHM
Ha BblbopKe 13 2313 cTapTanoB A5 CPaBHEHMS FPYMM, KOTOPbIe MCMONb3YOT onpeae-
NEeHHbIN N3TTepH Br3Hec-Mooenu 1 He UICNoNb3YIIT. B pesynbraTte ccnepoBaHus bbino
BbISIBIEHO BNMSAHWE BU3HEC-MoOeNV AN Pa3HbIX 0TPACNEN. Vicxoas n3 Toro, YTo pasnmy-
Hble BU3HEC-MOOENM MMEKOT Pa3HOE BMINSIHWE Ha Pa3Mep MHBECTULMIA, 41 OCHOBATENEN
CTapTanoB bbinu BblAeneHbl Mogenu, NPUBOASALUME K YBENMYEHUIO Pa3Mepa MHBECTULIMIA
M K UMeHbLLEHWIO. Pe3ynbTaThl AaHHOW CTaTby MO3BONSIOT CT3PTaNaM CPaBHUTb BblbpaH-
HY MW MOZESb C TEMM, KOTOPbIE MO3BOMANT NONYYUTL HONbLINA pa3Mep NHBECTULMIA,
M USMeHUTb BblibpaHHYto cTpaTeruto. [JaHHoe MCCnefoBaHve 0TIMY3ETCA OPUrMHANbHO-
CTb}0 MPUMEHEHHbBIX METOA0B Y YHWKabHbIM Pa3MEPOM BblDOPKM B PaMKax OLLEHKM BV~
AHNA aKTopa brsHec-Mopenu. Pe3ynsTaTbl A3HHOMO MCCNEeA0BaHNUSA CNYXKAT TONYKOM
K BKMOYeHWo dakTopa bruaHec-mMoAeny B AanbHenwme NccneaoBaHns, NocBALLEHHbIE
KOMIMIEKCHOM OLEHKM MHBECTULMOHHOW MPUBEKATENIbHOCTY CTapTana M CO343HUSA MO-
[Oe1 MalMHHOro 0byyYeHnsa AN NMPOrHO3MPOBaHWSA YCMELHOCTY NONYYEHNS MHBECTU-
LA 1 Pa3MEpPa MHBECTULMI, H8 KOTOPbIE MOXET PAaCCYUTBIBATb CTapTan.

Knroyesbie cnosa: bsHec-mMofesb; CTapTan; Series A; MHBECTULLMK; BUAHUE; OTPACb;
(P1HaHCKPOBaHWE.
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AHHOTauus. [loCTUKEHWE LIENEN MO CHUXXEHWIO BbIBpPOCOB NapHUKOBbIX Fra30B obecne-
YMBaeTCH B TOM YMC/Ie 33 CHET Mep NPSMOro LIEHOBOr0 perynnpoBaHus, Ans peannsa-
LMK KOTOPbIX HE0BX0AMMbIM CIOBMEM SBNSIETCA PACYET YrnepofHoro cneaa npoayK-
ummn. B T0 »ke Bpems LieneBble 3Ha4YeHMsA YrnepoaHoro crnefa MoryTt MCnosib30BaThes
B Ka4yecTBe YrnpaBnsioLLMX NapaMeTpoB A YCT3HOBNEHNS OTPAC/EeBbIX MOKa3aTe-
Ne CHUXEeHWS BbIBPOCOB MapHUKOBbIX F330B, 8 TaKXXe AN19 NPef0oCTaBNEHNS Mep ro-
CYL3PCTBEHHOM NOAAEPKKM NpeanpusaTuii. Lienbio paboTbl sBnseTcs pasBuT1e METO-
OVYEeCKOoro NoAxXoAa K MCMOoNb30BaHWIO MOK33aTeNs «yrnepogHbli cned NPoayKLIMm»
B Ka4eCTBE MapamMeTpa OLLEHKM TEKYLLLEr0 1 MPOrHO3HOM0 3HaYeHMI BbIbpOCOB NapHU-
KOBbIX ra30B NPeanpUATUA 0TPACEeN, NONaAaLWMX No4 YrnepofHoe perynmpoBaHme.
[MnoTesa MccnegoBaHUA COCTOUT B 060CHOBaHUM NnprMeHeHua LieneBblX 3H34YEeHUM Nno-
KasaTens «yrnepofHbIv cned NPoAYKLMM» OS CTPATErMYECKMX OLIEHOK BbIBPOCOB Nap-
HVKOBbIX ra30B B NPOLIeCCe AeKapboHN3aLMM 0TPaCEN MPOMbILLNEHHOCTW. [115 3Toro
B paboTe pacCMOTPEH OPraHN3aLIMOHHO-3KOHOMUYECKMI MEXaH3M EBpPONENCKom cu-
CTEeMbl TOProB/iM KBOTaMM H3 Bbl6p00b| N3pHMKOBbIX ra30B. OnucaH METO,D,I/I‘-IECKI/IVI noa-
X0 K OMPefeneHuno YyrnepoaHoro cneaa MeTannypruyeckon NPOAYKLMK, BbiMOTHEHDI
pacyeTbl YrnepogHoro cnefa MeTannypruyeckmx npegnpustur CeepanoBcKor obna-
CTW. PaCHETbI, OCHOB3HHbIe Ha yCpeaHEeHHbIX MOKa3aTendax yrnepogoeMKoCcTv npoayk-
LW POCCUNCKNX METANNYPrUYECKUX NPennpuUATUi, NOKa3anm, YTO COBOKYMHbIN yrie-
POAHbIV CNef MeTannypruyeckoro cektopa CBepanoBckov 0bnactu no utoram 2021
cocTaenseT 21,8 MiH ToHH CO,-3KB., LieNeBoe ero 3Ha4eHNe MOXKET COCTaBNIATb 16,7 MIH
ToHH CO,-3KB. Paannymnsa B 3Ha4eHMAX 06YcnoBeHbl CYLLECTBYOLEeV CTPYKTYPOM Bbl-
NYCKaeMom NpoAYKLIMM 1 NMPUMEHSEMbIMU TEXHONOrMAMWU. PaspaboTka CTaHAapTHbIX
METPUK OLEHKM BbIOPOCOB NMapHWKOBbIX F330B H3 YPOBHE MPEeAnpUATUS, PerynspHoe
MpOBEeAEHME TaKoM OLIEHKM 1 ee MOATBEPXKAEHNE HE3aBMCKMOW OpraHnaaLmer (Bepu-
dJMKau,Mﬂ] ABNAETCA NOAroTOBMTE/NbHbIM 3TaMoM, A3HLLNM BOSMOXHOCTb 3aMNycKka Me-
X3HWM3Ma TOProB/IN KBOTaMU H3 Bbl6pOCbI M3apHWKOBbIX r330B Ha YpOBHE PErmoHa nnmn
CTPaHbl. TaK>Ke YriepofHbin Cned NpoAYKLIMM MOXET BbICTYMNaTb YrpaBisoLwmMm napa-
METPOM B Xo4e YCTaHOBJIEHNA KOJTMYECTBEHHbIX 3HaYEeHNN 0O bEMA CHUXKEHUS Bbl6pO—
COB NMapHMKOBbIX F330B. I'IpennaraeMblﬁ METO,EI,I/I‘-IECKI/IVI rnoaxon MoOXeT UCMOoJ1Ib30BaTb-
CS NMNLLaMK, MPUHUMBIOLLMMUM PeLLeHus, NS GOPMUPOBEHUS PEFMOHNbHON NONTUKMK
LexapboHm3aumu.

Kniouesble cnosa: TOProens KBOTaMM Ha BbIDPOCHI; YyrnepofoeMKOCTb MPOAYKLIMN; YdeT
BbIOPOCOB NapHNKOBbIX ra30B; MHCTPYMEHTbBI YrNepoaHOr0 PerynmMpoBaHmns; Bbibpochl
NapHWKOBbIX F330B B METANNYPrm; BEHYMEPKUHT; Hanny4limne A0CTYMHbIE TEXHOSO-
ruv; oexapborHm3aums.
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1. Beepenue

Jns moctrkeHus 1enei, CBI3aHHBIX
CO CHIDKEHHEM BO3/ICHCTBUS Ha KIIMMAT, BCE
OouIbIIIe CTpaH, pErMOHOB, TOPOIOB, KOMIIa-
HHH BBOAAT CUCTEMBI PETyJIMPOBAHUS BEIOPO-
coB mapHuKkoBbIx ra3oB (I1I). Tak, k 2021 r.
0ObL10 BBezieHo Ooee 60 mporpaMm 1o yriie-
POITHOMY PEryJIIMPOBaHHUIO HA MECTHOM, Ha-
[IMOHATHPHOM H MEXIYHapOITHOM YPOBHSIX
[1]. ITpm >TOM B TIpOrpaMMax HUCTIOJIb3YIOT-
sl KaK aIMAHUCTPATHUBHEIE (B OCHOBHOM 3a-
KOHO/IATEJIbHBIC OTPaHUYCHHS, HOPMATHUBHI,
CTaHAAPTHI U Jp.), TAK 1 SKOHOMUIECKHE Me-
pBI peryrpoBanust Beiopocos [T

3aaueil 5JKOHOMHYECKUX Mep SIBIISIET-
Csl CO3/IaHME MOTHBALUH K COKPAIICHHUIO
BEIOpOCcOB I1I" ¢ MOMOIIEI0 S5KOHOMUYECKOMA
3aMHTEPECOBAHHOCTH. B kauecTBe cTUMY-
JIUPYIOIINX UHCTPYMEHTOB, OTHOCSIITHECS
K IPSIMOMY IIEHOBOMY YTJIEPOTHOMY PEryJIH-
poBanwuto (direct carbon pricing instruments)
WCIIOIB3YIOT YIJIEPOAHBINH HAJIOT, CTOU-
MOCTb pa3pelnieHus Ha eTUHHILY BEIOPOCOB
IIT" B pamMKax CUCTEMBI TOPrOBJIA KBOTAMHU
Ha BBIOPOCHL, TJIaTa 3a YTIIEPOIHOE COACP-
’KaHHe BBO3UMOMN MPOIYKIUH, YTIIEPOTHOE

amaynvnac

Aprenama

® ETS BHenpena / BHeipeHHUe 3aIIaHUPOBAHO
@ VYriepo/IHbIi HAJIOr BHEPEH/3aIIaHUPOBAH
@ ETS u ymieponHslii Halor BHEAPEHbY/3aIIaHUPOBAHbL

co-(puHAHCHpOBaHUE MPOEKTOB (carbon
crediting mechanism) u nip.

INonpo6Hnas xnaccudukanus mep yrie-
POIHOTO PETYJINPOBAHHS COOEPKHUTCS B Pa-
6ote bemuk u ap. [2]. O630p HHCTPYMEHTOB
IIPSIMOTO LIEHOBOT'O YIJIEPOIHOTO PETyIIu-
poBaHMS U (PAKTOPOB, BIMSIONINX HA LIEHY
yTIepona, mpeacrasieH B padote Ji et al. [3].

B MupoOBOI1 TTpakTHKE TaKKe HAXOAAT
[IPUMEHEHUE MEPBl KOCBEHHOI'O LIEHOBOT'O
YIJIEPOJHOTO PEryINpPOBAHNS, OKA3bIBAIOLIHE
OIOCPEIOBAHHOE BIIMSHUE Ha LIEHY YIVIEPOIO-
€MKHUX TOBapOB, HATIPHMED JIOTIOJTHUTEITHHBIC
HAJIOTH Ha TOTUINBO C BLICOKHM YTJIEPOTHBIM
conepkanueM u nip. [Ipu aTom Haubonee pac-
MPOCTPaHEHHBIMU B MHPE SIBIISIFOTCS CUCTE-
MBI YTJIIEPOJTHOTO HAIOTOOOIOKEHHS H CH-
CTEMBbI TOPTOBIIM KBOTAMH Ha BBIOPOCHL.

ITo nanueiM BcemupHoro 6anka',
B anpene 2022 1. npsiMble IIEHOBbIE Me-

'World Bank. 2022. State and Trends of
Carbon Pricing 2022. State and Trends of Carbon
Pricing. Washington, DC: World Bank. URL: ht-
tps://openknowledge.worldbank.org/entities/publi-
cation/alabead2-de91-5992-bb7a-73d8aaaf767f

PecnyGnusa Kopen
Kasarcran .

.

[ —

Cunranyp. W'g

ETS BHenpena/3amnannpoBaHa, yriepoaHblii HaIOT 00CyxaaeTcs
Vrneponuslii Hanor BHenpeH/3amannposat, ETS obcyxnaercs
Buenpenue ETS u yrieponHoro Haora o0cyxuaercs

Puc. 1. PacnpocTpaHeHne MexaH3mMOoB LIEHOBOM0 YrepoaHOro peryivpoBaHms B MUpe

Figure 1. Distribution of carbon pricing instruments in the world
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XaHU3MBI peryaupoBaHus BeioOpocos 1T
nokpeiBanu 23 % rio0aabHBIX BEIOPOCOB
I[I" 1 BrItOYaH B cedst 37 CTPaHOBBIX CH-
CTEM YTIEPOAHOTO HAJIOT0O0IOKEHUS,
1 34 CTPaHOBBIX CHCTEMBI TOPTOBIH KBOTa-
MU Ha BBIOPOCHI (Emissions trading system
(ETS)) (puc. 1), kpymHEHIIeH u3 KOTOPBIX
SIBJISIETCS. €BPOTIECKasg CUCTEMa TOPTOB-
JI1 KBOTaMH Ha BeIOpockl — EU ETS, KOTO-
pas B 2021 1. Bk1r09ana B cebs 10,4 ThIC.
YCTaHOBOK IIPOMBITIIJICHHBIX PENTPASITHN
1 350 aBuanmuHUH, 10 €€ PETyIHPOBAHHEM
Haxoauiauck 36 % Bcex BeiOpocos 1T EC'.

YcmnenHoe mpuMeHEeHNE [IEHOBBIX Me-
XaHU3MOB YTJIEPOAHOTO PETyIHPOBAHUS
OJJHUMU CTpaHaMH M OTCYTCTBHUE MOA00-
HBIX MEXaHH3MOB B JIPyTHX CTpaHax MpH-
BEJIO K aKTHBHOMY 00CYJICHUIO TIPOOJIEMBI
«yTeukm» yriepoaa (carbon leakage) — nie-
peMelleHNs TIPOU3BOCTB B CTPAHBI C HU3-
KUMH YTIepOAHBIMH u3nepkkamu. EC
YBU/JIEJI IOTEHIIUATIFHOE pelIeHre TaHHOU
npoOJIeMbl BO BHEAPEHUH HATHAIIMOHAIb-
HOH MEpBI YTIIEPOJHOTO PETyIHUPOBAHUS —
TPaHCTPAaHUYHOTO YIIIEPOJHOTO PETYIHPO-
Banus (TYP).

[Ipeanocelnku co3gaHusi MeXaHu3Ma
TYP, ero Bo3amoxHOCTH B 60pBOE C yTeuKa-
MH yTIIEPOJa U €r0 MEPCIEKTUBBI OITUCAHBI
B pabote Makholm [4]. Oniucanue MexaHu3z-
Ma TYP, ero y4yacTHUKOB, B3aMOJICHCTBUS
MEXIy HIMU U MOPSIKa pacueTa IuaTexei
B paMkax TYP npuMeHUTENBHO K POCCHM-
CKHUM TIPS PUITHIM COIEPKHUTCS B pa0bo-
tax Crapony6er u ap. [5], Belik et al. [6].

IIpunuun neficteus mexanuzma TYP
3aKJII0YAeTCAd B HEOOXOIUMOCTH TIPHOO-
pEeTEeHUS MPEeNNPUATHIMHI, IMIIOPTHPYIO-
LIMMU YIIIepoaoeMKY o mpoaykuuio B EC,
CTEIUAEHBIX YTIIEPOTHBIX CEPTU(PHUKATOB,
KOTOpBIE OBI TIOKPBIBAJIH CONlEp KaHMe yTe-
ponaa Bo BBO3UMOM npoaykuuu. Ilo cytw,
peds uaeT o0 ymiare nmnoprepom B EC

"EU ETS 101. A beginner’s guide to the
EU’s Emissions Trading System. URL: https:/car-
bonmarketwatch.org/publications/cu-cts-101-a-be-
ginners-guide-to-the-eus-emissions-trading-
system/

cBOe0Opa3HOIM BBO3HOM MOLUIMHBI HA YTIIe-
pon, uto aenaet mexanusM TYP no cBoeit
IPUPOZE CXOKHUM C yTIEPOTHBIM HAJIOTO-
obnoxxenueM. Ilpu aTOoM cpencrsa, momy-
YEHHBIE PETYISITOPOM, OyIyT HalpasJe-
HBI Ha Mepbl AekapOoHu3anuy BHyTpu EC.

BBenenue taHHOr0 MexaHH3Ma OPHUEH-
THPOBAHO Ha PEILICHHE IPOOIEMBI «YTECUKH)
yIJiepozia ¥ Ha CTPEMIICHHE COXPAHUTD KOH-
KypEeHTOCIIOCOOHOCTh oTpacieit EC, mpo-
H3BOJSIINX YTJIEPONOEMKYIO IPOLYKIHUIO.
[pyrue crpassl MUpa Tak)Xe paccMaTpu-
BAaIOT BO3MOXKHOCTH BHEAPEHHSI TIOIOOHBIX
MEXaHU3MOB, B YACTHOCTHU MEPCIIEKTHBBI
BBEJICHHS MEP LIEHOBOTO YTIIEPOAHOTO pe-
TyJIUPOBAHUA B CTpaHaX A3HaTCKOTO peru-
OHa paccMoTpeHbI B pabote Doda et al. [7].

ITockosibKy OCHOBOM JJ1s1 pacueTa Be-
JU4YMHBI natexeil B pamkax TYP, Top-
TOBJIM KBOTAMH Ha BEIOPOCHI, YTIEPOTHOTO
HaJlora sBJISIETCS YIIIepOJHOE CoAep KaHne
KOHKpPETHOT'0 TOBapa, yYaCTHUKH Iepedrc-
JICHHBIX MEXaHU3MOB JIOJIKHBI IOCJIEI0BA-
TEJIEHO U3MEPSATH YTIEPOAHBIN CIIe]] CBOEH
nponykuud. [Ipu 3ToM KenaTenbHO, YTO-
OBl TOAXOABI K €r0 U3MEPEHHIO OBLITH CXO-
xu. O BaXXHOCTH UCTIONB30BaHMS €AHHBIX
MOAXOAOB K OIPENeNICHUIO YACTbHBIX BbI-
OpOCOB MAapHUKOBBIX I'a30B Ha KOPIOpa-
TUBHOM yPOBHE T'OBOPHUTCS, B YaCTHOCTH,
B pabote Bolay et al. [8].

Taxoxe 6e3 nHPOpPMAIIUHU O BEIOpOCAX
[II" KOHKPETHBIX YCTAHOBOK HEBO3MOXKHO
3a/aTh LeneBble 3HaueHus Beiopocos 11
IUTSL IPEONPUATHN OTPAciay, B TOM YHCIe
npu GoOpMUPOBAHUU TEPPUTOPHATBHBIX
PBIHKOB TOPI'OBJIM KBOTaMH Ha BBIOPOCHI
MIAPHUKOBBIX ra3oB. B aToM cMbIciie onpe-
JeJIEHHE YTIEPOIHOro ciela Mpeanpusi-
TUH ONPENETICHHON TEPPUTOPUH ABIIACTCS
HEOOXOIMMBIM IOATOTOBUTEIBHBIM TAIIOM
IPU CO3JAHUU TAKUX PHIHKOB, YTO OTMeE-
4yeHo B pabote Bailey [9].

L]envio pabomul sIBNIAETCA Pa3BUTHE
METOAUYECKOTO MOAX0/a K MCIOIb30Ba-
HUIO TIOKa3aTelNs «YTJIEPOTHBIN CIeN Ipo-
TYKITUI B Ka9ECTBE IIETIEBOTO /IS OIIEHKU
TEKYIEro U MPOTrHO3HOTO 3HAUCHUH BEI-
OpOCOB IMMAPHUKOBBIX Ta30B MPEIAIPUSTHN
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OTpaciiel, MonagaronuX Moj yriiepoxHoe
peryinpoBaHue.

T'unomesa ucciedosanus cocTo-
UT B O0OCHOBAHUM NMPUMEHEHUS Lielie-
BBIX 3HAUEHUI MOKA3aTeNs «yTrJepOIHbINA
ciell MPOAYKLUMH» AJISI CTPATETHUECKUX
OIIEHOK BBIOPOCOB INAPHHUKOBBIX I'a30B
B IIpolecce IeKapOOHU3aluu OoTpacien
MPOMBILIEHHOCTH.

Jl1st TOCTHOXKEHHUSI LIENH BBITIOJTHEHBI
CIIEAYIOLINE 3a0ayu, YTO HAIIJIO OTpPaxe-
HUE B CTPYKTYPE CTaThU:

1. Onmucars OpraHU3aIMOHHO-9KOHO-
MHUYECKUI MEXaHU3M €BpONECcKoM crucTte-
MBI TOPTOBII KBOTamMu Ha BEIOpock 117 (EU
ETS), a Taxke onucarh MOAXO K OTPEe-
JICHUIO BEIOPOCOB MAPHUKOBBIX TA30B MPO-
MBIIIJIEHHBIX TPEeINPUATHHN.

2. PaccMOTpeTh CyIECTBYIOIINE METO-
JUYEeCKHE TOAXOABI K OIPENIENIEeHUI0 yTIe-
POITHOTO cliefja MPOAYKINH, JaTh UX OLECHKY.

3. BBIMOMHUTE pacyeThbl YIJIEpOIHO-
ro ciefa MEeTaJUTyprudecKux mpeanpus-
tuii CBepAIoBCcKOi 001acTu.

4. BeImomHUTH porHo3 BeIopocos 117
JUIS METAJUTy prudecKux MpeanpusiTui
CBepJIOBCKOM 00JaCTH ¢ HCIIOIB30BaHU-
€M LIEJIEBBIX 3HAYEHNUH YTJIEPOIHOTO Ccliesia
METaJUTy prudecKoi MPOAYKIIMY KaK YIIpaB-
JAIOLIETO MTapaMeTpa.

2. JlutepaTypHbiii 0630p

2.1. Cnocoovl unmepuanuzayuu

eéHewtnux I¢hhexmos

BrI0pocs! 3arps3HSIOMNX BELIECTB,
B ToM umcie u BiOpocs! 11, Tpagunmon-
HO OTHOCSIT K TaK Ha3bIBA€MbIM BHEIIIHUM
s exTamMm — TONOTHUTEITHFHBIM H3EPK-
KaM HaceJeHHus, rocyaapcTBa, KoMIa-
HUH, KOTOPbIE HE YYacCTBYIOT B KOHKPET-
HBIX PBIHOYHBIX CHIEJIKaX, HO BBIHY XK ACHBI
HECTH PACcXO/bl HA BOCCTAHOBJIEHUE 3]10-
POBbsI, HA YCTPaHEHHUE MOCIEACTBUI U3-
MEHEHHMSI KIMMarta (HaBOJHEHUS, 3aCyXH
U T.]I.), HA BOCCTAHOBJICHUE TTOYB U MPOHY.
Conep:xanre BHEITHUX 3PPEKTOB moapo0-
HO omucaHo B padore Randall [10].

Jnst cnipaBeJIMBOTO y4yeTa BHEUI-
HUX 3QPEKTOB U peann3aliui MPHHIINIA

«3arpsA3HUTEND IJIATUT» HEOOXOOUMO HX
MHTECPHAITU3UPOBATH, YTO MOXKET OBITH pe-
AJIM30BAHO C TIOMOIIBIO BHEITHUX COTJIAIe-
Huii (teopema Koysza [11]), 1ubo ¢ momo-
IIBI0 TOCYJAapCTBEHHOTO BMEIIATEIbCTBA.

Cornacuo Koy3y [11], rocynapctsen-
HOE€ BMEIIATEIbCTBO HE TPEeOyeTCs B CIIy-
yae, eCJIM YETKO OIpeIelIeHbl IpaBa co0-
CTBEHHOCTH, BOBJICYEHO HEOOJIBIIOE YUCIIO
YYaCTHUKOB, BEJIMUMHA TPAH3aKLIUHHBIX
U3JIEPIKEK 110 COBEPILIEHUIO CAEIKHU Maa.
B sToM ciryuae poiib rocyjapcTBa CBOIUT-
CsI K TTOOIPEHHIO K CIETKE MEXTy 3anHTE-
pecoBaHHBIMU JTUTIaMU. OTIpenensst IpaBo
COOCTBEHHOCTH, TOCYIaPCTBO YCTaHABIHBA-
€T LIEHY 7151 BHEIIHeTo 3¢ deKTa, cozaaBas
BMCHEHHBIC U3/ICPKKH JIJIs 00EUX CTOPOH,
KaK CJIeJICTBUE, BOZHUKACT MOTPEOHOCTh
HalTH pemeHne NpooIeMbl BHEIIHUX (-
(heKTOB MPOUCXOANUT UX UHTEPHATH3ALINS.

Kputuka teopemsl Koysa cocrto-
UT B TOM, YTO B PEaJbHOCTH Yallle BCEro
peub HIET O OOJIBIIOM YHCIIE YIaCTHUKOB,
KPYIHBIX CHENKaX ¥ OONBIION BETUYHHE
TpaH3aKLIMOHHBIX U3AEPKEK, UTO, B YACT-
HOCTH, ONTUCHIBaeTcs B pabote JlaHunosa-
Hanunbsaa [12]. Ilpu 5TOM I1aBHBIM BbI-
BOZOM M3 TeopeMbl Koy3a MoXeT ABISAThCS
TOT (haKT, 4TO YETKO C(HOPMYITNPOBAHHEIE
npaBa COOCTBEHHOCTH Ha BHEIIHHE 3(-
(heKTHI COCOOCTBYIOT PEIIEHHUI0 MpobIie-
MBI BHEITHUX 3P EKTOB.

HApyrum cnoco0oM HHTEpHAIH3AUU
BHEIIHUX 3((PeKTOB ABIsAETCA Trocyaap-
CTBEHHOE BMEIIATEIbCTBO, PEArupyIo-
I1ee Ha TaK Ha3bIBA€MbIE «IIPOBAJIbI PhIH-
Ka» — CUTyalluH, KOTAa PIHOK HE MOXKET
WHTEPHAIIN3UPOBATh BHEIIHNE d(HPEeKTHI
CaMOCTOSITEIBHO, U KOTOPOE 3aKJIH0YaeT-
Csl B IIPSIMOM KOHTPOJIE (3aKOHBI, 3a1pe-
[IAIOIINE OTIACIbHbIE BUABI AESTEIbHO-
CTHU, BCE BUJIbI HOPMUPOBAHUS U MPOY.),
BBOJIC HAJIOI'0OB (IIUTyBHAHCKHUE)» HAJO-
I'U Ha 3arpsA3HEHUE OKPY KAIOLICH Cpelibl
[Tury [13]). UMerHO MO JaHHOMY MyTH
B OCHOBHOM Pa3BHBAJIOCh TOCYIapPCTBEH-
HOE peryjlupoBaHue B chepe OXpaHbl
OKpY’Karollel cpeabl U paloHAIBHOTO
MPUPOJIOTIOTH30BAHUSI.
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Takxe MOXKET MPUMEHSATHCS OTPaHU-
YeHHOE TOCY/JapCTBEHHOE BMEIIATEIHCTBO
(kax KOMOMHAIUS JIBYX BBIIIETIPUBEICHHBIX
MO/IXO/IOB), KOT/Ia, HAIIpUMeEp, TOCYAapCTBO
3aKOHONIATENBHO (OPMUPYET PHIHOK ITPaB
Ha BHemTHUe Y3QQeKTHI, yIaCTBYET B CO37a-
HUW WHCTUTYITUOHATFHON TUTOIIAIKH IS
TOPTOBJIM TAHHBIMU MTPABAMH H 3aT€M KOH-
TpONUpYeT ee padoTy, 3a7aBast HEOOXOH-
MBIe CTpaTernuecKne OPUSHTHPEI.

[Ipumepom peann3amus TaKOTO pery-
JTUPOBAHUS SBISETCS MEXaHNU3M TOPTOBIIH
KBOTaMH Ha BBIOPOCH Ha uiomanake £U
ETS, xotopsrii neiictByeT B EBporeiickom
coroze ¢ 2005 1. I[lompoGHOE onrcanue me-
XaHU3Ma ¥ SKOHOMHYCCKHH 3 (HEKT 0T ero
paboTsl mpeacTaBiieH B padore Zhang &
Wei [14]. B pabore Convery [15] npen-
CTaBJICHA MCTOPHS CO3MaHHS U Pa3BUTHS
EBpomneiickoil cucTeMbl TOProBiIu KBOTa-
MU Ha BBIOPOCHI.

2.2. 0630p mexanuszma padomot

EUETS

EU ETS oTHOCHTCS K MEXaHU3MY
cap-and-trade — orpaHUYeHHU U TOp-
roBnu. OrpaHU4MBaIOTCS B JaHHOM CITy-
yae BeIOpockH [1I" B Tekymem nepuoe.
IlocTenenHOE CHUYXKEHUE BEIMYMHBI pa3pe-
LIEHHBIX BBIOPOCOB MO3BOJISIET JOCTUTATh

2500
2000
1500

1000

Mus ToHH CO, 3KB

500

2012 2014 2015 2016

=== @daKTHYECKUE IMUCCUH ==

II"' EU ETS

EC nonrocpovHbIX HU3KOYTJIEPOAHBIX Lie-
neit. B 2023 r. nonrocpoyHoil Lenpko sB-
asiercst cokpatienue Beiopocos 1IN Ha 55%
10 2030 r. B cpaBHeHUH € ypoBHEM 1990 r.—
Fit for 55 package. [logpobHoe onmcanne
aMOHMIIMO3HBIX JONTOCPOUYHBIX Teneit EC
10 CHIDKEHUIO BEIOpocoB 117 comepkuTcs
B pabore Quemin [16].

Taxum 00pa3oM, IpeaenbHas BeINIH-
Ha BEIOpocoB 1" hukcupyercs rocymap-
CTBOM, B TO BpEeMs KaK LIeHa Ha CIUHUILY
BBIOPOCOB YCTaHABIIUBAETCS PHIHKOM. B Ha-
CTOsIIIIee BPEeMsI yTIIEPOIHOE PETYITHPOBa-
uue EC pacnpocTpaHseTcs Ha clenyiomue
CEKTOPBI: IPOU3BOACTBO JIEKTPOIHEPTUH,
MPOMBIIIIEHHOCTb, aBHUAIHUS.

B pamkax EU ETS rocymapcTBoM ycTa-
HaBIMBaeTCs (PUKCHPOBAHHBINA BEpXHUU
npenen Beiopocos [1I" («oTomok»), oTBe-
YaIOUIUH HAallMOHAJIBHBIM HENSM 110 CHU-
xeHuto BeiOpocoB I1I, koTopslii 3aTeM
MIEPEBOJUTCS B KBOTHI (pa3pelieHs) Ha Bbl-
opockl — EU Allowances (EUA), xaxnas
U3 KOTOPBIX JaeT pa3pelieHue Ha BEIOpOC
onHoii TonHbl CO,-3KBUBAIEHTA.

Bce paspermienus nenstces Ha ABe 4a-
cT: 1) yacTh KBOT MOCTyMAaeT Ha ayKIIH-
OH; 2) pyras 4yacTb pacnpenensercs oec-
TUTaTHO MEXTy IPEATIPUATHAME OTpacie,
MOJIBEP>)KEHHBIX PUCKY YTEUKHU YTJIeposa.

2017 2018 2019 2020

«[loromox» smuccuit I1I' EU

Puc. 2. ®akTunyeckue ammccum NI EC n «noTonok» ammceuin M 3a 2013-2020 rr!
Figure 2. Actual EU GHG emissions and GHG emission cap for 2013-2020
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OueBUIHO, UTO IICHA HA CAUHUILY
pas3pemeHust BO MHOTOM 3aBUCHUT OT Be-
JTUYUHBI pa3pemennii Ha BeIOpock 1)
NOCTYNUBIIEH Ha ayKIuoH, B 2021 r.
ux mous coctaBuna 57 %. JlaHHBINA BO-
Npoc SIBASETCS MIPeAMETOM 00Ccyxae-
Hus. [lonpoOHOE KpUTHUECKOE OIIICAHHE
MeXaHU3Ma PaclpeeIeHus] KBOT U BO3-
HHUKAIOLIUX CI0XKHOCTEH comepKuTcs
B pabore Sato et al. [17]. ®akTuyeckue
BBIOpOCH [1I" EC 1 «110T010K» TIpencTas-
JICHBI Ha puC. 2.

Uro xacaeTcsl y4acTHs MPEANpPUITHIHA
B EU ETS, no 30 ampens Kaxaoro roma
BCE MPEIPUATHS, TTONAAA0IIHE MO yTIIe-
POIHOE peTyJIUpOBaHUE, TOJKHBI Iepe-
JaTh B peructpupytomuit opran (Central
Registry) uncio pa3pemieHnii Ha BBIOPO-
cel (EUAs), paBHOE BBIOpOCAM MapHUKO-
BBIX Ta30B MPEAIPUATHS 32 IPOILIBIHI TOJI.
Heucnonbs3oBaHHbIE pa3pelieHns Ha BBI-
Opockl (EUAS) MOTYT OBITH IPOJAHBI IPY-
UM IPEATPUSATUSAM TUO0 COXpaHEHBI AJIs
UCTIONb30BaHUS B TIOCIETYIOIIUE TIEPHOIBI.
s mpeAnpusTHil 00s13aTeNeH eKeroqHbIH
y4eT BBIOPOCOB MapHUKOBBIX Ta30B H Be-
pUQHUKALKS OTYETHOCTH y HE3aBHUCUMOM
OpraHu3alnH.

VY npeanpusTuil CylecTBYeT TPH CIIO-
co0a momy4yeHusl pa3pelieHuii Ha BEIOpO-
cbl [1I" 1715t HOKPBITHSI CBOUX (PAKTUYECKUX
YIIIEpPOJHBIX BEIOPOCOB.

Bo-nepgvix, npuobpecTn Ha ayk-
HOHE, KOTOPBIA nposodum European
Energy Exchange. Jloxonpl oT mpogaxu
paspernieHuii Ha BeIOpock! [1I" mocTynatoT
B cTpanbl — yuactHuku EU ETS B 00be-
Me, IPONOPLHOHAIBHO UX JI0JIE B COBO-
kymHBIX BEIOpocax [II" EC. IlomoBuHa
YKa3aHHBIX JOXOJOB JOJKHA OBITH HC-
M0JIb30BaHA Ha MEPOIIPUSTHS, CBI3aHHBIE
co cHmxkeHueM BriOpocos I1I. 3a mepu-
ox ¢ 2013 mo 2020 1. TOXOIBI OT MPONAKH

"EU ETS 101. A beginner’s guide to the
EU’s Emissions Trading System. URL: https:/car-
bonmarketwatch.org/publications/cu-cts-101-a-be-
ginners-guide-to-the-eus-emissions-trading-

EUA coctaBunu 68 Mipa eBpo, U3 KOTO-
pbix 19 Mapa 6butn mosyyenst B 2020 .2
Bo-émopuix, nonyuuTs 6ecniaaTHO
B TOM CIIy4ae, €CJIH OTpacib MOJBEp)KEHa
«yTeuke» yriaepona. GakTHYECKH B CITUCOK
TaKUX OTPACIEH MOMagaeT BCS MPOMBIII-
JICHHOCTH (KpOME DHEPIeTHKH, Te OecIiar-
HBIE pa3penieHus He Beigaores ¢ 2013 1)
u asuanus. Ilpu sTom KonmdyecTBO Oec-
IIJIATHBIX Pa3pelIeHnl, Ha KOTOPOE MOXKET
paccuuTHIBaTh NpeanpusaTue, OyaeT omnpe-
JEJICHO MCXOSl U3 3HAYCHUH YAEIBbHBIX BbI-
opocos I1I" 10 % aydmmx ¢ TOUKU 3peHUS
yraeponoeMkocT yeranoBok EC. JlanHoe
YCIIOBHE TIPU3BAHO CTUMYJIHPOBATH MPE-
MPUATHS CHIYKATh CBOM yTJIEPOIHBIH CleN:
B cliydae, eciii (haktuyeckue Beiopocs [1T°
OKa)XyTCs BBIIIE PACUETHBIX, MPEATIPUSI-
THIO IPHJIETCS TPHOOPECTH HEAOCTAIOIINE
paspemuenus Ha BEIOpockl. Ecnu ke npen-
MpUTHE HE TIPEBBICUT pacueTHBIE NToKa3a-
TEJH, U3TUIIKOM pa3pelieHn OHO MOKET
pactopsAUTECS 110 CBOEMY YCMOTPEHHUIO.
Ha cerogasmuuii neus 10 95 % BEI-
opocos I1I" TpOMBIIITIEHHBIX MPEATPHUS-
THUI 1 aBUALIMH TIOKPHIBAETCS OECTIaTHBIMU
pa3penieHus My, 4TO SIBISETCS IPEAMETOM
00CYXKIEeHUI U BO3MOXHBIX U3MCHCHUH,
MIOCKOJIbKY CYILIECTBYET CIIPAaBEJINBOE MHE-
HHE, YTO pa3aya OECIUIaTHBIX pa3pereHui
HE CTUMYJIMPYET MPOMBILUIEHHBIE TPEITPUs-
THSI CHIKATh yraeponoeMkocTs [18]. C Haua-
soMm padotsl TYP ¢ 2025 1. npeamnonaraercs,
YTO 01151 OECIUIaTHBIX KBOT Oy/IeT CHUKATh-
csl, T.K. IPOMBINUIEHHBIE Npeanpusatus EC
NOJIy4ar 3alUuTy OT «yTeU4Ku» yriepona [19].
B-mpemvux, nprobpectu Ha BTOpUY-
HOM pbIHKe. Ha cerogHsmumii AeHb MOXXHO
NpoJaBaTh U Nokynarb EUAS, B TOM 4ucie
MOy YeHHBIE OECIIIaTHO.
CxeMaTH4HO B3aUMOJCHCTBUE MEX-
ny yaactHukamu EU ETS nipeacTaBiieHO
Ha puc. 3.

2EU ETS 101. A beginner’s guide to the
EU’s Emissions Tradlng System URL: https /[car-
h. bli S/ é

ginners-guide-to-the-cus-emissions-trading-

system/

system/
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Puc. 3. OpraHunsaumoHHasa cxema EU ETS
Figure 3. EU ETS organizational chart

Taxum 00pas3oM, JJ1s BCeX MPEeArpu-
SATHH, y4aCTBYIOUINX B CHCTEME TOPTOBIIU
KBOTaMHU Ha BBIOPOCHI, aKTyaJIbHBIM CTa-
HOBHTCS OTIpeieNIeHUE YTIEPOAHOTO Clie-
Jla CBOEU MPOIYKIIUH.

Bo-nepsbix, 0T 3TOr0 3aBUCUT BEJIU-
YMHA TPUOOPETaeMbIX pa3pelieHni Ha BbI-
opocst 1T

Bo-emopbix, 0ueBUHO, y IPEANPUATHI
BO3HUKAET MOTPEOHOCTH CPABHUBATH CBOU
MOKA3aTeIH C LENEBBIMH («3TAJTOHHBIMI)
3HAYEHUSAMH 10 COOTBETCTBYIOILUM TEX-
HOJIOTMYECKUM TIpOLIEccaM, C TaK Ha3bIBae-
MBIMHU OCHUMApPKaMH, a 17151 TPEApUSTHH,
MOJyYalOMNX OeCIIaTHbIE pa3peleHus
Ha BbIOpock! I1I, cpaBHeHUe ¢ mokazaTens-
M 10% mydmmx ¢ TOUYKHU 3peHus yIiepo-
noeMkocTH yetaHoBok EC siBseTcst cTporo
o0s13aTenbHBIM. beHuMapku Takxe MHupo-
KO HCIIOJIB3YIOTCS IIPH OIIPEICIICHNH Lielie-
BBIX MOKa3aredei Beiopocos I1I" Ha ypoBHe
MPOEKTA, PEANPHITHS, PETHOHA, CTPAHBI,
B TOM YHCJIE IIPY IIPUHSTUH PELICHUS O IIpe-
JOCTABJICHUH «3€JICHOT0» (PHAHCHPOBAHHSL.

B-mpemwux, B pamkax TYP B onpe-
JEJICHHBIX CIydasiX IIpU pacdeTe Belu-
YUHBI YIVIEPOAHBIX MJIATEXKEH Mpennpu-
ATUAMHU-UMIIOPTEPaMU IIPEI0JIaraeTcs
WCTIONIb30BAaHNE YCPETHEHHBIX 3HAYCHUH
10% Xynamwux ¢ TOYKH 3peHHS yTIepOoIo-
eMKocTH yctaHoBOK EC.

IIpu 5TOM HEOOXOAUMA COMOCTABH-
MOCTb MEXy MOAXOAAMH K OMPEeTICHHIO

YIJIEPOJIHOTO CJIe/Ia IPEANPUATHS U CUCTE-
MaMu OCHUYMAapKUHTa, O YeM MONJET PeUb
B CIIEYIOIIEM pa3Jieie CTaThH.

2.3. O630p memoouueckux

n00X0006 K onpeodeseHuio

y2nepoonozo cieoa

MemanaypzuieckKux npeonpuamuil

MeTannyprudecKkuii CeKTOp SBISCT-
Csl KPYTTHBIM UCTOYHUKOM BBIOPOCOB Iap-
HUKOBBIX Ta30B, Ha €0 JIOTI0 MPUXOIUTCS
7% ob1ux MUPOBBIX BEIOpOCOB!. Jlons Me-
TaITyPruu B CTPYKTYPE aHTPOMOTEHHBIX
BEIOPOCOB MAapHUKOBHIX T'a30B B Poccun
coctaBisieT 4,8 %. Takue OleHKH NPUBO-
nsarcs B pabore CumonsiH [20]. st mpo-
W3BOJCTBA CTAJHM UCIOIB3YETCS MTPUPOI-
HOE CBIphbe n/uiu MeTasutonoM. Hanbonee
pacnpocTpaHeHHBIMH MapIIPyTaMH TPOH3-
BOJICTBA CTaJIM B MHUPE SBISIOTCS MapIIPyT
JIOMEHHAs TIeYb — KUCIOPOIHBIA KOHBEP-
Tep W IEKTPOAYTOBasi NMeYb C UCIOIB30-
BaHHEM JIOMa.

OO6muit moaX0M K OIEHKE YTIepoI-
HOTO cjefla TPOAYKIIUU U OpraHu3a-
MU B 1IEeJIOM 0a3upyeTcs Ha METOJ0JIO-
ruu MexnpaBUTEIbCTBEHHON I'PYMIIbI
9KCIIEPTOB MO M3MEHEHWI0 KiauMara. OH

"Tron and Steel Technology Roadmap:
Towards More Sustainable Steelmaking,
International Energy Agency. URL: https:/www.

ica.org/reports/iron-and-steel-technology-roadmap
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MoAPOOHO OMKMCAH B CEpPHH CTAaHAAPTOB
ISO 14064 (8 P® —T'OCT P UCO 14064).
Oco0eHHOCTH NTPUMEHEHUS CTaHIapTOB
ommcanbl B padore Gao et al. [21].

JloTIOTHUTENBHO TIPH OIIEHKE yTIie-
poxHoro ciena ToBapa (yCIryru) BO3HHUKa-
IOT BOIIPOCHI, CBSI3AHHBIE C OTpeAeNeHN-
€M T'paHuI] Takoi orleHKHu. OTBET HA HUX
MPENCTaBIIeH B TEOPUH U TIPAKTHUKE OICH-
K¥ ’KU3HEHHOTO ITMKJIa ToBapa/ycimyTH (Life
Cycle Assessment), KOTOpBIN Oa3upyeTCs HA
ISO 14040/44. B HeM comeprkaTcsi OCHOB-
HbIE IPUHIUIIBI U COCTABIISIIOIINE JAHHO-
r0 METO/a: BBIOOP I'PAaHUI] CUCTEMBbI U 1M~
HUIL U3MEPEHU S, MOIXOIbI K IPOBEJACHHIO
OIIEHKH, BKJIIOYAs OIIGHKY HeolpeelicH-
HOCTH. OCHOBHOM HIEEH SIBIISIETCS OLIEHKA
COBOKYITHOTO BO3/ICHCTBHS Ha OKPY’Karo-
HIYIO Cpeay, BKJIF0Yasi BHIOPOCH! MApHUKO-
BBIX a30B, HA MPOTSHXKCHUU BCETO KU3HEH-
HOTO ITUKJIa ToBapa (yCiayTu).

CymecTtByet 00abpIION myn pador,
B KOTOPBIX ObLiIa BBITIOJTHEHA OLIEHKA YTJie-
POIHOTO cliela MeTaJLTy prudecKon mpo-
JIYKITUY HA OCHOBAaHUU CTaHJIAPTOB, MPH-
BEJICHHBIX BBIIIIC.

Renzulli et al. [22] npuBoasT o1eH-
Ky BO3JCHUCTBUS MPOU3BOJACTBA CTAJIU
0 MapuIpyTy JOMEHHAs MeYb — KHCIIO-
POIHBIN KOHBEPTOP, BKIIOUYAsi BHIOPOCHI
MAPHUKOBBIX T'a30B, JIJISl HTAIBSTHCKOT'O Me-
TaJTypPru4ecKoro 3aBojia MOJHOTO [UKIIA.

AHaNOTrU4YHbIE pacdeThl C MPUMEHe-
HUEM I0JIX0/1a OIICHK! JKU3HEHHOTO ITUK-
J1a BBITIOTHEHBI:

— ISl METaJUTyPrUUeCKUX 3aBOJIOB
Agctpanuu Norgate et al. [23];

— JUTS METAJUTY prudecKoro 3aBoyia MoJi-
Horo rukJia B [lomeme Burchart-Korol [24];

— JUTSL HECKOJTBKUX METAJUTY PrUIECKUX
npennpustuii morHoro nukia Chisalita
et al. [25];

— JUTS METAJUTY pruUdeckoro 3aBojia MoJl-
Horo 1ukiIa B 'epmanun Backes et al. [26].

Bo Bcex nMpHBEAECHHBIX UCCICIOBAHUIX
UCIIONTb30BAJICS €IUHBIN TIOIXOJT K OIICHKE
BO3/ICHCTBHS TPOU3BOJICTBA CTAIN HA OKPY-
KAIOIyI0 Cpeay, BKJIoUasl BEIOPOCHI map-
HUKOBBIX Ta30B, «OT KOJILIOCITH JI0 BOPOT»

(cradle-to-gate), ¢ yueTom moTpebiaeHus
3NEKTPOSHEPTUH U3 CETH, YTO COOTBETCTBY-
et oxBary 1, 2 B cootBeTcTBUU ¢ [SO 14064.

Bo Bcex mpuBeneHHBIX paboTax ObI-
JIY TIOJIy4YE€HBI COMIOCTABUMBIE pe3yJIbTa-
THI 10 yJEJIbHBIM BBIOpOCaM MapHUKOBBIX
ra3oB Ha TOHHY NPOU3BEIEHHON CTaJH
110 MapIIPyTy JIOMEHHasl II€4b — KUCJIOPOI-
HBIM KOHBEPTEP, MU OHU COCTABWIH OT 1,6 T
C02-3KB./T MPOAYKIAH A0 2,3 T COz-BKB./T
MIPOAYKIIHH.

AHaJOTHYHBIE pacUeThI OBLIN BBITION-
HEHBI JJIs1 IPOU3BOJICTBA CTAIHU 110 MapIll-
PYTY JIOM — 3JIEKTPOIYTOBas Me4b, U Y/IeIb-
HbIE 3HAYECHUS BHIOPOCOB MapHUKOBBIX
ra3os coctapuiu ot 0,6 10 0,9 T CO,-5kB./T
nponykiuu (IEAGHG (2011)1).

Jlucuenko u np. [27] ¢ ucnonab30Ba-
HUEM aBTOPCKOTO METOJUYECKOTO MOAXO0-
J1a K OTPE/ICIICHUI0 «CKBO3HBIX OIMHUCCHUII
NapHUKOBBIX Ta30B, KOTOPHIH HE MPOTHUBO-
PEYHT HU OCHOBAM IOJX0/a OLICHKH KH3-
HEHHOT'O LIUKJIa TOBAPOB/yCIYT, HU MIPHH-
nuinaM, 3anoxeHHbeIM B ISO 14064,
BBITIOTHIJIH OLIEHKY BBIOPOCOB MAPHHUKO-
BBIX Ta30B (0€3 yueTa KOCBEHHBIX 3MHC-
CHI OT HEPropecypcoB) ISl pa3JIMUHBIX
COYETaHUH MEePENIeNIOB METAIIITY PrUIECKUX
IPOU3BOACTB.

B pabore LIDHDP-XXI? npuBoast-
Csl OLICHKH YTJIEPOIHOrO Cliefia NPOAYKIIMH
POCCHICKUX METaJITypru4ecKuX Mpearpu-
ATUN 151 pa3HBIX MapLIPyTOB MPOU3BO-
CTBa CTaJId, ¥ OHH COCTaBAAIOT 2,213 T
CO,-3kB./T uyryna, 1,896 T CO,-5kB./T KOH-
BepTOopHOH cTanu, 0,321 T CO,-5KB./T 251eK-
TpocTanu (0XBaThl 1, 2 B COOTBETCTBHHU
¢ ISO 14064).

'"TEAGHG. Potential for Biomass and Carbon
Dioxide Capture and Storage. International Energy
Agency Greenhouse Gas. Research & Development
Programme, Paris. URL: https://icaghg.org/publica-
tions/technical-reports/reports-list/9-technical-re-
ports/1033-2011-06-potential-for-biomass-and-car-
bon-dioxide-capture-and-storage

2I[DHO®. CBAM. [MocnencTus [1Jist POCCHii-
ckoit sxonomuku. URL: https://cenef-xxi.ru/artic-
les/issledovanie-cenef-xxi- %22cbam.-posledstviya
-dlya-rossijskoj-ekonomiki %22
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Cy1ecTBYIOT HallHOHAIBHBIE U OT-
pacieBble peKOMEHJAINH 110 OTIpeielie-
HUIO YTIEPONHOTO cliefia MPOAYKIIUH,
KOTOpBIE pa3pabaThIBAIOTCS TAKXKE C yUe-
TOM BBILICIPUBEACHHBIX cTaHaapToB ISO
14064 u ISO 14040/44.

K oTpacieBbIM peKOMEHIAIIUSIM OTHO-
csarcs pekomenganuu: 1) EUROFER s
JepHBIX MeTaiuioB; 2) Fertilizers Europe
st ynoopenuii; 3) European Aluminum
Association mist amromuaus;, 4) European
Cement Association A5 [IEMEHTA.

Uto KacaeTCs HAITMOHATBHBIX PEKO-
meHamnuii, B EC geficTByeT JOKYMEHT,
OTIPEACISIONNNA TPHUHITUITEI U TTOPSITOK
OTIpeICTICHUS YTIEPOTHOTO ClIea MPOTyK-
[MH!, Ha OCHOBAHWHU KOTOPOTO PaCCUNTAHBI
yAENbHBIC TIOKA3aTENH yTIACPOIOSMKOCTH
10% nyumux ¢ Touku ycranoBok EC (6en-
YMapKu) Uit 54 TOBapOB2, KOTOPBIE 3aTEM
UCTIONB3YETCS JJIS pacueTa BEIMYMHBI Oec-
IJIaTHO BBIJJABAEMBIX KBOT Ha BRIOpOCHI [T

IIpu »TOM cniemyeT OTMETUTD, UTO MPH
pacueTe yriaepoaHoro cieaa B JaHHOM CITy-
4ae UCIOJIB3YIOTCS B OCHOBHOM IPSIMBIC
BbIOpOCH! [1I, 1 TONBKO IS aMIOMUHUS
Y 3JIEKTPOCTANH UCTIONB3YIOTCS 3HAUYCHU S
MPSAMBIX U KOCBEHHBIX SMHUCCUM.

B Poccuu neiictBytor Metoguka
KOJIMYECTBEHHOTO OMpeaeeHusT 00be-
MOB BBIOPOCOB IMTAPHUKOBEIX T'a30B U I0-
TJIOIICHU N MapHUKOBBIX ra3oB, [Ipukas
Munnpuponst PO ot 27 mast 2022 1. Ne 371
(manee — Mertoauka)?.

' Commission Delegated Regulation (EU)
2019/331 of 19 December 2018 determining transi-
tional Union-wide rules for harmonised free alloca-
tion of emission allowances pursuant to Article 10a
of Directive 2003/87/EC of the European Parliament
and of the Council.

2Commission Implementing Regulation (EU)
2021/447 of 12 March 2021 determining revised
benchmark values for free allocation of emission
allowances for the period from 2021 to 2025 pursu-
ant to Article 10a (2) of Directive 2003/87/EC of the
European Parliament and of the Council // Official
Journal of the European Union L §87/29.

300 yTBEpKJCHUU METOAMK KOJHYECTBECH-
HOTO OIlpesieNeHnus] 00bEMOB BEIOPOCOB MMAPHUKO-
BBIX Ta30B U MOTJOIEHNUH MapHUKOBBIX ra30B //

OCHOBHBIE PUHIINTIBI y4eTa BHIOPO-
coB I1I" npeanpusitus cormacHo Meroauke:

1. B rpaHUIIBI KOMTUYECTBEHHOT'O OIIpe-
JIEJICHU ST BEIOPOCOB BKITFOYAIOTCS TIPSIMBIS
BeIOpOCHI [1I, KOTOpBIE MPOUCXONSAT HETIo-
CPEICTBEHHO OT OOBEKTOB OPTaHU3AINU
7 OCYIIECTBIISIEMBIX ITPOIIECCOB.

2. HecymecTBeHHbIE ICTOUHHUKH BbI-
opocos III" mpeanpusATHs, KOTOPBIE CO-
CTaBJISIIOT MeHee 5 % B TOIl OT CyMMapHBIX
BBIOPOCOB B OpraHU3allNH, HO HEe Oolee
50 TBIC T. COZ-SKB. B T'OJl, MOT'YT OBITH HC-
KJIFOUEHBI U3 PACCMOTPEHHSI.

3. MeTozasl, KOTOPBIE HCTIONB3YIOTCS
J7I1 KOJIMYECTBEHHOTO OMpPENETICHUs BbI-
6pocos I1I, BkIrogaror B ceOst:

— METOJ| pacueTa Ha OCHOBE JaH-
HBIX O JIEATEIBHOCTU U KO3 PHUITUSHTOB
BBIOPOCOB;

— METOJI pacyeTa Ha OCHOBE MaTepH-
aJLHO-CHIPbEBOTO OasaHca;

— METOJI pacyeTa Ha OCHOBE IEpHO-
OUYECKUX W3MEPEHUH BHIOPOCOB MapHU-
KOBBIX T'a30B;

— METOJI HEPEPBIBHOTO MOHUTOPHH-
ra BEIOPOCOB NAPHUKOBBIX Ta30B.

4. [Ipu oTCyTCTBUM HEOOXOAMMBIX JaH-
HBIX JJI KOJIMYECTBEHHOTO ONpEIeICHUs
BBIOpocoB 11" MoryT ncronb30BaThes cpa-
BOYHBIC JaHHBIC U3 JPYTHX UCTOUHHKOB
uHdopManuu ¢ 00s3aTeIbHON CCBIIKON
Ha UCTOYHHUKY WH(POpMAIUH.

J s MeTanmyprudeckux mpearnpus-
THI B TpaHUIIBI orpenene s Bbiopocos 117
BXOJIST CIIEAYIOIIUE TPOIeCcChl: 1) mpous-
BOJICTBO KOKCa; 2) IPOM3BOJICTBO arjioMe-
para; 3) MPOU3BOJICTBO JKENE30PYAHBIX OKa-
THIMIEH; 4) IPOU3BOJICTBO JKeNe3a MPSIMOTO
BOCCTaHOBJICHUSI;, 5) IPOM3BOICTBO YYTYHA,
6) TIPOM3BOIICTBO KHUCIIOPOITHO-KOHBEPTEPHOM
Y MapTEHOBCKOU CTaJIH; 7) TIPOM3BOICTBO HJICK-
TpOCTalH; 8) POM3BOZICTBO CTAITFHOTO IPOKATA.

KonnuecTBeHHOE OTMpenelieHne BbI-
opocos III" mis mpennpugATHN YepHOU

IIpuka3z MuHucTepcTBa NPpUPOIHBIX PECYPCOB
u sKkosorun Poccuiickoit @enepannu ot 27 mas
2022 roma Ne 371. URL: https://docs.cntd.
ru/document/350962750?marker=6520IM
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METaJUTypPruH, COrmacHo MeToiKe, MOXKeT
OCYIIECTBIISITHCS C HCTIOJIb30BaHUEM JABYX
PaBHO3HAYHBIX METOJUYECKUX ITOIXO/IOB.

Ilepgviii nooxood ipeanonaraet pacueT
BeIOpocoB [1I" muist kaXkmoro MeTaymury prude-
CKOTO TIpoIiecca B OT/ACTBHOCTH Ha OCHOBE
YTIePOTHOTO OataHca MpeaIpUusTHsL, C UC-
MOJTH30BAHUEM JJAHHBIX O PACXOJIE YTIIePO-
JIOCOMEPKAIIETO CHIPHS, MATEPHUAJIOB, BOC-
CTaHOBHTEIISI, TOTLIMBA HAa IMPOU3BOJICTBO
METaJLTypPrudecKoil MPOAYKINH U YAETb-
HOTO COJIEp’KaHUs yIIIepoaa B HUX.

Bmopoii nooxoo mpennaraer ompene-
1a1h BeIOpock [1I" oT MeTammyprudeckux
MIPOIIECCOB M MHBIX UCTOYHUKOB IIPEITPH-
SITUS B COBOKYITHOCTH Ha OCHOBE JTAHHBIX
0 ABHKEHUH YTIIEPOJOCOAEPIKAIINX PeCyp-
COB Ha MPOU3BOJICTBO METAJIITY PrUdecKoi
MPOIYKITUH (C yUETOM U3MEHEHHS 3a11acoB)
U YZIeIBHOTO COMeP KaHNA YTIIEpo/ia B HUX.
W umeHHO AaHHBIN MOAX0A MPeaIaracTcs
ucrnonb3oBaTh B [OCT P 113.26.01-2022.
[Non 6eHuMapkamu 37ieCh TOHUMAETCS KO-
JIMYECTBEHHAS OLICHKA YJICIIbHBIX BEIOPOCOB
MAapHUKOBHIX TA30B, KOTOPask U3MepseTCs
B ToHHax CO,-3KB. Ha EIMHUIY IPOU3BO/I-
CTBEHHOH eI TeTLHOCTH .

Jpyrumu cnopaMu, OEHUMAapKU SIB-
JISTFOTCS MHANKATUBHBIMH MTOKA3aTEISIMU
yriepogHoi 3¢ PpeKTHBHOCTH MPOU3BO-
CTBEHHBIX IIPOLIECCOB, KOTOPBIE, C OTHOM
CTOPOHEI, MTO3BOJISIOT CPABHUBATH PEJl-
MIPUATHUS OTPACITH MEXKTY COOOM U C IPYTH-
MU MUPOBBIMY TIPOU3BOIUTEISIMH (IAHHBIE
0 MHUPOBBIX MPOU3BOAUTENIX MPOIYK-
MU YePHOU METaJIypruu MPUBOASTCS
B nokianax The World Steel Association?
u The International Energy Agency?).

'TOCT P 113.00.11-2022. Haunyuruue 10-
crynHbie TexHoJoruu. [lopsiiok mpoBeneHus O¢H-
YMapKHHTa yJIEIBHBIX BEIOPOCOB MMTAPHIUKOBBIX Ta-
30B B OTPACIIsSIX IPOMBIILICHHOCTH.

2WSA. Steel Statistical Yearbooks 2020s.
URL: https://worldsteel.org/steel-by-topic/stati-
stics/annual-production-steel-data/

3Tron and Steel Technology Roadmap: To-
wards More Sustainable Steelmaking, Internation-
al Energy Agency. URL: https:/www.iea.org/re-
ports/iron-and-steel-technology-roadmap

C npyroi#i cTopoHbl, OEHUMapKH
no yaensHbeIM BeiOpocam I1I" moryT ciy-
XKUTh HHCTPYMEHTOM I'OCYJapCTBEHHOU
IPOMBILUICHHON MOJUTUKH: UX BKIIOYAIOT
B cripaBouHukH o H/IT, uto onucaHo B pa-
6ote JlobpoxoToBoii u Matymianckoro [28].
Taxoxe OHH IPUMEHSAIOTCS KaK OAUH U3 KPH-
TepHeB OLCHKN MHBECTUIIMOHHBIX IIPOEK-
TOB MOACPHM3ALUH B PAMKaX OKa3aHUS
Mep rocyJapCTBEHHOM MOAAEPIKKH: TaKO-
r'o poza NpeAsIoKEHHUS ONUCAaHbI B Pado-
tax BomocartoBoit u mp. [29], CxobeneBa
u Yuernona [30].

2.4. Ouenka memoouuecxkux
n00X0006 K onpeodeeHuio
y2nepoonozo cieoa

OCOOCHHOCTBI0 METOAMYECKOTO TIOJI-
xona, ucnonb3yemoro B 'OCT P 113.26.01-
2022, sBisieTcs TO, 9YTO B HEM MPEIJIaraeTcs
YYUTHIBATh KaK MPSIMbIC, TAK U KOCBEHHBIE
BeIOpock [1I. COBOKYITHBIE Y/IEIbHBIE BBI-
opocst [T 1151 KaXKI0r0 TEXHOIOTUYECKO-
0 Mporecca BKIIOYaroT B ceds: 1) mpsmble
BBIOPOCKHI B IpaHUIaX TPOU3BOJICTBEHHO-
ro mportiecca (mepeaena) 0e3 yuera BToprud-
HBIX TOTUIMBHBIX T'a30B; 2) BEIOPOCHI, CBS-
3aHHBIC C AIEKTPOIHEPTHEH; 3) BBIOPOCHL,
CBSI3aHHBIE C TEIIOBOI »HEprueil; 4) BbI-
OpOCHI, CBSI3aHHBIE C TEXHHYECKUMH T'a3a-
MU U TYTHEM.

BeposiTHO, TpMEeHEHHE TaKOTO TOJI-
xo1a 00yCIIOBJIIGHO TE€M, UYTO B 3TOM CIy-
Yyae BO3MOXHO ITOJTYYSHHE COMIOCTaBUMBIX
rokasaresel yaeabHbIX BEIOpocoB [117 mis
CpPaBHEHHS C BEIyIIMMHU MUPOBBIMH IIPO-
M3BOIUTEINSIMU: B OIIEHKAX YIENBHOHN yTJIe-
ponoemkoctd WSA u IEA ucnonsiyer-
Csl TOT K€ TIOAX0A. PaznudHble TOAXOIBI
K OIpeieTIeHn 0 OeHIMapKOB B UEPHON Me-
TaJUTypPry¥ ONHCcaHbl B pabore bammakosa
u ap. [31]. BkimtoueHue B pacdeThI KOCBEH-
HBIX BEIOpOcOoB 11" oT moTpebenus Temio-
BOW U AJIEKTPUYECKON SHEPTUU CTUMYJIH-
PYET OCyIIEeCTBIIEHHE SHEProcOeperaroninx
MPOEKTOB HA CAMOM IPEITPUITHH.

PacueTsl ynenpHBIX TIPSMBIX BBIOPO-
coB III"' B 'OCT P 113.26.01-2022 cTpo-
STCS Ha JAHHBIX 00 yIENbHBIX 00BbeMax
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WCTIOTh30BaHUS YTIEPOJICOACPKAIINX pe-
CypCOB B TPaHUIAX MTPOU3BOACTBEHHOTO
MpolLecca U CoAepKaHusl yriepoaa B HUX.

VYnensabie BeIOpoch! [1I, cBsi3anHbIC
C DIIEKTPOIHEPTHEH, pACCIUTHIBAIOTCS C UC-
MOJIb30BaHUEM JJAHHBIX 00 YJEIIEHOM TI0-
TpeOIeHUH AIIEKTPOIHEPTUN B TPAHUIIAX
MIPOU3BOACTBEHHOTO TIpoIiecca (Tepeera),
00 ymenpHOM BEIPaOOTKE IEKTPOIHEPTUH
Ha UCTOYHHUKE, HAXO/SIEMCS B TPaHUIIaX
MPOU3BOJICTBEHHOTO TpoIiecca (repene-
na) u kodunumenrta Beiopocos I1I" mrs
AIEKTPOIHEPTUH.

Pacuet ynenpabIX BEIOpOCOB 1T, cBS-
3aHHBIX C TENJOBOW 3HEpPrueil, BhINOJI-
HSIETCS C MCIIOIb30BaHHEM HH(OPMAITUU
00 yJebHOM NOTPEOICHUH TEIIOBOM HEP-
ruu (B mape u ropsueil Bose) B TpaHUIax
MPOU3BOACTBEHHOTO IIpoIiecca (epeena),
00 yzenbHON BRIPa00OTKE TEIJIOBOM dHEP-
ruu (B mape u ropsueil Bosie) B IpaHuLax
MPOU3BOJICTBEHHOIO IIpoliecca (repeaesna)
u kodddunumenta Boiopocos [1I° aist Temto-
BOM DHEPIUU.

Pacuer ynenbubix BeiOpocos I1I cBs-
3aHHBIX C TEXHUYCCKUMHU Ta3aMU U JYThEM,
BBITIOJTHSETCS C UCTIOIb30BAaHUEM UH(OP-
Maluu 00 yAeIbHOM MOTPEOICHUH COOT-
BETCTBYIOIIETO0 TEXHUYECKOTO Ta3a (Kuc-
JIOPOJI, a30T, apTOH), IOMCHHOTO JAYThs
B IpaHUIlaX MPOU3BOACTBEHHOIO MpoIieC-
ca (mepeznena) u ko3 duunenta BeIOpoca
II" 17151 COOTBETCTBYIOMIETO TEXHUIECKO-
ro ra3a, JOMEHHOTO JYThsl.

Hcnonp3oBaHue mpeaiiaraeMbIX
Mertomukoii u 'OCT P 113.26.01-2022 nox-
XO0ZI0B TpeOyeT AeTaapHOW WHQOpMAIUU
0 NIBUKEHUHU CBHIPHS, MAaTEPHAJIOB, dHEP-
TeTHYECKUX PECYPCOB Ha MPENNPUSITHH.
Jlannas paborta o poCCHHCKUX MeTall-
NYPrUYECKUX MPEeANPHUSITHA OMHCcaHa
B UTC 262022 «IIpon3BoacTBO UyTyHa,
cranu u peppocmiaBoBy (IIpumoxkenne
J. UHnuKaTUBHbBIE NIOKA3aTENU YIEIbHbBIX
BBIOPOCOB TTAPHUKOBBIX ra30B)’.

' Akryanusanus Cripasounnkos HTJ] B 2022
roay. URL: https:/www.gost.ru/portal/gost/home/
activity/NDT/actualizationdirectory2022

3. MeToponorua uccnepoBaHus

3.1. lannvie

B Hacrosmiei cratbe aBTOPHI ONHpa-
I0TCSI HA JTaHHBIE, COOpaHHBIE U 00pado-
TaHHBIE B Ipollecce OOHOBJIEHUS CIpa-
BouHuka UTC 26-2022 «IIpousoacTso
4yTyHa, cTaixu U (heppocIiiaBoB» KOJ-
JIEKTHBOM aBTOPOB MOJ PYKOBOACTBOM
Munnpomtopra Poccuu. Jlng pacuera
WHANKATUBHBIX TOKa3aTelel yaeIbHBIX
BBEIOpOcOB I1I" MCIONBb30BaNINCh TaHHBIC
I10 TOZIOBOMY 00beMYy MTPOM3BOJICTBA H O~
TpebIeHHBIM pecypcam 1o 30 mpeanpu-
SATUSIM OTPACiIy YEePHOW METallypruH,
SIBJISIIOIIMXCS KPYIHEHIITUMH TPOU3BO-
JUTEISIMUA METaJTyprudeckoil mpomyx-
1un B Poccuiickoit @enepanuu u obecre-
YUBAIOMIUX Mopsaka 98 % nmponsBoacTBa
yyryHa u 90 % cTanu u mpokara.

JanHble ObLIH COOpaHBbI B X0JIe aHKe-
TUPOBAHUS C UCMOJIB30BAHUEM YHHUDUIIH-
POBaHHOTO IIa0JIOHA OTPACIIEBON aHKETHI
3a mepuog 2017-2020 rr. Y4uThIBaIuCh
npsimble BbIOpocek CO, OT IPOU3BOACTBEH-
HOTO Tpolecca (epeaena), a Takxke Koc-
BEHHBIE BEIOPOCHI, CBSI3aHHBIE C TPOU3BOI-
CTBOM BJIEKTPHUYECKON U TETUIOBOM SHEPT UM,
TEXHUYECKHUX T'a30B U JYThs, UCIOIb3Y-
€MBIX B MPOU3BOJCTBEHHOM IpoLecce
(na mepenene).

3.2. MemoouuecKkuit no0xoo

[IpumensemMbiii METOAUYECKUM MOA-
X0JI OCHOBaH Ha OajnaHce BbiOpocoB I1I)
BOIJIOIIEHHBIX B CHIPHEBBIX MPOIAYKTAX,
MOCTYIHUBIIUX B MPOIIECC, U MPOAYKTOB,
MTOJTYYEHHBIX B MIPOIECCE, KOTOPHIE MOTYT
OBITH CHIPHEM IS CIEAYIOIIEr0 METAITY -
rudeckoro nepenena. CpenHue 3HAYCHUS
YTIIEPOAOEMKOCTH MPOILIECCOB METAJLTYP-
TUYECKUX TIPONU3BOJICTB JIJISI PACCMOTPEH-
HbIX peanpusaTuil (CF, . ) IpenCTaBIeHbI
B Tabm. 1%.

B T0 ke BpeMs MmorydeHHbIEe OT IMpe/-
NPUATHN TaHHBIC MOTYT HUCIOIb30BaThCS

2 Akryanuszanus Crpasounnkos HT/I B 2022
roxy. URL: https:/www.gost.ru/portal/gost/home/
activity/NDT/actualizationdirectory2022
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Tabnuua 1. 3Ha4yeHnss UHANMKATUBHbIX NOKa3aTenen yaenbHbix Bbibpocos M
ANS K3XXA0ro TEXHONOrMYeCcKoro npouecca MeTannypruyeckoro npeanpusTms

Table 1. Values of specific GHG emissions for each technological process

of a metallurgical enterprise

VYaensusie Beiopocs! 11 T Haunmenosanue npo-
IJTV:[ Texuonornueckuit mpouece (epeaen) CO,-3KB./T IPOXYKIHH Nepenena | AyKIHH Hepeena
CEnid CFt

1 | JloObIua sxee3HO# pyIsl U MPOu3- 0,060 0,045 Kenezopyansrit
BOZICTBO JK€JI€30PYAHBIX KOHIIEH- KOHIICHTpAT
TpaToB (CIIpaBOYHO)

2 | IIpousBomICTBO KOKCa 0,440 0,117 Koxc

3 | IIpousBonCTBO ariomepara 0,232 0,175 Arnomepart

4 | IIpon3BOICTBO KEIE30PYAHBIX 0,056 0,045 Kenezopynusie
OKAaThIIIEeH OKaTBIIIN

5 | IIpon3BOACTBO UyryHa B JOMEH- 1,330 1,239 YyryH
HOH neuu

6 |IIpon3BOACTBO Xee3a NPsIMOTo 0,550 0,544 Kenezo npsimoro
BOCCTaHOBIICHHS BOCCTaHOBIICHUS

7 |IIpou3BOACTBO CTaIU 0,230 0,203 Craip
B KOHBEpTEpax

8 |IIpou3BOACTBO CTaIU B JIEKTPOAY- 0,410 0,258 Cranb
roBeIx revax (D/11)

9 |Topsiumii mpokat u 00paboTKa 0,260 0,080 CranpHOU mpoKaT
(B T. 4. OecIIOBHBIE TPYOBI, KaTaHKA,
COPTOBOM NPOKAT)

JUTSI OTIPEJICIICHUS 1IeJIEBBIX 3HAYCHUH yTIie-
ponoemkoctu npoaykiuu (CF), KOTOpEIE,
B CBOIO OU€pEe/[b, MOT'YT BBICTYIATh Mapa-
METpaMH YIIPABIISIOIIET0 BO3CHCTBUS TS
YCTaHOBJICHUS OTPACJIEBBIX MMOKa3aTeNen
CHWDKEHUS BRIOPOCOB IMMAPHUKOBBIX Ta30B
Y TIPEAOCTABIICHHS MEP TOCYIapCTBEHHOM
MO ACPKKH MPEATIPUSTHIHA.

LemeBbie 3HAUEHUS YTIIEPOTOEMKOCTH
MPONYKIINH MIPEIaraeTcs OMpeNeNsaTh KaK
3HadeHus 10 % myqmmx ycTaHOBOK B PO
B pa3pe3e TEXHOIOTUYECKUX ITPOIIECCOB.

s o0mei OMeHKH YTIEPOITHOTO
ciena npousBoanMoil B CBepasIOBCKOM
00JacTH METAITY prUYeCKON POy KITUU
MpeajiaraeTcsa UCIoiab30BaTh HH(pOpPMa-
10 00 00beMax MPOU3BOACTBA MPOIYK-
I KaXXKJ10TO BUJA, IPOU3BOACTBEHHBIX

npoueccax KaXJoTro NpeanpusATus
W 3HAYCHWUH yHIedabpHBIX BeIOpocoB [II"
IUISL KaXkJ0To mporecca (beHumapkax)
(cm. Tabm. 1).

VYaenbHble BBIOPOCHI IO Pa3JIMYHBIM
MapIIpyTaM IIPOU3BOJACTBA TOTOBOW ITPO-
IYKIIUU pacCYUThIBatOTCs o popmyie (1):

CFroutC, J = (E CFmid (CFt) % Pl) +
+CF,, (CF, ), M
rne CF_ —ynenbHBIe BEIOpOCH I11 Mo co-

route, j

OTBETCTBYIOIEMY MapLIpyTy HPOU3BOA-
cTBa j-roToBOM mpoxykuuu, T CO,-3KB./T
npoaykuuu npennpusrtus; CF . (CF) —
cpexHue (IesieBble) 3HaYCHUS yAEIbHBIX
BbIOpocoB 11" st mponykiuu i-niepezena,
T COZ-SKB./T NPONYKIUHU; P, — yIeIbHbIN
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pacxof pecypca 1o i-My nepeneiy Ha 1 ToH-
Hy rortosoii nponykuuu; CF (CF, j) -
cpenHHue (LesieBble) 3HaYCHUS YACIbHBIX
BbIOpocoB 11" miist j-roTOBOM MPOAYKIUH,
T CO,-3KB./T IPOAYKIMHU NPEATPHSATHS.
VYaenbHBIE PAcXOIbl PECYPCOB II0 Ta-
KUM BHJAM I'OTOBOHW HPOAYKLHHU, KaK

YyTYH, CTallb ChIpas, IPOKaT CTaIbHOU
npencTaBleHbl B Tabm. 2 [32, 33].

Torma ynenbnsie BoiOpock! IIIN mis
Ka)KJIOTO MapuipyTa IpOU3BOJICTBA TOTO-
BOI MeTaJTypru4eckoil MpoayKIUH, CO-
riacHo opmye 1 u naHHBIM TabI. 1 1 2,
TpeACTaBICHBI B Ta0M. 3.

Tabnuua 2. YaenbHblie pacxofabl pecypcos ANs NpoU3BOACTBA

MeTanaypruyeckon NpoayKLmm

Table 2. Specific consumption of resources for metallurgical products

production
HanMeHOBaHMe TIPOLYKITNH MEpeiena Ha"ree;‘;‘;zfgigejzeyi‘goco' VHGHBH;»(I)I:I{IE):ICZ(;S[ HalT,
Uyryn Arnomepart 1,6
Koxce 0,36
Cranb (IoMeHHas Iedb — KOHBEPTOD) Uyryn 0,795
CranpHOH JIOM 0,265
Crans (momennas neus — D/I1) Uyryn 0,18
CranbpHOU JIOM 0,91
CranpHON MpOKaT Cranb 1,164

Tabnuvua 3. YaenbHble Bbibpocs! MM no MapipyTaM Nnpou3BoACTBa rOTOBOM

MeTanaypruyeckon NpoayKLmm

Table 3. Specific GHG emissions along the routes of finished metallurgical

products production

HaumenoBanue ro-

Vnenbnsie Beiopock [T, T CO,-3KB./T rOTOBOH MPOAyK-

TOBOI METAJITYPriU- Mapupyr wiu npennpustas (£, )
YeCKOH MPOayKIUU Tpou3BoACTRa CF ., (cpennee 3HaueHme) CF (ueneBoe 3Ha4EHHE)
Uyryn JIOMEHHas Ne4b 1,860 1,560
Crainp JIOMEHHAas eyb — 1,709 1,440
KOHBEPTOP
Cranb JIOMEHHAas IIeUb — 0,745 0,534
ST
Cranp som — DJIIT 0,410 0,258
CranpHOU TIpOKaT | JOMEHHas Medyb — 2,249 1,760
KOHBEPTOP — MPOKAT
CranpHOU IPOKAT | JOMEHHAs Medyb — 1,127 0,702
OJIIT — mpokar
CranpHOU TIpOKaT som — D11 — 0,740 0,380
MpOKaT
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Tabnuua 4. UHdopmauma o MeTannypruyeckux npeanpuatusax Ceeppnosckomn

obnacTtu

Table 4. Information about the metallurgical enterprises of the Sverdlovsk

region

HasBanue npegnpustus

OmnucaHue TEXHOJOTHICCKHX IIpoIeccoB

AO «HJIMK-YPAJI»

AO
«IIEPBOYPAJIbCKUI
HOBOTPYBHBIN
3ABO/I»

OAO «YPAJIbCKUI
TPYBHBI 3ABO/I»

000 «HIMK-METH3»

ITAO
«HAJIEXIUHCKUH
METAJUIYPTUYECKUN
3ABOI»

AO «EBPA3
HUKHETATUJIbCKUM
METAJUIYPTUYECKUI
KOMBHUHAT»

OnekTpocTaneniaBuiIbHOE IPOU3BOJCTBO, CHIPHEM CIYKUT Me-
TanoaoM. ['oToBasg mpoayKIius — CTaJIbHON MpoKaT (KBaapat-
Has 3aroTOBKa, apMaTypa, KaTaHKa)

DIEeKTPOCTaJIeIIaBUIIEHOE IPOU3BOICTBO, CBIPHEM CITY>KHT Me-
TanaoaoM. [oToBas mpoxyKIus — CTaJbHBIE TPYOBI H OAJIIOHBI
JUTS IPEANPUATHN He(Te- U Ta30400bIBAIOIEH MPOMBIIILICHHO-
CTH, TOTUTHUBHO-3HEPTE€TUIECKOTO KOMIIIEKCA, MAIIMHOCTPOE-
HUSI, SJIEKTPOTEXHUYECKOHN MPOMBIIIICHHOCTH, TPOMBITIIIICHHO-
T0 M TPaXJaHCKOTO CTPOUTEIbCTBA

IIpon3BoACTBO 3IEKTPOCBAPHBIX MPSIMOLIOBHEIX TPYO H3 py-
nonHOM ctaiu. CeIpbe s MPOU3BOACTBA TPYO 3aKyHaeTCs
Ha CTOpOHE

OneKkTpocTaenIaBuiIbHOE IPOU3BOICTBO, CHIPHEM CIYKUT Me-
TajutonoM. [0ToBast pomyKIKs — CTAIBHON MPOKAT (IIPOBOJIO-
Ka, TBO3/IH, METH3bI)

[IpennpusaTHE MOTHOTO METAJUTY PrU4ecKOro MHUKIa ¢ coo-
CTBEHHOM CBIphEBOI 0a30ii. IMeeT B cBoeM cocTaBe arjiome-
PaIMOHHEIH, TOMEHHBIH, JICKTPOCTANICIUIABIIIBHEIHN (TyToBast
CTaJIeTUIaBIIIbHAS SJICKTPOIICYb), KPYITHOCOPTHEIH, COPTOIPO-
KaTHBIH, KaTHOPOBOYHEIH 1IeXa U IPyTHE BCIIOMOTaTeIIbHEIC
nonpasaeneHus. [oToBast npoayKuus — CTaJIbHON poKaT

[IpeanpusiTue NOTHOTO METAJLTY PrUYECKOro IUKJIA C CO0-
CTBEHHOM CBHIPbEBOI 0a30i. [0TOBas MpOMyKIMS — BaHAINEBBIH
4YyT'yH, BaHaJUEBbIN IIJaK, METAJJIONPOKAT. B cocTas mpen-
HNPUATUS BXOAST FOPHOPYAHOE, arIOMEPALIMOHHOE, KOKCOXUMHU-
YECKO€, OTHEYIOPHOE, JOMEHHOE, CTaJIeIIaBUIIBHOE, POKAT-
HOE, KHCJIOPOJHOE POU3BOICTBA

3.3. Ilpeonpuamusn ona oyenku

JAns oueHKW yTIEPOJHOTO Cle-
Jla METAJIYPrUYeCcCKUX MPEeanpUATHN
CBepII0BCKON 00J1aCTH OBLTH BHIOPAHBI
MIPENNPUSATHS, IPUBEACHHEIE B Ta0I. 4.

4. Pe3ynbTaTbl UCCNEA0BAHUA

Ha ocHOBaHWY OTKPBHITHIX JAHHBIX OBI-
7a coOpana nH(pOpMAaITHs O MPON3BOICTBE
TOTOBOU TIPONYKITUH HA KaXOM IIPEATIPH-
stun 3a 2021 1. 3aTeM ¢ UCTIOIL30BaHUEM
nH(popmanuu 06 ynenbHbIX BeiOpocax [1I°
110 MapuIpyTaM IPOU3BOJICTBA TOTOBOM

MPOAYKIIUY U3 NaHHBIX TabJ. 3 ¥ TaHHBIM
00 00BeMax Mpou3BOACTBA OBLIN TOTyUe-
HBI 3HAYEHUS YTIEPOIHOTO ClIea KaXK10-
r0 MPEINPUITHASI U METAJITyPruIecKoro
cekTopa CBEpIIIOBCKOM O0TACTH B IIETIOM
(tabm. 5).

I'padmyeckn momydeHHBIE pe3yIbTa-
THI PEACTABIEHBI HA pHUC. 4.

PacyeTsl Ha OCHOBaHWM yCpemTHEH-
HBIX TIOKa3aTelNeil yriepoIoeMKOCTH Ipo-
IYKIIMH POCCUUCKUX METAJLTyPrUUecKuX
NpEANPUATUN TOKA3aIu, YTO COBOKYITHBIN
YTIAEPONHBIN Cle METaJLTy prudecKoro
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Tabnuua S. YrnepopaHbi cnep MeTannypruyeckux npeanpusTum
CseppanoBckon obnactu 3a 2021T.

Table 5. Carbon footprint of metallurgical enterprises of the Sverdlovsk region

for 2021

Vaensubie Be1Opocs! 1T

YruneponHslil

Bhimyck T CO,-3KB./T FOTOBOH oo (o Vriteponsiii
rOTOBOI i A AP | Cen (uemes.
HasBanue npegnpusatus 3Had.),
MPOAYK- CF.__ (cpen- | CF, (uene- ThIC. 1T 3HaY.), THIC.
LAHK, THIC. T| gee 3paue- | Boe 3HAUe- CO,-xs. T CO,-oKB.
HHUEC) HUE)
AO «<HJIIMK-YPAJI» (;iom — 2217,8 1138,9
OJII — mpoxkar)
KBanparHas HenpephIBHOIU- 1525,0 0,740 0,380 1128,5 579,5
Tas 3ar0OTOBKa
Apwmarypa 1004,0 0,740 0,380 7430 381,5
Karanka 468.0 0,740 0,380 346,3 177,8
AO «ITEPBOYPAJIbBCKUM 1887,0 969,0
HOBOTPYBHBI 3ABO/I»
(;rom — D/IIT —ipoxkar)
BecmoBHbIe TpyOBI 1200,0 0,740 0,380 888.0 456,0
CaapHbie TpyObI 100,0 0,740 0,380 74,0 38,0
TpyOHBIE 3arOTOBKH 1250,0 0,740 0,380 925,0 475,0
OAO «YPAJIBCKUM 33,2 10,2
TPYBHBI 3ABO/I»
(mpoxkar)
Cgaiinas Tpy0a 16,7 0,260 0,080 4,3 1,3
Tpy0a anexTpocBapHas 94,9 0,260 0,080 24,7 7,6
Tpy0a anmexkTpocBapHas 00- 16,1 0,260 0,080 4,2 1,3
caJiHas
000 «HIMK-METH3» 225,3 115,7
(;1om — D/IIT — mpoxkar)
[IpoBomnoka 266,0 0,740 0,380 196,8 101,1
KpenexHnpie n3aenus (camo- 8,0 0,740 0,380 5,9 3,0
pe3bI)
I'Bo3am 30,4 0,740 0,380 22,5 11,6
MAO «HAIEXKJIUHCKU N 782,0 522,6
METAJUTYPTUUECKHUIA
3ABO/I» (nomeHHast meyb —
DI — nmpoxat)
Uyryn 88,5 1,860 1,560 164,6 138,1
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OKoHYaHWe Tabn. 5

VYnensHbie BIOpocH! 1T,
Bhimyck T CO,-3KB./T rOTOBOH VFHCPO?HHﬁ Vrtepoansiit
TOTOBOI e e CTEREP | nex (uees.
HasBanue npennpustus 3HaY.),
MPOMYK- CF.. (cpen- | CF, (uese- TBIC. 1 3Ha4.), THIC.
UMK, THIC. T | gee 3paue- | Boe 3HAUE- CO oK. T CO,-5KB.
HHE) HHe)
3aroToBka IS mepekara 7,6 1,127 0,702 8,0 5,3
3aroroBka oceBas 111,3 1,127 0,702 125,4 78,1
TpyOHas 3aroToBka 22,7 1,127 0,702 25,6 15,9
IIpokat copTOBOM KOHCTPYK- 362,0 1,127 0,702 408,0 254,1
ITUOHHBIN
IIpokat OypoBo# mycTOTENBIH 0,2 1,127 0,702 0,2 0,1
[TpokaT copTOBOI XOIOAHOTS- 19,0 1,127 0,702 21,4 13,3
HYTBIN
[Ipokar co crell. oTa. mOBepX- 2,0 1,127 0,702 2,3 1,4
HOCTU
[Ipouwnii copToBO# MpoKat 23,0 1,127 0,702 25,9 16,1
AO «EBPA3 16633,6 13980,0
HUKHETATUJIbCKUN
METAJITYPTHUYECKUI
KOMBUHAT» (tomeHHas
e9b — KOHBEPTED)
Uyryn 4900,0 1,860 1,560 9114,0 7644,0
Celpas cTanib 4400,0 1,709 1,440 7519,6 6336,0
HTOro 21778,8 16736,4
20000
15 000
10000
5000
0
YrnepoaHblid cneq (cp. 3Hau.), Teic. TCO2-  YrnepodHblid cnef (Uenes. 3Hau.), Thic. T
3KB. CO2-3ks.
W AO «EBPA3 HUHHETATM/ILCKUIA METANTYPTMHECKIMA KOMBUHAT>
MAQ «HALLE IMHCKUIA METANTYPTUYECKWIA 3ABO /L
000 «HNMR-METIA3»
OAO «YPA/TECKWIA TPYBHBIA 3ABO»
AO «[EPBOYPAJIbCKHMIA HOBOTPYEHBbIN 3ABO»
AO «HNMK-YPAST»

Puc. 4. YrnepogHbii cneq MeTannypruyeckmx npeanpusatnii CeepanoBcKor obnacTtm 3a 20211
Figure 4. Carbon footprint of metallurgical enterprises of the Sverdlovsk region for 2021
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cekTopa CBepsIoBCcKoOl 00JacTH (C yue-
TOM TIPSAMBIX B KOCBeHHBIX amuccuii I117)
o utoram 2021 r. mpu pacyeTax ¢ UCHOIb-
30BaHMEM CPEIHIX 3HAYCHUH MoKa3arenei
YTJIEPOI0EMKOCTH TMPOAYKIIUU COCTABUT
21,8 muth TorH CO ,-5KB.

IIpu 5TOM MakcUManIbHBIN YACIbHBIN
BeC B CTPYKType BeIOpocoB I11" 3anuMmaror
Takue npeanpusatus, kak «Espaz-HTMK»
(76 %), «HJIIMK-Ypam» (10 %) u ITHT3
(8,7 %), aT0 00YyCIOBIEHO OONBITIIME 00B-
eMaMU BBIITYCKaeMOW MPONYKINH, €€ CO-
CTaBOM H IIPUMEHSEMBIMHU TEXHOJIOTHSIMHU.

5. 06cyxpeHue peaynbTaToB

CrnenyeT OTMETHUTD, YTO aBTOPHI CTa-
THU HE PacloiaraioT JaHHBIMHA O MaTepH-
aJIbHBIX M HEPreTHUecKuX OajaHcax HcC-
CIENYEMBIX NpeanpusATHil. B 3T0H cBs3n
UCIIOJIb30BaJIUCh HEe (PaKTUUYEeCKHe 3HaYe-
HUS yTIEPOJOEMKOCTH MPONYKIIUH TIepesie-
JIOB, @ YCPE/THEHHBIE OIIEHKH, TTOJTyYeHHbIE
B pamkax obcnenoanusa 30 poccuiickux
MeTaJIIyprudecKux MpeanpuaTHii u npu-
Bonumbie B UTC 262022 «IIpou3BoacTso
YyryHa, CTanu U GpeppociiaBoB.

Hcnonbs3oBaHue CX0KEro ¢ aBTOpaMHU
METOJUYECKOT0 MOJIX0/1a K OIPEEICHUIO
YIIepOoJOeMKOCTH B paboTax [22-27] na-
JIO CONIOCTaBUMBIE 3HAUEHUS 10 YJIETBbHBIM
BeIOpocam I1I" pa3nu4HbBIX IepenesioB Me-
TaJlITy pPruyecKoro Mponu3BOACTBa.

B OtueTe 0 BHINOJHEHUU UHBEHTA-
pu3anuu 00HEMOB BEIOPOCOB U TIOTJIOIIIE-
HUS MAPHUKOBBIX T'a30B Ha TEPPUTOPUHU
CBepasIoBCKOH 00NacTH, BHITIOJTHEHHOM
3AO «Yrnemetan CepBUC» IO KOHTPAKTY
¢ IIpaButenscTBoM CBepaiioBcKoi o0Oua-
ctu B 2019 1., BeIOpOCH [1I" mpennpusTu-
SIMU 4epHOU MeTauypruu CBepayioBCKOI
o6sactu no uroram 2017 r. coctaBunn
17,4 muin Tonn CO -5KB.

Meronmonorus MI'OUK mo mpose-
JICHUI0 HALlMOHAJIBHBIX WHBEHTapu3a-
nwit BeIOpocoB 1" He mpemycMarpuBaeT
y4eT KOCBeHHBIX amuccuil I1I" B cexTo-
pe «lIpomblnIIeHHBIE TPOLIECCHI»: BBI-
opocsl I1I' oT mpou3BoOACTBa TEIJIOBOM
U 3JIEKTPUYECKON 3HEPTUH, UCTIONIb3yEMOM

B IIPOMBINIUVIEHHBIX MPOIIECCaX, YUUTHIBA-
I0TCA B CEKTOPE «DHEPTETUKAN.

Ilockonbky B CTaThbe BBIITOIHEHBI pac-
4YeThl COBOKYIHBIX BbIOpocoB 111" meran-
JTYPTUUECKUX NPEANPUITHH C yUETOM
BbIOpocoB I1I" Ha Bcex mepenenax mertai-
JypPrUYECKOr0 MPOU3BOICTBA U C YUYETOM
TEIJIOBOM, DIIEKTPUUYECKON YHEPTUH, MO-
CTYNUBIIEW CO CTOPOHBI, MOXKHO CUUTATh
MOJIyYEHHBIE B CTAaThE PE3YNIBTATHI COMO-
CTaBUMBIMH C JAHHBIMH PETHOHAJIBHON HH-
BeHTapu3anuu. IIpu 5ToM B cTaThe IPHUBO-
nuTcs Oonee moHas orieHka smuccuit 1117
METaJUTyprudecKoro CeKTopa, ¢ y4eToMm Mo-
CTyHAIOLIEH CO CTOPOHBI TEMIOBOX U AJIEK-
TPUUYECKOHN SHEPIUN.

I'mnoTte30ii uccnenoBaHus SIBISIIIOCH
000CHOBaHNE BO3MOKHOCTH HCIOJIb30Ba-
HUS [eTIEBBIX 3HAYESHUI YTIIEpOAHOTO ciesia
MPOAYKLIHHU JJIS1 TPOTHO3ZHBIX OLIEHOK BBI-
OpOCOB MAPHUKOBBIX I'a30B C yUETOM MPO-
LECCOB JIeKapOOHU3AIUU OTPACIH.

[IpoBeneHHbIE pacueThl MOKa3au,
4TO, ecliid Obl MEeTaJLTyprudecKue mpea-
npusituss CBEpAJIOBCKON 00MacTn UMenu
yAeNIbHbIE 3HAU€HUS NOoKas3aTenel yrie-
PONOEMKOCTH BBINIYCKAaeMOM MPOAYK-
uy Ha ypoBHE 10% sydmmx ycTaHOBOK
Poccum, coBokymHBIE BHIOPOCH MAPHUKO-
BBIX T'a30B OT METAJIJTY pPrUYECKOr0 CEKTO-
pa B peruoHe COCTaBUiH Obl 16,7 MITH TOHH
CO,-3kB., 4T0 Ha 23,4 % HUKE, UM 3HAUE-
HU, PACCUNTaHHBIE TI0 [TOKA3aTeNsIM Cpefl-
HEH yIIIepog0EeMKOCTH.

TaxkuMm o6pa3om, rumoTesa uccie-
JOBaHUSA HAXOOHUT HOATBEPKIECHUE.
JIeNiCTBUTENBHO, LIEIEBBIE 3HAUCHHS YACIb-
HBIX BEIOPOCOB MOT'YT HCIIOJIB30BAThCS B Ka-
YeCTBE YNPABISIOMUX NapaMETPOB A
MIPOTHO3UPOBAHUS OTPACIEBBIX IMUCCHI
HapHUKOBBIX T'a30B C y4EeTOM JeKapOOHH-
3allU¥ OTPACIIH U JJIs YCTAHOBJIEHUS TIO-
Ka3aTeseil CHU)KeHUs BbIOPOCOB IapHHU-
KOBBIX I'a30B.

IIpu 3TOM 04€BUIHO, YTO POCCHUM-
CKHE METaJIyprudecKue MmpeanpusIThs
HE SIBJIAIOTCS CAMBIMU ITEPEIOBBIMH C TOU-
KU 3pEHUS MPUMEHIEMBIX TeXHOJIOTHI.
B nopoxHoU KapTe 1Mo aexapOoHU3AINT
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Pa3IUYHBIX CEKTOPOB B COOTBETCTBUHU
¢ nensimu Ilapukckoro cornameHus',
a TaKXe BO MHOTUX paboTaxX POCCHICKUX
aBTopoB (cMm. Galitskaya & Zhdaneev O.
[34]; bammmaxog [35], ITnemenko [36]) co-
JeprKaTcs pa3IuyHble HePCIICKTUBHBIE Me-
POIPUSATHS, HAIIPABJICHHbBIE HA CHUKEHUE
YIJIEPOAHOTO Cliefa METaJlypru4ecKo-
T'O CEeKTOpa.

BrigenuM crnepyromue nepernekTuB-
HBIE MEPOIIPHUSATHS.

1. [loBpilIIEHUE AOJU CTAaNH, BBI-
MIJIABJICHHON B 3JIEKTPOJYTOBBIX TeYax.
CHMXeHHUE YTIIEPOIHOTO cliefia 00yCIIoBIIe-
HO B JJAHHOM CJTy4Yae UCIOIh30BAHUEM Me-
TAJTNYECKOT0 JIOMa B Ka4€CTBE OCHOBHO-
IO CBIphA. Mcrionp30BaHue JJOMa MO3BOJISIET
n3bexars BeIOpocoB [1I" Ha mepenenax,

' Climate action tracker. Elaborating the de-
carbonisation roadmap. URL: https://climateac-
tiontracker.org/documents/753/CAT _2020-07-10_

ParisAgreementBenchmarks FullReport.pdf

CBSI3aHHBIX C BBIIJIABKOM CTaJIH, IIO3TOMY
HE0OXOIMMO CTUMYJIMPOBATh 3aTOTOBKY JIO-
Ma, CO3/1aBasi COOTBETCTBYIOLUE UHCTPY-
MEHTBI 1 UHOPACTPYKTYPY, UTO paccMa-
TpuBaetTcs B pabote TUXOHOBCKOI [37].

2. IloBbllIeHHE 10U METAJIYpruye-
CKOTO JIOMa ¥ Topsi4e0pUKETHPOBAaHHOTO
JKeJe3a B IIMXTe.

3. Yrunuzanusi JOMEHHOTO ra3a v €ro
HCTIONB30BAHUE JJIsI IIOJIY YEHUS TEIIOBOH
U JIEKTPUUYECKON SHEPTUU.

4. cnionp30BaHue KOHBEPTOPHOTO rasa
JUTS TPOM3BOJICTBA SNEKTPOIHEPTHH U TEILIA.

5. Be3KOKCOBbIE TEXHOJIOTUH MPOU3BOI-
CTBa jKeJe3a, BKII0Yast MOJTydeHHue Kee3a
npsiMoro Boccranosienus (HyL-3, Midrex,
COREX, Pomenrt), 3aMena yriepoza Ha BO-
JIOPOJI TIPY BOCCTaHOBJIEHUH Kelle3a.

B Tabn. 6 mpeacTaBiIeHbl COMOCTABU-
MBI C TOYKHU 3PEHHS METOJIONIOTHUH PE3yJib-
TaThl pacyeToB yTJIEPOAHOTO cllefa Ajs
HEKOTOPBIX MEPCHEKTUBHBIX TEXHOIOTHit
MIPOM3BOACTBA CTAJIH.

Tabnuua 6. NokasaTenu yrnepofo0eMKoCTM NepPCneKTUBHBIX TEXHONOMUIA

npon3BoacTBa CTanu

Table 6. Carbon footprint of perspective metallurgical technologies

Ha3Banwne TeXHOIOTHH

HonyquI/Ie KeJie3a NpsAMOro BOCCTaHOBJICHU S
C UCTIOJIB30BAHUEM IPUPOAHOIO ra3a u 3/3, noiy-
YEHHOI U3 BO30OHOBIISIEMBIX HCTOYHHKOB

[omy4eHwne xene3a mpsSIMOTo BOCCTAHOBIICHHS
C MCIIONTb30BaHHUEM IIPHUPOIHOTO Ta3a 3/, MOITy-
YEHHOH M3 CETH

ITonydenue xemne3a MpsMOTo BOCCTAHOBJICHHS
C MCIOJIb30BAHUEM BOAOPOJA U 3/3, MOy YeHHO
13 BO30OHOBIISIEMBIX HCTOYHUKOB

HOJ'IylleHI/Ie JKEJIC3a MPsIMOIoO BOCCTAHOBJICHUSA € UC-
TMOJb30BaHHUEM BOAOPOJa U 3/3, nonyquHoﬁ u3 CETU

Baysanne npupogHOTo raza B JOMEHHYIO I1€4b
Bnysanue Boropona B JOMEHHYIO TI€Yb

MapuipyT JoMeHHas ne4b — KOHBEPTOP C MPUMEHE-
HUEM TEXHOJIOTUH yJIaBIMBaHUS U XpaHEHUS CO2

Hcnonb30BaHue TOpsIeOpUKETHPOBAHHOTO Kele-
3a (I'bXK) B noMeHHO# meun

YrnepoaHslii cien, T
CO,-5kB./T IpoKaTa Hctounk
1,40
1,70
Suer et al. [38]
0,76
2,3-3,0
1,63 Smith M. P. [39]
1,40
0,89-0,41 Chisalita D. A. et
al. [25]
1,35 Yilmaz C., Turek T.
[40]

ISSN 2712-7435

Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 572-599 @


https://climateactiontracker.org/documents/753/CAT_2020-07-10_ParisAgreementBenchmarks_FullReport.pdf
https://climateactiontracker.org/documents/753/CAT_2020-07-10_ParisAgreementBenchmarks_FullReport.pdf
https://climateactiontracker.org/documents/753/CAT_2020-07-10_ParisAgreementBenchmarks_FullReport.pdf

. Natalia V. Starodubets, Irina S. Belik, Natalia L. Nikulina, Tamila T. Alikberova

JanpHelIUM HalpaBlICHUEM HCCJIe-
JIOBAHUS MOXKET SIBJISITHCSI OLIEHKA BO3MOXK-
HOCTH pealn3allii YKa3aHHBIX MEPOIpUs-
THH HA METAJUTY PrUYeCKUX MPENTPUITHIX
CBepaJIOBCKOM 00JTaCTH U MPOTHO3UPOBa-
HHE W3MEHEHUsI COBOKYITHBIX BHIOPOCOB
MAPHUKOBBIX Ta30B CEKTOPA B ATOMN CBSI3H.

Takoke mepcrneKTUBHO HCIOTh30BaHNE
YTIIEPOIHOTO ClleNia MPOMYKITH KaK KpuTe-
pust 0TOOpa MIPOCKTOB IS «3EIEHOTO (-
HAaHCHPOBAHMS 3 CUET CPEACTB TOCyaap-
CTBA ¥ YaCTHBIX HHBECTOPOB. OCOOCHHOCTH
TaKoro (PMHAHCHPOBAHMUSI, BKJIFOUYAs HAYyd-
HO-000CHOBAHHYO CHUCTEMY KPHUTEPHUEB, O
HUM U3 KOTOPBIX BBICTYMAET yIJICPOIHBIH
cJIeq MPOAYKIMH, PACCMOTPEHBI B paboTe
Cxobenea u Bonocarosoii [41].

6. BoiBoabl

B mpouecce popMupoBaHUs peTHO-
HaJIbHOM MOJTUTHUKHY JeKapOOHU3AINHT HEU3-
MEHHO BCTA€T BOMPOC O TOM, KAKUM MOXKET
OBITH MEPCIICKTUBHOE CHUXKCHUE BBHIOPO-
COB MNAapHUKOBBIX I'a30B B TOW WUJIM UHOU
OTpaciau. ABTOPHI NMPEAJIaraloT OTBETUTh
Ha HETO C UCTOJIb30BaHUEM MH(pOpMAIUU
0 IUIAHUPYEMBIX 00beMax MPOU3BOACTBA
NPOAYKUHUHU U IEJEBBIX 3HAUCHUHU TMOKa-
3aTelns «YTJIEPOAHBIM CIed MPOILYKIIUK.

JaHHBI} MOKa3aTenb, B 3aBUCUMO-
CTH OT LieJell U UMEIOLUXCs y rocynap-
CTBa PECYPCOB IO MOAJEPIKKE HU3KOYTJIe-
POIHOTO Pa3BUTHS, MOXKET MPUHUMATbCS
Kak Ha ypoBHe 10% Jydmux ycTaHOBOK

CnncoK Ncnonb30BaHHbIX UICTOYHUKOB

CTpaHBbl, TAK U Ha YPOBHE 3HAUCHUH Mepeo-
BBIX MUPOBBIX HU3KOYTJICPOAHBIX TEXHOIO-
ruil. cnonp3oBaHue JaHHOTO MOKA3aTeNs
BHOCHT BKJIaJl B pa3BUTHE METOIUIECKOIO
MIO/IXO/a ONpeeNICHUs TPOTHO3HBIX 3HaUe-
HUH BBIOPOCOB NMAPHUKOBBIX I'a30B.

JApyruM Ba’KHbIM METOAWYECKUM
aCIIEKTOM, PACCMOTPEHHBIM B CTaThe, 5B-
JSAETCSI CUCTEMaTH3alis NMEIOINX S 3a-
PYOEXHBIX U OTEYECTBEHHBIX IOAXOJ0B
K OLICHKE TeKYILEro U NePCIEKTHUBHOIO
YIJIEPOIHOTO ClIe[a MPOAYKIMU METa-
JyPrUYecKuX MPEeNNpPUATHIA B 3aBUCHMO-
CTH OT MapuIpyTOB IMPOU3BOJICTBA CTAIH.

Pa3paboTka cTaHIapTOB OIEHKH BBI-
OpOCOB MAPHUKOBBIX Ta30B HA yPOBHE ITPE-
MIPHUATHUS, PETYIIPHOE TPOBEICHHUE TaKOM
OIICHKH U €€ MOJATBEP)KICHHE He3aBUCH-
MOH opraHu3zanuei (Bepudukanus) sBisi-
€TCs MOATOTOBUTENFHBIM 3TAIIOM, IAIOIIUM
BO3MOYKHOCTb 3aITycka MeXaHH3Ma TOPTroB-
JIM KBOTaMH Ha BHIOPOCHI TAPHUKOBBIX Ta-
30B Ha YPOBHE PETHOHA MJIN CTPAHBI.

IIpennaraemselii aBTOpamMu B HACTOSI-
Iiei cTaTbe METOAUYECKHU I IOIX0/ K OIpe-
JIEJICHUIO TeKYIIEro W MepCcrueKTUBHOTO
YTJIEPOJHOrO clela NPeanpUaATUN uep-
HOW METaJLITypruy MOXKET HCIOIb30BaThCs
JTULAMU, TPUHUMAIOIIUMU PEIIeHUs, I
($hopMHUpOBaHUS PETHOHAIBHON TOTUTUKN
JeKapOOHM3AIMH B YACTH YCTAHOBJICHHUS
LIEJIEBBIX OTPACIEBBIX 3HAYEHUN BBIOPO-
COB NAPHUKOBBIX TA30B U COOTBETCTBYIO-
IIMX MEXaHU3MOB MOJACPKKH.
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Abstract. The achievement of the targets of reducing greenhouse gas emissions is en-
sured, among other things, through direct price regulation measures, for the implementa-
tion of which a necessary condition is the calculation of the carbon footprint of products.
At the same time, carbon footprint targets can be used as driving parameters to set in-
dustry targets for reducing greenhouse gas emissions, as well as to provide government
support measures for enterprises. The aim of the work is to develop a methodological ap-
proach to the use of the «carbon footprint of products» indicator as a parameter for as-
sessing the current and forecast values of greenhouse gas emissions from enterprises
in industries that are subject to carbon regulation. The hypothesis of the study is to jus-
tify the use of target values of the indicator «carbon footprint of products» for strate-
gic estimates of greenhouse gas emissions in the process of industrial decarbonization.
For this purpose, the paper considers the organizational and economic mechanism of the
European emissions trading system. A methodical approach to determining the carbon
footprint of metallurgical products is described, and calculations of the carbon footprint
of metallurgical enterprises in the Sverdlovsk region are performed. Calculations based on
average indicators of the carbon intensity of products of Russian metallurgical enterpris-
es showed that the total carbon footprint of the metallurgical sector of the Sverdlovsk
region in 2021 is 21.8 million tons of CO2-eq; its target value may be 16.7 million tons of
CO2-eq . Differences in values are due to the existing structure of manufactured prod-
ucts and applied technologies. The development of standard metrics for assessing green-
house gas emissions at the enterprise level, regularly conducting such an assessment
and its verification by an independent organization may constitute a preparatory stage
that makes it possible to launch a mechanism for trading greenhouse gas emissions at
the regional or country level. Additionally, the carbon footprint of products can act as a
control parameter while establishing quantitative values for the volume of greenhouse
gas emission reductions. The proposed methodological approach can be used by deci-
sion makers to shape regional decarbonization policies.

Key words: emissions trading; carbon intensity of products; GHG accounting; carbon reg-
ulation tools; GHG emissions in metallurgy; benchmarking; best available technologies;
industrial decarbonization.
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AHHOTaUuMSA. AKTYaNbHOCTb MCCNEeA0BaHMSA NPeANPUHUMATENbCKNX IKOCUCTEM B YC/o-
BUSX LIMPOBOY CpeAbl BbI3BaH3 HA/TMYMEM B PAMKaX KOHKPETHbIX PEFMOHOB CETEBbIX
B3aMMOCBA3eN MeXXAY NPeAnpUHMMaTENbCTBOM, MHCTUTYTaMM NOAAEPXKKM BU3HECS,
Hay4H0-0b6pa30BaTeNbHbIMM OPraHN3aLmMsaMmY, FOCYAapCTBOM B YCMOBUSIX TPAHCHOP-
MaLMK NpoLieccoB 0bMeHa nHdopMaLmen U TEXHONOrMaMK. B ycnoBumsix BbI30BOB Lind-
POBOW 3KOHOMWKW Ha3pena He0bXOAMMOCTb ONpeAeneHVs TOYEeK POCTa PErMOHAIbHbBIX
3KOCWCTEM 1 onpedeneHns addeKToB 0T BO3[ENCTBUS TPAHCHOPMaLIMOHHbBIX daK-
TOPOB Ha PENALMOHHbIE KOMMOHEHTbI 3KOCUCTEMBI. Llenbio nccnepoBaHns aBaseTcs
MOOENMPOBaHME Pe3ynbTaTMBHOCTM BOSAENCTBUS LiMMPOBO CPefbl Ha MOKa3aTeny,
XapaKTepV3yoLLMe ypoBEHb Pa3BUTUSA MPEANPUHMMATENbCKUX S3KOCUCTEM B MPOCTPaH-
CTBEHHO-BPEMEHHOM KOHTMHYYMe. [MnoTesa nccnenoBaHns — GakTopbl undpoBoi
cpedbl CTUMYNMPYIOT GOPMUPOBaHME NPeanpuUHUMaTENbCKUX 3KOCUCTEM B PEFMOHE.
Mcnonb3oBaHbl NpYeMbl U METOAbI KN3CTEPU33LIMK, KOPPENSLMOHHO-PErPecCUOHHOr0
aHanu3a, NPoCTPaHCTBEHHO-BPEMEHHOE MOAENMPOBaHWe. Hamm obocHoBaH cocTaBs 6a-
30BbIX KOMMOHEHT MOAENW PErMOHaNbHOM NPeANPUHMMATENBCKON 3KocHcTEMBbI, Chop-
MUIMPOBaHbI KMOYEBbIE MPUHLIMMbLI €8 QYHKLMOHMPOBAaHWS, ONpeaeneHbl KpUTepum ee
cocTosHWA. 0TobpaHbl 1 CTPYKTYPMPOBaHbI MO BblAENEHHBIM KOMMOHEHTaM NOK33aTenw,
CBUAETENbCTBYIOLLME O BO3AENCTBUN LMPPOBOM Cpebl Ha Pe3ynbTaTUBHOCTb DYHK-
LMOHMPOBaHMSA NPeanpUHUMATENBCKNX SKOCUCTEM. BbiABNEHbI PErMOHbI C BbIPaXeH-
HbIMW MPU3HAKaMWN HAMYMSA NPeanNPUHUMATENBCKNUX 3KOCUCTEM, YCTaHOB/EHbI OCO-
BeHHoCTU nx reorpaduyeckoro paamelleHns. CocTtaBneHbl Mogeny BInsaHUS hakTopoB
LMdPOBMN3aLIMM Ha KPUTEPUANbHbIE MOKA3aTeNM PAa3BUTUS PErMOHANbHbBIX MPEANPUHM-
MaTenbCKux aKocucTeM. OnpeaeneHo NooXKMTeNbHOE BAMSHNE H3 POCT NPUBBINBHOCTY
CYBBEKTOB NPEANPUHMMATENBCTBA NPUCYTCTBUSA BbICTPOPACTYLLMX KOMMaHWUIA, CEKTOPa
MHHOPMALIMOHHO-KOMMbIOTEPHBIX TEXHOMOI M, ero rOCYAapCTBEHHOM M MHBECTULIMOH-
HOW NoAOEePXKKW; BbISBNEHa MPSIMas 33BUCUMMOCTb KOHLIEHTPaLMU PerMoHanbHoro bus-
Heca 0T NoKasaTtener MHHOPMaLMOHHO-PECYPCHON, MHDPACTPYKTYPHOW, GUHBHCOBOM
KOMMOHEHT. Ha 4mcno BbICTPOPaCcTYLLMX KOMMaHWA U CTapTanoB BAUSET HANNYME aK-
CenepaLmoHHbIX M MHKYBaLIMOHHBIX N1aTdopM, MacLUTabrpyeMbix MPOEKTOB B 0bnacTu
CKBOS3HbIX TEXHO/IOMMIM U MHBECTULMI B IT-NpOeKTbl. 3H3YMMOCTb Pe3y/bTaToB COCTO-
UT B P33BUTUM TEOPETUHECKMX NMOMOXKEHUIA, XaPaKTEPUSYOLLMX CTPYKTYPY PErMOHa b-
HbIX NPeANPUHNUMATENBCKUX 3KOCUCTEM, KPUTEPUM X COCTOSAHUS 1 DYHKLMOHMPOBA-
HWS, BNSHWE GaKTOPOB LMMPOBM3aLMK H3 UX padBuTUe. [onydeHHble pe3ynbTaThl
MOryT MCMOMb30BaTbCH A9 GOPMUMPOBAHNS U KOPPEKTUPOBKM MPOrPaMM Mo peanvsa-
Lum cTpaTerui B 0bnactu undpoBon TpaHCHOPMaLIMM 3KOHOMUKM PEFVMOHOB.

Kntouesble cnosa: KOHLENTYaNbHas MOLEb 3KOCUCTEMbI; PErMOHaIbHAs 3KOHOMUKA;
NPeAnpUHMMAaTEIbCKaa 3KOCMCTEMA; LUMPMPOBaA CPeaa; NpoCTPaHCTBEHHO-BPEMEH-
HOe MOAEenMpoBaHue.
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1. Beepenue

[IpennpuHuMaTenbcKas AesATENb-
HOCTb B PETMOHAJIBHON SKOHOMUKE SIBJISI-
eTcsl JpaiiBepoM pa3BUTHS 0J1arococTos-
HUS 0011ecTBa, HOPMUPYS SKOHOMUYECKHH
NOTEHIHAJ Ha CyOHAIIMOHAJIEHOM yPOBHE,
B3aMMOJIEHCTBYS ¢ MHCTUTYLIMOHATIbHBIMH
CTPYKTypamHu, HHPOPMALIHOHHO-TEXHOJIO-
THYECKUM CEKTOPOM, 00pa30BaTEIbHOM
Cpenoil U HemOCPEACTBEHHO C MOTPeOu-
TeISIMU. DKOCUCTEMHBIN MMOAXO0[ K UCCIIe-
JIOBAHMIO IIPEANPUHUMATENIBCKOIN CpeIIb
proOpeTaeT BCe OOIBITYIO MOMYIISIPHOCTD
B Hay9YHOM COO0OIIecTBe Oiarogapsi HHTe-
rpagyu pas3jJu4YHbIX TCOPECTUYCCKHUX Ha-
MIpaBJICHUH, 00BACHSIIONIEH BOSHUKHOBEHHE
CHHEPreTH4ecKkoro 3dexra ot B3anMosei-
CTBUS 00BEKTa UCCIIEOBAHUS C OKPYIKa-
IOILEN cpenou.

[epexon x nUppPOBOI IKOHOMHUKE, CO-
HNPOBOXIAIOIIUKCS peannu3anueil coor-
BETCTBYIOIIEH HallMOHAJIBbHOW MpOTrpam-
MBEI Ha TOCYAapCTBEHHOM U PETMOHAJIBHOM
YPOBHSIX, aKTyaJIU3UPYET BOIPOCHI OLIEH-
KU TIOJIOKUTENBHBIX H OTPULATENBHBIX 3(]-
(eKTOB OT BHEAPCHHS B MpeANpHHUMA-
TEJIBCKYIO Cpely HUPPOBBIX TEXHOJIOTH
Y KOMMYHHUKAIIHOHHBIX TIaT()OpM.

Ha nmepBbix 3Tanax co3nanus uudpo-
BOH cpezbl B chepe mpeaAnpuHIMaTENnbCTBa
HEU30€KHBI JIOMOIHUTEIbHBIE U3ICPKKH
pecypcoB, CBsI3aHHBIE C OCBOEHHEM HO-
BBIX IIPOAYKTOB B PAa3IMYHBIX BHAAX KO-
HOMUYECKOH AEATEIbHOCTH, TUIIOTETHYC-
CKH KOMIICHCUPYEMBIE BIIOCIEACTBHH MOCTIE
nepexoja K MoJHOMacIITaOHOMY HCIOJb-
30BaHHMIO MHHOBALIUH.

K Tomy ke COBOKYMHOCTH OCOOEH-
HOCTEH Ka)KJJOI'0 PErHOHA, HCTOPUUYECKH
CJIO’KMBLIMECS CIIEUATN3aMs U KYJIbTY-
pa Ou3Heca Mo-pa3sHOMY BIHUSAIOT Ha pe-
3yJIBTAaTUBHOCTH OJJHUX U T€X K€ MHHOBA-
LIUOHHBIX MPOLECCOB, YTO MOATBEPKIACT
AKTyaJIbHOCTb BBISABJIICHUS TOYEK POCTa
MpeaNnpPUHUMATENbCTBA U ONPEEICHUS
BIWSTHUS MU(QPOBU3ALNH Ha MOKA3aTeNH,
XapaKTEePHU3YIOIINe 3PEIOCTh IPEeIpHU-
HHUMAaTeJIbCKOM PKOCHUCTEMEBI B YCIIOBUAX
U(PPOBOH Cpelbl B pa3IMYHBIX PETHOHAX

Ha MPOTSHKEHUM NIEPUOJa BPEMEHHU, COOT-
BETCTBYIOLIETO CTAIMSIM BHEIPEHUS U UC-
MOJIb30BAHUS HUPPOBBIX TEXHOJIOTHH.

Llenv uccnedosanus — MopenupoBaHue
PE3yIBTAaTUBHOCTH BO3AEHCTBHS LU(PPOBOIL
Cpezbl Ha OKA3aTeJH, XapaKTepU3YIOLIHe
YPOBEHb Pa3BUTHUS IPEATIPUHUMATEIBCKUX
9KOCHCTEM B IIPOCTPAHCTBEHHO-BPEMEH-
HOM KOHTHHYYME.

udpoBuzanus yckopser psaj npen-
NPUHUMATEIbCKUX MPOLECCOB, CIIOCO0-
CTBYET IIOCTPOEHUIO APTHEPCKUX OTHO-
LIIEHUH U ceTell, B TO e BpeMs 111 MHOTUX
IpEeNNPUATHIA BBI30BBI TU(POBU3AIMHN CTa-
HOBSATCSI O'PaHUYCHHUSIMU U MPENSATCTBY-
10T pocTy. HeoqHO3HauHOE NOTEHHAIIb-
HOE BO3/ICHCTBHE (PAKTOPOB UPPOBH3AIIH
B COBPEMEHHBIX YCIOBUSIX O0YCIOBHIIH BBI-
00p TUTIOTE3HI.

B craTthe Bepudumupyetcs cunome-
3a 0 GIArONMPHUSTHOM BIUSHUU (HAKTOPOB
nudpoBoOl cpeabl HA CTUMYJIHPOBAaHUE
Pa3BUTHUA MPEANPHHIUMATEIHCKUX IKOCH-
CTEM B PErHOHE.

Cmpyxmypa uccrnedoganus Ipeamno-
JaraeT TeopeTUIeCKHii 0030p HcciIeaoBa-
HUl B 061acTu cpenoodpasyromux (ax-
TOPOB MPEANPUHUMATEIECKUX SKOCUCTEM,
BBIJICJICHUH TPYIITBI HanOoJiee 3HauNMBbIX
(hakTOpOB M KOMITOHEHTOB ITU(PPOBOH cpe-
Ibl, KOTOPBIE MPEANONI0KUTEIBHO OKa3bI-
BaIOT BIUSHHUE HA 3apOKJICHHE U Pa3BH-
THE 3KOCHUCTEM. B pamkax sMnupraeckoro
UCCIIeOBAHUS BBICIICHBI PETHOHBI C pa3-
BUTBIMHU IPEANPUHUMATEIbCKIMH IKOCH-
cTeMaMHy U ¢(hOPMHUPOBAHBI MOJIEIIH, OTIH-
CBIBAIOIINE OJIATONPUATHOE M HETATHBHOE
BJIMSIHUE Ha MHUKATOPbI Pa3BUTHS PETHO-
HaJIBHOTO IPEIIPUHUMATEIbCTBA.

2. 0630p nuTepaTypbl

OKOCHCTEMHBIH TIOAXO/I B PETHOHAITb-
HOI SKOHOMHKE BO3HHUK Ojaromapst ¢op-
MHUPOBAaHUIO OCHOB OMOHOMUKH KaK HAyKH
0 OMocHCTEMaXx MyTeM MEPEHOCca B IKOHO-
MUKY OMOJIOTMYECKUX MMOHATHH U AKIICH-
TUPOBAHUIO BHUMaHUA Ha 3HAYUMOCTHU
OKpy>karoluie cpeabl. B nepBoHavaib-
HBIX HAYYHBIX TPyJax II0 DKOCUCTEMaM
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OTHUCHIBAJNIACh POJb M Ha3HAYCHUE HOBO-
00pa3oBaHWH, €CTECTBEHHBIC MTPUINHBI
WX CO3JIaHUS.

Stam & Spigel [1] 000CHOBBIBAIOT, 4TO
MPEANPUHUMATEIBCTBO SBIACTCS KIIPO-
BOJTHUKOM 3KOHOMHUYECKOT'O POCTA PEruo-
Ha) 3a CYET MHHOBAIIMOHHON aKTHUBHOCTHU
Y CO3J[aHMS HOBBIX IPEAIPUITHHA B 9KOCH-
creme. B pabote cripaBeIBO OTMEYEHO,
49TO Teorpadudeckast OJIM30CTh MPEIIPHU-
SATUN, UHPPACTPYKTypa U UHCTUTYLIHO-
HaJlbHAA TMOAAEPKKA MPeTPUHUMATEIb-
CTBa CTAHOBSITCS KaTaJIH3aTOPaMHU BBICOKOH
KOHICHTPAIUH TIPEANPUHUMATEINCH Ha OfT-
HOU TEpPUTOPHH.

Autio et al. [2] B kauecTBe SKOCHCTEM
MPU3HAIOT PETHOHANBHBIE COO0IIecTBa,
OpHUEHTHPOBAHHBIE HA yIOBIETBOPEHUE
NpeANPUHUMATENIBCKUX TOTPEOHOCTEH.
OpnHako, Mpu3HaBas 3HAYUMOCTH IKO-
CHUCTEMBI KaK UCTOYHHUKA HOBBIX CyOb-
€KTOB MpEANPUHUMATENLCTBA, HE Clie-
IyeT OTPaHUYMBATHCS OJHOCTOPOHHEH
MO3UIIMEH U BBITOAOM TOJBKO IJIA CAMHUX
HpEAIPUATHIA.

Acs et al. [3], onupasice Ha MEKCTpa-
HOBBIE CPaBHHUTEJbHBIC UCCIEIOBAHMS,
MPHILUTH K BBIBOZY, YTO 3KOCHCTEMA — 3TO
«COBOKYITHOCTH OPraHU3MOB, B3aUMOJIEH-
CTBYIOIIUX JIPYT C APYTOM H C OKpPY’Karo-
1iel cpefoi, XapaKTepUu3yIoIascs paBHOBE-
CHEM U CTaOHJIBHOCTBIO ISl HOAACPKAHUS
MOMYJISIUN». ABTOPBI pabOTHI aHATU3UPO-
BaJI IPUIHHBI 00 BEANHEHUS TIPSIIPUATANR
Y CTIPaBeJINBO OTMETHUIIN, YTO POCT Mac-
mTaboB SKOCUCTEMBI CO3/1a€T PETHOHAIb-
HBIe (D PEKTHI, TOBBITIAS IEIIOBYIO U HHHO-
BaIlMOHHYIO aKTHBHOCTH, CO371aBasi HOBBIE
BU/IBI IESITENHHOCTH U MTPOITYKTEI.

OTnnaue peruoHarbHOTO P dhekTa
HKOCHCTEMBI OT HHBIX OOBEIHHEHUN TOU-
Hee OBUTH ONKCAHbI B TPYAaX MPeICTaBH-
TeJiel eBpONnercKoil HayYHOU IIIKOJIBI.

Jacobides et al. [4] chopmynmmpoBanm
TEOPHIO MPEANMPUHIMATEIHCKUX YKOCH-
cTeM, KOTopasi O0BACHSIET POCT 100aBIIeH-
HOW CTOMMOCTHU Onarojaps cuMOHOTH-
YECKUM W KODBOJIIOIIMOHHBIM CBOWCTBaM
9KOCUCTEMBI, (paKTOpaM MPHUTSIIKEHHS

MapTHEPOB 110 OU3HECY JApyT K ApyTy. B Ta-
KOM TIOJTXOJI€ CIIeTIaH aKLIEHT Ha CTPYKTYpe
HKOCHCTEMBI U ONHUCAaHUH (yHKIIHOHAIb-
HOU poJIM KaKJI0ro ydacTHuKa. Hampumep,
«OPKECTPATOP SKOCUCTEMBD» KOOPAHHHUPY-
€T CeTh U OM3HEC-TIPOIIECCHI, CO3/1aeT BO3-
MOXHOCTH COBMECTHOTO NPOU3BOJICTBA,
MHHUMH3HPYET PUCKHA yYaCTHUKOB, Ha-
Ja)KUBAET B3aNMOCBSI3H C TOTPEOUTENAMU
¥ KOMIaHUSMH, TPOU3BOISAIIAMH JIOTIOI-
HUTEIBHYIO TPOAYKIHIO U YCIYTH.

YuureiBasg BO3eHCTBASA III00ATBHBIX
BBI30BOB, MPEIIPHHIMATEIHECKHE YKOCH-
CTEMBI Pa3BUBAIOTCS Onaromaps pakTopam
BHEIITHEH CPEeIbl M B YCIOBHSIX IH(PPOBBIX
tpancopmanuii. Haubonbmee uccneno-
BaTEJIbCKOE 3HAUYEHHE MPHOOPETAIOT KO-
CHCTEMHBIE MTOJIXO0JIbI, pACCMATPUBAIOIIHE
pOJIb OKpY>Karoliel cpelnbl u GaKTOpOB,
o0ecneunBaroX pa3BUTHE IKOCUCTEM.

Kneitaep [5] onpenensieT sKoCUCTEMY
KaK «eCTECTBEHHYIO 00O0JIOUKY ISl PErH-
OHAJIBHBIX MPEANPUSTHIA, KOTOpas co3/a-
€T YCJIOBUSI JIJIsl COBMECTHOW pealn3alnuu
OM3HEC-TIPOLIECCOB M TPOEKTOBY.

EdumoB u ap. [6] posib cpeas! ONKCH-
BAIOT KaK CO3/IaHKe OJaromprusaTHBIX yCIIO-
BUH ISl BOSHUKHOBEHHUSI «OBICTPOPACTY-
[IUX OPEIIPHATHH <...> B3aHMOCBS3aHHBIX
CyOBEKTOB, COEAMHEHHBIX ()OPMAIbHBIMU
¥ He(OpMaJbHBIMU CBA3SIMIY, YCKOPEHUS
oOMeHa 3HAaHUSMU, TEXHOJIOTUIMH, YHU-
KaJabpHOU mH(popManueir. PakTopsl BHY-
TpEHHEH W BHEIIHEH CPEeIbl ONPEACIIIOT
aJaTI TUBHBIE KOOTIEPAIIMOHHEIE CBS3H MEXK-
Iy Y9aCTHUKaMH OTHOIIEHU B SKOCHCTE-
Me, 2 BKOCUCTEMHBIH d3PPEKT yCHImBaeTcs
Onmaromaps JerKoi JOCTYITHOCTH K PHIHKAM
pecypcoB, HH(MDOPMAIIUN U TEXHOJIOTHH.

CrnenyeT OTMETUTH, 4TO (aKTOp-
HO-CPEAOBOM MOAXOJ AOCTATOYHO pac-
MPOCTPaHEH B TEOPHH IKOCUCTEM, TTO3BO-
nsieT OOBSICHUTh €CTECTBEHHbIE Hadaja
ceTelt M SKoHOMUYecKHe dPHEKTH OT OJ1a-
TONPHUSITHON CPeAbl, OT KOTOPOU 3aBUCUT
MPONYKTHBHOCTH SKOCUCTEMBI. [Ipu aTOM
BBIJICJICHUE B HAYYHOU JTUTEPaType CUCTE-
MO0Opa3yImMux GaKTOPOB SABISCTCS BECh-
Ma pa3HOO0Opa3HBIM U MPOTHUBOPECUHBHIM.
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Audretsch & Belitski [7] Ha3piBatoT
Ba)XHBIMU WHCTUTYIIMOHAIBHBIC U OpPraHy-
3anroHHbIe (hakTopbl, CMUIKUX [8] — HH-
CTUTYIIMOHAJIBHBIE, OOIIECTBEHHBIE, CETe-
BbI€, THHOBAITMOHHKIE (pakTophl. Ha ocHOBe
CpaBHEHUsI SKOCHCTEM B KPYITHBIX TOPO-
nax Smormu n Uraum Kapturkiewicz [9]
ompenenui pakTophI-KaTaIn3aToOPbl KO-
cucTeM (puHAHCOBBIC, PHIHOYHEIE, TPYAO-
Bble, THPPACTPYKTYPHBIE.

Xie et al. [10], TecTupys THIIOTE3Y B OT-
HOIIIEHHUE TIEPBOCTENICHHOTO BIMSHUS (PaK-
TOPOB Ha MHHOBAI[MOHHYIO aKTHUBHOCTH
MpeapUHUMATEIbCTBA, 000CHOBAIIH, YTO
CTUMYJIaMH SIBJISIIOTCS TOCYJIapCTBEHHbBIC
pacxo/pl U HHTEPHET-UHPPACTPYKTYpa.

Chepurenko et al. [11] nononmauTEeNTHEHO
K BBIIICTICPEUHCICHHBIM (haKTOpaM BbIJCIIS-
€T HaJIMYUe KPYITHBIX BY30B U PEryJISTOPOB.

JlaHHbBIC BBIBOJIBI COTJIACYIOTCS C IMITH-
pruecKMH HccienoBanusiMu Trabskaja &
Mets [12] u Singh et al. [13]. Yuenbie 00b-
SICHSIFOT POCT M PaCUIMPEHUE YKOCUCTEM
3a CYET KaJPOBbIX PECYypPCOB, HOBBIX 3Ha-
HUU, MPEANPUHAMATEIIBCKUX UHUIIUATUB,
crapTanoB (Ha 0a3e CEeTEeBbIX OTHOIICHUH
BY30B C KOMITAHUSIMU; TEXHOIAPKOB; «T'0-
PAYUX TOUEK TEXHOJIOTUI»).

Hayunbie uccnenoBaHus eCTECTBEH-
HBIX CUCTEMOO0Opa3yIomux (pakTopoB Moj-
TaJKUBAET YYCHBIX U PErHOHAIIBHBIC Opra-
HBI BJIACTH K U3YYEHUIO BaXXHOCTH POJU
HCKYCCTBEHHBIX METOIOB ()OPMUPOBAHHUS
9KOCHCTEM.

Granstrand & Holgersson [14] u Li-
Ying et al. [15] moguepKkuBaioT, 4TO KO-
CHCTEMHBIMH KaTaJINn3aTOPaMH BHICTYTIAIOT
copMIpOBaHHBIE UCCIIEIOBATEIHCKHUE IIEH-
TPBI, THCTUTYTHI TOAACPKKN PETHOHAIb-
HOTO TIPEAIPUHIMATENbCTBA U (PIHAHCO-
BbIE TOCPEAHUKH.

Kohtamaéki et al. [16] cauTaroT, 9TO
HEOOXOANMBI CHCTEMHBIE HHTETPATOPHI
Y OTIEPATOPHI.

Gianluca et al. [17] onpenensutn Bax-
HYIO POJIb B 9KOCHUCTEME HMHKYOATOPOB M aK-
CeJepaTopoB, MHKMHUPUHTOBBIX CTPYKTYD,
TEXHOIAPKOB Ha 0a3¢ BHICOKOTEXHOJIOTHY-
HBIX KOMIaHUHN.

Rosado-Cubero et al. [18] B oTHO-
[IICHU M UCTIAHCKUX OM3HEeC-HHKY0aTOpOB
000CHOBAIIH, YTO OHU BBITIOITHSIOT POJIh
HacTaBHUYECTBa, (PMHAHCOBOH, FOPHUIU-
YeCKOH M aIMHHUCTPATHUBHOHN MO ACPKKA
HAYMHAIOIINX TPEINPUATHA B 3KOCUCTE-
Me. JleficTBUTENBEHO, CHCTEMOOOPAa3YIOIIHe
(haxTOpHI CIIOCOOCTBYIOT 0OMEHY pecypca-
MH ¥ TEXHOJIOTHSIMH, TIO3BOJISIOT KOMMEp-
[[MATU3NPOBATh WHHOBAIIMH, Pa3BUBATh
TIPEANPHUATHS Ha OCHOBE OCOOBIX Tpede-
PEHITHATBHBIX PEKHUMOB.

,ZIHSI MHHHUMHU3AIIUHN HCTaTUBHOTO
BIUAHHS (PAKTOPOB OKPY KAOIIEH Cpepl,
YCTOWYHMBOTO, cOAJIAHCHPOBAHHOTO Pa3BH-
TUA 1 MUHUMHU3AIUU PUCKOB B OKOCHUCTC-
MY BCTPAuUBAIOTCA UHCTUTYLHUH.

Leendertse et al. [19] onuceiBatoT npo-
[eCC CTUMYJIHUPOBAaHMS K CETEBBIM B3a-
HUMOOTHOIICHUSAM Ha 6336 HHCTUTYTOB
U CKOPPEKTHPOBAHHOW MOZCIH TOBEJe-
HUSA ar€HTOB.

Sendra-Pons et al. [20] noguepkuBa-
OT Ba)KHOCTb I/IHCTHTyHI/Iﬁ KaK CUCTEMO-
obpaszytomux paxkTopos. [lo MHEHHIO yUe-
HBIX, TJIABHBIMU UHCTUTYIUSMH SBJISIOTCS
pervuoHaIbHbIE OPraHbl BIACTU U ICHTPHI
MIOJIICPIKKH TTPEATNPUHUMATEIBCTBA, KOTO-
phIC IPUTATUBAIOT TAPTHEPOB 110 OU3HECY
1 QOPMUPYIOT JIOKAIBHYI WHCTUTYIIHO-
HAJTBHYIO CPELy.

Bruns et al. [21] Gonee To4HO maroT
MOHWMAaHUE POJIU WHCTUTYIHMOHATBHBIX
(hakTOpOB B pa3BUTUU IKOCHUCTEM, KOH-
KpeTH3upys UX KaK HOPMBI U TIOJUTHKH,
BO3/ICHCTBYIOIINE HA CPey IS TOAIep-
YKaHUS JIEIOBON aKTHBHOCTH SKOCHCTEMBI.

Kumar & Borbora [22] cripaBennuBo
MOJIATaf0T, 9YTO HHCTUTYTHl MUHUMU3HPY-
10T aIMUHUCTPATHBHBIE Oaphephl, yPOBEHb
KOPPYIITHH, 00eCTIEINBAIOT «IIH(PPOBOE J0-
BepHre» OM3Heca K MPOTyKTaM 3KOCUCTEMBI.

Wei [23] mogdepKrBaeT BaXXHOCTH HH-
CTUTYTOB ISl CO3TIAHUS CPEIBI B 9KOCHCTE-
Me. Ha ocHOBe mpou3BeIeHHOM OlIEHKH OH
CUMTACT, YTO TOCYIaPCTBEHHOE BMEIIATEIh-
CTBO U UICKYCCTBCHHAas MOAACPIKKA SKOCH-
CcTeM HeoOXOAMMBI B CIIa00Pa3BUTHIX MH-
CTUTYUHUOHAJIBHBIX CPEAax, UTO IMO3BOJIUT
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pean30BaTh IeJIeHAPaBICHHYO TOTUTH-
Ky OpPTaHOB BIIACTH U C(HOPMUPOBATH €/IH-
HYIO TIPENNPUHUMATENBCKY IO KYJIBTYPY.

Ecau psanx xkimodeBsIX cucteMoodpa-
3yomux (akTOpPOB B HCCIEMIOBAHUAX J0-
cTaToYHO 0003HAYEH, TO UCCIEIOBAHUS
BO3JICHCTBHUS (PaKTOPOB MUPPOBU3AUH
Ha IPEANPUHUMATENBCKYIO IKOCHCTEMY
1 ee KOMIIOHEHTHI HOCAT (pparMeHTapHBII
XapakxTep.

JlaBpukoBa u Ap. [24] ONTUCHIBAIOT CO-
BpEMEHHBIE B3MISIbI HA MUGPOBU3ALIHIO
Kak «riobaibHbIe BRI30BBIY. OHH pAaCKpPHI-
BarOT 3P peKTH (HOPMUPOBAHUS «PHIHKOB
Oyaymiero» u mepexojia OT KOHKYPEHIIHH
Ou3Heca K CIIOKHBIM KOHKYPEHTHO-Iap-
THEPCKHUM OTHOIICHUSM B paMKaX MeEX-
OTPACIEBBIX IKOCUCTEM.

EpmaxoBa u Kopa6etinukos [25] 060-
CHOBAJIW, YTO 3HAYUTEIbHASI TPOCTPAH-
cTBeHHas AU depeHInanus B ypoBHE
pa3BuTUS UGPOBOH SIKOHOMUKHU B PETH-
OHax Ha PHIHKE TIOCPEAHUKOB U TOTPeOH-
Tesel 0Ka3bIBaeT CyIIECTBEHHOE BIUSHUE
Ha MpeINTPUHUMATENBCKHIA CEKTOP.

PaccmarpuBas Bo3eiicTBIS ITUPPOBU-
3alMK Ha IOHUMaHKUE CTPYKTYPBI U CPEIb
9KOCUCTEMBI, CJIEAyeT BBIACIUTH AUCKYC-
CHH TI0 po0sIeMe CMEHBI «OpKecTpaTopa
9KOCHUCTEMBI».

Brown & Mason [26], siBisisicb CTOPOH-
HUKaMH KJIACTEPHOH TEOpHH, TOJIAraloT,
9TO KPYITHOE PETHOHAIBHOE MTPEATIPUSTHE —
3TO IEHTP MPUTIKEHHSI TAPTHEPOB B PETrH-
OHaJILHOH 3KocucTeMe. [IpoTUBOMOI0KHOM
SBJISIETCS TOYKA 3PEHHS MPEACTaBUTENCH
TeOpHUH MIAT(POPMEHHBIX U HPPOBHIX
9KOCHCTEM.

Harima [27] copmymupoBai 3BoIt0-
IIUOHHYIO TEOPHIO, KOTOPAs PUBOJINT K BH-
JION3MEHEHHUIO JINJepa IKOCHCTEMEI. ABTOp
ompenenui, 4To ¢pakTopaMu THHAMUYE-
CKOM TpaHC(OPMAaIIHH CTAHOBSITCS pecyp-
CBI ¥ TEXHOJIOTHH, paclpeaesieMble BHY-
TPH KOCHUCTEMBI Oraromaps miaThopMam.

Cozzolino et al. [28] x mmaTdopmawm,
HHTETPUPYIOIIMM TEXHOJOIMUSCKUE U MH-
(bpacTpyKTypHBIE CPEbI, OTHOCST IEHTPHI
KOMITETEHITH I TI0 GOPMUPOBAHUIO CETEMH,

AIEKTPOHHBIE TIAT(HOPMBI TOCYIAPCTBEH-
HO-YaCTHOTO MapTHEPCTBA, MIaT(HOpPMBI
IpeNnpUHIMATENbCKUX Tpy. [lo MHEHUIO
YUYEeHBIX, IIaT(GOPMBI OPTaHU30BBIBAIOT
MEXOTPAcIeBOE COTPYIHUIECTBO ITPH OC-
nabeBaHUHU KOHKYPEHTHOH TTO3HUIINHU CTPYK-
TYPHBIX 3JIEMEHTOB IKOCHCTEMBI.

Kapnuackast u Peibauyk [29], a Taxoke
Li-Ying et al. [15] neMoHCTpHPYIOT TIpe-
UMYyIIecTBa miaT(opm, KOTOpPBIE 3aKIIIO-
YalOTCS B COKPAIICHUH TPaH3aKIIHOHHBIX
H3IepKeK, 00pa30BaHUHU CETEBHIX dPdek-
TOB ¥ BBITECHEHUU TPAAUITUOHHBIX QupM
C pBIHKA.

Dattée et al. [30] memaroT BEIBOI O TOM,
YTO MPEUMYIIECTBO TEXHOJIOTUYECKON
maTGopMbl 3aKJII0YAETCS B CO3JaHUU
«EAMHOTO WH(POPMAIIMOHHOTO MPOCTPaH-
CTBa» PETMOHA M WHTETPAIMH [TOCTABIIH-
KOB TE€XHOJIOT M, PECYypCOB ISl CO3IaHUS
aNbsSHCOB M OM3HEC-CeTeH. YUaCTHUKH 3KO-
CHCTEMBI TIOTY4al0T BO3MOXKHOCTH OBICTPO-
ro oomMeHa uHpopmManuelr 1 COBMECTHOTO
UCTIONIb30BaHUS PECYPCOB U TEXHOJIOTHA.
Hudpossle miatdhopMbl IPH AOCTHKEHIH
a(dexra oT MacmTaba BEIXOAAT 32 paM-
KM OJTHOTO PErHOHa M CTaHOBSTCA He3a-
BUCHMBIMH OT Teorpaduu pasMemieHus
oreparopa.

Crenyer BBIACTUTH paboTHI, B KOTO-
PBIX TIATQOPMBI paCCMATPUBAIOTCS HE KaK
«OPKECTPATOP» BCEX COBPEMEHHBIX 3KOCH-
CTeM, a KaK OTACITbHBIH THIL

Kneiinep [5] apryMeHTUpYET BbIEIE-
HUE UHPPACTPYKTYPHOTO THIIA TIaTdopm,
ITonioB u ap. [31] akueHTUPYIOT BHUMA-
HUE Ha KOMILUIEMEHTAPHBIX U PECypPCHBIX
maTgopMeHHBIX 3KocucTeMax, Cobben et
al. [32] — Ha KJTaCTEPHBIX W TIATHOPMEH-
HBIX CTPYKTypax.

Barykin et al. [33] u Gianluca [17] 060-
CHOBBIBAIOT, YTO IIU(POBAsT IKOCUCTEMA KaK
OT/IENBHBIN THIT OTINYAETCs CAMOOPTaHH3a-
IIAeH, YyCTOHYNBOCTRIO, HATMUHEM I(po-
BBIX TIAT(HOPM, KOTOPBIE CO3IAI0T ENUHYIO
WH(GOPMAITMOHHYIO CPENy JJIs B3aMOICH-
CTBHSI YYACTHHKOB MTPU OTCYTCTBHH JKECT-
KuX QyHKIMOHANBHBIX cBsi3el. C Takoii mo-
3HIIHEH CIIeTyeT COTJIACHTHCS, TIOCKOIBKY
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HPPOBBIE 3KOCHCTEMBI 00JIaIal0T YHU-
KaJTbHOH CTPYKTYpOH, chopMUpOBaHHOMH
Onaromapsi SBOJIOIUY MPEATPUHUMATENb-
CKHUX 9KOCHCTEM IT0f] BO3JIEHCTBUEM LIU(PPO-
BEIX TpaHcdopmaruii. [Ipu sTom, k coxa-
JICHWI0, B pa00TaxX B HEJOCTATOYHOU Mepe
y/IeJIeHO BHUMaHUe MPUHIIAIIAM CO3/IaHUS
TH(PPOBBIX SKOCHCTEM.

Geoffrey et al. [34] 060CHOBBIBAIOT
MOAXO/ K CMEHE «OPKEeCTpaTopa IKOCH-
CTEMBI» B YCIOBUSX ITU(PPOBHIX TpaHCHOp-
Marui. 3a c4eT CTPEMHUTEIBHOTO POCTa
UQPPOBBIX KOMITAHHUH JIUJEPCTBO B IKOCH-
CTEME MEPEXONUT K MPEITPUATHSIM dIIEK-
TPOHHOW KOMMEPIIMH, TEIEKOMMYHHUKa-
[IUOHHBIM KOMIIAHHSIM, 00ECIIeYHBAIOIIIHM
JOCTYT K POMBIIIUICHHOMY UHTEPHETY.
NHaycTpuaabHble NPEATPUSITHS TPUHU-
MAIOT PElICHUS O CETEBBIX B3aUMOOTHO-
menusx ¢ UKT-cexktopoMm, oxugas mo-
MOJTHUTENBHBIA 3PPEKT OT TPUMEHEHUS
AHAJIMTUKHU OOJNBIINX JAHHBIX, 00JIAYHBIX
TEXHOJIOTUH U CIIENUATU3UPOBAHHOTO TIPO-
IPaMMHOT'0 00ECTICUECHUSI.

Lafuente et al. [35] u Hein et al. [36]
CONMUAApHBI B TOM, YTO MH(PPOBU3AIUS
CTUMYJHUPYET POCT KOMOMHALIMH ceTel,
CO37aeT HOBBIE SKOHOMUYECKUE BBITOIBI
OT MHTETpalllH, pOCTa KaTUTaIU3alHnu
1 MaclITaOMpOBaHUsI OM3HECA.

Anuxkaesa u 1p. [37], opueHTUPYACH
Ha 3HAYeHHE IU(POBU3ALNH, TOUEPKHU-
BalOT CHHEPTreTHIECKOEe B3aNMOJICHCTBHE
BIIACTH, OM3HECA, TEXHOJOTHUECKUX JTHJIe-
POB H COITMAIEHO-3KOHOMHYECKIX CYOheK-
TOB JIJI POCTa IKOHOMHKH.

Nwmetotcs HaydHBIE pabOTHI, B KOTO-
PBIX OIHCHIBACTCS ONATONPUATHOE BIHSHUE
(hakTOpOB MU(PPOBOH Cpeabl HA OTIACIBHEIC
KOMTIOHEHTBI KOCHCTEMBI — YIIpaBJIeHYIe-
ckre OM3HEeC-MOZETH, PETHOHANBHYO Cpe-
Iy, 5JKOHOMHUYeCKue d(PPEKTHI.

Toh [38] Ha mpuMmepe MaHHBIX
Cunramypa co0palr ToKa3aTelIbHyI0 0a3y,
MO3BOJISIFONIYIO OMUCATH MOJIOKUTEIBHOE
BIMsTHYE (PAKTOPOB IH(POBOIA CPEIbI HA POCT
JIOOABJICHHOH TIEHHOCTH 3KOCHCTEMBI.

Rusliati & Mulyaningrum [39] noa-
TBEPKJAOT POCT JAOXOJ0B KOMIIaHUM

U YCKOpeHHE WH(POPMALIMOHHBIX TOTOKOB
3a cueT UU(POBBIX HHCTPYMEHTOB U JU]-
(hy3uu TUPPOBBIX MHHOBAIIHIA.

Kraus et al. [40] npencraBuin sMm-
NUPUYECKOE AOKA3aTeIbCTBO TOTO, YTO
JOXOAHOCTH M MPUOBLIBHOCTD NPEAIPH-
HHUMAaTeNbCTBA PAcTeT 3a cueT Hudpo-
BH3alluM OM3HEC-MOJEIEH U CEeTEeBBIX
3ddexTos.

Frank et al. [41] u Kolagar et al. [42]
MIOATBEPXKAAOT MOTy4YeHUE OU3HEC-CEKTO-
POM BBIrofl 0T IM(POBU3ALHUU CEPBUCHOTO
00CITy’KUBaHHS KJIMEHTOB M OBICTPOI aar-
TaI[U¥ K U3MEHECHUSM PBIHKA.

Choy [43] noka3bIBaeT MOJIOKUTETHHOE
BJIMSTHHME TEXHOJIOTHII Ha paBHOBECHE COIIH-
aJIbHO-KOHOMHUYECKOW CHUCTEMBI, COKpa-
HIEHUE TPOM3BOJICTBEHHBIX 3aTPaT U POCT
MIPOM3BOAUTEIHHOCTH.

Li et al. [44] onuCBIBalOT CTUMYJIBI
pocTa npeAnpuHUMaTENbCTBA HA OCHOBE
1u(ppoBoi HHOPACTPYKTYPHI C OTIOKEH-
HBIM BpeMeHHBIM 3¢ dexTom. bonee cunb-
Hble 3 PEeKTHl MoTyUYeHb! B TPOBUHLIUSX
co cnabopa3BUTON TpaAULIMOHHOHN HHPpa-
CTPYKTYpoOH. B To ke Bpemsi, 10 MHEHUIO
Kapmosoii u MaiiGyposa [45], HEpoay-
MaHHOE U TOCIENIHOE BHEApeHue Hudpo-
BBIX TEXHOJIOTHI, 0COOEHHO CO CTOPOHBI
rocynapcTBa, MOXeT IPUBECTH K JOMOJI-
HUTEJIbHBIM U3JepKKaM On3Heca.

Wang & Shao [46] yTOUHSIOT, YTO
nudpoBU3anUg yCUINBAET PErHOHATb-
HbIC KOHBEPIe€HIIMH TOJIBKO B POBHHIIH-
AX U CTpaHaX C BEICOKUM yPOBHEM 3KOHO-
MUYECKOro pa3BuTus. IIpoTuBopeunBeie
BBIBOZIBI CO3JaI0T HEOOXOAMMOCTh HCCIe-
nmoBaHUs TH(PPOBEIX 2G(HEKTOB HA TIpe-
IPUHUMATENbCKUE SKOCUCTEMBI B COBpE-
MEHHBIX YCIIOBUSX, Oopeneiss GpakTopsl
T pOBOH cpeasl U NX KOMOWHAITUH.

JUist IpoBENEeHUS SMIIUPUUECKUX HC-
CJIeNOBaHUH BIUSHUS IUGPOBHIX 2P PekToB
Ha Pa3BUTHE PETUOHAIBHBIX MPEANIPHUHH-
MaTeNbCKUX 3KOCUCTEM HEOOXOIUMBI Me-
TOJOJOTHYeCKas 0a3a M MHCTPYMEHTApHIA.
OmHako BBIICTICHHBIC B N3YUYEHHBIX pado-
TaxX WHAUKATOPHI HE TIO3BOJISIOT B MOJTHOM
Mepe MPOBECTH TAKYIO OIEHKY.
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C onHOH CTOPOHBI, UMEETCS MEpe-
4YeHb MHJUKATOPOB, ONMCHIBAIOIUX POJIb
3 PEeKTOB IKOCHCTEM, MPEATOKEHHBIX
Kapturkiewicz [9] (craprarmsl, akcenepa-
TOPBI ¥ OM3HEC-UHKYOATOPBI, TPOU3BOIU-
TEIBPHOCTH, 3aHATOCTh), Leendertse et al.
[19] (ko3 huTIHEHTHI pOXKTAEMOCTH OH3HE-
ca, YKCJI0 OPraHu3alui C BHICOKUMH TEM-
[IaMH POCTa, PETHHT U JIETKOCTU BEICHUS
Ou3Heca 1 KauecTBa MHCTUTYTOB B PETUOHE,
JOCTYTIHOCTb CEPBUCOB JIs1 OU3HEca, ypo-
BEHb 00pa30BaHUsI HACEIICHUS, 00CCIICUCH-
HOCTb IA(POBON HHPPACTPYKTYPOH H T.11.),
ComonuiioBa u np. [47] (MHIEKC MPOTYK-
THBHOCTH 3KOCHUCTEMBI).

C apyroif CTOpOHBI, JaHHBIE TIOIXO0-
JIbI HE TIO3BOJISIIOT B TOJIHOW Mepe HJICH-
TUPUIUPOBATH DKOCHCTEMHBIC 3 dek-
TBI, OTJAENUTH (HaKTOPBI HUPPOBOI Cpenbl
Y UHBIE CUCTEMOOOpa3yroIue GakTopbl
oT 3¢ (heKTOoB 3KOCUCTEMBL. B Tpaauiinon-
HOU OIICHKE YpOBHS C(HOPMUPOBAHHOCTH

IPEANPHHUMATEIBCKUX KOCUCTEM Mo
U3y4eHbl HHIUKATOPBI ISl OLIEHKH BIIH-
SHUSI TUPPOBU3AINY Ha UX KOMIIOHEH-
THI, 4TO HE MO3BOJISIET B IIOJIHON Mepe Olle-
HUATH NH(PPOBBIE 23PPEKTHI U CTETIEHh UX
BIIMSTHUSL.

3. MeToponorus uccnepoBaHus

Ilepsuiii sman uccredoganus 3aKIII0-
YJaeTcs B KJIACTEPHU3AI[MU PETHOHOB, B KO-
TOPBIX OTMEYAIOTCS MPU3HAKNA HAJIHIHS
MpeNnpUHIMATENbCKIX IKOCHCTEM. B Ka-
YECTBE WHIUKATOPOB MPEJIaraloTcs IIoKa-
3arenu Tabm. 1.

BriOpanHbIe HHIUKATOPHI TIO3BOJISIOT
OLICHUTDH HAJTMIHE JTUICPOB B PETHOHE, B Ka-
YeCTBE KOTOPHIX BBICTYTAIOT OBICTPOPACTY-
II1e KOMIaHUH, HOPMUPYIOIINE TPEIITPHU-
HUMaTeIbCKue ceTH (uaaukaTopsl K1-K4).
ITockonbKy LENBI0 CO3aHUSI IPEATPUHU-
MaTEeIbCKUX IKOCUCTEM BBICTYTAET aK-
TUBHBIA POCT MpEANPUHUMATEIHCTRA,

Tabnuua 1. NepeyeHb NokasaTenen ANA OLEHKU HANNYUS U Pa3BUTUS
npeAnpUHUMaTENbCKUX 3KOCUCTEM B pervoHe

Table 1. List of indicators for assessing the presence and development
of entrepreneurial ecosystems in the region

O603Ha4yeHue PacmudpoBka mokaszaresneit

K1 KonmaectBo OpicTpopacTymux ¢GupM — razesnei B peTHoHe, €.

K2 KommaecTBo OpIcTpOpacTyIINX KOMIIAHAN MaJIOTO B CpeHero On3Heca ¢ To-
JIOBBEIM 000poTOM OT 60 MITH 110 5 MIIpX pyO. B pETHOHE, €.

K3 Yrncno KOMITaHWH B peTHOHE C MIPUOBLITBIO Oomee 1 Mip pyo., ex.

K4 Ymcito KoMIaHui B perHoHe C BEIPYUYKoi 6osee 1 Mipx pyo., exn.

K5 KonndecTBo 3aperncTpupoBaHHBIX OPraHU3alni Ha Y1y HACSJICHHS, eI

K6 CKopocTh Co3/jaHMsI OM3HECa B PErHOHE

K7 KoadpuumeHT poxaaeMoCTH OpraHnn3anui

K8 KonnuecTBo 3aperucTpupoBaHHBIX OpraHU3alui K KOJIMYECTBY JTUKBUIUPO-
BaHHBIX, €.

K9 KonmaectBo ronoBusix oducos xonguuros, OIII" B peruone, ex.

K10 KommaectBo cozmanueix TOP B peruowne, en.

K11 KonnuecTBo mpOMBIIIIIEHHBIX KIACTEPOB, €]1.

K12 KonuuectBo O3 B peruone, ex.
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B KaueCcTBE MHIWKATOPOB OLIEHKU HaJU-
qus 3((QEeKToB mpenaraeTcsi UCMoIb30-
Bath K5-K8.

B kauectBe MeTona kinaccuduxkanuu
BEIOpAH MepapXUUYecKuii MeTo]] (BHYTpPH-
TPYIIIOBBIX CBS3€H) MO psiny BBIOpaH-
HBIX MHIAKATOPOB M JUIS OLICHKH PaccTo-
STHUSI — KBaJpaT €BKJIHMJI0BA PACCTOSHHUS.
BayTpurpynmoBas cBsi3b B KJIACTCPHOM
aHaJIN3e XapaKTepHU3yeT Mepy paccTos-
HUSI MKy TBYMsI KJIaCTepaMH Ha OCHOBE
map HaOJIOACHUH, MPUHAIICKAITUX Kia-
cTepaM ¢ y4eTOM Taphl HAOIIOACHMH, KO-
Topbie GOPMUPYIOTCSA BHYTPH KJIACTEPOB.
KnactepHblii aHaIM3 NO3BOJIAET CTPYIIIU-
pPOBaTh PETrHOHBI 10 CXOKHUM MPU3HAKAM
1 YCTAHOBHUTH I'PYIIY PErHOHOB JJIS T0-
CIIENYIONIETO aHaTu3a.

Bmopoti sman uccredosanus cBoguT-
Cs K MPOBEICHHUIO (haKTOPHOIO aHau3a

C WCIIOTB30BaHUEM aBTOPCKOTO IMTOIX0Ja
K W3YYCHHIO CTPYKTYPBl peTHOHATBHBIX
MpeINPUHIMATEIHCKAX SKOCUCTEM, Oa3u-
PYIOIIETOCs Ha pACCMOTPEHHUHU WX KaK COBO-
KYITHOCTH CHCTEMOOOPa3yIONINX JIeMEeH-
TOB U PEIISIITUOHHBIX MEXaHU3MOB.

B Tabm. 2 mpencraBieHbl HHINKATOPEI,
KOTOpBIE MOTYT OXapaKTEepPH30BaTh BIMS-
HHe (hakTOpOB MH(POBOI cpenbl Ha BBIE-
JICHHBIC KOMIIOHEHTHI. MHbOpMaImmoHHOM
0a3oit HccnemoBaHus BBHICTYMAIOT CTATH-
crrueckue nokazarenu EMUCC mo 85 pe-
ruonaM Poccun, narasie coopankos BILID
«MHAMKATOPB IU(PPOBOH IKOHOMUKH,
co/ep)kaHue UHTEPHET-CAaTOB acCOIH-
aluy akceJepaTopoB U OM3HEC-UHKYOa-
TOpOB, MUHHUCTEPCTBA HAYKH U BBICIIIETO
obpazoBanus PO, nudposeix miathopm
«HBeCTHLIMOHHBIE NPOEKTHl Poccumy,
«HTW» n «I'ocpacxonbi».

Tabnuua 2. PaKTopbl pa3BuTUNA LMPPOBOK Cpeabl permoHa,
CrpynnMpoBaHHbIe N0 KOMNOHEHTaM NpeanpYHUMAaTENIbCKON 3KOCUCTEMDI
Table 2. Factors in the development of the digital environment of the region,
grouped by components of the entrepreneurial ecosystem

O6o03HaueHHe IToka3aTeny, OTpakalolmue pa3sBUTHE HUDPOBOH CPEIbI
HNudopmannonno-pecypcnasi komnonenra (IR)
D lider KonnuecTBo B pernoHe KpynmHEHIUX POCCUNCKUX TPy U KOMIIAHUN
UKT (¢pupms! nndpoBble-TUTAHTEI), €.
D cluster KonnyecTBo Ki1acTepoB UPPOBOTO Pa3BUTHS B PETHOHE (KJIaCTEPHI
MH(POPMAIMOHHBIX TEXHOJIOTHA), €.
Inf v VRP Hons cextopa nndopmarnuu u cBsizu B BPI, %

ICT production
ICT organiz
Growth org ICT
B cextope UKT, %
R lider ICT

R _integr robot

VRP k cost
(UKT), py0./py0.

O6beM npousBoacTsa cekropa MKT B 00mieM 00beMe Mpou3BOACTBA
BCEX CEKTOPOB 3KOHOMHUKH peruona, %o

Hons opranuzanuii cektopa UKT peruona B o01iemM Koau4decTBe 3a-
PETUCTPUPOBAHHBIX OPTaHU3AIUI peruoHa, %

Temm pocTa pernoHaIbHBIX OpraHu3anui, QyHKIIHOHUPY FOIUX

KonuuecTBo opranuzamnuii B peruoHe, BKIIOYEHHBIX B PEUTUHT CEK-
topa KT B Ton-100 muaepoB oTpaciw, ex.

KonndecTBo opranmzamuii B perioHe, BKIIOYCHHBIX B PEHTHHT HHTE-
I'PaTOPOB IIPOMBIIIICHHBIX pOOOTOB, €.

Otnomenne BPII k coBoKkyHBIM 3aTpaTaM Ha U(POBU3ALNIO
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MNpogomkeHve Tabn. 2

O6o3HaUYEeHHE

IMoxa3zarenu, oTpaxarolye pa3BuTue TH(HPOBOH CPEbI

Org RFID

Project_cross_tech

Project _cross_tech

scal

Org_internet

Wideband_internet

IT technopark

Cloud_serv

NTI infrast

Quant

Eng_tech centr

Accel
Accel platf

Accel sprint

Start
R_ Start

Act_point

Act_point NTI
Act_point_part

Act_point part
NTI

Ind_Institute

Homns opranuzanuii, ucnonp3ytomux RFID B o6miem uncie opranusa-
Uit peruona, %

Uuciio pernoHaIbHBIX TPOSKTOB B 00JaCTH CKBO3HBIX TEXHOJOTUM,
el.

Yucno peruoHa bHBIX MTPOSKTOB B 00JACTH CKBO3HBIX TEXHOJIOTHUM
(paboTaromux 1 Ha CTaUH MacIITAOUPOBAHUA), €.

Jons opraHn3anmii, UCIONB3YIOMHX CeTh IHTepHET B 00meM Jrcie
OpraHu3anuil peruoHa, %

Hons opranuszanuii, ICIOAB3YIOUIUX CETh HTEPHET C MIHPOKOINOI0C-
HBIM JOCTYTIOM B OOIIEM KOJIMYECTBE OPraHU3aIUil pernoHa, %

HNudpacTpykrypHas komnonenTa (Inf)

KonuuectBo TexHomapkoB B chepe UT, GyHKIHOHUPYIOMIKNX B pe-
THOHE, e]I.

Jons opraHu3aiuii, ICIOIb3YyIONIUX 00JIadYHbIe CEPBUCHI B 00IIIEM
YHCJIe OpraHu3anuil peruona, %o

HayuHo-TexHONMOrN4YecKkast HHPPaCTPyKTypa — pETHOHATbHbIC IICH-
TPBI KOJJIEKTHBHOTO MOJIb30BAHU S, HAYYHO-00pa30BaTEIIbHBIC IICH-
TPBI, HCCIIEIOBATENbCKNE LIEHTPBI, HayuHble I T-cepBucsl, ex.

Ywcno KBaHTOPUYMOB B PETHOHE, €11,

UYwcn0 HHKXEHEPHO-TEXHUYECKUX IIEHTPOB, JIET0-KOHCTPYHPOBAHUS
1 KPY’KKOB pOOOTOTEXHUKH B PETHUOHE, €.

Ywucro akcenepaTopoB U OM3HEC-HHKY0ATOPOB B PErHOHE, C1I.

Yucno akceneparopos denepansHoro npoekta «Ilnardopma yausep-
CHUTETCKOT0 TEXHOIOTMYECKOTO IPEAIPUHUMATENBCTBA» B PETHOHE, €.

Ywucno peruoHadbHBIX KOMITAHUH-TIOOCIUTENICH aKkcenepaTopa
«CrpuHT» (IpoEKTHI B o0sacTH miaardopm st oopasoBanus, CRM-
CHUCTEMBI U T.11.), e]I.

Uucno crapTanoB B pEeruoHe, €/1.
PeiiTuHT cTapTanos, NEHCTBYIONUX B PErHOHE, 0aIT

Ywucno MeponpusiTUii, OpraHN30BaHHBIX B PETMOHATBHBIX TOUKAX KH-
TICHUSI U TOYKaxX pocTa, efl.

[MpouenT meponpusituit HTU B pernoHanbHBIX TOYKaX KUIIEHUS, %o
Umncao y9acTHUKOB B PErHOHANIBHBIX TOYKAX KHIICHHS, 9eI.

IIponent ygactaukoB HTHU B pernoHanbHbIX TOUKaX KUNEHUS, %o

HNucTuTynuoHasbHasi komnoHenra (Ins)

HH,Z[CKC Pa3BUTHA UHCTUTYTOB B PETHOHE
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MNpogomkeHve Tabn. 2

O6o3HaYeHHE

IMoka3arenu, OTpaxaromye pa3BUTHe HU(PPOBOI Cpeabl

ERP

Online orders

Elect sales

Online retail

Web_sait

e-commerce_loc

e-commerce trans

Grad_ICT

Grad_Manag

R _univer ICT

Internet_users

Digital skills

Invest ICT

Invest ICT proizv

IT-project

Invest IT-project

Grant_Fond

Peasimuonnas komnoHenta (Rel)

Jons oprannzanuii, ncnons3ytomux ERP B o6mem uncie opranmsa-
W perrnoHa, %

Z[OJ'I?[ Opl"aHH3aHHﬁ, HCIOJIB3YHOIIHUX CETh I/IHTGPHCT JJIA pa3Menie-
HHA 3aKa30B, B O6H.[€M qucie OpFaHI/ISaHI/Iﬁ peFI/IOHa,%

Joinst opraHu3amnuii, HCIOIb3yIOMNX HIEKTPOHHBIE TPOIAXH B 00-
LIeM Y9HCIIe OpraHUu3alui peruoHa, %

Hons nponax uepe3 UHTEpHET B 001IEM 00BeMe 000pOTa POIHUIHOM
TOPT'OBIIU B pEruoHe, %

Jons opranu3zamnuii, UMeronre Be0-caiiT B peruoHax B 00IIEeM YHCiIe
OopraHu3alui peruoHa, %

WHTEepHET-TOProBIIsS B peroHe (JIOKaJbHBIN PBIHOK), THIC. PYO.
WHTEpHET-TOProBIIs B pErHOHE (TPAaHCTPAHUYHBIN PBIHOK), THIC. PYO.
HayuHo-o0pa3oBaTesbHas komnoneHTa (Nobr)

Jloms BRIMYCKHUKOB CIICIIUATU3ANHHA HHPOPMAITHOHHBIX U IH(PPOBBIX
TEXHOJIOTHI PETUOHAIIFHBIX BYy30B B O0IIIEM YHCIIC BEITYCKHUKOB pe-
ruoHa, %

I[OJ'IH BBIIMTYCKHHUKOB HAIlTpaBJICHU A «MeHe}I)KMeHT» PEruoHaJIbHBIX
BY30B B O6HIeM YHUCJIC BBIITYCKHUKOB PEruoHa, %

PeiiTHHT pernoHOB 10 00pa30BaTENBHOMY MOTEHIMAY B TEXHUYE-
CKoOli cepe, Oama

,210.]'[5[ HaCCJICHU s, ABJIAOMICIOCA aKTHBHBIMHU I10JIB30BATCIAMHA CCTH
WHTtepHeT, B 001IeH YHCIIEHHOCTH HacelIeHUs peruoHa, %

Jlons HaceneHus peruoHa — MoJib30BaTene MU(PPOBLIX TEXHOJIOTHMH,
KOTOpBIE 00J1aat0T HH(PPOBEIMU HABBIKAMH Ha BEICOKOM YPOBHE, %

®unancoas komnonenrta (Fin)

Jons naBectunnii cekropa MKT B 061ieM o0beMe HHBECTHIIMN PEru-
oHa, %

OtHouienne naBectunnit B cekrope MKT k 00beMy nmpou3BoacTBa
cextopa UKT peruona

KonndecTBO peruoHaIbHbIX HHBECTUIIHOHHBIX TPOoeKTOB B IT-cdepe,
el.

CymMa WHBECTHIMH B peruoHaabHbIe MpoeKThl IT-chepe, Miapa pyo.

CyMMa IrpaHTOB, HAIIPAaBJICHHBIX Ha (MHAHCHPOBAHHE PETUOHAIBHBIX
npoekToB Poccuiickoro GpoHna pa3BUTHSA HHPOPMALHOHHBIX TEXHO-
JOTHH, MIpL pyo.
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OKoHYaHWe Tabn. 2

O6o3HaYeHHE

IMoka3arenu, OTpaxaromye pa3BUTHe HU(PPOBOI Cpeabl

Budget inform

MIpa pyo.

Budget inform_ex

Budget nat project

Pacxonbl KOHCOTHANPOBAaHHOTO Or0KeTa PO 1 OrOMKETOB TOCy1ap-
CTBEHHBIX BHEOIODKETHBIX (POHIOB B 00JIACTH CBS3M M MHPOPMAIUH,

KaccoBoe ucnonHenrne KoHCOIUIupoBaHHOTo OromkeTa PO u 6ro1-
JKETOB TOCYIaPCTBCHHBIX BHEOIOKETHRIX (DOH/IOB B 00J1aCTH CBS3H
U nHbOpManuu, MIpA pyo.

TocynapcTBeHHbBIE pacxo/bl 10 (HHAHCHPOBAHHUIO HAL[IIPOSKTA
«IudpoBas skoOHOMHUKA» cyOBEKTOB PD, MITH pyo.

B nponecce uccnenoBanus IpUMEHsLI-
Csl aHAJIN3 MaHEIbHBIX JTAaHHBIX, TPEUMY-
IIECTBOM KOTOPOTO SIBJISIETCSI BOSMOKHOCTh
oTpeieNieHus] MPOCTPAHCTBEHHO-BPEMEH-
HBIX B3auMOCBA3eld. OUKCUpPOBaHHAS Iie-
pemennas — nepuog 2018—2021 rr., 00beKT
HaOJIO/ICHHSI — PETHOH, B KOTOPOM UMEIOT-
sl IPU3HAKY HAIUYUS peAPHHUMATENb-
CKOH 3KOCHCTEMBL.

B xauectBe mporpaMMHOro odecrneye-
HUS ¥ aHaJu3a CTaTUCTUYECKHUX JTAHHBIX
HCIIOJIB30BAJICS TPOTPAMMHBIA MPOIYKT
SPSS-craructuka. bonsmuii uaTEpEC
JUISL UCCIIEIOBAHUS MPEACTABISIET MO-
nenb ¢ GUKCUPOBaHHBIMHU 3 ekTamu,
MOCKOJIBKY TPUMEHsIETCS K 00BEKTaM Te-
HEpaJbHOI COBOKYIHOCTH (pETHOHaM)
1 OOBSICHSIET 3aBUCHUMYIO MIEPEMEHHYIO
(K) renepanbHOi cpennei, nuppepen-
LHUPOBaHHBIMU 3P (eKTaMH BO3IEHCTBUS
WHIUBUIYaJbHBIX ()aKTOPOB U KOMOMHA-
TOPHBIMH 3G PEeKTaMU IPU UX B3aUMOJCH-
ctBud. [loBTOpHBIE N3MEHEHN ST BOSHUKAIOT
Y pa3HbIX PErHOHOB 32 Pa3HbIC MEPHOIBI
BpeMeHU. PuKcupoBaHHBIE 3PPEKTHI MO~
SBJISIFOTCSI, KOT/1a HE3aBUCHUMBIE TIEPEMEH-
HbIE, YPOBHH KOTOPBIX HaJEKHO ONpeae-
JICHBI, MOTYT OBITh BOCIIPOU3BEAEHBI IIPH
peanu3anuu MOBTOPEHUM.

Monens ¢ GUKCUPOBaHHBIMU II€pe-
MEHHBIMH OIIUCHIBAET OLCHKU WHIUBHU-
IyalbHBIX 3((PEKTOB, KOTOPHIMH BBICTY-
MarT KO3PPUIIUEHTH PH NIEPEMEHHBIX,
a HeHaOmomaeMasi GUKCHPOBAHHAS BEIH-
4yrHa QUKCUpYyeTCs OTIeNbHO. ba3oBas Mo-
JIeNb, onpeaensomas 3pGexTol:

K, =const+o,+B K +B,K +BK, +
TBK, T @), ey M

rae K, — 3aBucuMast lepeMenHas, o, B/. —
3 dexT (PuKCHPOBaHHBIN UK CITy4Yaii-
HBII) Ha I-ypOBHSX BO3JCHCTBHS (HaKTO-
POB, (aB)ij —3ddekT oT UX B3aUMOICHCTBUS,
€, — OCTAaTK{ B HOPMAJILHO PACIIPC/ICIICH-
HOW MOJIeNH.

4. Pe3ynbTaTbl UICCNEeA0BaHUA

4.1. Komnonenmul u npuHyunsl

npeonpuUHUMAmMenbCKoll

IKocucmemul 8 yughpoesoil cpede

Ha ocHOBe paccMOTpeHUS peruoHab-
HBIX 3KOCUCTEM KaK KOHTJIOMEpaTa CUCTe-
MOOOPa3yIOIIHUX 3JIEMEHTOB U PEJISAIIUOH-
HBIX MEXaHH3MOB, Ha PUC. | BBIIEICHBI
0a30BbIe KOMIIOHEHTHI MTPEITPUHAMATEIb-
CKOM IKOCHUCTEMBI B YCIIOBHUSAX ITU(POBOI
CpeIbl.

Hudposas cpena npeanpuHAMATEINb-
CKOW DKOCHCTEMBI MPEACTABISAET COOO0M
KOMIIJIEKC ()aKTOPOB BHEITHETO OKPYIKe-
HHSl Y9aCTHUKOB 3KOCHCTEMBI, KOTOPHIE
B3aUMOJICHCTBYIOT B YCIIOBHSIX TPUMEHE-
HUAS TUGPOBBIX TEXHOJIOTUHN JJIs co3/a-
HHS DKOHOMUYEeCKUX 2((HEKTOB B PETHOHE.

[udposas cpena hopMHUPYETCsS 3a CUET
CETEeH, CUCTEM TEIICKOMMYHHUKAITHH, TI]-
POBBIX TIATGOPM COBMECTHOTO MOTpE-
OneHus1, IIEHTPOB 00pabOTKN NaHHBIX,
00JIaYHBIX TEXHOJIOTUN. YUUTHIBas BIUS-
Hue UGPOBU3AIUH, JTUACPOM PErHOHAIb-
HOM NpeAnpUHUMATENILCKON 3KOCUCTEMBI
BEICTYIAIOT MU(poBas miaTrdopMa Uin
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Hng

MHOHHO-peCypCHasi KOMIIOHEHTa

it

TTocTaBmuK MU(POBEIX TEXHOTOTHI
(MKT-cextop), nudpoBbIe IaThopMbl

01

Hay4no-o6pasoBaTenbHast
KOMIOHEHTA

By3k1, HayuHO-
HCCIIEI0BATEIBCKHE
OpraHH3aIuH

dunaHcoBast AkTOp - AKTOp

KOMIOHEHTAa il //' 4

]f}o;[;l(emoe. AkTop ‘

GaHKOBCKOE N

(uHanHCHpOBaHIE, . ﬂl;l,;l,ep m HWndpacTpykTypHas
HHBECTHIIHH B l ? E KOMIOHEHTa

Pa3BUTHE NIPEATIPUHNI-

MareiIbCTBa U

06

PenssmuonHasi KOMIOHEHTa

1 pOREIE IPOSKTE!

04

ERP-cucTeMbl, HHTEpHET LT
pa3MeIeHns 3aKa30B,
HHTEPHET-NPOAXH U T.IL.

<---->» OTHOIIeHHS KOHKYPECHIINUHN

Tl)?lHCHOpTHO-.‘IOFHCTH‘IéCKIIe
KOMIIIEKCEI, TEXHOIIapKH,

03

xBarTOpHyMEI, UTII,

e

aKceneparopsl, busHec-
HHKY0aTOpHI U T.IL.

I/IHCTIITyllHOHaJIbHaH KOMIIOHEHTa
PernonansHas monmutuka Pa3sBUTHA
IIPEAIIPUHUMATEIBCTBA, JIBIOTEI 110 HajloraM U T.II.

——> OTHOIIEHHS B3aHMHOTO COTpYAHHUYECTBA

Puc. 1. Mogenb pervoHanbHOM NpeanpruHUMaTeIbCKOM 3KOCUCTEMDI B LLMGPOBOM cpeae
Figure 1. Model of a regional entrepreneurial ecosystem in the digital environment

KOMIIaHUH-Ta3e]IH, KOTOpbIe HapaIlluBaloT
TEMIIBI POCTa 3 CYET IIHPOKOT0 MpHMEHE-
HUS [U(PPOBBIX PEIICHUI B TPOU3BOACTBE.
[pennpusitus MKT-cexTopa obnanarot pe-
cypcamu s GopMHUpPOBaHUS H(PPOBO-
ro MOTEHI[Maa, HAKOIICHUS W TIepeaadu
3HAHWI ¥ TEXHOJIOTHH B TOCYJApPCTBEHHYIO
Y IPOMBIIIJICHHY IO C(epHl.
Hudposuzarus TpanchopMupyer B3a-
MMOOTHOIIICHUS MKy YIaCTHUKAMU KO-
CHUCTEMBI U YCKOPSET MPOIECChl 0OMeHa
MaTepHalbHBIMU, TEXHOJIOT HUECKIUMH, HH-
(hOpMaIMOHHBIMH, TPYIOBBEIMH PECYpCaMu
1 ux pacnupenenenus. MHbpacTpykTypHas
KOMTIOHEHTA HalpaBlieHa Ha (DOpMUpOBaHHE
MApTHEPCKUX OTHOIIECHUH MEXIY aKTopa-
MU dKocrcTeMBI. [IporpamMme! akcenepannu
MpU3BaHBI 00ECIIEUNTh pa3BUTHE WHHOBA-
WY ¥ TIOWCK UCTOYHUKOB (DMHAHCHPOBa-
HUS, O0BEIHHUTD Pa3pabOTINKOB CKBO3-
HBIX TEXHOJIOTUH U NpeNpUHUMATENCH.
Poxs HAy9HO-00pa30BaTENBHON KOM-
TOHEHTBI CBOAUTCA K IIPUTOKY HOBBIX 3HA-
HUM, uccnenopareneit. O0pa3oBaTeIbHBIC
YUPCKACHUA ABJIAIOTCA KaTaJln3aTopaMu
HaKOTIJIEHH S YeJIOBEYECKOTO KallHuTaa,

Ppa3BUTHUS HUPPOBBIX HABBIKOB JIS LIWPOKO-
T'0 UCTIOJIb30BAHHSI IU(POBBIX TEXHOJIOTUH.

KnroueBble MpUHOUIIBI COBPEMEH-
HOU MpeNNPUHUMATEIHCKON IKOCHCTEMBI
B YCIIOBHSX HU(PPOBOH Cpeabl CBOASTCS
K CIIEAYIOLIEMY:

1) MaciTabHOCTH M ONIEPATUBHOCTH —
POCT 4MciIa y4acTHUKOB, CKOPOCTH 0OMe-
Ha nH(OpMaLMel MEeXAY YUYaCTHUKaMU,

2) oOpaTHOi#i cBsi31 U HHHOPMATHBHO-
CTH — IOCTYITHOCTb IIPOTHO3HOM aHATUTH-
KH, CTPYKTYypPHUPOBaHHOW MH(DOpMAaIuH,
00paboTaHHON C MMOMOMIIBI0 ITH(PPOBBIX
TEXHOJIOTHH;

3) rubkocTu M OajlaHCa UHTEPECOB
Y4acTHHUKOB — OU(POBBIE TpaHChHOpMa-
LMK 00€CIIeUYnBaOT yYaCTHUKOB BO3MOJXK-
HOCTBHI0 MHOT'OBapHaHTHOTO BbIOOpa pe-
LIEHUH 10 IOBOJY HOBBIX PHIHKOB COBITa,
HUCTOYHHUKOB (PMHAHCUPOBAHMS U T.IL.;

4) nmuddepeHTAINN — YBEITHICHUS
BO3MOKHOCTEH U CIOCOOOB COTIIacOBaHUs
WHTEPECOB YUYACTHUKOB DKOCHUCTEMBI, Ha-
JUYHE BO3MOXKHOCTH CTaTh YYaCTHUKAMHU
HECKOJBKMX 3KOCUCTEM MPH Pa3IuYHbIX
HaNpPaBJICHHSIX JCSATEIBHOCTH;
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5) mapTHepCcTBa HAa B3aMMOBBITOAHOM
OCHOBE — BBICTpanBaHKE OTHOIICHUH H T10-
HCK CIIOCOOOB COTPYIHHUYECTBA HA OCHOBE
1 (poBbIX MIaTHOPM, COLUATBHBIX CETeH,
MHTEPAaKTUBHOI'O B3aUMOJIEHCTBHUS B PEXKU-
M€ peasibHOI'0 BPEMEHH;

6) yCTOWYHUBOCTU K U3MEHEHUSIM

B OKpY’KaloIIeH cpene —

CITOCOOHOCTH 3KO-

CUCTEMBI B IICJIOM a1IalITUPOBATHCA K HOBO-
BBCACHHUAM 0e3 ACTrpaJaliuv KOMIIOHCHTOB

U IOTEPHU CBSI3EH.

Tabnuua 3. OnucaTenbHble CTATUCTUKKN OIS KNACTEPOB PErMOHOB C YPOBHEM
06pa3oBaHus NpeAnpMHUMATENbCKUX 3KOCUCTEM
Table 3. Descriptive statistics for clusters of regions with the level of formation
of entrepreneurial ecosystems

Knacrep 1 (Hanu4ue NpU3HAKOB KOH-

Knacrep 2 (cnabas xoH-

Kiactep 3 (BbIcOKast

Ilokxa3zarenb KOHIICHTpAaIus 5KO-
LEHTPALUH SKOCHCTEM) LICHTPALHsI 9KOCHCTEM) crcTeM)

Pernonsl, |Benroponckas 06:., bpstHckast Kanmsixus, r. CaHKT-
BKJIIOYEH- | 001., Bnagumupckas CwMoreHckas 00d1., [eTepOypr,
HBIC B KJIa- |00J1., BopoHexkckas 001., JIumenkas o011., MockoBckas 0011.,
crep WBanoBckas 0611., Kamyxckas WHrymerus, r. MockBa

0011., Koctpomckast 0011., YeueHckast

OpioBckas 00, Psa3anckas o6, | PecmyOmnuka, OMckast

TamboBckas 001, TBepckas 00i., |06, Kypckas 00:1.,

Tynbckast 001, SpocnaBckas Bypsitus, Ansires,

00u., Kapenus, Apxanrensckas | Kpeim, KaGapauno-

00:1., Bonorosckast o0i1., Bankapckas pecrr.,

Kanununrpanckas o0, Ananus, TromeHckas

Jlenunrpajckas o0 u Ip. 001 U 1Ip.
Konnye- 61 23 3
CTBO peru-
OHOB

Cpennee 3Ha4YeHUe MoKa3aresen

K, 1 1 8
K, 15 2 138
K, 30 2 373
K, 321 0 2836
K, 1,5 1,2 1,9
K, 0,89 0,96 0,2
K, 62,78 68 14,6
K, 0,53 0,67 0,12
K, 20,8 2,7 278
K, 0,4 0,2 1,44
K, 1,42 0,2 0
K 1,58 0,6 2,6

¥
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4.2. Knacmepusayua pecuonos

Jns oneHkHu BIUAHUS (aKTOpPOB
nu(poBOi cpenbl Ha IpeNTPUHUMATENb-
CKHE 3KOCHUCTEMBI OIIPEesICHbl PErHOHBI,
B KOTOPBIX UMEIOTCS NPU3HAKU HaJH-
YHs 3KOCHCTEM U Pa3BUTHS UX KOMIIO-
HeHTOB. KiacTepHbI aHAJIU3 MO3BOIUII
00BEUHUTHh PETHOHBI B TPH KJlacTepa
(Tabm. 3).

K nepBomy u TpeTbeMy KiacTepy
OTHECEHBI PErHOHBI, B KOTOPBIX UMEIOT-
Csl IPEAIIPUHUMATENIBCKIE SKOCUCTEMBI,
a KO BTOPOMY — MEHE€E Pa3BUTHIE PETHOHBI
C HEYETKHUM TPOSIBIICHUEM TTPH3HAKOB 00~
eIMHEHUS TIPEIIPUHAMATENLCTBA B CETH
Y MapTHEPCKHE OTHOIIeHUs. [[s TpeThe-
TO KJIacTepa XapaKTepHO HATHYHE OOJIBIIO-
ro yucia OpIcTpopacTyux GupM, HO HU3-
Kasi CKOpOCTbh cOo3aHus OuzHeca. B mepsbrii
KJIACTEP BKJIFOUEHBI PETHOHBI, B KOTOPBIX
CO3JIaHbI KJacTephl, CETH, U OTMEYaeTCs
MPONYKTUBHOCTH 3KOCHUCTEM, CBA3aHHAS
C POCTOM CaMHUX KOMIIAHWH M yBelIuYe-
HUEM WX KOJINYECTBA, YTO COOTBETCTBYET
9KOCHCTEMHOMY MOAX0AY. B cBs3u ¢ aTM
JUTS TIOCTIeAyomero (pakTOPHOTO aHaJIN3a
B KayecTBe 00BbEKTa UCCIIEA0BaHUS BBIOpa-
HBI PETHOHBI TIEPBOTO KJlacTepa.

4.3. Mooenu enuanusa gpakmopos
yugpposuzayuu na noxazamenu
pecuonos

Ha ocHoBe aHanm3a mMoCTpPOEHBI MO-
JIeNId, TTO3BOJISIONINE OLICHUTh BIUSHUE
¢dakTopoB MUGPOBU3AIMH Ha MTOKa3aTe-
JI1 PETHOHOB, B KOTOPBIX UMEIOTCS IIPH-
3HAKW HAJIMYUS MPEANPUHIMATETbCKUX
9KOCHCTEM.

Mooenv 1 u 2 ONIUCHIBACT BIAUSHUC
upoBeIX 3 (PEeKTOB HA TIOKA3ATETH ITPH-
OBLTBHOCTH PETHOHAIBHOTO MPEAPUHI-
MarenbcTBa. B ckoOKax mMonenu ykasa-
HBI CTATUCTUKHU 3HAYMMOCTH KaXXJ[OTO
(dhakTopa, BKIIOYCHHOTO B MHOT'O(aKTOP-
HYIO MOJIEJIb.

Moodenv I omuchsIBaeT BIHUSHHUE
Ha YHUCJI0 MPUOBLUILHBIX OpraHu3anui
B pErvoHe:

K,=6,86+6,45D, —1,010nline retail —

t= (0,03) (0,0 (0,05)
— 60,43ICT production +
(0,0)
+0,05e — commerce,  +
(0,02)
+ 3,52Budget, orm +0,3Project,, . .
©) (0,07)
+0,00087¢ — commerce, +2,83Quant +
(0,0) (0,04)

+2,12Accel + 0,47Start + 0,0lZActpo ,
(0,003) (0,0) (0,008)
0,00044ct .~ —0,26R._ —

point part inver ICT
(0,013) 0,0)
—0,05IT — project + 0,00011Grant_Fond

(0,012) (0,0

IIpuMeHeHNE CKBO3HBIX TEXHOJIOTUU
MO3BOJISIET IPEANPUSATUIM 3KOHOMHUTH
Ha 3aTpaTax U TeHepupoBaTh CHHEpreTHye-
cKHe d(PEKTH OT COTPYAHUYUESCTBA Ha BCEX
CTaausX MIPOU3BOACTBEHHO-COBITOBOM 11e-
nouku. Poct mpuObIIsHOCTH 00ecTieunBa-
eTCs 3a CUeT HAJTU4Hs OBICTPOPACTYIINX
xomnanuii KT, koTopsle sBIsAIOTCS TO-
CTaBIIMKaMH U(PPOBBIX HHHOBALIMH IS
peruoHaIbHBIX KOMITAHHUH.

Taksxe Ha MPUOBLTEHOCTH KOMIAHHH
pervoHa oka3bIBaeT KyMyJIATHBHOE MOJIO-
JKUTEIBHOE BIMSHUE POCT HHTEPHET-TOP-
TOBJIM HA MECTHBIX U 3apyOEKHBIX PHIHKAX,
OrokeTHOEe (PMHAHCHPOBAHME U TPAHTO-
Bas nopaepxka U T-mpoekTos, yBeanyeHue
YHClla BHEAPEHHBIX MPOEKTOB B 00JaCTH
CKBO3HBIX TeXHOJIOTUH. B ycnoBusax und-
POBOH Cpeabl HHTEPHET-TOPIOBIIS YBEIUYH-
BaeT peHTal0eNbHOCTh npofak. Komnanun
HapaluBaT NPUOBLIb 33 CUET y4acTHUs
B IIPOrpaMMax akceJepaliy, TOUeK KUIe-
HUS, pa3paboTKH CTapTaIIOB.

MexaHu3MBbl akcenepanuu OnsHeca
1 BHEZApEHUsI IM(POBBIX PEIICHUH CO3AI0T
TIOJIOKUTEIBHBIN (D (DEKT U CITIOCOOCTBYIOT
CETEBOMY COTPYIHHUYECTBY. Meporpusarus,
MIPOBOMMBIE B TOYKAX POCTA U IIPOTpaM-
MBI aKCeJIepalnyl HaIPaBJICHBl Ha MOUCK
MapTHEPOB M COBMECTHOE PEIIEHUE MPO-
O1em OusHeca.
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B kauecTBe caepxuBaromux GaxkTopoB
ClIeAyeT OTMETUTD HEI(P(PEKTUBHOCTH PO-
CTa J0JIM PO3HUYHBIX HHTEPHET-NPOJAX,
PEUTHHT By30B 110 00pa30BaTeNIbHOMY I10-
TEHLHATy B TEXHOJIOTUYECKOIl cdepe, dnc-
na IT-npoekToB B peruoxe. Ilpu pocte no-
nu cextopa UKT B pernone ymeHpIaeTcs
NPUOBIIIBHOCTH MPEAIPUHUMATENBCTBA,
YTO TOBOPHUT O OOIBIION MPOU3BOAUTEIb-
HOCTH MPEANPUSITUN NPOMBILIICHHOCTH
u chepsl ycayr. MHBeCTUIIMOHHBIE TPO-
exTsl B IT-chepe HaxomsaTcs Ha cTagum
MPOEKTHUPOBAHUS U WHBECTUPOBAHUS,
a TMO3BOJIAT HapamuBaTh NPUOBIIb IS
KOMIIAaHUH TOJIHKO Ha CTaJWHM MacIITa-
OMpOBaHUS B JUIMTEIBHOW MEPCIEKTH-
Be. Mozienp 2 sSBNseTCs ajJbTepHATHBHON
M0 OTHOIICHUIO K MoJieNn 1 U oTinyaeT-
Csl BKITIOUeHHEM (haKTOPOB, OKa3bIBAIOIIUX
OnaronpusiTHOe BO3ZCHCTBHE, a KOJTUYE-
CTBEHHAas OIIEHKA BO3JEUCTBUS CAEPKHU-
BaloMIMX (PaKTOPOB CKOHIECHTPUPOBAHA
B KOHCTaHTe.

Mooenw 2 onuceIBaeT BIUsIHAE (PAKTO-
poB H(POBOH Cpeabl HAa YUCIO MTPUOBLITE-
HBIX OpraHu3alii B PETHOHE:

K,=-6,5+8,62D,  +0,000007¢ —
t=1(0,001) (0,0
— commerce,  +2,91Budget, form
(0,0) (0,0
+0,001e + commerce,  +1,9A4ccel +
(0,0) (0,05)
+ 0,41Start + 0,0001Grant Fond —
0,0) (0,0
- 1,1Accelpla s 20,36Invest ICT proizv
(0,04) (0,001)

B oTiuuune oT nepBoi MOJIENIU BBICO-
KO€ MOJIOKUTEIBbHOE 3HAYEHHUE Ha IMPH-
OBITFHOCTH OKA3bIBAET POCT WHBECTHUITUI
B cektop KT B pacueTe Ha 00BeM ITpon3-
BOJICTBA ATOTO CeKTOopa. I (HEeKTUBHOCTH
paboTHI 3KOCUCTEMBI CITOCOOCTBYIOT MH-
(hopMaITMOHHO-PECYPCHBIE KOMIIOHCHTHI,
T.€. JOCTYITHOCTH JJIsi OM3HECa pernoHa
TEXHOJIOTUH U pEelICHU, udpoBu3arius pe-
JIATUOHHBIX KOMIIOHCHTOB, YTO ITO3BOJISCT

C TIOMOIIBIO HHTEPHET-TIJIONIA0K Hapally-
BaTh 00BEMBI pean3aluy.

Mooens 3 onuckiBaeT BIUsSHHAE (ak-
TOPOB U(POBOI Cpe/Ibl HAa YUCIIO 3aperu-
CTPUPOBAHHBIX OpPraHU3allUii B PErHOHE
Ha JyIIy HAaCEeICHUS:

K, =-1,86+ O,6ZBudgetW.0rm
t=1(0,001) (0,004)
+0,018Project,, . . . —0,000003¢—
(0,0)
commerce, =+ 0,045T — project +
0,0 (0,002)
+0,05/nvest, ..+ 0,13R,, .. —
(0,001) 0,0
- 0,03VRP, +0,014Wideband .
(0,0) (0,0)
+0,33Ind,, . — 0,6SBudgetm ormex
0,0 (0,002)
—0,0000058 udge[mform nat project
(0,0)
+ 0,001 /nvestIT — project +
(0,033)
+ 1,11Growth_org ICT
(0,04)

t

Mooenv 4 onuceiBaeT BIUsIHUE (Bak-
TOPOB U(POBOI Cpenbl HA YHCIIO 3apeTH-
CTPUPOBAHHBIX OpraHU3alUi B PETHOHE
Ha yUIly HAaCEJIEHHUS:

K, =-0,6-0,04Budget, , —0,00000le—
t=1(0,01) (0,06)
—commerce, =+ 0,08/T - project +
(0,023) 0,0
+0,025Project ,,  uch sea
(0,0)
+0,012Wideband, , +0.24Ind, . —
(0,0) (0,0)
—0,00044ct,, +0,13Inf . —
0,0) (0,02
—0,001/RP, , —0,000002Budget, , ...,
(0,027) 0,0
0,00015R_Start
(0,029)

nt
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Beicokast KOHLEHTpauus IpeANpPHHH-
MaTeJIbCTBA B PErHOHE CBHACTEIBCTBYET
0 TIOJIOKUTENBHOM 3P PEKTe U BIUSIHUY CU-
CTEMO0OPa3YIOINX U HHCTUTYLIHOHATIBHBIX
(hakTOpPOB Pa3BUTHS SKOCHUCTEM.

CornacHo MoJenu 3 pocT KOHLEHTpa-
uuu 6u3Heca HaOdrOdaeTcs 3a cueT AO-
CTYHNHOCTH MH(OPMAIMOHHO-PECYPCHON
0a3bl (KOHIICHTPAITUS B PETHOHE JTUICPOB
B UKT-cexTope u TeMIIbl UX pOCTa, YUCIIO
IIPOEKTOB B 00JIaCTU CKBO3HBIX TEXHOJIO-
TUH, UCTIONIB30BaHNE KOMIIAHUSIMU LIUPO-
KornosiocHoro MHTepHeTa), a TakXKe pas-
BUTHS UHCTHUTYTOB ¥ WHBECTUI[MOHHON
nopepxxku U T-npoekTos.

BbicTpRIME TEMIIAME PACTET HE TOJb-
KO YHCJIO TPOU3BOAUTENEH IUPPOBHIX
TEXHOJIOTUH 3a CYET CO3JaHUS HOBBIX
MPEenNpUsITHS U pealnu3alu HHBECTHU-
[IMOHHBIX TPOEKTOB, HO M YBEIMYHBAETCS
KOJMYECTBO MPENNPUITUH UHBIX CEKTO-
poB. ICKyCCTBEHHBIN UHTEIIEKT, aHAINA3
OONBUINX NaHHBIX U IpyTrue HUPPOBHIE
TEXHOJIOTUH CIIOCOOCTBYIOT MOSIBIICHUIO
NpEeaNpUsITHHA ¢ BCTPOSHHBIMH B OH3-
HEC-MIPOLECChl HUPPOBBIMHU MPOAYKTAMH.
IIpu 3TOM B permoHax, rae OTCyTCTBYIOT
MPOEKTHI IO BHEJPEHUIO CKBO3HBIX TEX-
HOJIOTUH, HAOMIO#AETCs 3aTyXaHue mpel-
MPUATHH CO YCTapEBIINMU TEXHOJIOTUSIMHU
1 HEKOHKYPEHTOCIIOCOOHO! MPOIYKIIUEH.

Modenu 5 1 6 xapakTepu3yIOT BO3ICH-
CTBHUE U(PPOBU3ALNHU Ha CKOPOCTH CO3/a-
HUs OM3Heca B pernoHax. Mooens J:

K, =1,02+0,00000074ct,, +
t=1(0,0) (0,004)
+0,00033VRP, _+0,011D,, +0,016K11 +
(0,001) (0,035) (0,008)
+0,001Start + 0,0016Grandeg +
(0,004) (0,034)
+0,18nvest ., .., —0,013NTI, —
0,01 0,0
—0,0030rg _internet
(0,0)

t

Ha ckopocts co3ganmst 6m3Heca oka-
3BIBAIOT OJIArONPHUSITHOE BO3JCHCTBUE

(hakTOpHI, OTHOCHUMBIE K WH(POPMAIIHOH-
HO-PECYPCHOH COCTaBISAOMIEH, TU(POBU-
3anuu HHPPACTPYKTYPhI, HAYYHO-00pa-
30BaTeIbHON U (MHAHCOBOW KOMIIOHEHTE.
J1st TpOAYKTUBHOCTH PETHOHATBHOM KO-
CHUCTEMBI U pOBU3AIUS PENAMUOHHON
KOMIIOHEHTHI SIBIISIETCS MajO3HAYUMBIM
(hakTopoM.

Mopaenb 5 oka3bIBaeT, YTO MPOIIEC-
CBI CO3TaHUS MPEANPUITHNA CTUMYITUDPY-
FOTCS 32 CYET aKTUBHOCTH TOYEK KUITEHHU S,
OKYTIaeMOCTH 3aTpaT Ha MU(POBHU3ALIHIO
npeanpusituil cexropa KT, uto o3Hava-
€T X BBICOKYIO TPOU3BOIUTEIHHOCTD B pe-
THOHE, HAJINYNE KPYIMHBIX ITUPPOBBIX JIH-
JIEpOB B pernone. BaxkeH yenoBeueckuit
KaIuTal ¥ POCT YHCIa BBITYCKHUKOB B 00-
JacTu MeHemxMeHTa. OTMedaeTcs, 4To
B KJIaCT€pax CKOPOCTb CO3JaHUS HOBBIX
MpEaNpUsITHIl 3aMETHO BBIIIE, TIO CPaB-
HEHUIO C APYTUMHU QOpMaMH SKOCHCTEM
(TOPamu u 0O33). Kaapsr ni1s npennpu-
HUMATeIbCTBA U JIOCTYITHOCTb HH(pOpMa-
IIUOHHBIX PECYPCOB U YCIYT CO CTOPOHBI
MPOU3BOJUTENCH UPPOBBIX TEXHOJIOTUN
CO3/]aI0T MOJIOKUTENbHBIE CTUMYIIBI JJIS
pocra 6usneca. [Ipu sToM oTpuLaTenbHOE
BO3/IEMCTBHE OKA3bIBAET YBEIUUYEHHE J10-
JIM PETUOHABHBIX OpraHU3alui, UCTIOIb-
3yroux MHTEepHET 1 BeO-calThl. JJaHHBIN
(hakTOp OKazbIBaCT BIMSIHHIE HA pacIIUpe-
HUE U POCT CYNIECTBYIOIIETO OU3Heca, ca-
MO3aHSTOCTh HaCEIlEHUSI.

Mooens 6:

K, = 0,53 + 0,0039Wideband,

internet

t=(0,0) (0,0)

+ 0,0000004Actp0m, + 0,13Invest1CTpmizv +
(0,058) (0,023)
+0,004[nternet , —0,03ICT prodaction —

(0,014) (0,033)
- 0,0044Elect ,, —0,004Web_sait
(0,04) (0,01)

AHanu3upys Mozeib 6, MOXHO OTMe-
THTb, 9TO POCT JOJH HACEICHUS, AKTHBHO
nojb3ytomerocs: MHTepHEeTOM, criocoOeH
MPUBECTH K POCTY YUCIA PETHOHAIBHBIX
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npeanpusTuii. akTopoM pocTa SBIAET-
Csl IOCTYITHOCTB DJIGKTPOHHBIX TOCYyIap-
CTBEHHBIX YCIyT U MyOJIWYHOCTh B CETH
WHTepHEeT MydYInX MPakTHKHA OTKPBITHS
Ou3Heca, 9TO MPUBOAUT K aKTUBH3AINHU
paboTaroriero HaceneHUs 1 0e3paboTHBIX
TpakJIaH K OTKPBITHIO CBOETO OM3HEcA.

Mooenu 7 1 8§ oTpakaeT BIUSHIE hak-
TOpoB IH(PPOBOI cpenbl HA 0Opa3oBaHUE
B PETMOHE OpraHu3aIuii-ra3eseil ¢ BbICo-
KUMH MacmTabaMu M CKOPOCTHIO OM3HE-
ca. Mooenw 7

K, =-4,83 +0,000le — commerce
t=1(0,0) (0,0)
T 0’08RuniverICT + 1’41]nd]nsritute + 3’31R[iderICT +
(0,0) (0,0) (0,0)
+0,138tart + 0,5Invest, ., +
(0,0) (0,0)
+ 0,89IT — project + 3,48Rimegr robot
(0,0) (0,0)
+ 0,14Project cross_tech scal
0,0)

trans

Mooens 8:

K,=-827+2Ind,  +298Inf .+
t=(0,00 (0,0 (0,0)
+3,24R, . .-r T 0,000002¢ — commerce, , +
(0,0) (0,0)
+0,0003¢ — commerce, , +0,18Eng, , =+
(0,0) (0,014)
+ O,28Accelp,mf.+ 0,1Start +
(0,03) (0,0)
+ 0,92IT — project +
(0,0)
+0,0000038Grant_Fond
(0,0)

Hannuue xomnaHuii-razesneit B pe-
THOHE, KOTOpHhIe SABISAIOTCS 0a30¥ muis
(hopMHUPOBaHHS MPEATPHHUMATEIHCKIX
DKOCHUCTEM M UX CHCTEMOOOpa3yIomuM
DIIEMEHTOM, OTIPEACIACTCS HATMIHEM KOM-
nanui aunepoB UKT-cekTopa ¢ BBICOKUM
PEUTHHTOM, HHTETPATOPOB MIPOMBIIILICH-
HBIX pOOOTOB, MAaCIITAOMPYEMBIX ITPOEKTOB

B 00JIACTH CKBO3HBIX TEXHOJIOTHH, Pa3BH-
THEM MHCTUTYTOB HOAACPKKHU OM3HEca,
HaJIMYWEM PEUTHHTOBBIX BY30B B Hayd-
HO-TEXHOJIOTHYECKOH cepe U HHBECTH-
uuii B IT-mpoeKThI.

Bonpmas gacte GpICTpOpacTyImIux
(upM KOHLIEHTPUPYETCS B PETHOHAX, TAE
HAMEIOTCS TUIEPHI B chepe MUPpOBU3AITII
1 SKOHOMMKH 3HaHUH, a TAKXKE B YCIOBUAX
JOCTYIHOCTH AOPOTOCTOSLINX, HO IIPOU3-
BOJUTEJIBHBIX TEXHOJIOTUH [JIs MOBBIIIIE-
HUS 2QPEKTUBHOCTH ITPOMBIIIICHHOTO
cekTopa. PocT Takux xoMnaHuii HabIrO-
JaeTcs TaK)Ke 3a CUET MOCTPOEHUs udpo-
BBIX TUTATGOPM M BO3MOXKHOCTH peain3a-
[IUY IPOTYKIIUH Ha IKCTIOPT IMTOCPEACTBOM
WHTEPHET-TIPOJaXK.

B pernonanbsHOii cpenie crapTansl Bbl-
CTYHaIOT HCTOYHUKOM LU(POBBIX MHHO-
BaIlMi U CO3/AaI0T yCJIOBUS JJIS PacIlu-
PEHHS SKOCHCTEM U MaCIITa0MPOBAHUS
HNpPEANPUSATUNA. YCIEIIHbIE COTPYAHUKH
B IPEANPHITUIX, CTYJEHTHl PEHTHHTO-
BBIX BY30B CTPEMSTCS K pealiu3aiuu coo-
CTBEHHOT'0 OM3HECa M TEM CaMbIM CO3Jaf0T
cTapran-uaeu. bonbias yacTs cTapTanos
MOAJICPKUBACTCS U PeaIu3yeTcs B 00JacTH
IUQPPOBBIX TEXHOJIOTH.

Mooenu 9 u 10 onuCHIBaIOT MPUYUHBI
pocta crapTanoB. Modens 9:

Start = —10,17 + 03000016 - commerceloc +

t=(0,0) 0,0)
+ 1,87Accelpla o 0,04K4 +12,46K10 +
(0,013) 0,0) 0,0
+ 131 Tzechnopark —0,91Proj €CL s tech scal
(0,003) 0,0
+ 34,11[nvest1CTprm.zv— 0,014ct_point
0,0 0,0

Mooenw 10 onuceiBaeT BIUSHUE (aK-
TOpOB IU(POBOI CpeNbl HA YHCIIO CTapTa-
MIOB B PETHOHE:

Start =-36,29 - 5,74R,, ...+ 0,0001e —
t=(0,0) (0,0)
—commerce,  + 14,21K10 +
(0,0) (0,0)
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+ 44,76InveSZICTpml,zv —
(0,0)
= L7IK11 + LSIT, .+ 0,44Web  —
0,037)  (0,01) (0,011)
—4,2Accel +4,02Accel _sprint
0,0 0,0

CornacHo Mozenu 9, BIUsSHYE Ha yBe-
JINYEHUE CTAPTAIIOB OKAa3bIBAIOT IIPOCKTHI
B obnacTtu akcenepanun «Ilmardopma yHH-
BEPCUTETCKOI'0 TEXHOJOTMYECKOro Mpea-
NPUHAMATEIbCTBA», B paMKax KOTOPBIX
TIO/IJICP’KUBAIOTCS HOBBIE TEXHOIOTHUECKHE
pelIeHus sl OTKPBITHS OM3HEcCa MyTeM
BHEJPEHUS IU(PPOBBIX TEXHONOTHH. Takke
CTapTarbl CO3/1al0TCS B PETHOHAX C BHICO-
KOW J0oJieil KOMIIaHUHM MO0 YPOBHIO JI0XO-
JIOB U B JAeHCTByIOMuUX pexkumax TOCOP
u [T-TrexHomnapkax.

Jns crapranoB npedepeHuaIbHbe
PEKUMBI CTAHOBSITCS OJIATONPHUSATHBIMH
B CBSI3U C HAJMYHEM JIBIOTHBIX HAJIOTOBBIX

1 aMUHHUCTPATUBHBIX YCIOBHUH, ITPEO-
CTaBJICHHS JIOCTYMa K HHPPACTPYKTYpE,
YTO BaYKHO JIJIS1 OTKPBITHS HOBOTO OM3HECA.
Kaxk nokaspiBatot 00a ypaBHEHHSI peTpECCHH,
IT-TexHOMIAapKH CTAHOBATCS KaTaau3aTopa-
MU pocTa IUPPOBBIX IKOCHCTEM Ha OCHOBE
TOTOBOM HHPPACTPYKTYPHI 1 WHBECTHIIHA.

B monenu 10 Ha pa3BUTOCTH cTapTa-
OB HETaTHBHOE BIIMSHUE OKa3bIBaeT Ha-
JTUYWe TUIEPOB B PETHOHE, YTO TOBOPUT
0 CIEepP)KMBaHUU CTAPTAIOB ITPH BBICOKOMH
KOHIIEHTPAIUH PECYPCOB ¥ KBATNU(HUIIHPO-
BaHHBIX KaJPOB B BEICOKOPA3BUTHIX KOPIIO-
parusax. ITo 0OBICHSIETCS TEM, YTO Olace-
HHE BBICOKOW KOHKYPEHIIMH C BETYIITUMH
KOMITAaHUSIMU HE CO3/1aeT CTPEMJIICHHI MHO-
TUX COTPYIHUKOB K OTKPBITHIO COOCTBEH-
HOro OmM3Heca.

4.4. Ouyenka kauecmea mooeeii
B T1a61. 4 cBeneHbl mokas3areiu, Imo-
3BOJISIOIIHE OLIEHUTh Ka4eCTBO MOZEIIEH.

Tabnuua 4. OueHkKa Ka4yecTBa NPOCTPAHCTBEHHO-BPEMEHHbIX Moaenemn
Table 4. Evaluation of the quality of space-time models

IToBTOpHBIE MeTozbl OLIEHKU KauyeCcTBa MAaHEIbHBIX JAHHBIX
Mo- | usmepenus | Kpurepuit
menb | (mucmep- Bansga | UHbopmanmonueri kpu- | Kpurepuii ['yp- | baliecockuii kpute-
cus) tepuit Akanke (AIC) | puua — [las (AICC) | puii llIBapma (BIC)
1 176,63 11,18 2038,99 2041,95 2102,37
(15.8) ©)
2 202,36 11,27 2093,57 2094,87 2136,02
(17,96) 0)
3 0,20 11,18 342,032 344,37 398,38
(0,018) )
4 0,21 11,27 353,273 355,030 402,8
(0,019) 0)
5 0,015 11,3 -326,24 -324,95 -283,69
(0,0013) 0)
6 0,01 11,2 -308,62 -307,72 -273,17
(0,001) 0)
7 11,63 11,23 1357,497 1358,80 1399,85
(1,04) ©)
8 12,95 11,23 1386,59 1388,12 1432,47
(1,15) 0)
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OKoH4aHwe Tabn. 4

[ToBTOpHEBIE MeToab! OLIEHKH KaueCTBA MaHEIbHBIX JaHHBIX
Mo- | u3mepenus | Kpurepuit
menb | (mucmep- Bansna | UHdopmanmonuerii kpu- | Kpurepwii ['yp- | baliecoBckuii kpute-
cus) tepuii Akanke (AIC) | Buua — Llas (AICC) | puii llIBapua (BIC)
9 200,63 9,59 1519,64 1521,18 1555,01
(20,92) )
10 210,37 9,59 1530,36 1532,18 1568,94
(21,93) )
Tabnuvua S. 0606weHne pe3ynbTaToB MOAENMPOBAHUS
Table 5. Generalization of simulation results
Kom- Yucno 3ape- KonuuectBo o
Yucno npu- a
1o- ructpupoBaH- | CKOpPOCTH | B perHoOHE op- 5
OBLITBHBIX . Yucno crap- | ©
HCHTa Bans- HBIX OpraHu3a- CO3IaHHuA raHu3anuu-ra- T
OpraHu3a- . . TaloB B pe- S
ud- HUE N Ui B pernoHe | OM3Heca B pe- | 3elel MaJo- =
. IIUH B pe- THOHE e
POBOI Ha AyIly Hace- THOHE T'O U CPEIHEro °
THOHE 3
cpenbl JICHU S OusHeca 3
O
Mozens 1 2 3 4 5 6 7 8 9 10 | ©
IR «+» 2 1 4 3 2 1 3 2 - - 18
«“» 1 - 1 1 1 1 - - 1 | 7
Inf «t» 4 2 - 1 2 1 1 3 2 3 19
«“» 1 1 = 1 1 = = = 1 1 6
Rel «t» 2 2 — — — — 1 2 1 2 10
«“» 1 - 1 1 - 2 - - - — 5
Nobr «t» - - - - 1 1 1 - - - 3
«“» 1 - - — — - - — - — 1
Fin «t» 2 3 4 1 1 1 2 2 - - 16
«» 1 — 2 2 — - - — 1 — 6
Ins «t» - - 1 1 - - 1 1 - — 4
«“» - — — — — — — — — - 0
K11 «t» - - - - 1 — - - - — 1
«“» - - - - - - - - - 1 1
K4 «t» - - - - - - - — 1 - 1
K10 «t» - - — - - - — - 1 1 2
HUroro 15 9 13 11 9 7 9 10 8 9 100
Jomns pakTopoB, OKa3bIBAIONIUX BIUSHHE:
MOJIOKUTENBHOE [66,67|88,89| 69,23 | 54,55 | 77,78 | 57,14 | 100 100 |62,50|66,67| 74
orpunarensHoe |33,33|11,11| 30,77 | 45,45 |22,22|42,86| 0,00 | 0,00 |[37,50|33,33| 26

HpuMeanue: «+t» — OJIOKUTENBHOE, «—» OTPULIATEIIBHOE.
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Ha ocHOBe OLIeHKY JTyUYIIMMU TT0 Kave-
CTBY MOJICTISTMH SIBJISTFOTCSI MOJIEITH, OITUCHI-
BaloIIHe BIUSHIE ()aKTOPOB HA YHCIIO 3ape-
THECTPUPOBAHHBIX OPTraHU3AIUI U CKOPOCTh
co3manus OuszHeca B peruone. C Ooibimeit
MOTPEIITHOCTHIO B OIIEHKAaX MOXXHO TMPH-
HATb Moaenu 1 u 2.

B Tabn. 5 npencraBiieHo 00600IICHE
PE3YIBTaTOB MOJIETHPOBAHUS.

Kaxk noka3zan cBoiHbIN aHAJIN3, B Cpe-
HeM Ha 74 % umdpoBu3amus 0Ka3bIBaeT
OmaronpusTHOE BO3ZICHCTBHE HA PA3BUTHE
PEruOHAJIBHBIX 3KOCUCTEM, 4 HA HAJIUYHUC
komnaHui-razeneit — Ha 100 %. ®akTopsl
HEraTUBHO BJIHUAIOT Ha CKOPOCTh pocTa
1 KOHOCHTPALUIO MPECANTPUHUMATCIIBCTBA
B PETHOHE.

5. 06cyxpeHue peaynbraToB

IIpeanpuHUMaTENbCKHUE DKOCUCTE-
MBI KOHIICHTPUPYIOTCSI BOKPYT KOMIIAHUM
C YHUKAJIbHBIMH TE€XHOJIOTUAMU, KOTOPHIC
MPENOCTABISIOT OOJIBILIE PECYPCOB ISl 00-
Y4€HUA, pCTUOHAJIBHOI'O COTPYAHUYCCTBA
u opMupoBaHus cTapTanos. Pazsuras uH-
(dpacTpyKTypa 3KOCHCTEMBI 00ecIIeurBa-
€T MEXKOPTaHU3AIMOHHOE COTPYTHHYESCTBO
JUTsl 00bEAIMHEHHSI OM3HECA, PETHOHATBHBIX
BY30B U ITPaBUTEIBCTBEHHBIX CTPYKTYP.

BrisiBnieHO, 4TO MpeaIpUHUMATEIb-
CKHE DKOCHCTEMBI TATOTCIOT K pa3Melle-
HUIO B OJIATOMOYYHBIX PETHOHAX, C BBICO-
KUMU (PUHAHCOBBIMU MEPaMU TIOAIEPKKHU
MpeanpuHUMaTenbCcTBa. B cnabopasBu-
TBIX PETHOHAX KOHIICHTPAIHS TPEIIPUHU-
MAaTeNbCKUX SKOCHCTEM ITPOUCXOJIUT IPU
peanu3anuy HHBECTHIIHOHHBIX MPOEKTOB,
HaIpaBJICHHBIX Ha 0OecIieueHne KayecTBa
KU3HU HACEJICHUS.

Janrnbrit GakT HOATBEPIKIAET PE3YITh-
TaTHl, MOTy9YeHHBIC B padore Li et al. [44].
[onoxxuTenpHOE BIHUSTHIE POCTA IOXOTHO-
CTH ¥ IPHOBIIILHOCTH OM3HECA KOHKPETH3H-
PYIOT pe3yabTathl, moaydeHHbsie Choy [43].

[To cpaBHEHHIO C paHee MPOBEJICH-
HBIMU HcclieloBaHUAMU EpMakoBoit
u Kopabetinukosa [25], CosoquioBoi u ap.
[47], Leendertse et al. [19], Toh [38], B xoz1e
HACTOSIICH pabOTHI BBIJICTICHBI KIIIOUEBhIC

KOMTIOHEHTBI IU(PPOBOH CPEIIBI, C TIOMOIIBIO
aKTUBU3AIUH (PAaKTOPOB KOTOPOWH Tpe-
CTaBJISIETCA BO3MOXXHBIM YCUJIUTH Pa3BU-
THE NMpeAnpuHUMaTeNnbeTBa. K TakuM KoM-
MMOHEHTaM OTHOCHTCSI HHPPACTPYKTypa,
nH(OPMAITMOHHO-pECypCcHast U (PUHAHCO-
Basi KOMIIOHEHTA.

Hanuuue B peruose pa3BUTOro cekropa
HKT oTkpbIBaeT AOCTYI K YHUKAIBLHBIM pe-
cypcam. [{ist GuzHeca HOCTYHBI BUPTYaIb-
HbIE TEXHOJIOIMH NOAEP/KKHU YIPABICHUS
HOBBIMH HJIESIMH, TIOJTOTOBKHY OM3HEC-TIJIa-
HOB, HOBBIE OM3HEC-MOJICITH C CEPBUCHO-/I0-
MUHHpYomIen Jorukoi. Lndpossie TexHO-
JIOTHH TIO3BOJISTIOT YCKOPUTH TPaH3aKIIHH,
TE€M camMbIM oOecriednBas pOCT MPUOBLIN
YYaCTHHKOB 3KOCHCTEeMBI. CpefcTBa KOM-
MYHHKAIUH SBISIOTCS (QyHKIIMOHAIBHBIMHU
BO3MOKHOCTSIMU JIJIS1 BEICTparBaHUsI B3au-
MOOTHOIIEHUH MEXy Y4aCTHUKAMH 3KOCH-
CTeMBL. B cUIBbHBIX TIpeITpUHIMATEIBCKUX
9KOCHCTEMAaX JAOCTYMHOCTh (PMHAHCOBOTO,
BEHUYPHOTO KamuTasia i ObICTpopacTy-
mux [T-koMaHnuii NpUBOIUT K paciinpe-
HUIO TPaHUI] SKOCHUCTEM.

OrpaHuueHus pe3yabTaToB UCCIIEN0-
BaHMs CBSI3aHbI C HAJIMYUEM TOKa3aTeneit
32 OTHOCHTEIBHO HEOOIBbIIONH BPEMEHHOM
Jar, 4To 00BsCHSETCS MEPHOAOM BeJie-
HUA CTaTUCTUYECKOTO y4eTa Mo pe3ysbTra-
TaM BBINOJHEHN HALIMOHAJIBHOTO TPOEKTa
«udposas sxoHOMUKa». B nanpHelmem
JUHAMHUYECKOE Pa3BUTHE MPOIECCOB IH(D-
POBU3ALIMU U IPOSABICHUI 3KOCUCTEMHBIX
3¢ (heKTOB B paMKax pEerHoHa MOXET II0-
MOJTHUTH AMIIUPUUYECKYIO 0a3y MaHHBIX
OOHOBJICHHBIMH TIOKA3aTENSIMU U BBHICTY-
MTUT HampaBJIeHuEM Oy TyIIIX UCCIIEA0Ba-
HUU B JaHHOH 00IacTH.

[TocTaBieHHast runoTe3a UCCleqoBa-
HHUS IOATBEPANIACH YACTUYHO, MOCKONb-
KY BBISIBJICHO, YTO (PaKTOPHI ITUQPOBOIA Cpe-
JIbl OKa3bIBAIOT KAaK IOJIOKUTEIBHOE, TaK
U CIEPKUBAlOIEee BO3EHCTBHE.

6. 3aknioueHue

OKOCHUCTEMHBIN TTOX0, AKTUBHO pea-
JIM3YEMBIA COBPEMEHHON HAYKOH, TPENIIo-
JIaraeT MoJly4eHHe CyIECTBEHHO 3HAUMMBIX
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PE3yIBTATOB MPH UCTIONB30BaHUH €T0 JJISI
UCCIIeIOBaHUH B 00JIACTH PErHMOHAJIBHON
9KOHOMHMKH. Pa3Butue nudposusaunu Bol-
3bIBaeT KapJUHaJIbHbIC U3MEHEHHUS B IIPO-
Heccax, MPOUCXOSIINX B PETHOHATBHBIX
HKOCHUCTEMAX, YTO aKTyaJM3UpyeT He0O-
XOAUMOCTh KOPPEKTUPOBKH CTPATETHi
nudpoBoi TpaHchHOpMaAIIUU PETHOHOB.
st co3manus peanu3annn KOMILUIEKCHO-
r'0 IOX0Ja K YIIPaBJICHUIO PErHOHAIBHOM
9KOHOMMKOH HEO0OXOJUMO OIPENCIIUTHCA
C IPUOPUTETAMH MOJNJACPKKU U BHEApE-
HUS TA(POBU3AITIH.

TeopeTuuecky 3HaUMMOCTh UMeE-
eT copMHUpOBaHHAS CTPYKTYPHO-KOMIIO-
HEHTHas MOJIeNTb PETHOHAIBHBIX MPE/ITPH-
HUMAaTEeIbCKHUX IKOCHUCTEM C BBIJIEIEHUEM
IIIECTH B3aMMOCBA3aHHBIX COCTABISIONINX,
MOKa3aTeTH Pa3BUTHS KOTOPBIX B YCIOBH-
X IU(GPOBOH cpelbl OBLITN MPEICTABICHEI
B KauecTBe (PaKTOPHBIX MIEPEMEHHBIX, 3aJ10-
JKeHHBIX B OCHOBY NPOCTPAaHCTBEHHO-BpE-
MEHHBIX MOJIeJIEN, HCCIENYIONUX BIUSIHNE
nU(ppPOBHU3AIMH HA PA3BUTHE TPEATIPUHU-
MaTeNbCTBA B pErHOHaX.

B xone npoBeneHHOro uccienoBa-
HUS BIUSHUS HA TOKa3aTeld Pa3BUTHS
NPEeIIPUHUMATENBCKUX SKOCUCTEM HaMHU
UCIOJIL30BAJINCh JaHHBIE, OTOOpaHHBIC
o 61 peruony Poccuiickoit denepanuu
(u3 paccMaTpuBaeMbIX 85 cyOBEKTOB)
C BBISIBJICHHBIMH IPU3HAKAMHU HATHMYHUS
U ONPENEICHHOTO YPOBHS Pa3BUTHUS JlaH-
HBIX cucteM, 3a 2018-2021 rr. Ilpu s3ToM

UCTIONH30BAJICS METOJI KJIaCTePHU3aIlnH, TIO-
3BOJIMBIINH paclpeaesiuTh BCE PETHOHBI
M0 TPEeM HMPUHIINITHATHHO OTIHYAIOIAM-
Csl TPYIINIaM ¥ BBIJIGTTUTH PETUOHBI o cop-
MHPOBaHHOW TPEIIPUHUMATENHCKOM KO-
cuctemoit. CorjacHo NMOCTaBJICHHON LIeNu
pa3padorans! 10 3KOHOMETPHUECKUX MO-
JleNiel, OMUCHIBAIONINAX MOJOXKHUTEIbHOE
1 CIIep)KMBaroIIee BO3/IeiicTBIE (haKTOPOB
undpoBoi cpeasl Ha pa3BUTHE MPEAIIPH-
HHUMAaTEIbCKUX IKOCHUCTEM.

B pesynerate MomennpoBaHus IOTyde-
HBI CTATUCTUYCCKH NJOCTOBEPHBIC TaHHBIC
0 pa3HOHAIPABJICHHOM BIUSHHUHN (PaKTO-
POB, IPEACTABIAIONX KAXKAYIO U3 IIpel-
JIOXKCHHBIX KOMITOHCHT, Ha KPUTCPUATIbHBIC
MOKA3aTeld, XapaKTePU3YIONINe Ka9eCTBO
PETHUOHAJIBHBIX MPECANPUHUMATCIIBCKUX
9KOCHUCTEM: POCT MPUOBLILHOCTHU MPE-
NPUSTUN, KOHLIEHTPAIUIO OU3Heca, CKO-
pPOCTB €ro CO3/IaHusl, YUCIEHHOCTh Opra-
HU3alUK-Ta3eleil ¥ poCcT CTapTaIloB.

[IpakTuyeckass 3HAYUMOCTh HUCCIIE-
JIOBaHUSI 3aKII0YAETCA B BO3MOXKXHOCTH
MPUMEHEHUSI TTOJTYYCHHBIX (JaKTOPOB ISt
yIpaBJICHUS U MPUHSATUS PEIICHUI opra-
HaMU BJIACTH IO peaju3aluyl MporpaMm
CTPATEruuecKoro pa3BUTHUS PETHOHOB B Ya-
CTU aKTUBU3ALUU HKOCUCTEM U MUHHUMHU-
3aIlUU BIUSHUS CIEPKUBAIOMNUX (PAKTO-
poB. IlonyuyeHHble MOIEIN TPUMEHUMBI
JUJ151 IPOTHO3UPOBAHUS B YCIOBUSX CTUMY-
TUpoBaHUS NU(POBHU3AINYU B OM3HEC-CEK-
TOpE YIKOHOMHKH.
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Abstract. The relevance of the study of entrepreneurial ecosystems in a digital envi-
ronment is caused by the presence within specific regions of network relationships be-
tween entrepreneurship, business support institutions, scientific and educational organi-
zations, and the state in the context of the transformation of information and technology
exchange processes. In the face of the challenges of the digital economy, there is a need
to determine the points of growth of regional ecosystems and identify the effects of the
impact of transformational factors on the relational components of the ecosystem, which
are formed by the new digital environment. The aim of the study is to model the effec-
tiveness of the impact of the digital environment on indicators characterizing the lev-
el of development of entrepreneurial ecosystems in the space-time continuum. The re-
search hypothesis is that the factors of the digital environment stimulate the formation
of entrepreneurial ecosystems in the region. Methods: we used techniques and meth-
ods of clustering, correlation and regression analysis, and space-time modeling. Results:
the authors substantiated the composition of the basic components of the model of the
regional entrepreneurial ecosystem, formulated the key principles of its functioning, and
determined the criteria for its condition. We have selected and structured indicators in-
dicating the impact of the digital environment on the effectiveness of the functioning of
entrepreneurial ecosystems. The article contains data on the identification of regions
with pronounced signs of the presence of entrepreneurial ecosystems. The authors
have established the features of their geographical location. We have compiled models
of the impact of digitalization on the criteria indicators of regional business ecosystems.
The study determined the positive impact on the profitability growth of the presence of
fast-growing companies in the region, the information and computer technology sector,
and the size of its state and investment support. The authors have identified a direct de-
pendence of business concentration on information resources, infrastructure, and finan-
cial components. We have established the degree of influence of acceleration and incuba-
tion platforms, scalable projects in the field of end-to-end technologies and investments
in IT projects on the number of fast-growing companies and startups. The results devel-
op the theoretical propositions of regional business ecosystems, criteria for their condi-
tion and functioning, and the influence of digitalization factors on their development. The
obtained results can be used for the formation and adjustment of programs for the im-
plementation of strategies in the field of digital transformation of the regional economy.

Key words: conceptual ecosystem model; regional economy; entrepreneurial ecosys-
tem; digital environment; space-time modeling.

JEL P25, R12

ISSN 2712-7435 Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 600-629 @


mailto:vilena_yakimova@mail.ru

. Vilena A. Yakimova, Svetlana V. Pankova

References

1. Stam, E., Spigel, B. (2016). Entrepreneurial ecosystems. Utrecht School of Economics
Discussion Paper Series No. 16-13. Utrecht School of Economics, 15 p. Available at: https://
dspace.library.uu.nl/bitstream/handle/1874/347982/16_13.pdf

2. Autio, E., Nambisan, S., Thomas, L.D., Wright, M. (2018). Digital affordances, spatial af-
fordances, and the genesis of entrepreneurial ecosystems. Strategic Entrepreneurship Journal,
Vol. 12, Issue 1, 72-95. https://doi.org/10.1002/sej.1266

3. Acs, Z.J., Autio, E., Szerb, L. (2014). National systems of entrepreneurship: Measurement
issues and policy implications. Research Policy, Vol. 43, Issue 3, 476—494. https:/doi.org/10.2139/
ssrn.2008160

4. Jacobides, M.G., Cennamo, C., Gawer, A. (2018). Towards a theory of ecosystems.
Strategic Management Journal, Vol. 39, Issue 8, 2255-2276. http:/dx.doi.org/10.1002/smj.2904

5. Kleiner, G.B. (2019). Ekonomika ekosistem: shag v budushchee (Ecosystem econo-
my: step into the future). Ekonomicheskoe vozrozhdenie Rossii (The Economic Revival of
Russia), No. 1 (59), 40—45. (In Russ.). Available at: https:/kleiner.ru/pubs/ekonomika-eko-
sistem-shag-v-budushhee/

6. Efimov, V.S,, Lapteva, A.V., Rumiantsev, M.V. (2019). Nauka i obrazovanie regiona v eko-
sistemnoi perspektive (na primere Krasnoiarskogo kraia) (Science and education of the region:
The ecosystem perspective (the case of the Krasnoyarsk Territory).). Universitetskoe upravie-
nie: praktika i analiz (University Management: Practice and Analysis), Vol. 23, No. 3, 40-55.
(In Russ.). https:/doi.org/10.15826/umpa.2019.03.018

7. Audretsch, D., Belitski, M. (2017). Entrepreneurial ecosystems in cities: establishing the
framework conditions. Journal of Technology Transfer, Vol. 42, Issue 5, 1030—1051. https:/doi.
0rg/10.1007/s10961-016-9473-8

8. Smitskikh, K.V. (2022). Teoreticheskie aspekty vzaimodeistviia aktorov predprinima-
tel’skoi ekosistemy (Theoretical aspects of the interactions between actors in the entrepreneurial
ecosystem). Kreativnaia ekonomika (Creative Economy), Vol. 16, No. 10, 3901-3912. (In Russ.).
http:/dx.doi.org/10.1016/j.respol.2021.104379

9. Kapturkiewicz, A. (2022). Varieties of Entrepreneurial Ecosystems: A comparative study
of Tokyo and Bangalore. Research Policy, Vol. 51, Issue 9, 104377. http:/dx.doi.org/10.1016/j.re-
spol.2021.104377

10. Xie, Z., Wang, X., Xie, L., Duan, K. (2021). Entrepreneurial ecosystem and the quali-
ty and quantity of regional entrepreneurship: A configurational approach. Journal of Business
Research, Vol. 128, 499-509. https://doi.org/10.1016/j.jbusres.2021.02.015

11. Chepurenko, A. (2019). Entrepreneurship Ecosystems in Post-Socialist Economies.
Foresight and STI Governance, Vol. 13. No. 4, 6-8. https:/doi.org/10.17323/2500-2597.2019.4.6.8

12. Trabskaja, J., Mets, T. (2019). Ecosystem as the Source of Entrepreneurial Opportunities.
Foresight and STI Governance, Vol. 13. No. 4, 10-22. https://doi.org/10.17323/2500-
2597.2019.4.10.22

13. Singh, S., Sinha, S., Das, V.M., Sharma, A. (2019). A framework for linking entrepre-
neurial ecosystem with institutional factors: A modified total interpretive structural modelling
approach. Journal for Global Business Advancement, Vol. 12, No. 3, 382—404. http:/dx.doi.
org/10.1504/JGBA.2019.10022953

14. Granstrand, O., Holgersson, M. (2020). Innovation ecosystems: A conceptual review
and a new definition. Technovation, Vol. 90-91, 102098. http:/dx.doi.org/10.1016/j.technova-
tion.2019.102098

15. Li-Ying, J., Sofka, W., Tuertscher, Ph. (2022). Managing innovation ecosystems around
Big Science Organizations. Technovation, Vol. 116, 102523. http:/dx.doi.org/10.1016/j.technova-
tion.2022.102523

16. Kohtaméki, M., Parida, V., Oghazi, P., Gebauer, H., Baines, T.S. (2019). Digital servi-
tization business models in ecosystems: A theory of the firm. Journal of Business Research,
Vol. 10410 380-392. http://dx.doi.org/10.1016/].jbusres.2019.06.027

@ Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 600-629 ISSN 2712-7435


https://dspace.library.uu.nl/bitstream/handle/1874/347982/16_13.pdf
https://dspace.library.uu.nl/bitstream/handle/1874/347982/16_13.pdf
https://doi.org/10.1002/sej.1266
https://doi.org/10.2139/ssrn.2008160
https://doi.org/10.2139/ssrn.2008160
http://dx.doi.org/10.1002/smj.2904
https://kleiner.ru/pubs/ekonomika-ekosistem-shag-v-budushhee/
https://kleiner.ru/pubs/ekonomika-ekosistem-shag-v-budushhee/
https://doi.org/10.15826/umpa.2019.03.018
https://doi.org/10.1007/s10961-016-9473-8
https://doi.org/10.1007/s10961-016-9473-8
http://dx.doi.org/10.1016/j.respol.2021.104379
http://dx.doi.org/10.1016/j.respol.2021.104377
http://dx.doi.org/10.1016/j.respol.2021.104377
https://doi.org/10.1016/j.jbusres.2021.02.015
https://doi.org/10.17323/2500-2597.2019.4.6.8
https://doi.org/10.17323/2500- 2597.2019.4.10.22
https://doi.org/10.17323/2500- 2597.2019.4.10.22
http://dx.doi.org/10.1504/JGBA.2019.10022953
http://dx.doi.org/10.1504/JGBA.2019.10022953
http://dx.doi.org/10.1016/j.technovation.2019.102098
http://dx.doi.org/10.1016/j.technovation.2019.102098
http://dx.doi.org/10.1016/j.technovation.2022.102523
http://dx.doi.org/10.1016/j.technovation.2022.102523
http://dx.doi.org/10.1016/j.jbusres.2019.06.027

The Influence of Digital Environment Factors on the Development of Entrepreneurial Ecosystems in Russian Regions .

17. Gianluca, E., Margherita, A., Passiante, G. (2020). Digital entrepreneurship ecosystem:
How digital technologies and collective intelligence are reshaping the entrepreneurial process.
Technological Forecasting and Social Change, Vol. 150, 119791. https:/doi.org/10.1016/j.tech-
fore.2019.119791

18. Rosado-Cubero, A., Hernandez, A., Freire-Rubio, T. (2023). Promotion of entrepreneur-
ship through business incubators: Regional analysis in Spain. Technological Forecasting and
Social Change, Vol. 190, 122419. https:/doi.org/10.1016/j.techfore.2023.122419

19. Leendertse, J., Schrijvers, M., Stam, E. (2022). Measure Twice, Cut Once: Entrepreneurial
Ecosystem Metrics. Research Policy, Vol. 51, Issue 9, 104336. https:/doi.org/10.1016/j.re-
spol.2021.104336

20. Sendra-Pons, P., Comeig, 1., Mas-Tur, A. (2022). Institutional factors affecting entre-
preneurship: A QCA analysis. European Research on Management and Business Economics,
Vol. 28, Issue 3, 100187. http:/dx.doi.org/10.1016/j.iedeen.2021.100187

21. Bruns, K., Bosma, N., Sanders, M., Schramm, M. (2017). Searching for the existence
of entrepreneurial ecosystems. Small Business Economics, Vol. 49, Issue 1, 31-54. https:/doi.
0rg/10.1007/s11187-017-9866-6

22. Kumar, G., Borbora, S. (2016). Facilitation of Entrepreneurship: The Role of Institutions
and the Institutional Environment. South Asian Journal of Management, Vol. 23, No. 3, 57-77.
Available at: https:/ssrn.com/abstract=3002268

23. Wei, Y. (2022). Reprint of: Regional governments and opportunity entrepreneurship in
underdeveloped institutional environments: An entrepreneurial ecosystem perspective. Research
Policy, Vol. 51, Issue 9, 104667. https:/doi.org/10.1016/j.respol.2022.104667

24. Lavrikova, Iu.G., Andreeva, E.L., Tarasov, A.G., Ratner, A.V. (2019). Vliianie global-
nykh ekonomicheskikh vyzovov na razvitie rynkov budushchego (Impact of Global Economic
Challenges on the Development of Future Markets). Ekonomika i upravienie (Economics and
Management), No. 9 (167), 34—42. (In Russ.). https:/doi.org/10.35854/1998-1627-2019-9-34-42

25. Ermakova, Zh.A., Korabeynikov, I.N. (2019). The formation of production relations in
the context of the digital economy establishment in the Russian Federation. Economy of Regions,
Vol. 15, No. 4, 1199—-1211. http:/dx.doi.org/10.17059/2019-4-18

26. Brown, R., Mason, C. (2017). Looking inside the spiky bits: A critical review and concep-
tualization. Small Business Economics, Vol. 49, 11-30. https://doi.org/10.1007/s11187-017-9865-7

27. Harima, J. (2020). Public Accelerators in Entrepreneurial Ecosystems: Resource
Orchestration in the Early Ecosystem Evolution. Berlin, Springer Gabler, 263 p. https:/doi.
0rg/10.1007/978-3-658-31655-6

28. Cozzolino, A., Corbo, L., Aversa, P. (2021). Digital platform-based ecosystems: The
evolution of collaboration and competition between incumbent producers and entrant platforms.
Journal of Business Research, Vol. 126, 385-400. https:/doi.org/10.1016/j.jbusres.2020.12.058

29. Karpinskaia, V.A., Rybachuk, M.A. (2021). Genezis ekosistemnoi formy organizatsii proiz-
vodstva v sovremennoi ekonomike: faktory i rezultaty (The genesis of the ecosystem form of pro-
duction organization in a modern economy: factors and results). Journal of Economic Regulation,
Vol. 12, No. 2, 85-99. (In Russ.). https:/doi.org/10.17835/2078-5429.2021.12.2.085-099

30. Dattée, B., Alexy, O., Autio, E. (2018). Maneuvering in poor visibility: how firms play
the ecosystem game when uncertainty is high. The Academy of Management Journal, Vol. 61,
No. 2, 466—498. https:/doi.org/10.5465/amj.2015.0869

31. Popov, EV,, Simonova, V.L., Chelak, I.P. (2020). Tipologiia modelei regionalnykh innovat-
sionnykh ekosistem (A typology of regional innovation ecosystem models). Regionalnaia ekono-
mika: teoriia i praktika (Regional Economics: Theory and Practice), Vol. 18, No. 7, 1336—-1356.
(In Russ.). https:/doi.org/10.24891/re.18.7.1336

32. Cobben, D., Ooms, W., Roijakkers, N., Radziwon, A. (2022). Ecosystem types: A sys-
tematic review on boundaries and goals. Journal of Business Research, Vol. 142, 138—164. http:/
dx.doi.org/10.1016/] jbusres.2021.12.046

ISSN 2712-7435 Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 600-629


https://doi.org/10.1016/j.techfore.2019.119791
https://doi.org/10.1016/j.techfore.2019.119791
https://doi.org/10.1016/j.techfore.2023.122419
https://doi.org/10.1016/j.respol.2021.104336
https://doi.org/10.1016/j.respol.2021.104336
http://dx.doi.org/10.1016/j.iedeen.2021.100187
https://doi.org/10.1007/s11187-017-9866-6
https://doi.org/10.1007/s11187-017-9866-6
https://ssrn.com/abstract=3002268
https://doi.org/10.1016/j.respol.2022.104667
https://doi.org/10.35854/1998-1627-2019-9-34-42
http://dx.doi.org/10.17059/2019-4-18
https://doi.org/10.1007/s11187-017-9865-7
https://doi.org/10.1007/978-3-658-31655-6
https://doi.org/10.1007/978-3-658-31655-6
https://doi.org/10.1016/j.jbusres.2020.12.058
https://doi.org/10.17835/2078-5429.2021.12.2.085-099
https://doi.org/10.5465/amj.2015.0869
https://doi.org/10.24891/re.18.7.1336
http://dx.doi.org/10.1016/j.jbusres.2021.12.046
http://dx.doi.org/10.1016/j.jbusres.2021.12.046

. Vilena A. Yakimova, Svetlana V. Pankova

33. Barykin, S.E., Kapustina, [.V., Kirillova, T.V.,, Yadykin, V., Konnikov, Y.A. (2020).
Economics of Digital Ecosystems. Journal of Open Innovation: Technology, Market, and
Complexity, Vol. 6, Issue 4, 124—-128. http:/dx.doi.org/10.3390/joitmc6040124

34. Parker, G., Alstyne, M.V, Jiang, X. (2017). Platform Ecosystems: How Developers Invert
the Firm. MIS Quarterly, Vol. 41, No. 1, 255-266. http:/dx.doi.org/10.2139/ssrn.2861574

35. Lafuente, E., Acs, Z.J., Szerb, L. (2021). A composite indicator analysis for optimizing
entrepreneurial ecosystems. Research Policy, Vol. 51, Issue 9, 104379. http:/dx.doi.org/10.1016/].
respol.2021.104379

36. Hein, A., Weking, J., Schreieck, M., Wiesche, M., Bohm, M., Krcmar, H. (2019). Value
Co-Creation Practices in Business-to-Business Platform Ecosystems. Electron Markets, Vol. 29,
Issue 3, 503-518. http:/dx.doi.org/10.1007/s12525-019-00337-y

37. Alikaeva, MV,, Aslanova, L.O., Shinakhov, A.A. (2020). Teorii sotsial’no-ekonomicheskikh
sistem: zakonomernosti i tendentsii razvitiia (Theories of socio-economic ecosystems: patterns and
development trends). Vestnik VGUIT (Proceedings of the Voronezh State University of Engineering
Technologies), Vol. 82, No. 3, 284-288. (In Russ.). https:/doi.org/10.20914/2310-1202-2020-3-284-288

38. Toh, M.H. (2021). Developing Digital Business Ecosystem in Singapore. Asia
Competitiveness Institute Research Paper Series. Research Paper No. 12-2021. Asia
Competitiveness Institute, Lee Kuan Yew School of Public Policy, 23 p. Available at: https://
lkyspp.nus.edu.sg/docs/default-source/aci/acirp202112. pdf

39. Rusliati, E., Mulyaningrum, M. (2019). Micro and Small Business Development by Using
Digital Economy. Proceedings of the Ist International Conference on Economics, Business,
Entrepreneurship, and Finance (ICEBEF 2018). Series: Advances in Economics, Business and
Management Research, Vol. 65. Atlantis Press, 352—355. https:/doi.org/10.2991/icebef-18.2019.79

40. Kraus, S., Durst, S., Pinto Ferreira, J.J., Veiga, P.M., Kailer, N., Weinmann, A. (2021).
Digital transformation in business and management research: An overview of the current status
quo. International Journal of Information Management, Vol. 63, 102466. https:/doi.org/10.1016/].

jinfomgt.2021.102466
41. Frank, A.G., Mendes, G.H.S., Ayala, N.F., Ghezzi, A. (2019). Servitization and Industry

4.0 convergence in the digital transformation of product firms: A business model innovation
perspective. Technological Forecasting and Social Change, Vol. 141, 341-351. https://doi.
org/10.1016/j.techfore.2019.01.014

42. Kolagar, M., Parida, V., Sjodin, D. (2022). Ecosystem transformation for digital servi-
tization: A systematic review, integrative framework, and future research agenda. Journal of
Business Research, Vol. 146, 176200 https://doi.org/10.1016/j.jbusres.2022.03.067

43. Choy, B.G. (2020). Random Interaction Effect of Digital Transformation on General Price
Level and Economic Growth. Foresight and STI Governance, Vol. 14, No. 1, 29—-47. https:/doi.
0rg/10.17323/2500-2597.2020.1.29.47

44. Li, Yu., Zhang, J., Lyu, Ya. (2023). Does telecommunications infrastructure promote
entrepreneurship in developing countries? Evidence from a quasi-natural experiment in China.
Structural Change and Economic Dynamics, Vol. 66, 196—119. https://doi.org/10.1016/]j.strue-
€0.2023.04.013

45. Karpova, O.M., Mayburov, [.A. (2019). Transformatsii naloga na dobavlennuiu stoi-
most’ v usloviiakh forsirovannoi tsifrovizatsii rossiiskoi ekonomiki (Prospects for the Value-
Added Tax Improvement in the Context of a Forced Digitalization of the Russian Economy).
Vestnik Tomskogo gosudarstvennogo universiteta. Ekonomika [Bulletin of Tomsk State University.
Economics], No. 46, 7-19. (In Russ.). http:/dx.doi.org/10.17223/19988648/46/1

46. Wang, L., Shao, J. (2023). Digital economy, entrepreneurship and energy efficiency.
Energy, Vol. 269, 126801. https:/doi.org/10.1016/j.energy.2023.126801

47. Solodilova, N., Malikov, R., Grishin, K. (2020). Iskusstvennye predprinimatelskie eko-
sistemy kak faktor rekonfiguratsii delovoi sredy regiona (Artificial entrepreneurial ecosystems
as a regional business environment reconfiguration factor). Obshchestvo i ekonomika (Society
and Economics), No. 4, 38-55. (In Russ.). https:/doi.org/10.31857/S020736760009170-6

@ Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 600-629 ISSN 2712-7435


http://dx.doi.org/10.3390/joitmc6040124
http://dx.doi.org/10.2139/ssrn.2861574
http://dx.doi.org/10.1016/j.respol.2021.104379
http://dx.doi.org/10.1016/j.respol.2021.104379
http://dx.doi.org/10.1007/s12525-019-00337-y
https://doi.org/10.20914/2310-1202-2020-3-284-288
https://lkyspp.nus.edu.sg/docs/default-source/aci/acirp202112.pdf
https://lkyspp.nus.edu.sg/docs/default-source/aci/acirp202112.pdf
https://doi.org/10.2991/icebef-18.2019.79
https://doi.org/10.1016/j.ijinfomgt.2021.102466
https://doi.org/10.1016/j.ijinfomgt.2021.102466
https://doi.org/10.1016/j.techfore.2019.01.014
https://doi.org/10.1016/j.techfore.2019.01.014
https://doi.org/10.1016/j.jbusres.2022.03.067
https://doi.org/10.17323/2500-2597.2020.1.29.47
https://doi.org/10.17323/2500-2597.2020.1.29.47
https://doi.org/10.1016/j.strueco.2023.04.013
https://doi.org/10.1016/j.strueco.2023.04.013
http://dx.doi.org/10.17223/19988648/46/1
https://doi.org/10.1016/j.energy.2023.126801
https://doi.org/10.31857/S020736760009170-6

The Influence of Digital Environment Factors on the Development of Entrepreneurial Ecosystems in Russian Regions .

INFORMATION ABOUT AUTHORS

Vilena Anatolyevna Yakimova

Candidate of Economic Sciences, Associate Professor, Department of Finance, Head of the
Laboratory for the Study of Regional Entrepreneurial Ecosystems in a Digital Environment,
Amur State University, Blagoveshchensk, Russia (675027, Blagoveshchensk, Ignatievskoye
Shosse, 21) ORCID https://orcid.org/0000-0001-5866-5652 e-mail: vilena_yakimova@mail.ru

Svetlana Valentinovna Pankova

Doctor of Economics, Professor of the Department of Accounting, Analysis and Audit, Orenburg
State University, Leading Researcher of the Laboratory for the Study of Regional Entrepreneurial
Ecosystems in a Digital Environment, Amur State University, Orenburg, Russia (460018,
Orenburg, Prospekt Pobedy, 13), ORCID https:/orcid.org/0000-0002-3632-6702 e-mail: panksv(a)

mail.ru

ACKNOWLEDGMENTS

This article was prepared by the research through the grant of the Russian Science Foundation
Ne 23-28-00044 on the topic «Conceptual model of a regional entrepreneurial ecosystem in
a digital environment», https:/rscf.ru/project/23-28-00044/

FOR CITATION

Yakimova, V.A., Pankova, S.V. (2023). The Influence of Digital Environment Factors on the
Development of Entreprencurial Ecosystems in Russian Regions. Journal of Applied Economic
Research, Vol. 22, No. 3, 600—629. https:/doi.org/10.15826/vestnik.2023.22.3.025

ARTICLE INFO
Received May 14, 2023; Revised July 6, 2023; Accepted August 3, 2023.

Ot

ISSN 2712-7435 Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 600-629 @


https://orcid.org/0000-0001-5866-5652
mailto:vilena_yakimova@mail.ru
https://orcid.org/0000-0002-3632-6702
mailto:panksv@mail.ru
mailto:panksv@mail.ru
https://rscf.ru/project/23-28-00044/
https://doi.org/10.15826/vestnik.2023.22.3.025

. Spatial Modelling of the Impact of R&D Potential on the Dynamics of Scientific and Technological Development of Russian Regions

DOI10.15826/vestnik.2023.22.3.026 Original Paper
YAK 33212

MpocTpaHCcTBEHHOE MOAENMPOBaHME BNUAHUSA
Hay4YHO-MCCNenoBaTeNbCKOro NOTEeHLMana Ha AMHaMUKY
Hay4YHO-TEXHONOrM4YEeCcKOoro pasB1Tus peruoHos Poccum

U. B. Haymos ® 04, C. C. Kpacuwix

Hucmumym skonomuru Ypanvckoeo omoenenus PAH,
2. Examepunbype, Poccus

X naumov.iv@uiec.ru

AHHOTauus. MiccnenoBaHne Hay4HO-TEXHOMOMMYECKOr0 Pa3BUTUA POCCUMCKMX Permo-
HOB MMEET BaXKHOE 3H34YEHME N0 HECKOMbKMM NpUYMHaM. Bo-nepBbix, CO34aHWE nepe-
[L0BbIX NPOM3BOACTBEHHbIX TEXHOMOMMA MMEET PELLBIOLLEE 3HAYEHWE A5 MOBbILLEHNS
KOHKYPEHTOCMOCOHBHOCTM POCCUMCKOM NMPOMbILLIIEHHOCTM M 0BecneYeHms TexXHOMNo-
FMYEeCKOro CYBepeHnTeTa CTPaHbl. Bo-BTOPbIX, aHANN3 BANSHUSA PACX0[0B Ha HaUKY,
YMCNEHHOCTU NCCNEA0BATENEN N KOIMHYECTBE OPraHN3aLmnii Ha Pa3BUTME NEPESOBbIX
TEXHOMOr MM MOMOXET BbISBUTb (aKTOpPbI, CNOCOBCTBYIOLLME MM MPENATCTBYOLLME Ha-
YYHO-TEXHNYECKOMY NPOrpeccy B PasnnyHbIX PErMOHaX. 3TO MOXET CTaTb OCHOBOM A1
paspaboTku NpefnoXKeHWn No aKTyanuaaumm CTpaTernm Hay4Ho-TEXHONOrMYECKO-
ro passutusa P®, a Takxke CTpaTeruin pa3suTma GepepanbHbiX OKPYroB 1 cybbexTos
P®. Llenbto nccnenoBaHns SBNSETCS OLEeHKa BAVSHUS AUHAMUKN HBYYHO-UCCNEe0Ba-
TENbCKOro NOTEHLMaNa PerMoHoB Ha AVHaMUKY pa3pabaTbiBaeMblX B HUX NEPefoBbIX
NMPOM3BOACTBEHHbIX TEXHOMOMMN C MOMOLLbI0 METOL0B NPOCTP3HCTBEHHOIO MOLENN-
poBaHus. bbina MoATBEP>KAEHa rMMNOTe3a 0 TOM, YTO B YCNOBUSAX BbICOKOM MPOCTPaH-
CTBEHHOW HEOAHOPOAHOCTN HBYYHO-TEXHOMOrMYECKOr0 PA3BUTUA MPU OLIEHKE BUSHKSA
pa3nuyHbIX PaKTOPOB HA AMHAMWKY pPa3pabaTbiBaeMblx NepPefoBblX MPOM3BOACTBEH-
HbIX TEXHOMOr M He[0NYCTUMO MOPMUPOBaHME 0BbIYHBIX PEFPECCUOHHbBIX MOAENENn,
He Y4MTbIB3IOLLMX MPOCTPaHCTBEHHbIE 3 dEKTbI, 8 Lilenecoobpa3Ho NOCTPOEHME Npo-
CTpaHcTBeHHbIX Mogener SAR, SEM, SAC, SDM v ap. HoBM3HOM METOAMYECKOrO NoA-
X038 ABMAETCHA UCNONIb30BaHWE METOAOB NPOCTPAHCTBEHHOIO MOAETMPOBaHWSA C Mpu-
MEHEHMEM HECKOJIbKMX MaTPUL, MPOCTPaHCTBEHHbIX BECOB. B X0ae nccnefoBaHus bbiio
NOATBEP>KAEHO, YTO Ha ANHAMUKY pa3pabaTbiBaeMblx MepefoBbIX MPOU3BOACTBEHHbIX
TEXHOIOM M MONOXKUTENbHOE BIMAHME OKa3bIB3KOT PACMONaratowmecs B COCeOHNX pe-
FMOHAX UHXEHEPHO-TEXHUYECKME Kaapbl, 33HUMAIOLLMECS HAYYHbIMW UCCNEeA0BaHUSA-
MU 1 pa3paboTKaMu, 8 TaK>Ke BblAensieMble Hay4YHbIM OPraHM3aLIMaM OKPYXKHOLLMX pe-
FMOHOB (DMHaAHCOBbIE pecypchbl H3 NpoBefeHne BYHOAMEHTaNbHbIX UCCNEA0BaHNUNA.
HeraTvBHOE BIVSHWE Ha AMHBMMKY pa3pabaTbiBaeMblx NepeaoBbIX TEXHOMOM MM, CO-
rnacHo modenu [1apburHa, 0Ka3bIBaKOT YMCIEHHOCTb (YHKLIMOHMPYIOLLMX B OKPYMaHOLLMX
PermoHax Hay4Ho-MCCneaoBaTeNbCKMX OPraHn3aLmi 1 0bbeM BblaensiemMoro huHaH-
CVPOBaHMS Ha NPUKIaOHbIE UCCNEL0BaHMA 1 Pa3paboTKM. TeopeTUYecKas 3Ha4YMMOCTb
MCCNEef0BaHMS 3a3KMOYaETCS B BbiBNEHUM (DaKTOPOB, BAMSAOLLMX H3 CO343HWNE OTeYe-
CTBEHHbIX NEPELOBbIX MPOM3BOACTBEHHbLIX TEXHOOMMIA. [PaKTUYECKas 3HaYMMOCTb 3a-
KM0YaeTCs B BOSMOXHOCTU MCMOMb30B3aHWUS A3HHbIX Pe3ynbTaToB A8 hopMUpoBa-
HWA CTPaTEerum CogencTBmA HaY4YHO-TEXHUYECKOMY Pa3BUTUIO PErMOHOB PoccuncKom
Mdepepaunm B COBPEMEHHbIX YCIOBUAX.

Kniouesbie cnosa: Hay4HO-TEXHONOMMYECKOE Pa3BUTUE; MPOCTPEHCTBEHHOE MOAENMPO-
BaHue; pervoHbl Poccum; Mogesib MpocTpaHCTBeHHOr o fara (SAR); Mogenb npocTpaH-
CTBEHHOW OWwwWBKM (SEM); MoLesib MpoCTPaHCTBEHHOT O f1ara v owwbKK (SAC); mpocTpaH-
cTBeHHas Momenb dapbuHa (SDM).

@ © llya V. Naumov, Sergey S. Krasnykh, 2023 ISSN 2712-7435


mailto:naumov.iv@uiec.ru

Spatial Modelling of the Impact of R&D Potential on the Dynamics of Scientific and Technological Development of Russian Regions .

1. Beepenue

IlepenoBbie TpOU3BOACTBEHHBIE TEX-
HOJIOTMU OTHOCSATCSI K TEXHOJIOTUYECKUM
WHHOBAIMSIM H HEOOXOAMMBI TIPEXK e BCe-
ro /It 00ecnedeHus JOATOCPOTHOTO MPO-
[BeTaHUs Oydymux nokojdeHni. Pa3purne
WHHOBAIIMOHHBIX TEXHOJOTUH CIOCOOCTBY-
€T H5KOHOMHYECKOMY POCTY, OTKPbIBasl HO-
BbIE PBIHKH U CITIOCOOCTBYS POCTY COBpe-
MEHHBIX BBICOKOTEXHOJIOTUYHBIX OTPACICH.

Kpowme toro, ocyuiecTBiieHHE Hay4-
HO-HCCJIE0BATEIbCKUX U ONBITHO-KOH-
CTPYKTOPCKHUX paboT, B TOM YHUCIE pa3-
paboTKa TEXHOJOTHH, CITOCOOCTBYET
MOBBIIIEHUIO () ()EKTUBHOCTH TPOU3BOJI-
ctBa [1]. UMeHHO MO3TOMY 00BEM paszpa-
0aTbIBaeMBIX TIEPEIOBBIX TPOU3BOACTBEH-
HBIX TEXHOJIOTUH SIBIAAETCS BaKHEUIIUM
WHANKATOPOM OLIEHKH HayYHO-TEXHOJIOTH-
YECKOr'0 pas3BUTHUsI PETMOHOB Poccuiickoi
®denepaliii 0 HALIMOHAJIBHOMY TIPOEKTY
«Hayka 1 yHUBEPCUTETBD.

Iox nmepenoBBIMU TPOU3BOACTBEHHBI-
MU TEXHOJOTUSIMHU TOHUMAIOTCS TEXHOJIO-
T'UU 1 TEXHOJIOTMYECKHE MIPOIIECCHI, a TaK-
ke 000pyJoBaHue, HEOOXOIUMOE AN UX
peann3anum, KOTOpble OCHOBaHBI HA KOM-
MBIOTEPHOM YIIPABICHUH WU MUKPOIJICK-
TpoHuke. [Ipu pacdyere nmokaszaresns, xa-
PakTepHU3yIOIIEro 00beM TeHEepUPyEMbIX
B PETMOHAaX NMEPEAOBbIX MPOU3BOACTBEH-
HBIX TexHoJyoruii, denepanapHas ciyxo0a
rOCy/1apCTBEHHOU CTATUCTUKU YUUTHIBACT
TOJIBKO T€ MAIIMHBI U 000PYAOBaHUE, KO-
TOpbIE HEMOCPEACTBEHHO YYaCTBYIOT B pe-
ali3aluy TEXHOJIOIMHU UIIM TEXHOJIOrnye-
CKOTro mpotiecca.

HecMmoTpst Ha LIMPOKYIO U3YUYEHHOCTh
poOIIEMBI, B HACTOSIIEE BPEMS OTCYTCTBY-
10T pabOTHI, YYUTHIBAOIINE BIUSHUE TPO-
CTPaHCTBEHHBIX 0COOCHHOCTEH TMHAMHUKHU
JAHHBIX (PaKTOPOB HA HAYYHO-TEXHOJIOTH-
yeckoe pa3BuTue pernoHoB Poccuu. B Buny
3HAYUTEJILHON NPOCTPAHCTBEHHOW HEO-
HOPOJHOCTH TIPOIIECCOB Pa3padOTKH me-
PEIOBBIX TPOU3BOJICTBEHHBIX TEXHOIOTUN

B HAIIIEH CTpaHe, UX KOHIIEHTPAIINH B OIIpe-
JIENIEHHBIX PETHOHAX CTAHOBUTCS BAYKHBIM
WCTIOJIF30BAHHIE METOAOB IPOCTPAHCTBEH-
HOTO MOJEITMPOBAHMSI JIJISl OLICHKH BIUSTHUS
Pa3IUYHBIX (PAKTOPOB HA UX THHAMUKY
C YYETOM MPOCTPAaHCTBEHHBIX d(h(HeKTOB.

Llenv uccrneoosanus — ONIEHKA BIVSTHHS
IUHAMUKY HAY4YHO-MCCIEI0BATEIHCKOTO
MOTEHIIAIa PETMOHOB Ha INHAMUKY pa3pa-
0aTbIBaeMBIX B HUX ITEPEOBBIX MPONU3BO/I-
CTBEHHBIX TEXHOJIOTHH C IOMOIIBIO METO-
JIOB TIPOCTPAHCTBEHHOTO MOJIETHPOBAHUA.

Jng nocTuxeHus TaHHOM eI oTpe-
JIEJIEHBI CIeMYIONTNe 3a0auu:

1) 0630p METOIOB MPOCTPAHCTBEHHOTO
MOJICJIUPOBAHUS IS BBISBJICHUS 3aKOHO-
MEPHOCTEH MKy COLUATBHO-3KOHOMU e~
CKVMH TI0Ka3aTeJIsIMH, B TOM YHCJIE BKITIO-
YaIONIMMU B €051 HAYKy U TEXHOJIOTUH;

2) hbopMHpOBaHHE METOAUYECKOTO
MOX0/1a K MCCIIEIOBAaHUIO, C HCIOIb30Ba-
HUEM METOJIOB MPOCTPAHCTBEHHOTO MOJIe-
JUPOBAHUS, BKIIFOYAIOIIETO B Ce0sl pa3iny-
HBIC MaTPUIIBI IPOCTPAHCTBEHHBIX BECOB
JUTSI OIICHKY BITUSTHUS 3aTpat Ha QyHIameH-
TaJBHYIO, IPUKIATHYIO HAYKY U pa3paboT-
KH, KOJTMYECTBA MCCIIEA0BATENCH, TEXHIUKOB,
Y HayYHBIX OpraHU3alMi Ha KOJIMYECTBO
pa3pabaTbIBaeMbIX IEPEAOBBIX MTPOU3BO/I-
CTBEHHBIX TEXHOJIOTHIA,

3) mocTpoeHHe MPOCTPAHCTBEHHBIX
MoJIeIIel JUTsl OLEHKH BIHSHUS (PaKTOPOB
Ha HAyYHO-TEXHOJIOTMYECKOE pa3BUTHE pe-
ruoHoB Poccuu.

T'unomesa uccredosanus — B ycio-
BUSX BBICOKOW MPOCTPAHCTBEHHOW HEOI-
HOPOJHOCTH HAy4YHO-TEXHOJIOTHIECKOTO
Pa3BUTHS TIPU OIEHKE BIUSHUS Pa3iInd-
HBIX (DaKTOPOB Ha TUHAMHKY pa3padaThI-
BaeMBIX MEPEIOBBIX MPOU3BOJACTBEHHBIX
TEXHOJIOTHH HEOMyCTUMO (OPMHUPOBa-
HUe OOBIYHBIX PETPECCHOHHBIX MOJIETIEH,
HE YYHUTHIBAIOIINX MPOCTPAHCTBEHHBIE
3 dekTsrI, a 1meaecoodpa3Ho MOCTPOCHUE
MPOCTpPaHCTBEHHBIX Moneneit SAR, SEM,
SAC, SDM wu np.
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2. 0630p nuTepaTypbl

2.1. Hccneoosanue pakmopoe

GUANHUA HA HAYYHO-

MEXHO0102UYECKYI0 OeAmeabHOCHLb

pezuona

B Hacrosimee BpeMs CyLIeCTBYET
MHOXECTBO HCCIEAOBaHUM, ITOCBSIICH-
HBIX ONpeeNeHNIO (JaKTOPOB, BIMSIOLIUX
Ha pa3BUTHE HAYyYHO-TE€XHOJIOIUIECKOH Jie-
ATEIBHOCTH PErHOHA.

MosoaroBa [2] paccMaTpUBaET KO-
HOMHUYECKHUE, HOPMAaTUBHbIE, HHPOpMA-
[UOHHBIE, HHPPACTPYKTYPHBIC, KaJIPO-
BbIC M HHCTPYMEHTAJbHBIC, B TOM UYHCIIE
(aKTOpHI aBTOP pa3fesseT Ha BHEIIHHE
Y BHYTpPCHHHE.

Pookast [3] BeisiBIsieT (hakTOpHI MO Ha-
MPaBJICHUIO BIUSHUS HA HAYYHO-TEXHO-
JIOTHYECKOe pa3BUTHE: pa3paboTKa U pac-
MPOCTpaHEeHNE TEXHOJIOT U, 00pa3oBaHue
U TIEpETIOATOTOBKA PA0OTHUKOB, (DHAHCOBAS
MoJIIeP KKa HayYHO-TEXHUYECKOTO ITporpec-
ca, MOJIEpHU3ALIMS IPOM3BOJICTBA C TIOMOLIBIO
TEXHOJIOTHI CO CTOPOHBI FOCYIApPCTBA, PEru-
OHa ¥ TIPOMBIIIJIEHHOTO KOMILIEKCA.

TropuHa u ap. [4] paccmarpuBa-
10T MEXIyHapOJHbIC, [E€OMOIUTHYECKHUE,
COLUABHO-TIONIUTUYECKUE, TPUPOIHO-
9KOJIOTUYECKHE, COLUATIBHO-KYIBTYPHBIE,
OpraHHU3alMOHHO-YIIPaBJICHUYECKUE, UH-
¢dbopmanroHHbIe, PUHAHCOBO-3KOHOMU-
YecKue, TPyAOBbIe, JOTUCTHYECKUE (ax-
TOPBI, KOTOpbIE KJIacCU(PUIIUPOBATIUCH
UMM KaK yIpaBiisieMble U HEyIpaBisie-
MBbI€, BHELIIHUE U BHYTPEHHHUE, SKCTCHCHB-
Hble U UHTCHCUBHBIC, IPOTHO3UPYEMBIE
1 HEIIPOTHO3UPYyEMBIE.

Shiying et al. [5] oTmMeuaroT, 9TO poCcT
OXOIKETHBIX PACXOA0B Ha HAYKy M TEXHO-
JIOTUH TIOJIOKUTETIBHO BJIUSET HA Pa3BU-
THE UHHOBALIMOHHOCTH peruoHoB Kuras.

He et al. [6] onmpenmenunu, 94To CyIIIe-
CTBYET IPOCTPAHCTBEHHAs 3aBUCUMOCTh
s pexruBHOCTH HUOKP, pernons! ¢ BhI-
COKOM 3((hEeKTUBHOCTHIO OKa3bIBAIOT BJIH-
STHHE Ha COCETHIE TEPPUTOPHH B IIPOBUH-
nusax Kuras.

Zhu et al. [7] BBISIBUIHN, 9YTO HAaUbO-
Jiee sIBHBIC MPOCTPAHCTBEHHBIE AP PEKTHI

OTMEYAIOTCs B BOCTOYHOW yacTu Kuras,
a TaKXe B JIEIBTHI peKu STHI3HIL.

Yan et al. [8] 000CHOBBIBAIOT, YTO TO-
CyJapCTBEHHAs ITOJIMTHKA B 001aCTH Hay-
KU ¥ TEXHOJIOTHIA OKa3bIBACT MOJOKUATENb-
HOE BIIMSIHHE Ha PETHOHEBI, CIIOCOOCTBYS
ykpynHeruto neHTpoB HUOKP.

Malecki [9] u Luo [10] otmeuaroT, 9410
CYIIECTBYET 3HAYHNTEIBHAS TPOCTPAHCTBEH-
Has HEOTHOPOIHOCTH pa3paboTok u dddek-
THBHOCTH HAYYHO-TEXHOJOTUYECKUX HH-
HoBalui B mpoBUHLMAX Kuras.

Zou & Zhu [11] oTMeUaroT, 9YTO peru-
OHAJIbHASI OTKPBITOCTH SIBJIACTCS KIIIOUe-
BBIM (haKTOPOM JIJISI Pa3BUTHS TEXHOJIO-
TMYECKUX MHHOBAIUH.

2.2. Memoowl npocmpancmeeHHo20

MOOenuposaHus

Juist iccnenoBaHus ATMHAMUKY Hayd-
HO-TEXHOJOTHYECKOTO Pa3BUTHUS B POC-
CHICKUX PETrHOHAX M U3yUYeHUS PaKTOPOB,
OMpENENSIOIIIX CO3AaHIe EPESIOBIX PO-
U3BOJICTBCHHBIX TEXHOJIOTUH, HCTIONB3YIOT-
Csl pa3InuHbIe METO/BI IPOCTPAHCTBEHHOTO
MOJICTIMPOBAHUS: MOJIETIUPOBAHHE MPO-
cTpancTBeHHoro nara (SAR), npoctpan-
crBeHHOH onOku (SEM), mpocTpaHcTBeH-
Horo sara u omnoOku (SAC) u lapOuna
(SDM) ¢ ucrionbp3oBaHUEM MeTOa 0000-
IIEHHBIX MOMEHTOB, MAKCHUMAJIBHOTO ITPaB-
nononoousi, popMupoBaHUE MPOCTPaAH-
CTBEHHBIX MOJIENIeH C MCIOJIb30BaHHEM
reorpauuecKn-B3BENICHHBIX Perpeccuit
U T. 1.

2.2.1. Mooenv npocmpancmeennozo

3ana3zovieanus (SAR)

Monens IpoCTpaHCTBEHHOTO 3ama3ibl-
BaHUS (SAR) yuuThIBaeT mpoCcTpaHCTBEH-
HBIE 3aBUCHMOCTH MEX/Ty HaOIFOJeHUSIMHU
1 ITAPOKO HCTIONB3YETCS B TAKUX 00JIACTSX,
KaK 9KOHOMHKa, reorpadus 1 SKOIOTHSL.

Zulkarnain et al. [12] mpumensin Mo-
nenb SAR nipu u3mMepeHnn TpoayKTHBHO-
CTH aKBaKyJbTyp B MHI0HE3NH.

Kazama et al. [13] ucnons3oBanu 3Ty
Mozenb SAR mpu olieHke pacrpeneiaeHus
CHera JUIsl BOIIHBIX PECYPCOB.
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Ren [14] mpumensn SAR qns usydenns
BIUSHUS ITUPPOBOTO (PUHAHCOBOTO Pa3BH-
THSI HA SKOHOMHYECKOE Pa3BUTHE TOPOJIOB
B IpoBHHINH L[35HCY.

00630p paboT O TPOCTPAHCTBEHHO-
MY MOJIETMPOBAHHUIO TIOKA3aJI, 9TO MOAETH
SAR noka He mpuMeHsJIach JJI9 MOJIEIU-
poBaHUs (PaKTOPOB HAYYHO-TEXHOJIOTHYE-
CKOT'0 pa3BUTHUS TEPPUTOPHUH.

Momens TpoCcTpaHCTBEHHON OMMTHOKH
(SEM) mcrionp3yeTcs IS aHaIM3a mpo-
CTPaHCTBEHHBIX JAaHHBIX W ydeTa Mpo-
CTPAHCTBEHHBIX 3aBUCHUMOCTEH MEXIY
HaOIOJICHUSIMU.

Al-Hasani et al. [15] nmpumeHsiau Mo-
nens SEM nipu cpaBHEHHH TOYHOCTH MOJIE-
neit OLS, SLM u SEM 1151 JaHHBIX O J0-
POXHO-TPAHCIIOPTHHIX MPOUCHIECTBUN
B Cynranare OMmaH.

Jaya et al. [16] ucnonbp30Banu JaH-
Hy10 Moaenb SEM niist MmogenupoBaHus
3a0071€Ba€MOCTHU TYOEPKYI€30M B TOPOJIC
bannysr, MHnone3us.

JlaHHBII BUI IPOCTPAHCTBEHHBIX MO-
Jieneil Takyke He PUMEHSIICS 1Sl MOAETH-
POBaHMS HAYYHO-TEXHUYECKOTO Pa3BUTHUS
TEPPUTOPHIA, HO TIEPEUNCIICHHBIE PA0OTEI
JIEMOHCTPUPYIOT BO3MOKHOCTh UX UCIIOb-
30BaHMUs [ aHAIU3a TPOCTPAHCTBEHHBIX
3aBHCHUMOCTEH B OIIMOKAX MOAECIH.

2.2.2. Moodenv npocmpancmeennozo

3anazovieanus u oumuoku (SAC)

Mopenb MpoCTPaHCTBEHHOT'O 3ara3-
npIBaHUS U omruOku (SAC) o0bequHSET
MOJIEJTh MPOCTPAHCTBEHHON aBTOpErpec-
cuu (SAR) 1 Monenp mpoCcTpaHCTBEHHBIX
omrmOok (SEM) mnst obecnieuenus Ooiee
MTOJTHOTO TTIOHUMAHWS IIPOCTPAHCTBEHHBIX
B3aUMOCBSI3EH.

Lambert et al [17], Llaknenna
n aknewnn [18] u Liu et al. [19] mpume-
Hsu1u Mozenb SAC B cOlHaIbHO-3KOHO-
MHYecKUX uccienopannsax. Aw & Cabral
[20] mpumensum Monens SAC B 9KOJIOTH-
YECKUX MCCIICMOBAHUSAX JIUISI aHAJIN3 TIPO-
CTPAHCTBEHHBIX 3AKOHOMEPHOCTEH U B3au-
MOCBSI3€l MKy IEPEMECHHBIMU.

[Ipumenenue gannou momenu SAC
IS aHanu3a (pakToOpoB TUHAMUKYU Hayd-
HO-TEXHOJIOTMYECKOTO PAa3BUTHSI PETHOHOB
TaKxe He ObLI0 0OHAPYIKEHO.

2.2.3. Ilpocmpancmeennasn mooens

Japouna (SDM)

[IpocTpancTeenHas Momens Japounaa
(SDM) y4uTBIBaeT HE TOJBKO TIPOCTpaH-
CTBEHHBIE OCOOEHHOCTH Pa3BUTHUA OKPY-
JKAIOIINX TEPPUTOPUN TIPU TOCTPOCHUHU
MOJIENH, HO ¥ TIPOCTPAHCTBEHHBIN JIar KaxK-
noro ¢akTopa.

Wang & Wang [21] nns ananu3a Biiu-
SHUS «3EJEeHBIX» (DMHAHCOB M YHEPreTH-
KM Ha 9KOHOMHYECKOE pa3BUTHE POBUH-
muit Kuras.

Zhang et al. [22] ucriosb30BaIy MOJIENb
SDM 1npu uccineqoBaHuU POJIA N300MITHS
JIECHBIX PECYPCOB B 3KOHOMUYECKOM pa3-
BUTHH JCIBTHl PEKHU SIHII3BI.

Mukrom et al. [23] npuMeHsiTH MOJICITb
SDM 1715t MOZIETUPOBAHUS TPOJOTKUTEITh-
HOCTH >KU3HHU B MPOBUHIUAX KuTas.

Lacombe et al. [24] npuMeHsITH MO-
nenb SDM st aHanu3a sSiBKU u30upare-
Jeil Ha mpe3uAeHTCKUX BeIOOpax 2004 1.
B CoennnenHbIx lllTaTax AMepHKH.

Lu & Zhu [25] npumeHsin Moaens
SDM 151 u3mMepeHust IpsiMoro, T000YHOTO
1 ONOCPEAOBAHHOTO BIMSHUSA HAYYHO-TEX-
HUYECKUX UHHOBAIIUN HA SKOHOMHUYECKOE
pa3Butue npoBuHUuM Kuras.

Wu et al. [26] ucionp3oBain MOaenb
I U3yUYEHUS MPOCTPAHCTBEHHOM B3am-
MOCBsI3ell MEXTy HAYKOH, TEXHOJIIOTUSIMU
Y HKOHOMUKOH.

Huang [27] ucnonb3oBan Moaens SDM
ISl OLIEHKH BIIMSTHHSI HAYYHOTO TIpOTrpec-
ca Ha PKOHOMHMYECKHI POCT JaHHBIX Tep-
PUTOPHATBHBIX CHCTEM.

Zeng [28] naHHYIO MOJENTb HUCIIOJb-
30BaJI JIs1 IOMCKa (DaKTOPOB TOBBIMIIEHUS
IKOJIOTHIeCcKOr (D PEKTUBHOCTH.

Zou et al. [29] mpuMeHSTN 3TY MOJIENb
JUTSL OTIEHKH BITHSTHUS BRICOKOTEXHOJIOTHY-
HOU MPOMBIIIJICHHOCTH Ha 3Heprodddhek-
THBHOCTH B peruoHax Kuras.
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2.2.4. Memoo zeozpaguuecku

63e6euiennoi pecpeccuu (I'BP)

[Ipu popmupoBaHuH TPOCTPAHCTBEH-
HBIX MOJIEJIe HCIOIB30BAJICA U APYTOi
METOJ] — TeorpaduuecKy B3BEIICHHAS pe-
rpeccus (I'BP). JlanHb1if MeTO TO3BOIISET
MCCIIeIOBATh MPOCTPAHCTBEHHO-N3MEHSIO-
IIHeCs CBS3HU MEXY IIEPEMEHHBIMH B MO-
JIEJIA, YYUTHIBACT UX POCTPAHCTBEHHYIO
HEOJTHOPOAHOCTH, B PE3YJIHTATE B3aUMO-
CBSI3HM MY TIEPEMEHHBIMH MOTYT OTJIH-
YaThCS B PA3HBIX YACTAX reorpaduyecko-
r'0 PEeTHoHa.

Jamhuri et al. [30] mpumensian MeTon
I'BP 11 OLleHKM IPOCTPaHCTBEHHBIX Ba-
pHALIMOHHBIX CBA3el B Manaizuu.

Jasim et al. [31] ucrnionb30BaaIu METO
I'BP nns onieHku coliaabHBIX M DKOHOMH-
4yecKuX (PaKTOPOB, BIUSIOIINX Ha PACIIPO-
crpanenue nangemun COVID-19.

Comber et al. [32] rcmonb30Bain 3TOT
METOJI JIJIs1 HCCIIETOBAHMS IPOCTPAHCTBEH-
HOUM HEOTHOPOIHOCTHU B COIUANIBHBIX, Je-
MOrpapuyeCKUX U SKOJIOTUIECKUX MPOIIEC-
cax B Pa3HBIX CTpaHax.

Nazarpour et al. [33] npumeHsinu me-
ton I'BP nns ycTaHOBIIEHUS T€OXUMHUYE-
CKUX aHOMAJIUM B PYCIIOBBIX OTIIOKEHUIX
paitona Takab B CeBepnom Hpane.

IIpu nocTpoeHnu Takux MozaeneH uc-
MOJIb3YIOTCSI HE MATPHULBI TPOCTPAHCTBEH-
HBIX BECOB, a TeorpauyecKkue KOopau-
HATHI, YTO TIO3BOJISAET JOCTATOYHO TOYHO
OIICHUBATh HaOIIOJat0NMecs MPOCTPaH-
cTBeHHBIE (D (DEeKTHI TPH MOJCITHPOBAHUHT
COIMANIPHO-9KOHOMHYECKHX MPOIECCOB.
Onuaxo meton ' BP oOnamaeT 3HaUMTEID-
HBIM HEJIOCTATKOM — OH HE TI03BOJISIET OIIe-
HUBATh B3aUMOCBS3H MEX Y IIepEMEHHBI-
MU B IWHAMUKE, TOJIBKO B JaHHBI MOMEHT
BpEMEHT.

HenocrarkoM mpocTpaHCTBEHHBIX MO-
JIeTIel, TOCTPOSHHBIX C IPHMEHEHNEM METO-
JIOB 000OIIIEHHBIX MOMEHTOB 1 MaKCHMaJIh-
HOTO TIPaBIOTONO0US SIBIISICTCS BBICOKAS
qYBCTBUTEIFHOCTH PE3YIIETaTOB MOJCITUPO-
BaHUS K THITY UCIIOIB3YeMOW MaTPHIIBI TIPO-
CTPaHCTBEHHBIX BecoB. W garmie Bcero uc-
CJIeZIoBaTeNN HCIOIB3YIOT ONpeesIeHHY 0

B3BEIIMBAIONIYI0 MAaTPHUIy, HE TIPOBOJIS
OLICHKY B3aMMOCBSI3€H 110 IPYTHUM MaTpH-
11aM. DTO MPUBOAMT K HETOYHOH, @ MHOT A
Y HEKOPPEKTHOU OIEHKE HAOII0ZaeMbIX
MPOCTPAHCTBEHHBIX 3((EKTOB.

Jist pertieHust TaHHOHM TTPOOIEeMbI OBLI
pa3paboTaH METOIUYECKHUIT MOAXO, yUH-
THIBAIOIUN Pa3IMYHbIE MAaTPULBI NTPO-
CTPAaHCTBEHHBIX BECOB MPH TOCTPOCHHUH
MOJENEH.

3. MaTepuanbi u MmeToAbl

HayuyHO-TeXHOJIIOTH4eCKOe pa3BUTHE
000U TEPPUTOPHAIIEHON CHCTEMEI Xapak-
TEpPHU3YyIOT TaKHe MOKa3aTelH, KaK:

1) 9ucno Hay4YHO-HCCIIEA0BATENb-
CKUX OpraHu3anuii 1 00HEKTOB HAYyTHOU
UHPPACTPYKTYPbI, 00SCIIEYUBAIOIINX HX
(YHKIIMOHUPOBAHUE;

2) YUCIEHHOCTh HAy4YHO-HCCIIEA0Ba-
TENbCKUX KaJpOB, TEXHUKOB M BCIIOMO-
raTejbHOro MepcoHaja, y4acTBYIOIIETO
B HAyYHO-HCCIEIOBATEIbCKUX U OIBIT-
HO-KOHCTPYKTOPCKHX paboTax;

3) KOTU4ECTBO MOATOTOBICHHBIX Ka-
JPOB BBICIICH KBaJIU(pHUKAIIMH ¥ IOy YHB-
[INX HAyYHYIO CTETICHb;

4) oobeM puHaHcHpoBaHUs PyHIA-
MEHTaJIBHBIX, TPUKIATHBIX UCCIEI0BA-
HUH 1 pa3paboToK;

5) o6bem paspabaTbiBaeMBIX U HC-
MOJIb3yEMBIX MEPEIOBBIX IPOU3BOICTBEH-
HBIX TEXHOJIOTUH;

6) KOIMYECTBO BBIAHHBIX NATEH-
TOB Ha N300pETEHHUsI, NIOJIE3HbIE MOJCIH
U Apyrue 00beKThl HHTEJUIEKTYalIbHON
COOCTBEHHOCTH.

U ecnu nepBeie yeThIpe NOKa3aTENs
XapaKTepU3yI0T CKOpee COCTOSHHUE Hayy-
HO-HCCJIEI0BATEIIBCKOTO IOTEHIINAIA TeP-
pUTOpUH, TO 1BA TMOCIEAHUX — PE3yNbTa-
ThI €0 Pa3BUTHS, SBISIACH BAXKHEHIIMMHU
MHAMKATOpaMH HayYHO-TEXHOJIOTHYECKO-
I'0 Pa3BUTHS TEPPUTOPHUAIILHOIN CUCTEMBI.

OTcyTCcTBUE CTATUCTHYECKOW WH-
dhopmammu 06 UCTIOIHL30BAHUH TTPOU3BO/I-
CTBEHHBIMHU MPEATIPUATUSIMH U JIPYTUMU
X03SMCTBYIOIUMHU CyOHBEKTaAMHU MaTCH-
TOB Ha MU300peTEeHU s, MOJIE3HbIE MOJIETH
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U JPYTUX Pe3yIbTaTOB HHTEIIIEKTYaIbHON
JESITETBHOCTH 3HAUYUTENBHO 3aTPYIHSET
UCCcIieJOBaHUE AMHAMHUKH HAYYHO-TEXHO-
JIOTMYECKOTO Pa3BUTHUS PErHMOHOB, HE I10-
3BOJISICT OLCHUTDH CTETIEHb BHEAPEHUS Ha-
YUYHO-HCCIIEI0BATEIbCKUX Pa3paboToOK
B XO35UCTBEHHOU AeaTenbHOCTH. [loaTomy
B JAaHHOM paboTe MbI CKOHLIEHTPHPOBAJINChH
Ha OLIEHKE U MOJAEIMPOBAaHUHU JUHAMUKHU
co3JaBaeMBbIX B pernoHax Poccuu nepeno-
BBIX IIPOU3BOJCTBEHHBIX TEXHOJOTUH, TaK
KaK UMeeTcs HHpopMaIus 00 WX HUCTOhb-
30BaHUH B TIPOM3BOACTBEHHOH JIESITETHHO-
CTHU IIPEAIPUATUH.

Jns mpocTpaHCTBEHHOTO MOAEIHU-
pOBaHUS NMHAMHUKHU pa3pabaThIBaeMbIX
MepPEeIOBbIX POU3BOJICTBEHHBIX TEXHO-
noruii B peruoHax Poccuu ¢ yuerom ak-
TOPOB, OKA3bIBAIOIINX HA HEE 3HAUUTEINb-
HOE BIIMSHUE, a TAKXKE IPOCTPAHCTBEHHBIX
B3aUMOBIIMSIHUN OKPY>KaIOIHUX TEPPUTO-
PHATIBHBIX CUCTEM, OBLT TIPEAJIOKEH METO-
JOUYECKUI IOIXO.

DTOT MOAXOMA MPEANONIaracT CUCTEM-
HO€ HCII0JIb30BaHHE Pa3IMYHBIX HHCTPY-
MEHTOB, a B YaCTHOCTH: 1) MPOCTpPaHCTBEH-
HOTO aBTOKOPPEISLMOHHOTO aHalIu3a
no metonuke I1. Mopana; 2) perpeccu-
OHHOT'O MOZEJHMPOBAHUS MO MaHEIbHBIM
JAHHBIM ¢ (UKCUPOBAHHBIMU H CIIy4aid-
HBIMH 3 exTamu; 3) MOAECTHPOBAHUS
npoctpaHcTBeHHOro Jyara (SAR), npo-
ctpaHcTBeHHOH omnOku (SEM); 4) dop-
MHPOBaHUSI UHTETPUPOBAHHONW MOJEIH
nara u omuoku (SAC); 5) mpocTpaHCTBEH-
HOT'O JIara BKJIIOYEHHBIX B MOJEIb (aKTo-
poB (Monens JlapouHa — SDM).

Ha navanenom smane naHHBI METOIY-
YEeCKUH NOIXOM IPENIoIaraeT IpoBeIeHUE
IPOCTPAHCTBEHHOI'O aBTOKOPPEJIALIUOHHO-
r'0 aHaJIu3a pacipeneseHns pa3padaTsiBa-
€MBIX IIEPEIOBBIX IPOU3BOJCTBEHHBIX TEX-
HOJIOTW 1o perroHam Poccuu o MeToauke
I1. Mopana ¢ ucnoJib30BaHUEM HECKOJIb-
KX MaTPHI] TPOCTPAHCTBEHHBIX BECOB
(0 CMEXHBIM TPaHUIIAaM MEXy PerHoHa-
MU, TUHEHHBIM PACCTOSHUSIM, aBTOMOOMITb-
HBIM JIOPOTaM M IPOTSHKEHHOCTH JKEJIE3HO-
JIOPOKHBIX MyTeHl COOOIEHNT MEXY UX

aAMUHUCTPATHUBHBIMH LIEHTPAMHU, a TAKXKe
[0 UX HOPMHUPOBAHHBIM BEPCHSIM).

JlaHHbIH aHaNN3 HEOOXOAUM AJIS yCTa-
HOBJICHUS IPOCTPAHCTBEHHBIX KJIaCTEPOB
MOXOKHUX PETHOHOB, OTIIMYAIOIINXCS BbI-
COKHUM 00beMOM pa3palbaThIBAEMBIX IIE-
PEAOBBIX MPOU3BOACTBEHHBIX TEXHOJO-
I'Uil, a TAaK)Ke PErMOHOB, UCTIBITHIBAIOLIUX
ux cuibHOe BiausHue. Mcnons3oBanue pas-
JMYHBIX MaTPUL] IPOCTPAHCTBEHHbBIX BECOB
IIpY IPOBEICHUH JTaHHOT'O aHaJIN3a M03BO-
JIUT MOIY4YUTh 0OOCHOBAaHHbIE U O0BEKTUB-
HBIE PE3YIIBTAThl PacIpeieIeHIs] PETHOHOB
M0 YeThIpEeM KBaJpaHTaM Ha AUarpamMme
I1. Mopana. Metoamieckne 0COOEHHOCTH
MPOCTPAHCTBEHHOTO aBTOKOPPEISIHOH-
HOTO aHaJH3a MOIPOOHO PACKPHITHI B Ha-
X paHHUX paborax Haymos u ap., [34],
Haywmos u Kpacueix [35].

Ha cneodyrowem smane pe3ynbraTsl
MPOCTPAHCTBEHHOTO aBTOKOPPEISILIHOH-
HOT'0 aHaju3a OyAyT JOTOJTHEHBI CTATH-
CTHYECKUM aHAJIN30M IIPOCTPAHCTBEHHOT O
pacmpeneneHus, KOHIEHTpauuu (GakTopos,
OKa3bIBAIOLINX BIMSHHE Ha Pa3paboTKYy Iie-
PEIOBBIX TPOU3BOJICTBEHHBIX TEXHOIOTUI
B peruoHax Poccuu.

Ha nannom stamne npezaraercs ore-
HUTb, KaK PETHOHBI, OTINYAIOLIUECS BbI-
COKHMM YpPOBHEM I'€Hepally HOBBIX TEX-
HOJIOTHM, 00eCrevYeHbl OpraHu3alusIMU,
OCYILECTBISIOIINMH HAYYHBIE HCCIIEOBA-
HUS M pa3pabOTKH, HAyYHO-HCCIIEI0BATEIb-
CKMMH 1 HH)XCHEPHO-TEXHUUECKIMH KaJpa-
MH, (HHAHCHPOBaHUEM (pyHIAMEHTAIbHBIX,
NPHUKJIAIHBIX UCCIICNOBaHUI 1 pa3paboToK,
KaK MEHSUICS YPOBEHb UX KOHLEHTPALUU
B peruoHax ¢ 2000 o 2021 r.

Bnustaue nansbpix GakTopoB Ha TUHA-
MHKY pa3padaThIBa€MbIX [IEPEIOBBIX PO-
M3BOJICTBEHHBIX TEXHOJIOTUH B PErHOHAaX
OyZeT NOATBEPXKICHO U PErPECCUOHHBIMU
MOZETSMU 10 IaHEIbHBIM JaHHBIM C HC-
MOJTb30BaHUEM 00BeaIUHEHHOTO (pooled)
MHK, ¢ ¢ukcnpoBaHHBIMH U CITy4YailHBI-
MU 3¢ dexTamu 6e3 yueTa mpoCTPaHCTBEH-
HBIX 3 deKToB.

Jl1s1 olleHKH MPOCTPAaHCTBEHHBIX (-
(ekToB B JUHAMHKE pa3pabaThiBaeMbIX
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MePEIOBBIX TPOU3BOACTBEHHBIX TEXHOJIO-
ruil B pernonax Poccun mMbl npennaraem
¢dopmupoBanue monenu SAR — ¢ mpoctpan-
crBeHHBIM JaroMm (1), SEM — ¢ mpoctpan-
CTBEHHOH OIMMOKOH (2), HHTErpUPOBaH-
HOU Mozienu SAC — ¢ IpOCTPaHCTBEHHBIM
JIarOM 1 OoIUOKO# (3), a TaKkKe MPOoCTpaH-
ctBeHHoU Mozenu lapouna SDM — ¢ yde-
TOM NIPOCTPAHCTBEHHOTO JIara ()akTOPHBIX
MIPU3HAKOB (4).

In(V,)=a+pWin(V,)+
+B,In(X1,)+B,In(X2,)+
+B,In(X3,)+B,In(X4,)+

+BsIn( X5, )+Bs In(X6,)+¢

(1)

In(V,)=a+p,In(X1,)+
+B,In(X2,)+p,In(X3,)+
+B,In(X4,)+BsIn(X5,)+

+PBe In( X6, )+ A Wu, +v, +p, +¢,

@

In(V,)=a+pWIn(V,)+
+B,In(X1,)+B,In(X2,)+
+B5In(X3,)+p,In(X4,)+ A
+PBsIn( X5, )+ In(X6, )+

+AWu, +y,+, +¢,

In(V,)=a+pWiIn(V,)+
+p W in(X1,)+p,WIn(X2,)+
+p,WIn(X3,)+p,WIn(X4,)+
+p W In(X5,)+p In(X6,)+> D
+B,In(X1,)+B, In(X2, )+
(
5

it

+ByIn(X3,)+B,In(X4,)+
+BsIn(X5,)+Be In(X6, )+, +¢,

rae V., — o6bem pa3pabOTaHHBIX B PErHO-
HaX MEePeIOBBIX MPOU3BOICTBEHHBIX TEX-
HOJIOTHH, e.; WV, — nmpocTpaHCTBEHHO
B3BEIIICHHBIE 3HAYCHUS 00BeMa pa3pado-
TaHHBIX B PETHOHaX NEPECAOBLIX ITPONU3BOI-
CTBEHHBIX TEXHOJIOIHHI; WX —mpocTpaH-
CTBC€HHO B3BCHICHHBIC 3HAYCHH I q)aKTOpOB

perpeccuonHol monenu; Wu, — marpu-
11a IPOCTPAHCTBEHHON aBTOKOPPEISLUN
omnOku; X1, — 9MCIEHHOCTh OpraHu3a-
U1, BBITOJHSABLINX HAYYHBIE HCCIIEA0BA-
HHUSA ¥ pa3spaboTKH, e1l.; X2, — YMCIEHHOCTD
TEXHMKOB, 3aHATHIX HAYYHBIMHU HCCIIENIO-
BaHMAMHU W paszpaboTkamu, 4ei.; X3 —
YUCJIEHHOCTh HUCCIe0BaTeNel, 3aHAThIX
HayYHBIMH UCCIICNOBAHUSIMH, Yeil.; X4 —
BHYTpPEHHHE 3aTpaThl Ha (pyHAaMeHTalIb-
Hbl€ Hay4YHbIE UCCIEIOBAHUS, MJIH PYO.;
X5, — BHYTpEHHHUE 3aTPAThI HA TPUKJIAHBIE
HayYHbIC UCCIICIOBAHUS U Pa3pabOTKH, MITH
py0.; X6, — BHyTpEHHHUE 3aTpaThl Ha paspa-
00TKH, MJIH Py0.; 0. — COBOKYITHOCTb IIPO-
4ynx ()aKTOPOB, BIUAIONINX HA 00BEM pa3pa-
OOTaHHBIX TEXHOJOTUH; [} — KOAPPHIIIEHT
ANAaCTUYHOCTH MO (PaKTOpaM PerpecCcuoH-
HOI Mozienu; p — KO3QQUIIUEHT MPOCTpaH-
CTBEHHOI aBTOPErpeccHH; A — BEKTOP HE 3a-
BUCSIINX OT BPEMEHH WHIANBUAYaIbHBIX
IPOCTPAHCTBEHHO 3aBHCUMBIX CIICIIU(H-
4eCKuX 3Q(PEKTOB; W, — MHIMBH LY AIbHBIA
3¢ EeKT peruoHa i, He 3aBUCALINHA OT Bpe-
MEHH ; Y, — BPEMEHHBIE (G PEKTHI st pe-
THOHA [ B MOMEHT BPEMEHH £, €, — HOPMAlb-
HO pacrpezesieHHbIe CTyYaiiHbIe BETHYHHEI
110 BPEMEHH ¢ M TEPPUTOPHUSIM i.

Monens TpOCTPaHCTBEHHOIO Jiara
(SAR) NO3BOJIUT OLIEHUTH BIHSHUE (aK-
TOpPOB HA AMHAMHUKY ITPOU3BOJCTBA MEpe-
JOBBIX TEXHOJIOTHH C y4eTOM MpOCTpaH-
CTBEHHBIX 3(P(}EeKTOB, BOZHUKAIOIIUX
B pe3yJbTaTe BO3JACHCTBHUS OKPY KAIOLINX
PETHOHOB, TaK)XKe pa3padaThIBaEMBbIX JaH-
HBbIE TEXHOJIOTUU. B cinydae npucyrcTBus
B JaHHOW MOJEJIN 3HAYUTEIbHON KOHCTaH-
ThI, KOTOpasi OTPa’kaeT BIUSHUE HEU3BECT-
HBIX HaM (paKTOPOB, WJIM CTATUCTUIECKON
HE3HAYUMOCTH KO3 dHUIIHEeHTa aBTOpe-
rpeccuu, XapaKTepU3yIoIero NpocTpaH-
CTBEHHBIH Jar, IpeanonaraeTcs GopMupo-
BaHME MOJEJIH IPOCTPAHCTBEHHOH OIINOKH
(SEM).

JlaHHas MOZIENTh HE O TBEPKIAET BITH-
STHHE COCEIHUX TEPPUTOPUHN HaA TpoIec-
ChI pa3pabOTKH MEePEeOBBIX TEXHOJIOTHH,
a CBHJICTEIbCTBYET O TOM, YTO OIIUOKHU pe-
IPECCHOHHON MOJIEITH TPOCTPAHCTBEHHO
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B3aMMOCBs3aHbl. JJis yyeTa mpoctpaH-
CTBEHHOW 3aBHCHMOCTH B OCTaTKaxX pe-
T'PECCHOHHOW MOJIENH, TPOCTPAHCTBEHHBIX
3(peKxToB, BOSHUKAIONINX B PE3yIbTaTe
BIIASTHUSL OKPYKAIOIINX PETHOHOB, MPEI-
noyiaraeTcsi JOPMUPOBAHIE UHTETPUPO-
BaHHOW MOJIENH MPOCTPAHCTBEHHOTO Jla-
ra ¥ mpocTpancTBeHHOH omuokn (SAC).

Ee dhopmupoBaHme MO3BOIHUT CKOPpPEK-
THPOBATH KOY(DPHUIIUEHT MTPOCTPAHCTBEHHOMN
aBTOPETPECCUH, XapaKTEPUIYIOIINM BIIHS-
HIE OKPY’KaIOIINX PETHOHOB, U TIOATBEPIHUTH
Ba)KHOCTbH MPOCTPAHCTBEHHBIX 0COOCHHO-
CTel pa3MeIeHUs Hay YHO-HCCIICI0BATEIb-
CKUX OpraHu3alyii JJIs TPOU3BOJICTBA Tie-
PEIOBBIX POU3BOICTBEHHBIX TEXHOJIOTHH.
Monens lapouna (SDM) O3BOJIUT HE TOIb-
KO YCTaHOBHTD BIIUSTHIE OKPYKAIOIIUX pe-
TMOHOB Ha TWHAMUKY pa3pabaThiBaeMbIX
B TEPPUTOPHAIILHBIX CUCTEMAaX NIEPEIOBBIX
MPOU3BOJICTBCHHBIX TEXHOJIOTUH, HO U BbI-
SBUTh HAJMYUE TIPOCTPAHCTBEHHOTO JIara
M0 KJTFOYEBBIM (paKTOpaM B MOJIEITH.

YkazaHHbIE MOZIENH, B OTIIMYHE OT APY-
THX HCCIIeI0BAaHUH, OyLyT MOCTPOCHBI C HC-
MOJIb30BAHUEM JIBYX MAaTPHIl TPOCTPaH-
CTBEHHBIX BECOB: MAaTPUIIBI CMEXKHBIX
TPaHUIl MEXJY PETHOHAMHU U JIMHEWHBIX
PACCTOSTHUN MEXIy UX aMUHUCTPATUB-
HBIMU [IEHTpaMu. BrIOOp yka3aHHBIX Ma-
TpHI ObUT 0OYCIIOBJIEH UX MOCTOSTHCTBOM
BO BPEMEHH B OTIIMYHE OT MaTPHI] 00OPATHBIX
paccTOsHUI 10 aBTOMOOHMITEHBIM JIOPOTaM
Y TIPOTSDKEHHOCTH YKEJIE3HOOPOKHBIX ITy-
Tel COOOIIEHUS MEXKTy PETHOHAMH, KOTO-
pble N3MEHSITNCH Ha MMPOTSYKEHUH BCETO Pac-
cMatpuBaemoro nepruoga ¢ 2000 o 2021 r.

J1s mocTpoeHust MpOCTPaHCTBEHHBIX
MOJIENIeH TpeyiaraeTcs UCIOIb30BaHUE
JIBYIIIATOBOTO METOJIa 000OIIEHHBIX MO-
MEHTOB IT0 TTaHEIBHBIM TaHHBIM (GMM —
Panel Generalized Method of Moments)
C MHCTPYMEHTOM BECOBOM MAaTpPHIIBI TIe-
proma White 1mJ1si KOHTPOJIMPOBAHHUS Te-
TEPOCKENACTUIHOCTH, PUKCUPOBAHHBIMH
a(pdexTamu BpeMeHH (TaMMHU-TIEPEMEH-
HBIMH), a TaKXe peodpa3oBaHUEeM JaH-
HBIX C UCIIOJIb30BAHHEM OPTOTOHAJIBHBIX
OTKJIOHEHUH.

Jns monTBEep K IEHU S TOCTOBEPHOCTH
MOJIEJTH ¥ TECTUPOBAHUS HYJIEBOW TUTIOTE-
3bI O TOM, YTO MOJIENIh KOPPEKTHA, ITpe/ia-
raeTcs nposeneHue Sargan — Hansen test
(J-statistic). Beicokoe P-3HadYeHHE JaHHO-
r'0 TeCTa MO3BOJIUT HaM MPUHATH JaHHYIO
HYJIEBYIO THUTIOTE3Y U CAETATh BHIBOJ O JI0-
CTOBEPHOCTH ITOCTPOEHHON MOZEIH.

JlocTOBEpHOCTh MOCTPOEHHOU MO-
neau OyleT ONEeHUBATHCS U C TIOMOIIBIO
Arellano — Bond serial correlation test, ko-
TOPBIF HEOOXOIUM JIJIsT TIPOBEPKHU HYIIEBOI
TUTOTE3BI 00 OTCYTCTBHHU aBTOKOpPpPEs-
IIUF BO3MYIICHUH MIEPBOT'O U BTOPOTO TT0-
psanka, a Takxke Jarque — Bera test Ha HOp-
MaJIBHOCTB paclpeieaeHus clIydailHbIX
OIIMOO0K B MOIEIIH.

Jnist BBIOOpA Ty dIIel MpoCcTpaHCTBEH-
HOW MOJIENIN U3 BCEX MOCTPOEHHBIX M0 Ma-
TPHLIAM JIMHEHHBIX PACCTOSHUN U CMEKHBIX
rpaHuI] OyAyT UCIIONb30BaThCS CTaHIApT-
HbIC OIIMOKK MOJIEJICH, 3HAYCHUS UH(OP-
MalMOHHBIX KpuTepueB Schwarz u Akaike,
a Tak)Ke aHaJoT Ko PHUIIMEHTa JeTePMH-
HAllUM — KBAAPAT KOPPEISIIIUUA UCXOTHBIX
U CMOJCIMPOBAHHBIX 3HAUCHUN. J[aHHBIE
napameTphl IOMOT'YT YCTAHOBUTH HE TOJb-
KO ONTUMAaJIbHBIA BUJT TPOCTPAHCTBEHHOM
MOJIEH, HO U ONPEACIUTh ONTUMAIbHBIN
THUI MAaTPUIIBI TPOCTPAHCTBEHHBIX BECOB
J7151 €€ IOCTPOEHUS.

Ha 3axnrouumenvrhom smane uiccieno-
BaHHS TPOCTPAHCTBEHHBIN aHATU3 TWHA-
MUKU pa3padaThlBa€MbIX B PETHOHAX Tie-
PEIOBBIX TPOU3BOJICTBEHHBIX TEXHOJIOTUI
OyJIeT IOTIOTHEH aHATTM30M UX HCIOIb30Ba-
HUS, 2 IMEHHO OIIEHKOW KOHIICHTPAIHH FX
WCTIOI30BaHUS B TPYIITIE PETHOHOB, Gop-
MUPYIOIIHUX MPOCTPAHCTBEHHBIN KIIacTep
o metoauke I1. MopaHa.

JlaHHBIM aHaJIN3 MO3BOJHUT OIICHUTH
BOCTPEOOBAHHOCTH TMEPETOBBIX MPOU3-
BOJCTBEHHBIX TEXHOJIOTHH B PETHOHAX
C Pa3BUTHIM HAyYHO-HCCIIENOBATEIbCKIM
MOTEHIIMAJIOM, OTIPEAEIUTh PETHOHBI, XO-
3STUCTBYIOMINE CYOBEKTH KOTOPHIX AKTHBHO
WX UCHONB3YIOT JJIs1 MOAEPHUBAINH TeX-
HOJIOTHYECKHUX TIPOIIECCOB, U B LIEJIOM Olie-
HHUTH CJIOKHUBIITHECS MPOCTPAHCTBEHHBIC
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0COOCHHOCTH HayYHO-TEXHOJIOTHIECKOTO
pasButus peruonoB Poccun. [locTpoeHnbe
MOJIEJIN CTaHYT OCHOBOH ISl CLIEHAPHOTO
IPOTHO3UPOBAHUS HAYYHO-TEXHOJIOTYe-
CKOT'O pa3BUTHSI PETHOHOB C YYETOM IPO-
CTPaHCTBEHHBIX IPPEKTOB.

4. Pe3ynbTaTbl UCCNEA0BAHUA

4.1. Ilpocmpancmeennasn

Kaacmepuszauyus pecuonoe

no oovemy pazpadamuoléaemvix

nepeoosvix nPOU3600CMEEHHBIX

mexHo102uil

IIpocTpaHCTBEHHBIN aBTOKOPPEIISILU-
OHHBIM aHanu3 no metoauke I1. Mopana,
MOoKa3aJ, 4To pa3pabareiBaeMblie B Poccun
MepPEeIOBhIC TPOU3BOICTBEHHBIC TEXHOJIO-
TUH KOHIICHTPUPYIOTCS B pEeTrHOHAaX, 00-
JIAJAONUX MOITHBIM HAyYHO-HUCCIIEI0Ba-
TEIBCKUM MTOTEHIINAIOM.

Juarpamma paccenBanust MopaHa, 1mo-
CTPOCHHasl B pe3yjbrare 0000IIeHus pe-
3yJBTaTOB JAHHOTO aHAIIM3a MO HEeCKOIb-
KHM MaTpHIIaM POCTPAHCTBEHHBIX BECOB,
IoKa3alia, 9TO OCHOBHBIMH LIEHTPaMu
pa3pabOTKH MEePEIOBBIX MTPOU3BOICTBEH-
HBIX TEXHOJOTUH fABISOTCA I. MOCKBa
u Cankr-IletepOypr, Mockosckas, CBepa-
noBckasi, YensOnnckas, HoBocubupckas,
Tomckas, TromeHckasi, benropoackas, Jle-
HUHTpajckas, Bopornexckas Camapckas,
CaparoBckas, PocToBckast obmactu, pec-
nybonuku Tarapctan m bamkoprocTan,
Iepmckuit u Kpacnomapckuii kpas (puc. 1).

JlanHbIe pernoHsl GOPMHUPYIOT K8a-
Opanm HH ¢ BBICOKMMU 3HAYCHHUSIMH HC-
CIIEyEMOT0 MOKa3aTeNsI U MOJIOKHUTEIIb-
HBIMHU UHJACKCAMHU HpOCTpaHCTBeHHOﬁ
aBToKoppensuun. Hanbosnee BEICOKUE JIO-
KaJbHbIC MHICKCH MopaHa 1o MaTpHile

B ©opmupytomimiics nonC POCTA - PErkoH ¢ G0J1ee BHICOKHM 0GhEMOM PA3PABaThIBACMbIX
TIEPEIOBBIX MTPOH3BOACTBCHHBIX TCXHOJNOTHI [0 CPABHCHHIO C OKPYKAROIIHMH PCTHOHAMH

: HpOCTpﬂHCTBCHHHﬁ KIacTCp PCrHOHOB C BBICOKHM oOBCMOM paSpa6ﬂTHBﬂCMHK TICPCOIOBBIX

NPOU3BOACTBEHHEIX TEXHOJIOTHIA

B Peruonb, HCTBITEIBAROLIME CHIBHOE BIMSHHE MOMKICOB POCTA H MPOCTPAHCTBEHHBIX KIACTEPOR

D PCI‘HOHI)I, HCIILITEIBAIOIIHC cmadoc BIMSHHAC [TOTHOCOB PocTa H NPOCTPAHCTBCHHBIX KIIACTCPOB

1 Pernomer ¢ Huskmm 06BeMOM pa3pabaTEIBAEMEIX MEPEIOBBIX MTPON3BOICTBEHHEIX TEXHONOTHIT

Pwuc. 1. Qnarpamma paccensaHua MopaHa no ob6bemy paspabaTbiBaeMblx NepefoBbix
MPOM3BOACTBEHHbIX TEXHOMOMMIA B pervoHax Poccumn B 2021

Fig. 1. The Moran scatterplot by volume of advanced production technologies being developed in
the regions of Russia in 2021

Vlcmo4HUK: COCTaBNEHO aBTOPaMU.
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MPOCTPAHCTBEHHBIX BECOB, CHOPMHUPOBAH-
HOW TI0 JINHEWHBIM PaCCTOSTHUSM, HaOII0-
nmanuch B 2021 1. B T. Mockaa (0,010479),
MocxkoBckoii oomactu (0,018446), . CaHKT-
[TetepOypr (0,002884), JlenmHTpaackoit
(0,003060), Csepanosckoii (0,001967)
n Yensounckoit (0,001677) obnacTax.

[onoxxuTteapHBIE HHACKCH IPOCTPaH-
CTBEHHOM aBTOKoppenaiuu MopaHa cBU-
JIETENbCTBYIOT O MOTEHI[HAIBHONW BO3MOXK-
HOCTH O0BETUHEHHS JAHHBIX TEPPUTOPUI
B IIPOCTpPaHCTBEHHBIE KIacTephl. bianzkoe
MPOCTPAHCTBEHHOE PACIIONIOKEHHE pe-
THOHOB, BXOSIIMX B JaHHBIH KBaJPaHT,
MO3BOJISIET UM HAJaJUTh TECHBIE MEXpe-
THOHAJIbHBIC B3aMOCBSI3U B HAYYHO-TEX-
HOJIOTHYECKOH cdepe, 4To OyaeT crocob-
CTBOBATh (POPMHUPOBAHUIO U PA3BUTHIO
MPOCTPAHCTBEHHBIX KJIACTEPOB.

Kax moka3a aHanms, OTIeNbHBIC PErho-
HBI y7Ke OKa3bIBAIOT 3HAYUTEIHHOE BIIMSIHUC
Ha OKpY’Kalollxe PErHOHBI B IpOLIeccax pas-
paboTKM nIepeIoBbIX TexHoIorui. Tak, 30Ha
CHJIBHOTO BJIUSIHUSA, a e¢ QOPMHUPYIOT Peru-
OHBI, BXOJIAIIHE B k6adpanm LH, 0OpazoBa-
Jach BOKpYT I. MockBa 1 MOCKOBCKOI 001a-
cty, I. Cankr-IletepOypr u JleHnHrpaackoi
obnacru (puc. 1). Haubomnee Bricokue 3Haue-
HUS JIOKaJBHBIX WHJIEKCOB MopaHa B JaH-
HOM KBaJIpaHTe HaOIroaanuch B TyIbCKOH
(-0,00239), Trepckotii (-0,00235), Kamykckoit
(-0,00222), Psazanckoit (-0,00134),
Bragumupckoit (-0,00124), IlckoBckoit
(-0,00113), HoBropoxackoii (-0,00094) 06-
nactax u Pecniyonuke Kapemnms (-0,00093).

Pernons! Ypana u IloBomxbs OKa3bl-
BalOT OoJlee yMEpEeHHOE BIIHUSTHIE Ha OKPY-
Karomue peruoHbl. MOXHO BBIJCITHUTH
Y PEruoHbI, CYyIIECTBEHHO OTIHYAOIINe-
Csl OT OKPYXAIOMINX 1Mo 00beMy pa3pada-
THIBAEMBIX TIEPEIOBHIX MTPONU3BOACTBEHHBIX
TEXHOJIOTHH, B YacCTHOCTH HOBOCHOUPCKYTO,
Tomckyto obmactr u KpacHomapckuit kpai.
JlanHble peTHOHBI 001aJaf0T MOIIHBIM
HAYYHO-UCCIIEJIOBATEIILCKUM TIOTEHITHA-
JIOM, KOTOPBIA MOXKET OBITH YCIENTHO pe-
aJM30BaH JIJISl CO3IaHUS TPOTrPECCUBHBIX
TEXHOJIOTUH, OJTHAKO WX MPOCTPAHCTBEH-
HOE pa3MellieHHe B OKPYKEHUH PErHOHOB,

B KOTOPBIX HE OCYIIECTBISIETCS aKTHUB-
Hasi HAyYHO-UCCIeoBaTeIbCcKas U Ipo-
W3BOJICTBEHHAS NIESTEIHHOCTH, HE IO-
3BOJISIET UM CTaTh MPOCTPAHCTBEHHBIMU
KJIaCTepaM¥ B3aHMOCBSI3aHHBIX PETHOHOB
CO CBOEH 30HOM BIMSHUS Ha OKPYIKAIOIINE
TEPPUTOPHUH.

IIpocTpaHCTBEHHBINA aBTOKOPPEIISIU-
OHHBIH aHAJIN3 C FCIIOIH30BAaHUEM pa3iIid-
HBIX IPOCTPAHCTBEHHBIX MATPHI] OKA3al,
YTO MOAABIISIONIEE OONBIIMHCTBO PETHOHOB
00pasyroT keadpanm LL nuarpaMMsbl pac-
cenmBaHUs MopaHa, 9TO CBUACTENbCTBYET
0 BBICOKOH MTPOCTPAHCTBEHHOW HEOTHOPO/I-
HOCTH TIPOIIECCOB Pa3paboTKH MEePETOBBIX
MPOU3BOJICTBEHHBIX TEXHOJOTUI. MBI MO-
JKeM HaOJIoaTh PKO BHIPAKEHHBIE [IEHTPHI
reHepalliy HOBBIX TEXHOJIOTHH U UX 30HBI
BIIMSHHS Ha OKPY’KalOIIHe TEPPUTOPUH.

Bo3MoxHOCTE GpOpPMUPOBAHHS
B Poccum mpocTpaHCTBEHHBIX KJlacTe-
POB B3aHMOCBSI3aHHBIX PETMOHOB, T€HE-
PHUPYIOLIMX MepeIOBble TPON3BOJCTBEHHbIE
TEXHOJIOTHH, ObliIa OATBEPIKJICHA U pac-
CYUTAHHBIMH B XOJI¢ IPOCTPAHCTBEHHOT'O
ABTOKOPPEJISIIIMOHHOTO aHAJTN3a 3HAYCHU SI-
MU T7100aJpHOr0 HHAeKca Mopana (Taba. 1).

[onmoxxuTeNbHBIC 3HAUYCHUS WH]IEKCA
MopaHa, pacCUMTaHHBIC C TPUMCHEHUEM
Pa3IUYHBIX MATPHI] MPOCTPAHCTBECHHBIX
BECOB, CBUJIETENBCTBYIOT O HATMYHH IPO-
CTPAHCTBEHHBIX B3aHMMOBIUSHUN MEKIY
UCCJIeYEMBIMUA TEPPUTOPUSIMHU, UX CXO-
JKECTh M0 00BeEMY pa3pabaThIBAEMBIX TIe-
PEIOBBIX TPOU3BOJICTBEHHBIX TEXHOJIOTUI
¥ BO3MOXKHOCTH ()OPMUPOBaHHSI IPOCTPaH-
CTBEHHBIX KJIACTEPOB.

HawnGomnee Bricokoe 3HaUeHHE TT100aITh-
HOTO WHAeKca MopaHa OBIIIO MOTy4YeHO
MIPH TPOBEJCHUH ITPOCTPAHCTBEHHOTO aB-
TOKOPPENSIIMOHHOTO aHAIHN3a C UCTIOJIb30-
BaHHEM MaTpPHIIBl CMEXKHBIX TPAHUIl. JTO
MO3BOJISIET HAM CJIeNIaTh MPEIOI0KEHNE
00 ONTHMAaJIBPHOCTH HUCIIOIB30BAHUS JIaH-
HOW MaTpPHIIBI MPOCTPAHCTBEHHBIX BECOB
MIPH TOCTPOCHUH TPOCTPAHCTBEHHBIX MO-
Jiesiell IMHaMHKHY pa3padoTKX epeaoBhIX
MIPOU3BOJICTBEHHBIX TEXHOJIOTHHA B PETH-
onax Poccuu.
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Tabnuvua 1. PeaynbTaTbl NPOCTPAHCTBEHHONO aBTOKOPPENSALMOHHOr0 aHan13a
obbema pa3pabaTbiBaeMbix NepenoBbiX NPOM3BOACTBEHHbIX TEXHONOM U
B 2021 r. no MmeToaMke MopaHa No pa3sInyHbiM MATPULLAM NPOCTPAHCTBEHHbIX

BeCcoB

Table 1. Results of spatial autocorrelation analysis of the volume of developed
advanced production technologies in 2021 according to Moran’'s method by

different matrices of spatial weights

Martpunbl IpoCTPpaHCTBEHHBIX BECOB MEXKIY I'mo6anbHbLI ) | o) | zonmm | posiis
aIMMHUCTPATUBHBIMU LIEHTPAMU PErHOHOB | nHIAEKC MopaHa
ITo aBTOMOOWIIBHEIM JTOpOTaM 0,0226 0,0005 | 3E-06| 42,3 0
HopmupoBanHast MaTpuIia o aBTOMO- 0,0227 0,0005 |3E-06| 42,43 0
OWIIBHEIM TOpOTaM
[To nuHEeHHBIM PacCTOSIHUSIM 0,0229 0,0005 | 3E-06 | 47,705 0
HopmupoBanHas MaTpulia o JIMHEHHBIM 0,0235 0,0004 | 3E-06 | 56,948 0
PacCTOSTHUSIM
[To cMeXHBIM TpaHUTIAM 0,1153 0,0008 | 2E-05| 146,61 0
HopmupoBarHas MaTpHIla IO CMEKHBIM 0,0913 0,0008 | IE-05| 110,89 0
rpaHUIaM
Io mpoTsHKEHHOCTH /I Ty TeH cOOOIIeHMs 0,0281 0,0006 | 4E-06 | 47,655 0
HopmupoBanHas MaTpuLa IO IPOTSIKEH- 0,0248 0,0005 | 3E-06 | 52,49 0
HOCTH /I Ty TeH COOOIIeHUS

Hcmounuxk: cocTaBIeHO aBTOpaMu.

4.2. Oyenka chaxkmopoe,
0KAa3b18A10WUX 6IUAHUE HA 00bEM
pazpadamuleaemvlx nepeoosvlx
HPOU3600CHIBEHHBIX MEXHOI02ULTL
4.2.1. Peecpeccuonnulii aHaius
NAHENbHbIX OAHHBIX

Jns oneHku $akTOPOB, OKAa3BIBAIO-
IIMX BIVSHHUE HA 00heM pa3pabaThIBaeMbIX
B perroHax Poccnu mepenoBhIX mpon3Bo/I-
CTBEHHBIX TEXHOJIOTHH, OBbLJIa TOCTPOEHA
perpeccuoHHas MOJAEIH C MCIIOIb30BAHM-
€M TaHeNBHBIX TaHHBIX 10 76 cyOheKTam
P® 3a nepuon ¢ 2000 o 2021 1.

[Ipu ee popmupoBanum U3-3a2 OTCYT-
CTBUS CTATUCTUYECKHUX NaHHBIX U3 pe-
TPECCHOHHOTO aHalu3a OBLIN HCKIIO-
YeHBI TAKWE PETHOHBI, Kak Pecybmnka
Kpeim, Uurymerus, Xakacuga u Yeuns,
r. CeBacTononb, EBpeiickas aBTOHOM-
Hag oOmacth, Henenkuit, UykoTckuit
u fImano-HeHelkuit aBTOHOMHBIM OKpyTa.

JlaHHBIE PETHOHBI OTIMYAIOTCS KpalHe
HU3KUM 00BEMOM pa3padaThIBaCMBbIX TI€-
PEIOBBIX MPOM3BOICTBEHHBIX TEXHOJIOTHH.

Hcxonnble faHHBIE B CTOUMOCTHOMR
(hopme OBLITH OYHIIEHBI OT HHQISIIHY C HC-
HOJIb30BaHMEM MHAEKCOB MOTPEOUTENBCKUX
LIeH, KOTOpbIe HaOII0NaIiCh B CyOBEeKTax
P® ¢ 2000 no 2021 r. Pacuet onucarens-
HBIX CTaTHCTHUK MO KJIIOUEBBIM EPEMEHHBIM
B MOJEJIN [T0Ka3ajl BICOKYIO HEOIHOPOA-
HOCTb UCXOIHBIX AaHHBIX. JJIsl MOBBI-
LICHUS UX OZHOPONHOCTH ObLIIa MPOBE-
JIeHa TIpoLeaypa JUHEapU3aluy JaHHbBIX
IyTEM H3BJICUCHUS HATYPAJIbHOIO JIOTa-
pudma. Pacmupennsiit Tect Augmented
Dickey — Fuller moaTBepaun ctanmmoHap-
HOCTB BPEMEHHBIX PSJIOB 110 UCCIEAYEMBIM
TIEPEMEHHBIM.

B pesynpraTe perpeccuoHHOro aHa-
JIM3a ONTUMAJIbHON PErPECCUOHHON MoJie-
JIBIO, KaK MoKa3ayu Tecthl bpeymn — Ilarana
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n XaycMmaHa, a Takxke HHPOpPMaLMOHHBIE
kputepui I1IBapra, Axavke u XaHHaHa —
Kywuna, 6bu1a ipr3HaHa MOJETb ¢ PUKCHPO-
BaHHBIMU 3 dexTamu. B Hell oTcyTCTBYET
ABTOKOPPENSILUS OCTATKOB, MYJIBTUKOJ-
JIMHEapHOCTh, HaOJIIoaeTcs TOMOCKeaa-
CTUYHOCTHh U HOPMAJIBHOCTh pacipezaese-
HUS OCTaTKOB.

IlocTpoeHHas Mozmeab MO3BOJMIA
YCTaHOBUTH NOJIOKUTEIBHOE BIUSIHUE

(GYyHKIUOHUPYIONINX B PETHOHAX Hayd-
HO-HCCJICIOBATEILCKIX OPTraHUu3alIiid, Yuc-
JICHHOCTH MCCIICIOBATEINICH, BHITIONHSFOIIINX
HAy4YHBIC UCCIICIOBAHUS U pa3pabOTKH,
a TaKk)Ke BHYTPEHHUX 3aTpar Ha MPUKIIA-
HbIC HAyYHBIC UCCIICIOBAHUS U pa3paboT-
KM Ha 00beM pa3padaThIBaEMBIX TIEPEIOBBIX
MIPOU3BOJACTBEHHBIX TEXHOJIOTHH (Ta0II. 2).

HeraruBHoe BIHSIHUE HA THHAMUKY
JTAHHOTO TTOKAa3aTeNsl 0Ka3ajia YHCICHHOCTb

Tabnuua 2. OcHoBHble napaMeTpbl perpeccwonHoﬁ Mopgenun 3aBMcuMoCcTuU
ANHAMUKHN obbema p83p368TblBaeMbIX TEXHONOrum oT P3a3/INYHbIX CbaKTOPOB

(c dpukcuposaHHbIMK 3 dekTamu)

Table 2. The main parameters of the regression model of the dependence
of the dynamics of the volume of developed technologies on various factors

(with fixed effects)

Variable Coefficient Std. Error ¢-Statistic Prob.
const -2,331 0,203 -11,460 <0,0001 ***
X1 0,519 0,076 6,809 <0,0001 ***
X2 -0,153 0,042 -3,647 0,0003 ***
X3 0,286 0,066 4,362 <0,0001 ***
X4 -0,016 0,026 -0,592 0,5539
X5 0,123 0,028 4,337 <0,0001 ***
X6 0,104 0,022 4,660 <0,0001 ***
R-squared 0,554 Mean 1,516

dependent var
Adjusted R-squared 0,513 S.D. dependent var 1,469
S.E. of regression 1,006 Akaike info 4846
criterion
Sum squared resid 1610 Schwarz criterion 5291
Log likelihood -2341 Hannan-Quinn 5011
criter
F-statistic 24,35 Durbin-Watson stat 2,179
Prob (F-statistic) 0,000
Breusch-Pagan test 0,971 0,548
statistic (LM)
Hausman test 24,752 0,0003
statistic (H)

Hcemounuk: cocTaBiaeHO aBTOpaMu.
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TEXHUKOB, 3aHSITHIX HAYYHBIMU HCCIE0-
BaHHMAMU U pa3paboTkamu. Beigensembie
B peruoHax (hMHAHCOBBIE PECYPCHI I pa3-
BUTHUS (pyHIaMEHTAIFHON HAYKH HE OKa3a-
TV BIHUSHUS Ha 00bEM reHepHUPYEMBIX TIe-
PEIOBBIX MMPON3BOJCTBEHHBIX TEXHOJIOTHIH,
k03¢ unreHT perpeccuu, COOTBETCTBYIO-
Wi JaHHOMY (DaKTOpY B MOJIETIH, OKa3a-
CSl CTATHCTHYECKH HE3HAYMMBIM.

Paccunranusie k03hPUITHEHTHI pe-
TPECCUU TOKA3aJId, YTO KIFOYEBBIM (hax-
TOPOM TeHEepaluu MEePEIOBBIX MPOU3-
BOJICTBEHHBIX TEXHOJIOTHH B pETHMOHAX
SBIISIETCS 00€CIIEYeHHOCTh TEPPUTOPUI
HAyYHBIMHU OpraHU3alUsIMU H HAyYHO-UC-
CJIeIOBATEIBCKUMHU KaJAPaMHU.

BwMmecTe ¢ TeM BbICOKOE 3HaUeHHE KOH-
CTaHTHI B MOJIENTU CBUETENBCTBYET U O Cy-
[IECTBOBaHUH APYTHX (PaKTOPOB, OKa3bI-
BAIOIINX 3HAUNTEJIHOE BIUSHUE HA 00beM
pa3pabaTbIBaeMbIX TIEPEIOBBIX MPOU3BOI-
CTBEHHBIX TEXHOJIOI'MH B peruoHax Poccuu.
TakuM GaKTOPOM, COTIIACHO BBIIBHHY-
TO# B paboTe rumotese, sIBIASIOTCS MPO-
CTpaHCTBEHHBIE 3P HEKTHI, BOSHUKAIOLIHE
OT COCEJICTBA PETHOHOB C BEAYLIMMH Ha-
YYHO-UCCIIEOBATEIbLCKUMHU LIEHTPAMU Te-
Hepaluu MepeaoBbIX TPOU3BOJCTBEHHBIX
TEXHOJIOTHH. MBI HCXOOUM U3 MPEIOI0-
JKEHUS O TOM, YTO PETHOHBI, HAXOISIHECS
B OKPY’KEHHH JIAHHBIX IIEHTPOB, OYIyT Tak-
K€ pa3BUBAThCS 00JIEE BRICOKUMH TEMITAMH,
aKTHBHEH T€HEepUPOBATh U BHEAPATH Niepe-
JTOBBIE TIPOU3BOJICTBEHHBIC TEXHOJIOTHH.

4.2.2. Mooenb npocmpancmeeHHo20

sanazovieanus (SAR)

Jng mpoBepKy AaHHOTO MPEII0N0-
KEHUs OBLITU TMOCTPOCHBI MOJEIH C TPO-
CTpaHCTBEHHBIM JlaroM (SAR) ¢ ncmoins-
30BaHWEM MaTPHI] MPOCTPAHCTBEHHBIX
BECOB 10 CMEXHBIM T'PaHHIIAM MEXY pe-
THOHAMU U INHEHHBIM PACCTOSHUAM MEXK-
Iy UX aJMHUHUCTPATUBHBIMHU IIEHTPaMU.
OCHOBHBIE TApaMETPHI JAHHBIX MOJCIICH
Y TIOKa3aTelI X TIOCTOBECPHOCTH Mpe-
CTaBJICHHI B Ta0II. 3.

TTomoXUTENBbHBIN, CTATUCTUYECKH
3HAYUMBIA KO3()PHUIUECHT perpeccuu

IPOCTPAHCTBEHHO B3BELICHHOH mepe-
MEHHOM, YCTaHOBJICHHBIN B X0OJIe perpec-
CHOHHOTO MOJEIUPOBAHMUS, TOATBEPAUIT
BEIIBUHYTYIO TUIIOTE3y O HAJTUYUU IIPO-
CTPaHCTBEHHHBIX 3P(EKTOB B TUHAMHUKE
pa3padaThIBaeMbIX TEXHOJIOTHI.

CornacHo TaHHBIM MOJIENSIM, Ha JIHA-
MUKY T€HEPHPYEMBIX B pErOHaX Mepeio-
BBIX IIPOU3BOACTBEHHBIX TEXHOIOTUH OKa-
3BIBAIOT BJIHSHHUE HE TOJHKO N3MEHEHWE
YUCIIEHHOCTH HayYHO-HCCIIEI0BATENHCKIX
OpraHU3alNii, HAy YHO-HUCCIIEI0BATEIbCKIX
U UHXKEHEPHO-TEXHUYECKHX KaJPOB U 00b-
eMOB (pMHAHCHPOBaHUS (yHIAMEHTATb-
HOM, MPUKJIAJHON HayKH M pa3paboToK,
HO M JeSITEIbHOCTH T0 pa3paboTke mepe-
JIOBBIX TEXHOJIOTHH B COCEIHUX PETHOHAX.

ITocTpoenHas Mozeinb, a B YaCTHO-
CTH BBICOKOE 3HaueHue KoddduimeHTa
perpeccuu mpu NpOCTPaHCTBEHHO B3Be-
HIEHHOHN NMEPEMEHHOH, M0Ka3ajla BaxKHOE
3Ha4Ye€HHE MPOCTPAHCTBEHHBIX OCOOEHHO-
CTeH pa3MeleHns] TPEIIPUSITHIA A Te-
HEpaluy MEePEaOBbIX TPOU3BOACTBEHHBIX
TeXHOJOrui. Pazmemascy B OKpyKeHHH
PEruoHOB, 001aIal0NINX MOIIHBIM Hayd-
HO-UCCJIEAOBATEAbCKUM MOTEHIUAIOM,
MPEANPHUATHS HOJYyYal0T BaXKHEee mpe-
MUMYIIECTBO B HCTIOJIB30BaHUU C(HOPMHUPO-
BaBILICHCS MHPPACTPYKTYPBI, HAYYHO-TEX-
HUYECKOT'0 KOMILIEKCa U 0ojee aKTHBHO
TeHEPUPYIOT HepEeOBbIC MPOU3BOACTBEH-
HBIE TEXHOJIOTHH.

Huzkue 3HadeHnst nHGOPMAITMOHHBIX
kputepues Schwarz u Akaike, cranmapr-
HBIX OMHMOOK W OCTATOYHOW JUCTIEPCHH,
a TaKke 0oyee BRICOKOE 3HAYeHHEe KBaIpara
KOPPEISIIUY UCXOMHBIX U CMOJIETUPOBAH-
HBIX 3HaYEeHUI 3aBUCUMOM TIEpEMEHHOM T10-
3BOJIFUIA HAM YCTaHOBUTH ONITHMAIIEHOCTh
pErpecCuOHHON MOJIeIH, TOCTPOSHHOU
C MCTIOJIF30BaHUEM B3BEIINBAIOIIEH Ma-
TPHIIBI TTO CMEXHBIM T'PAHUIIAM.

CornacHO JaHHOW MOZENN Ha 00B-
eM pa3pabaThIBaeMbIX MEPEIOBHIX MPO-
U3BOJCTBEHHBIX TEXHOJOTUH BIH-
SIIOT YHCJIEHHOCTh McCclenoBaTeseil
Y TEXHUKOB, 3aHATHIX HAyYHBIMHU UCCIIE/IO-
BaHUSIMH 1 pa3paboTKaMu, a TaKkKe 00beM
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OCYLIECTBIISIEMBIX 3aTpaT Ha QyHIaMEH-
TaJIbHbIE U MPUKJIATHBIC UCCIEAOBAHUS.
[annble GakTOpsl OKa3bIBAIOT HEMOCPE-
CTBEHHOE BIIMSHHUE HA JUHAMUKY pa3pala-
THIBA€MbIX TEXHOJIOTHUI B PErHMOHE UX CO-
CpPEeOTOUCHHUS ¥ KOCBEHHOE BIMSHHUE HA UX
JUHAMHKY B COCETHUX PErHOHAX.

4.2.3. Mooenv npocmpancmeenHoul

owubru (SEM)

J1s oTleHKM HaMA9Hs IPOCTPAHCTBEH-
HBIX 3aBUCHMOCTEH MEXAY OCTaTKaMH
B MIAHENBHON Monenu ¢ (PUKCHPOBAHHBI-
MU 3¢ppexramu 6bUTH CHOPMUPOBAHBI MO-
JIeNTA TpOCTpaHCTBEHHOHN omuOku (SEM),
MIPU 3TOM ONTHMAJILHOH, 00Manaromnei
HaMMEHBITUMU CTAHIAPTHBIMHU OITHOKA-
MH, OCTATOYHOU Aucriepcrer U nHdopma-
IIMOHHBIMH KPUTEPUSIMHU, ObljIa MpU3Ha-
Ha MOJIEJb, TOCTPOEHHAS C TPUMEHEHNEM
B3BEIINBAIONIEH MaTPHUIIBI 0 CMEXHBIM
rpanuiiam (taom. 2).

JlanHas MoJieib, B OTJIMYHE OT MOJIE-
JIU IPOCTPAHCTBEHHOT 0 Jara SAR, mo3so-
JIUJIA IOTBEPAUTH BIUSHUC YUCICHHOCTH
HAY4YHO-HCCIEA0BATEIBCKUX KaIPOB U BHY-
TPEHHHX 3aTpar Ha pa3padOTKU Ha TUHAMU-
Ky T€HEpUPYEMBIX B PETHOHAX MEPEIOBBIX
TexHoJoruii. Kak u B Mmonenu SAR, BrIfe-
JsieMBble B perMoHax (JUHAHCOBBIE pecyp-
CBI Ha pa3BUTHE PYHAMEHTAILHON HAYKU
HE OKa3aJil JOJDKHOIO BIUSHUS Ha POCT
o0BeMa pazpadaThIBAEMBIX TEPEIOBBIX
texHojoruil. [loctpoeHHas Moaens moka-
3aJa, 9T0, TOMUMO OKa3bIBAIOIINX BIIUSI-
HUE (aKTOpPOB, HAOMIONAIOTCS B3aMOCBS3H
1 B IPOCTPAHCTBEHHBIX OMMUOKAX MOJIEIH.

4.2.4. Mooenv npocmpancmeenno2o

sanazovieanus u owuoku (SAC)

s ydera mpocTpaHCTBEHHOTO Jlara
Y OITHOKHY B Mozienn Obla chopMupoBaHa
WHTETpupoBaHHAS Moellb SAC, TIpu TOM
ONTHUMAaJFHONW MOJENbIO Obla MprU3HaHa
MOJIeJTh 10 CMEKHBIM I'panuiam. OHa 1o-
3BOJIMJIA CKOPPEKTUPOBATH 3HAUCHUE OI1e-
HHUBAEMOT'0 IIPOCTPAHCTBEHHOTO 3 eKTa,
HaOJI0/IaBIIETOCs B IMHAMUKE pa3padaThl-
BaeMBbIX MEPEIOBLIX MPOU3BOACTBEHHBIX

texHonoruit. Koaddunuent npocrpan-
CTBEHHOW aBTOPETPECCHH, XapaKTEepU3y-
IOIIMH HAJTM4KeE IPOCTPAHCTBEHHOTO JIara
B MOJIEJIH, 3HAYUTEJILHO ITPEBBICUIT pa3Mep
BEKTOPA, HE 3aBUCSIINX OT BPEMEHH HHIH-
BUyaJbHBIX IPOCTPAHCTBEHHO 3aBUCH-
MBIX CrenupHIecKuX 3()PEKTOB, Xapak-
TEPU3YIOLIUX IPOCTPAHCTBEHHYO OLIHOKY
B MOZieJIU. DTO NOATBEPXKIAAET BAXKHOE 3HA-
YeHHE TIPOCTPAHCTBEHHBIX 3(pPeKkTOoB B Ha-
YYHO-TE€XHOJIOTHYHOM Pa3BUTHH PETHOHOB.
Poct o0Bema pazpabaTeiBaeMBIX TIEpEIO-
BBIX T€XHOJIOTUHA B Hay4YHO-HCCJIEI0BA-
TEIBbCKUX IIEHTPax CIOCOOCTBYET €ro po-
CTY U B OKPYXKAIOIUX UX PETHOHAX.
Moens MoITBEepAnIIa MOJIOKUTEIb-
HOE BIIUSHHE YKCIIa HayYHO-UCCIIeI0Ba-
TEIBCKUX OpPTaHH3allfii, UcCIIeI0BaATEb-
CKUX KaJ[pOB, BBIJIEISIEMbIX (PHMHAHCOBBIX
PECYPCOB Ha MPHKIAIHBIC UCCIICIOBAHUS
U pa3paboOTKH Ha AMHAMHKY pa3padaThi-
BaEMbIX B PETHOHAX HOBBIX TEXHOJIOTHIA,
a TakXe HeraTUBHOE BIWSHHE OCYIIECT-
BJISIEMBIX 3aTpaT Ha QyHaMEHTaJIbHbIC UC-
cienoBanusl. YUCICHHOCTD TEXHUYECKOTO
NIepPCOHAA, yYacTBYIOLIErO B HAYYHBIX UC-
CIIEIOBaHMSIX, KAK U B MOJIEITH, IOCTPOEH-
Ho#t mo MHK ¢ ¢ukcupoBannbiMu 3¢ dek-
TaMU, HE OKa3aja BIUSAHUS HA JUHAMUKY
pa3pabaTbsIBacMBIX TEXHOJIOTUH (TabmI. 2, 3).

4.2.5. [lpocmpancmeenuas mooenw

Hapbuna (SDM)

Jlnst yyeta mpocTpaHCTBEHHBIX d(dek-
TOB HCCIIeAyeMbIX (PaKTOPOB HAa AMHAMHKY
pa3pabaTbIBaeMbIX IIEPEIOBBIX IPOU3BOI-
CTBEHHBIX TEXHOJOTUH OBIIIM MOCTPOEHBI
perpeccuonHbie Mozenu apouna (SDM)
[0 ABYM MaTpHIaM NPOCTPAHCTBEHHBIX
BECOB.

OnTrManbHON MOZIEIIBIO 110 BCEM pac-
CMaTpHUBaeMbIM ITapaMeTpam ObLIa IpH3HA-
Ha MOJIEJIb, IPU IIOCTPOEHUH KOTOPOH HC-
[I0JIb30BaJIaCh B3BEIIMBAIOLIAs MaTpULIA
CMEXHBIX I'paHUIl MeX 1y pernoHamu. OHa
MIO3BOJIMIIA HE TOJLKO TIOATBEPAHUTH BIIH-
STHHE OKPY>KaIOIIMX PErHOHOB U CKOPPEK-
TUPOBaTh KO3(D(UIIUCHT MTPOCTPAHCTBEH-
HOW aBTOpETrpeccHH, HO M OMPEACIHTh,
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YTO Ha IMHAMHKY pa3pabaThIBa€MBIX ITe-
PEIOBBIX MPOU3BOJICTBEHHBIX TEXHOJIO-
T'Uil OKa3bIBAIOT MOJIOKUTEINHHOE BIUSHUE
pacroararoniuecst B COCeTHUX PernoHax
WH)XKCHEPHO-TEXHUYECKHE KaJphl, 3aHU-
MarIrecs Hay4YHBIMH UCCIIEIOBAaHUSIMHU
u pa3zpaboTkamu. B caMux permonax rex-
HUYECKHeE KaJpbl HE OKa3bIBAIOT BIHSHUE
Ha JMHAMUKY TeHEPHPYEMBIX TEXHOJIOTHH,
JMAHHBIN (akT OBLT TOATBEPXKICH U IPYTH-
MH PETPECCHOHHBIMH MOJIEISIMHU.

Mognens JlapbrHa B OTIHYHE OT MOJIE-
JU pocTpaHcTBeHHOro nara (SAR) noa-
TBepAUJIA BIUIHUE (HYyHKIIMOHUPYIOIIUX
B PETrHOHAX HAYYHO-HCCIICTOBATEIBCKIX
OpraHM3alfil U B TO € BpEeMs IMoKazaia
HETaTUBHOE BIMSHUE UX TUHAMHUKHU B OKPY-
XKaIoMuX pernoHax. Ha 3To ykaseiBaeT oT-
PULIATENIBHBIA IPOCTPAHCTBEHHBIN JIar yKa-
3aHHOI IepeMeHHoi (-62,9). Eciu yuecTs,
YTO 3HAYUTEIbHAS YaCTh HAYYHO-HUCCIIENIO-
BaTEIbCKUX OPraHU3alNi CKOHIICHTPUPO-
BaHa B 1§ peruoHax CTpaHsbl, a B OCTAIBHBIX
pEruoHax WX YUCICHHOCTH C KaXIbIM I'O-
JIOM COKpAIIaeTcsi, TO BIOJIHE 3aKOHOMEPHO
YCTaHOBJICHHOE MOJieibto [lapOuHa Hera-
THUBHOE BIIMSHHUE COKPAIIAIOIIEHCS YMCIICH-
HOCTH OpPraHU3aIuil B OKPYKAIOIUX PErH-
OHaX Ha IPOIECCHI pa3pabOTKH MEPEIOBLIX
MPOU3BOACTBEHHBIX TEXHOJIOTUH.

IlocTpoennast monens lapOuHa, Kak
Y TIpOYHEe MPOCTPAHCTBEHHBIE MOJIEIIH,
MOJITBEPINIIa HETATUBHOE BIUSHUE BHY-
TPEHHHUX 3aTpaT HAYYHBIX OpPraHU3aAIUN,
BBIJIEIISIEMBIX Ha (h)yHJaMEHTAIbHBIE HUC-
CIeZIOBaHUS, Ha TUHAMHKY pa3padaTsl-
BAaeMBIX NIEPENOBBIX MPOU3BOACTBEHHBIX
TEXHOJIOTHH, HO TIPX STOM I0Ka3alia 3HauH-
MOCTb BBIJIEJICHUS (DMHAHCOBBIX PECyPCOB
HAYYHBIM OpPTraHU3aIsAM, OCYIIeCTBIISIO-
ITIM JaHHBIE UCCIIEIOBAHUS B OKPYXKalo-
IIUX PETHOHAX.

Jl1s1 pa3pabOTKHU TEXHOJIOT Ui, BOCTpE-
OOBaHHBIX B MIPOU3BOACTBE, HEOOXOIUMBI
TIPUKJIaTHBIC UCCIICIOBAHUS U Pa3pabOTKH,
1 Mojenb JlapOrna mokasasa 3HAYUUMOCTh
BbIJICJICHUS (DUHAHCOBBIX PECYPCOB IS HX
npoBeacHus (Ta0. 2), onHako 0e3 GyHaa-
MEHTaJIPHBIX UCCIICIOBAHUM HEBO3MOKHO

HOJYYUTH TPOPHIBHOM, TPOT'PECCUBHBIH
XapakTep pa3padaTbIBaeMbIX TEXHOJIOTHH,
HO3TOMY BBIJENsIeMOe (PMHAHCUPOBAHUE
OpraHu3anusM QyHIaMeHTaIbHON HAYKH
OKPY’KaIOINX PETHOHOB OKa3bIBACT IOJIO-
KUTEIBHOE BIMSHHUE HA IMHAMHKY T'CHe-
pupyeMbIx TexHosorui. ITockonbky He Bce
PETHOHBI aKTUBHO T'€HEPUPYIOT JaHHBIE
TEXHOJIOTHH, & TOJIBKO T€, B KOTOPBIX CKOH-
LEHTPHPOBAH HAyYHO-HUCCIIEIOBATEILCKHI
MOTEHIIHA, TO U BBIICIIEMbIC OpraHN3aIH-
MU (PHAHCOBBIC PECYPCHI Ha MIPHKJIA THBIC
FICCIIEIOBAHUS U Pa3pabOTKH B OKPY Kalo-
HIMX PETHOHAX HE OKa3bIBAIOT JIOJKHOTO
BJIMSIHUS HA TUHAMUKY T€HEPUPYEMBIX Tie-
PEIOBBIX MTPOU3BOJICTBEHHBIX TEXHOJIOT Mt
B JIDYTUX TEPPUTOPHAIBLHBIX CUCTEMAX.

[IpoctpancTBeHHas mozens JlapOuHa,
MOCTPOCHHAS C UCIIOJIb30BAHUEM MaTPH-
bl TPOCTPAHCTBEHHBIX BECOB IO CMEX-
HBIM TPaHUIAM, IO MHOTHM KPUTEPHUSIM,
a B YACTHOCTH I10 CTaHAAPTHBIM OIIHOKaM,
pa3Mepy OCTaTO4HO# aucnepcuu, nHdopma-
UOHHBIM KPUTEPUSM, KBaJpaTy KOppesi-
[IUU MKy UCXOTHBIMU H MOJIEITUPYEMBI-
MU 3HAYCHUSIMH 3aBUCHMOW NepEMEHHON
ObL1a BEIOpaHa B Ka4eCTBE ONTUMAIbHON
MOJIEJIH, ONUCHIBAIOIIECH 3aBUCIMOCTb JH-
HAMUKH TeHEpHPYEMBIX B perroHax Poccun
NePEeIOBBIX TPOU3BOACTBEHHBIX TEXHOJIO-
T OT pa3iIMYHbIX (aKTOpOB, HAOMIOAA-
IOIINXCS KaK B CAMHX PETHOHAX, TaK U UX
OKPYIKCHHUH.

JlaHHast MOZIeIb MO3BOJISET YCTaHO-
BUTH BCE MHOTI'000pa3ne MpoCTPaHCTBEH-
HBIX 3P PeKTOB, KOTOPHIE HAOTIOAAIOTCS
B ITporieccax pa3paboTKH MepeIOBBIX MPOo-
M3BOJICTBEHHBIX TEXHOJIOTHH.

5. 06cyxxpeHne pe3ynbTaToB

ITocTpoeHHBIE PErpecCHOHHbBIE MOJIE-
JU U IPOCTPAHCTBEHHBIH aBTOKOPPEIIs-
LIMOHHBII aHAJIU3 MOKa3ajal 3HAYMMOCTh
IPOCTPAHCTBEHHBIX OCOOCHHOCTEH pa3-
MEIIEHHsI HAYy9IHO-UCCIIEJOBATEIbCKUX
OpraHM3anuil, Hay4yHbIX U HUHXXEHEp-
HO-TCXHUYCCKUX KaJPOB, a TAKXKC BbIJC-
nsieMoro (pUHaHCUPOBAHUSI HAYYHBIX UC-
CJIEIOBaHMM JJIs1 pa3pabOTKU MepeoBbIX
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MPOU3BOACTBEHHBIX TEXHOJOTUH. B yc- 78,9 % BblnensieMbIx Ha HAyKy (pUHAHCOBBIX
JIOBUSIX MPOCTPAHCTBEHHOW HEOAHOPOA-  CPEACTB, ObUIO paspaboTano 86,5 % u uc-
HOCTH HCCJIEYEeMBIX MPOIECCOB, TAKUE MOJB30BaHO 51,6 % BceX mepenoBhIX Mpo-
MOJIEIH TTO3BOJISIFOT C HANMEHBIIINM YPOB-  W3BOJCTBEHHBIX TEXHOIOTUH. OCHOBHBIMHU
HEM TOTPEITHOCTEH OIEHUTh UX 3aBHCH- IEHTPaMH HX HCIOJIH30BAHUS SIBISIOT-
MOCTBH OT ()aKTOPOB BHYTPEHHEH 1 BHEII-  CS PETHOHBI UX pa3paboTKu: T. MockBa
Heit cpensl. U B pesymnbrate mpoBeneHHoro (5,1 % Bcex mcmonib30BaHHBIX B Poccnu
WcCle0BaHUS JaHHAs THIOTe3a Oblla TepeNoBBIX TeXHOoJIoTuil), I. CaHKT-
MOJITBEPKICHA. IletepOypr (4,2 %), MockoBckasi 061acTh
Permnons ¢ pa3BuThiM HaydHO-Hccine- (6,3 %), CepanoBckas obmacts (6,4 %),
JTIOBATEIIbCKUM TOTEHIHAJIOM, K KoTopeiM  [lepmckwmii kpait (6,3 %), Camapckas 00-
Hamu ObuTH oTHeceHbI T. MockBa u CankT-  nacThb (2,8 %), PecnybOnuka Tatapctan
[eTepOypr, MockoBckast, CBepmiioBckas, (2,6 %), UensOunckas o6iacts (2,5 %),
Uensownckas, HoBocubupckasi, Tomckass ~ CaparoBckas o6macts (2,5 %) u ap. (puc. 2).
obnactu u apyrue cyobekTsl PD, 3HaYM- 3a mepuox ¢ 2000 mo 2021 1. ypoBeHb
TENBHO OTIMYAIOTCS OT IPYTUX TEPPUTOPH-  KOHIICHTPAIMU UCIOIb3YEMBIX TEXHO-
aJILHBIX CHCTEM U 10 00beMY U JUHAMUKE  JIOTUH 3HAYUTEIHHO BHIPOC B IMPOMBIIII-
pa3paboTKH MepeoBbIX MPOU3BOJICTBEH- JICHHO Pa3BUTHIX PErHOHAX, TAKUX Kak
HBIX TeXHOJNOrui. JlanHbIe peruoHsl oTu-  CBepsioBckas obnacts (¢ 2,9 mo 6,4 %),
YaroTCs M 3HAYUTEIbHBIMU pe3ysibTaTamMu  PecniyOnuka Tatapcran (¢ 1,5 mo 2,6 %),
UX BHEAPCHUS B IPOU3BOJICTRE. Jlenunrpasuckas obnacts (¢ 0,2 1o 1,1 %)
Tax, no ganubM 2021 1. B 18 peruonax, wu 1. Cankr-IletepOypr (c 3,0 mo 4,2 %),
B KOTOPBIX ObLJIO CKOHIIeHTpHupoBano 61,3%  KpacHomapckuii kpaii (¢ 0,5 mo 1,9 %),
BCEX POCCHUUCKHMX Hay4YHO-UCCenoBaTens-  [lepmckuii kpait (¢ 2,3 mo 6,3 %).
CKUX opranmuzamnuii, 78 % uccienoBare- Poct KoHLIIEHTpaIUU HCHOTB3YEMBIX
JICH ¥ TEXHUKOB, OCYIICCTBIISIONINX HAyY-  TEXHOJIOI'MH B TAHHBIX PErHMOHAX MO3BOJISIET
HBIE UCCIIEIOBAHM U pa3pabOTKH, a TAKXKE  HaM cZeJaTh BEIBOA O BOCTPEOOBaHHOCTH
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T MoOCKBa T CaHKT-IIeTepOypr e oCKOBCKad 001aCTh
CBepaiioBcKaf 001acTh e [ IepMCKHI Kpai

Puc. 2. [InHaM1Ka KOHLEHTPaLMUM MCNOMb3YeMblx MepefoBbiX MPOM3BOACTBEHHbDIX TEXHOMNOI 1A
B pernoHax Poccum 3a nepunog c 2000 no 20211, 8%

Fig. 2. Dynamics of the concentration of advanced production technologies in use in the regions
of Russia for the period from 2000 to 2021, in%

VlcmoyHUK: COCTaBNeHo aBTOpaMn
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CKOHIICHTPUPOBAHHOT'O B HUX MOIIHOTO
HayYHO-HCCIIEIOBATEIbCKOT'0 TTOTEHI[HA-
na. [I[poMbIIIeHHBIE TPEINPUSATHS PErH-
OHOB — IIEHTPOB Pa3pabOTKH MEPETOBBIX
MPOM3BOJCTBEHHBIX TEXHOJOTHI aKTHB-
HO WX BHEJPSIOT B IIPOU3BOJICTBE.

PocT KOHIIEHTpAIINU HCIIONIB3YEMBIX
TEXHOJIOTU HaOIo/aNcs U B pErHOHAX,
He 00J1a/1a0IIIX MOIITHBIM HAayYHO-HCCITe-
JIOBaTENbCKUM TTOTEHIIHAJIOM, HO pacroiia-
TaIIUXCA B HEMOCPEICTBEHHON OIM30-
CTHM K HUM, a UMEHHO, BO BiiagumMupckoii,
Bousoroackoit, Jluneukoit, TBepckoi,
Spocnasckoit o6macTax, KpacHosipckom
kpae, SIHAO u B Pecrry6ninke Mopnosusi.
Pacrionarasich B OKpY»KEHHH PErHOHAIbHBIX
HAYYHO-HCCIICJ0BATEIBCKUX IEHTPOB, Ta-
KHE TEPPUTOPUATIBHBIC CUCTEMBI MOy Yal0T
BKHOE MTPEUMYIIECTBO — JOCTYII K HAy4-
HO-HCCJICIOBATEIbCKOM HHPPACTPYKTYE,
HEOOXOIUMOM ISl Pa3padOTKH MEePEIOBBIX
MPOU3BOJICTBCHHBIX TEXHOJIOTUM, 2 TAKIKE
K WHHOBAIIMOHHOHN HH(DpacTpyKType (Tex-
HOTIapKaM, BEHYYPHBIM (pOHIaM), HEOO-
XOIMMOH JIJIsE UX YCIICITHOTO BHEIPEHUSL.

Takum 00pa3oM, B HAYYHO-TEXHOJIO-
TUYECKOM PAa3BUTHH PETHMOHOB HaOIIO1a-
I0TCS POCTPAHCTBEHHBIE YQ(EKThI, U OHU
OKa3bIBAIOT 3HAYUTEIHLHOE BIUSHUC HA JIH-
HaMHKY pa3padaThiBa€MbIX U UCIOIb3Y-
€MBIX MEePEeIOBBIX MPOU3BOICTBEHHBIX
TEXHOJIOTHH.

PesynbraTh! ucciieoBaHus coOracy-
I0TCS C TIOJyYEeHHBIMU BBIBOAAMHU JIPYTHUX
aBTOPOB, KOTOPBIE HAONFOIATN MIPOCTPaH-
CTBeHHBIE A(PPEKTHI B TPOIECcCaxX BIHSHUS
HAYYHO-HCCIIEIOBATEIHCKOTO MIOTSHITHAIIA
Ha THHAMHUKY Hay4YHO-TEXHOJIOTMIECKOTO
pa3BuTHs poBUHIIUYM KuTas, 4To Haluio
CBOE OTpakeHHe B mccienoBanusx He et
al. [6], Zhu et al. [7] u Yan et al. [8].

Pe3ynbraThl JaHHOTO HCCIIEAOBAHUS
COTTIACYIOTCS TaK)KE€ C BBHIBOJIAMH, TIONY-
JeHHBIMU PriKel [3], 0o OmaronpusTHOM
BIIMSIHUU HAyYHO-TEXHOJIOTMYECKOI0 10~
TEHI[MaJIa Ha JMHAMHUKY Hay4YHO-TEXHO-
JIOTUYECKOI'0 Pa3BUTHSL.

OcCHOBHOE OTPaHUYCHUE HAIIIETO HC-
CJICIOBAHMS 3aKJIIOYAETCSI B TOM, YTO

HCIONb3yEeMbIil B UCCICIOBAHUU METO-
JUYECKHUI MOAX0A B OOMbINeH cTeneHu
YYHUTHIBACT BIUSHUE BHYTPEHHUX (HaKTO-
POB Ha MPOIECCH pa3pabOTKU MEPEIOBbIX
MPOM3BOJICTBEHHBIX TEXHOJIOTHIA, TaM, TJe
MPOCTPaHCTBEHHBIC 3Q(DEKTH UMEIOT HaH-
Ooee Ba)KHOE 3HAUCHUE, M B MEHBIIICH CTe-
TICHH OIICHUBAET BJIMSHUE BHEITHUX (aK-
TOPOB, TAKMX KaK CAaHKI[HOHHOE JIABJICHHE,
3ampeT Ha UMIOPT BHICOKOTEXHOIOT Y-
HOTO 000pyIOBaHUS, HeCTAOMIBHAS JKO-
HOMHYECKAS U TIOJTUTHYECKAS CUTYyaIus
B MUPE U OP. OHGHKC HX BJIMAHUA HaA IIPO-
1ecchl pa3paboTKH MEPEOBBIX MPOU3BO-
CTBEHHBIX TEXHOJIOTHH Oy/IET IMOCBAIICHO
OTJICNILHOE HCCIICIOBAHME.

6. 3akniouyeHue

[IpocTpancTBeHHOE MOIECIUPOBAHNE
JUHAMUKH HAyYHO-TE€XHOJIOTHYECKOT0 pas-
BUTHS POCCUMCKUX PETHOHOB MO3BOJIHIIO
NOJTYYUTh 3HAYUMBIE CBEACHUS O (PaKkTo-
pax, BIUSIOUINX HAa CO3JaHUe TIePEeaOBbIX
IIPOU3BO/ICTBEHHBIX TEXHOJIOTUH. AHAIN3
MoKa3aJ, 4YTO KOHIIEHTpaLUs Hcclel0oBa-
TEIbCKUX OpraHu3alMil, HAyYHBIX U UH-
JKEHEPHBIX KaJpOB, & TAKXKe BBIIEIAEMOE
¢unancupoanue HUOKP, urpatot pema-
IOLIYI0 POJIb B pa3BUTHH NEPENOBBIX MPO-
W3BO/ICTBEHHBIX TEXHOJIOTHH.

UccnenoBanue BBIABUIIO, YTO TEP-
PUTOPHUH, C aKTUBHO Pa3BUBAIOIIUM-
Cs Hay4YHO-HCCJIEA0BATEIbCKUM MOTEH-
[[MAJIOM, OTJINYAIOTCS 3HAYUTEIbHBIM
00beMOM pa3pabaThiBa€MBIX MEPENO-
BBIX IPOU3BOACTBEHHBIX TEXHOIOTHM.
CKOHLIIEHTPUPOBAaHHBIE 3/1€Ch HAYYHBIE
OpraHu3aliH, Hay YHO-HCCIIEN0BATENBCKIAE
1 MH)KEHEPHO-TEXHUUECKUE Kaapbl, PHHAH-
COBBIE PECYPCHI, BBIIEISIEMBIE HA HAY YHBIE
HCCIeOBaHUS ¥ pa3pabOTKH, TTOJIOKHUTEIb-
HO BJIMSIOT HAa THHAMHUKY T€HEPHPYEMBIX
HOBBIX TexHoJorui. ITockoneky 3Ha4H-
TeJIbHAs 9acTh JAHHBIX TEXHOJIOTMH pa3pa-
OaTpIBaeTCs B pErMOHaX C Pa3BUTHIM IIPO-
M3BOACTBEHHBIM KOMILIEKCOM, TO MOKHO
MPEANONIOKUTh, YTO CKOHIIEHTPHPOBaH-
HBI HA UX TEPPUTOPUU HAYUHO-UCCIIE-
JIOBAaTEIbCKUI MOTEHIINAJ BOCTPEOOBaH.
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Perpeccuonnble MOENU U IPOCTPaH-
CTBEHHBIN aBTOKOPPEISIIIUOHHBIN aHATU3
MOKA3aJI1 3HAYMMOCTh IPOCTPAHCTBEHHBIX
0COOEHHOCTEH IPOIIECCOB pa3pabOTKH Iie-
PEOBBIX MPOU3BOACTBEHHBIX TEXHOJO-
ruii. Pernonsl, 001agaronye MOIIHLIM Ha-
YYHO-HUCCIIEAOBATEIbCKUM ITOTEHLIHAIIOM,
MMEIOT 3HaYUTEIIbHbIE PE3YJIBTAThI B pas3-
paboTKe W BHEAPCHUH MEPEIOBBIX TEXHO-
JIOTHH B XO3IMCTBCHHOU JCATEIILHOCTH.

Takum 00pa3oM, MOKHO 3aKJTFOUUTH,
qTO MOCTABIICHHAS HUCCIEA0BATCIbCKAS
1ieJib, @ MUMEHHO, OLIEHKA BJIIMSHUS JUHAMU-
KU HAyYHO-HUCCIIE0BATETHCKOTO TIOTEHITH-
ajia perMOHOB Ha IWHAMUKY pa3padarhIBac-
MBIX B HUX MIEPEAOBBIX MTPOU3BOICTBCHHBIX
TEXHOJIOTUHA C TOMOUIbIO METOIOB MPO-
CTPAHCTBEHHOT'O MOJIETUPOBAHHUS, U CO-
OTBETCTBYIOIINE 3a/1a4H JJIsI pealu3alluu
JIaHHOW 1IeJIN, JOCTUTHYTHI.

Taxoxe B mpoiiecce uccieioBaHus Oblia
MOJITBEP>KIEHA TUIIOTE3a O TOM, 4TO B yC-
JIOBUSIX BBICOKOU IPOCTPAHCTBEHHOM HEON-
HOPOJHOCTHU HAYYHO-TEXHOJIOTHYECKOTO
pPa3BUTHUSI NIPU OIICHKE BIUSHUS Pa3Inuy-
HBIX (DAaKTOPOB Ha TMHAMHKY pa3padaThi-
BAEMBIX MEPEAOBBIX MPOU3BOICTBEHHBIX

CnncoK ncnonb30BaHHbIX UICTOYHUKOB

TEXHOJIOTHH HeAoNmycTUMO (popMupoBa-
HUE OOBIYHBIX PETPECCHOHHBIX MOAETICH,
HE YUYHUTHIBAIOIIUX MPOCTPAHCTBEHHBIE
a¢(deKTrI, a nerecoodpa3Ho MOCTPOSHUE
NpocTpaHCTBEHHBIX Mozeneil SAR, SEM,
SAC, SDM wu ap.

TeopeTnueckas 3HaYUMOCTb IPOBECH-
HOT'O HCCIIEJOBAHMSA COCTOUT B Pa3BUTHHU
METOANYECKOTO MOAXO0AA IS MPOCTPaH-
CTBEHHOT'O MOJEIMPOBAaHUS NTUHAMHKHU
pa3pabaTbIBaeMbIX IIEPEIOBBIX IPOU3BOI-
CTBEHHBIX TEXHOJIOTHH B pernoHax Poccun,
a TakKe B BBISIBJICHUH (DAaKTOPOB, BIUSIO-
IINX Ha X CO3/IaHHE.

[pakTryeckast 3HAYNMOCTD UCCIIEIOBa-
HUS 3aKJTI0YaeTCS B BO3MOKHOCTH HUCTIOJb-
30BaHUs MOJTYYEHHBIX PE3yIHTaTOB OpraHa-
MU BJIACTH 1151 GOPMUPOBAHUS CTpATETHil
COZICHCTBUA HAyYHO-TEXHUIECKOMY Pa3BHU-
THIO peruoHoB Pocculiickoit @enepanuu,
YYUTBIBas BaKHOCTh Pa3BUTHUS UX Hayd-
HO-HCCJIEJ0BATEIBCKOr0 MOTEHIINAA JJIsI
o0ecrneueHns TEXHOJOTHYECKOTro cyBepe-
HUTETA B YCJIOBUAX CAHKI[MOHHOI'O /1aBJie-
HUS U CYIIECTBYIOUINX OTpaHUUYEHHUH B J0-
CTyIE K MEXAYHAPOJHHIM (DUHAHCOBBIM
1 TEXHOJIOTUYECKUM PBIHKAM.
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Abstract. The study of the scientific and technological development of Russia's regions
is important for several reasons. Firstly, the development of advanced production tech-
nologies is crucial for enhancing the competitiveness of Russian industry and ensuring
the country’s technological sovereignty. Secondly, analyzing the impact of science ex-
penditures, the number of researchers and the number of organizations on the develop-
ment of advanced technologies will help to identify the factors that either promote or hin-
der scientific and technological progress in different regions. This, in turn, can serve as
the basis for developing proposals to update the Strategy of Scientific and Technological
Development of the Russian Federation, as well as the development strategies of federal
districts and constituent entities of the Russian Federation. The purpose of this study is
to assess the impact of the dynamics of the regions’ R&D potential on the dynamics of
advanced production technologies developed within those regions using spatial model-
ling methods. The following hypothesis has been proposed - increasing budget expendi-
tures on science and technology has a positive impact on the development of advanced
manufacturing technologies in Russian regions. The novelty of the methodological ap-
proach lies in the use of spatial modelling methods applying several spatial weight matri-
ces. In the course of the study, it was confirmed that the dynamics of the newly devel-
oped advanced production technologies is positively influenced by the engineering and
technical personnel based in the neighboring regions who are engaged in research and
development, as well as by the financial resources allocated to scientific organizations of
the surrounding regions to conduct fundamental research. According to Durbin’'s model|,
the number of R&D organizations operating in the surrounding regions and the amount
of funding allocated for applied research and development have a negative impact on the
dynamics of developed advanced technologies. The theoretical significance of the study
lies in the identification of factors affecting the creation of domestic advanced manu-
facturing technologies. The practical significance lies in the possibility of using these re-
sults to form strategies to promote scientific and technological development of the re-
gions of the Russian Federation under modern conditions.

Key words: scientific and technological development; spatial modeling; Russian regions;
spatial lag model (SAR); spatial error model (SEM); spatial lag and error model (SAC); Spatial
Darbin model (SDM).
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Ha OCHOBE NPOM3BOACTBEHHbIX GYHKLMI C NPUBEAEHHBbIMU
CTOMMOCTHbIMU (PaKTOpPaMu
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AHHoTauums. [py MOLENMPOBaHMM PA3BUTUA SKOHOMUKM PETMOHOB Ha OCHOBE MPOM3-
BOACTBEHHbIX DYHKLMIMN BO3HWKaET Npobnema Bbibopa Mopenen, GakTopoB 1 MeTo-
OVIK KOPPEKTUPOBKM CTOMMOCTHbBIX XaPaKTEPUCTUK C LIeSbio MONYYeHWs 3AeKBaTHbIX
M TOYHbIX MOZEenen, a8 Takxke GOPMUPOBaHUM YACTHbBIX U MHTErPanbHbIX MOK33aTenemn
pesynbTaTUBHOCTYM. Takas Npobnema CTaHOBMTCSH 0COBEHHO CYLLLECTBEHHOM B CNY4ae,
€C/M MOAENM 8JEeKBaTHbI M TOYHbI, 3, CIEA,0BaTENBHO, M3YYaeMblii MPOLLECC MHBaPWaH-
TEH OTHOCUTENIbHO MCMOMb3yeMblx Modenen, hakTopoB 1 MeToAMK pacyeTa. Lienb mc-
CnefoBaHUs — OLEHKa PesynbTaToB MYHKLIMOHMPOBAHNS PErMOHOB Ha OCHOBE MPOn3-
BOACTBEHHbIX QYHKLMI NPY YCNOBUN MHBAPUBHTHOCTM MPOLLECCa M3MEHEHMSA 0bbema
BPIM oTHoCUTENbHO Moaenew, GaKkTopoB 1 METOAMK UX MPUBEAEHNS K CONOCTaBMMOMY
BWAY NPV MOAENMPOBaHUN Pa3BUTUSA SKOHOMUKKM cybbeKkToB Poccurickon Depepaumm.
MMnoTesa nccnenoBaHUs — MHBAPUAHTHOCTb NpoLLecca M3MeHeHns obbema BPIM oTHO-
CUTENbHO MCMOMb3YeMblx MoAenen, GakTopoB U METOAMK NPUBEOEHNS CTOMMOCTHbIX
nokasaTenen K ConocTaBMMOMY BUAY. MiccnepnoBaHve Bbino NnpoBefeHo Ha OCHOBE
LaHHbIX 10 0bnacTam LieHTpanbHoro depepanbHoro okpyra (2007-2020). B peaysib-
TaTe Ha 6ase NATM NOCTPOEHHbIX MoAenen, GaKTOPbl KOTOPbIX PACCYUTHIBANUCH NATHIO
Pa3nMYHbIMM CNOCOBAMK, YYUTBIBAIOLLMMM KaK M3MEHEHME LIEH, TaK 1 CpeaHeroaoBble
XapPaKTEePUCTUKM, Bbino onpefeneHo, YTo YacTHble MHAMKATOPbI UMEKOT CXOAHYI0 An-
HaMWKy. [py 3TOM CTATUCTUYECKME TECTBI M 3BTOPCKaA METOAMKA Bbibopa Mogenu, yym-
TbIBaKOLL3A MPYOPUTETbI PA3BUTUS PEFMOHOB, HE A3/ BO3MOXKHOCTb BbISBUTb HAUNYY-
LUYHO 13 H1X. 3TO MO3BOMIIO CAENaTh BbiBOA 06 MHBAPMBHTHOCTM M3Y43eMoro NpoLIecca
OTHOCUTENbHO MOAENEN N MCMONb3YeMbiXx METOAMK KOPPEKTUPOBKM. [Ing peleHns
npobnembl Bbibopa Mogdenen Ans oLeHKy pe3ynbtaToB GYHKLMOHWPOBaHUS PErOHOB
NpPeaIoXKeHo MCMNONb30BaTb MHTErPabHbIV MOKa3aTeNb Pe3ynsTaTMBHOCTH, 0606LLa-
IOLLMIA MCMOMb3YEMble METOAMKM PACHET], YTO YMEHbBLLIAET BANSHME CYDbEKTUBM3MA Ta-
KOro Bblbopa. TeopeTmnyecKas 3Ha4YMMOCTb 38K/KOYaETCS B BOSMOXHOCTM MPUMEHEHWS
METO[0/0rnY OPMUPOBEHNS YACTHbBIX M MHTErpasbHbIX NOKa3aTenen peaynsTaTms-
HOCTM A9 NPOM3BOSIbHbIX COLMANbHO-3KOHOMUYECKMX CUCTEM. MpaKTUYEeCKas 3HauUM-
MOCTb NPOBEAEHHOI0 MCCEA0BaHWSA 3aKMOYaETCA B TOM, YTO NOYYEHHbIe pe3ysbTa-
Tbl MOXKHO MCMNOMb30BaTb A9 Pa3paboTKM MEPONPUATUI, LieNb KOTOPbIX — 0becneunTb
ycTonumsoe pa3suTme obnacTen LieHTpanbHoro depepanbHOro oKpyra.

Kniouesble crosa: BanoBoOV PervoHanbHbIi MPOAYKT; MPOM3BOACTBEHHAA QYHKLMS; Co-
LIMaNIbHO-3KOHOMNYECKad CUCTEME; USMEHEHWNE LIEH; I/IHTerpaJ'IbeIlZ MHONK3TOP,; OLEeH-
Ka; aHanus.
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1. BeepeHnue

[Ipu n3y4eHnn SKOHOMHUKH PETHOHOB,
paccMaTpuBaeMbIX KaK COI[MAIBHO-IKO-
Homuueckue cucremsl (JC), B kKauecTBe
OCHOBHOTO MaKpPO3KOHOMHYECKOTO ITOKa-
3aTess UCMONMB3YIOT BaJIOBOM PErHOHAIb-
HeIi mponykT (BPII), nmraMuka koToporo
MOJET OBITh TPOMOJIETTHPOBAaHA TTOCPEI-
CTBOM CHEIUAIBHBIX IKOHOMHUKO-CTATH-
CTUYECKHUX MOJIEIIeH — ITIPOU3BOACTBEHHBIX
byuxui (I1D).

Haubonee gacTo ucnonp3yeMbIMU MO-
JIEIISIMHE SIBIISTFOTCSI CTETICHHBIE MYJIBTUILIH-
KaTHUBHEIC MOJICITH, aHAJIOTUIHBIC HEOKJIAC-
CHYECKOW MPOU3BOACTBEHHON (YHKIIMHU
Ko66a — Jlyrmaca, ycTaHaBIUBaOIIEH
CBSI3b MEX Ty pe3ynbraramu (00sem BPII)
1 OCHOBHBIMU (haKTOpPaMH IIPOU3BOJICTRA,
B TOM YHCJI€ CTOUMOCTBIO OCHOBHBIX (DOH-
noB (O®D). Beneacteue HHGISIIMOHHBIX
MPOIIECCOB peasibHasi CTOMMOCTh OCHOB-
HbIX QoHAO0B 1 00beMa BPII otnuuaercs
0T (haKTHUYECKON CTOMMOCTH, YTO MPUBO-
JIUT K HEOOXOIUMOCTU X KOPPESKTHUPOB-
KU C LIEJIBIO IOCTPOEHUS ajileKBaTHbIX [1D
JUISL MOZICTTUPOBAHUS Pa3BUTHUS SKOHOMUKH.

Hcnons3oBanue pazauyHbIX METOUK
MIPUBE/ICHHSI CTOMMOCTHBIX XapPaKTEPHCTUK
K COIOCTAaBUMOMY BHUIY BEAET K M3MEHE-
HUIO 3HaueHui napamerpos [1d u craru-
CTUYECKUX XapaKTEPUCTHK, 0OOCHOBHIBA-
IOIIUX aJIeKBaTHOCTH Mojeei. [Ipu atom
BO3HHKAeT IpobiieMa ux BIOOpa B CiIyyae,
€CJIM MOJICITN aJICKBATHBI M UMEIOT PHUEM-
JIEMYI0 TOYHOCTH, YTO JAET BO3MOXKHOCTh
BEIJIBUHYTH IIPENIIOJIOKEHNE 00 WHBapH-
aHTHOCTH M3y4aeMOro Iporecca OTHOCH-
TEJIEHO HCTIONB3yEMBIX IIPOU3BOACTBEHHBIX
¢GyHKIINH, PaKTOPOB U METOIUK IIPHUBEIE-
HUS CTOMMOCTHBIX XapaKTEPUCTHK K COMO-
CTaBHMOMY BHIY.

B aToM acniexTe Al ONEHKH PE3yIIb-
TaTOB (PYHKIIMOHWPOBAHS PETHOHOB, JICH-
CTBYIOIIHMX B Pa3dUYHBIX yCIOBHAX, 4TO
HEOOXOAUMO YUYUTHIBATH B IKOHOMHUYE-
CKUX UCCIICMOBAHUIX, AKTyaTbHBIM IIPE/I-
CTaBJIIETCS MCIIOJIb30BAHUE YaCTHOTO
1 MHTErPajbHOro (0000IICHHOT0) MHINKA-
TOPOB, TTO3BOJISIONINX UCKITIOUUTE BIUSHUE

Pa3IMYHBIX SAMHUIl H3MepeHus, dpdek-
Ta MacmTada U y4ecTh pa3lInyHbIe ajeK-
BAaTHbIE METOAUKH, UTO B UTOT€ AACT BO3-
MOXHOCTb IIPOBOJIUTH KOPPEKTHBIE OLCHKY
Y CPAaBHUTENbHBIN aHAIN3 pa3HOKAYECTBEH-
HBIX U Pa3HOYPOBHEBBIX COLUAIBHO-IKO-
HOMHYECKHUX CHUCTEM (B JaHHOM CITydae —
cyowrexToB Poccutickoit denepannn).

Llenv uccnedosanus — oieHKa pe3yib-
TaToB (PYHKIIMOHNPOBAHUS PETMOHOB Ha OC-
HOBE MTPOW3BOACTBEHHBIX QYHKIIUN TIPU
YCJIOBUU MHBApPUAHTHOCTH IIpoLiecca u3Me-
Henus ooreMa BPIT orHOCHTEIBLHO MOJIE-
nel, (haKTOPOB U METOAMK UX MTPUBEIACHUS
K COIIOCTaBUMOMY BHAY IIPH MOACITHPO-
BAaHWUM Pa3BUTHS IKOHOMUKH CYOBEKTOB
Poccuiickoit deagepauum.

Obvexm ucciedoBanusi — perHOHAIb-
HbI€ COIMAJIbHO-3KOHOMHYECKHUE CHUCTE-
MBI, 00Jlafaromue OJHOPOIHBIMH pe-
3yJBTaTUBHBIMH MpHU3HaKaMu (0071acTH
LenTpanbHOro denepanbHOTO OKpyTa).

Ilpeomem uccnedosanus — oTINIUS
pe3ynbraToB ouenku BPII B 3aBucumocTu
OT BBIOPAHHOW METOJUKH.

Tunomesa uccaedosarusi — HBAPU-
AHTHOCTH TpOIlECCa U3MEHEHUS 00beMa
BPII 0THOCHTENBHO UCIONb3yEMBIX MO-
Jieseit, pakTOpOB M METOHMK TIPUBEIICHUS
CTOMMOCTHBIX MOKa3aTeNiel K CONOCTaBu-
MOMY BHY.

Cmpyxkmypa cmamwu: UCCIEOBaHUE
COCTOMT U3 BBEJCHUS, pa3/ieia O CTEIICHU
MpopaboTaHHOCTH TTPOOIIEMBI, METOAOJIO-
TUYECKOTO paszfieia U HH(HOPMAIMOHHON
0a3bl UCCIIeIOBAHUS, PE3YIBTATOB UCCIIe-
JIOBAaHWS, OOCYKICHUS, 3aKITFOUSHUSI.

2. CteneHb npopaboTaHHOCTH

npobnembi

Ipn MonennpoBaHNK SKOHOMHUKH PETH-
OHOB BOITPOC IIPUMEHEHU S BaJIOBOTO PETHO-
HAJIBHOTO NTPOAYKTA B KAYECTBE OCHOBHOTO
II0Ka3aTess COCTOAHUS, (YyHKIIMOHUPOBA-
HUs, cOATAaHCHPOBAaHHOTO Pa3BUTHSI CyOb-
extoB Poccutickoit denepaiinu, KOPpEeKTHO-
ctu pacueta BPII octaercs oTkpsITEIM [1].

MuxeeBa [2] moka3bIBaeT, 4TO U3MeE-
HIach Metoponorus popmuposanus BPIL,
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YTO IIPHUBEJIO K PAAY TPYAHOCTEH IMPH MO-
JIETUPOBAHUHU Pa3BUTHUS PETHOHATBHON
SKOHOMUKH, OIIEHKE cOallaHCHPOBaHHO-
CTH, aHAJIM3€ U HHTEPIPETAI[UHU Pe3yIbTa-
TOB, BBISIBIICHUH TPUYHH U3MEHEHUS 00b-
€Ma BaJIOBOT'O0 PETHOHAIFHOTO TMPOAYKTA.
ABTOpOM 000OCHOBAHO, YTO TEKYIIas PhI-
HOYHAsI CTOMMOCTh OCHOBHOTO KamuTala
CITyKHUT OCHOBOH ISl TOTPEOIEHIS OCHOB-
HOT'O KamuTala Mo CeKTOpaM 3KOHOMHKH.
HoBpriii crioco0 orieHK# MOBIIEK 3a co00it
BHECEHHE M3MEHEHUH B PETHOHAIBHYIO
u oTpaciieByro cTpykTypy BPII. Takxe
CMECTHIIMCh OTHOCHUTECIIBHBIC ITO3UIITUHA PE-
THOHOB B CUCTEMC HAIIlMOHAJIBHBIX IIOKAa-
3ateneil. Ilo pesynbratam nepecuera BPIT
MPOMU30IIIO CHUKCHUE MEKPETHOHAb-
HoOW nuddepeHnnanuu nokazarenei pa-
JIOBOI'O BHYTPEHHET0O IIPOAYKTa HA OYIIy
HaceneHus. Muxeesa [2] mpoBena aHaIu3
U3MEHEHUH CTPYKTYPBI I'PYIIIT HA OCHOBE
OTUYETOB O (POPMHPOBAHUU H UCTIONB30BA-
HUM J0X0/0B. [lepexon Ha HOBYIO METO-
JIOJIOTHIO MIPUBEI K YBEIIMYEHUIO pa3phbiBa
YPOBHS MIOKa3aTeNei peTHOHATBHBIX CUYCTOB
Y HETOCPEJCTBEHHO HAOII0aeMbIX TTOKa-
3areneii. [lonmyueHHbIC pe3yabTaThl MOTYT
CIYyX UTh OTIIPABHON TOYKOH IUJIsSI IOHU-
MaHUS HEOOXOJJUMOCTH y4eTa U3MEHCHHU S
IIEH OCHOBHEIX (DOHJIOB Ipu (popmMupoBa-
HuM Mozenel namenenus BPIL

COanaHCHpPOBaHHOCTD, OIIEHKA KOTO-
POii OCYIIECTBIIIETCS Yallle BCETO Ha OC-
HoBe BPII ¢ Touku 3peHUs CUCTEMHOU
MapajuTrMbl, — 3TO CBOWCTBO CTPYKTYPHI,
pasBuTHE U PYHKIIHOHUPOBAHUE KOTOPOU
obecrieunBaeTcs Oaroaps ee CucTeMaw,
aJeMeHTaM U moacuctemaM. OIUHIIOBA
u Pomanoga [3, c. 8] oTMe4aroT, 4TO OJHO
Y3 MPOTHUBOPEYUN COBPEMEHHON 3KOHOMHU-
KH — 3TO CIIO)KHOCTP B IOCTH)KEHUH Oaaf-
ca pa3BUTHS M CTAOMIBHOCTH B MIPOIIECCe
TOTO, KaK OCYIIECTBISETCA (QyHKITHOHH-
poBaHHE OOBEKTA.

Ob6ecrieueHue CouagTbHO-3KOHOMHUYE-
CKOT'0 pOCTa B paMKaxX paBHOBECHOTO pa3-
BUTHS IIPOUCXOAUT B IIPOLIECCE CTPYKTYP-
HBIX U3MEHEHUH IIpu yCJIOBUHU TOT'O, UTO
COOTHOILICHHUE CUJI U SHEPIMH COXPAHSIETCS

B paMKax, HaXOJSAIIUXCS O] KOHTPOJIEM.
JluxtenmreitH u Pocc [4] oTMeuaroT, 4TO
JTAaHHBIE H3MEHEHU S JIOJDKHBI UMETh 00JTb-
II1e KaYeCTBEHHEIH, a He KOJTUYeCTBEHHBII
xapakrtep. Ho mpu 3ToM gomxHa mpownc-
XOAUTh UACHTUDUKAUS yKa3aHHBIX U3-
MEHEHHUH, NyCTh U HesABHasA. s Takou
HAJCHTU(UKAIIMA MOXKHO FCIIOTh30BaTh CH-
cTeMy cOaTaHCHPOBAaHHBIX HHIUKATOPOB.
IokazaTtenu cOanaHCHPOBAHHOTO Pa3BUTHUS
HESIBHO OTPaXKaroT, KaKHe U3MEHEHUS ITPO-
HACXOJAT B DJIEMEHTAaX CHCTEMBI, B CHCTEM-
HBIX CBA3SIX, @ TAK)KE B CHCTEME B LIEJIOM.

Ilo MHEHMIO MHOTHX HCCIIEAOBATENECH,
pocT 00beMa BaJIOBOTO PETHOHAIBHOTO MPO-
IyKTa HaXOAUTCS B 3aBUCUMOCTH OT YHC-
JIEHHOCTH 3aHATHIX U CTOMMOCTH OCHOB-
HEBIX ()OHJIOB.

N3meHeHue CTOMMOCTH OCHOBHBIX
(OHIOB B3aUMOCBSI3aHO C TAKUM (PAKTOPOM,
KaK OOHOBJICHUE WJIA MOJICpHU3aIUsI 000-
pynoBanus. Takum 00pa3oM, KaYeCTBEHHOE
U3MEHEHHNE HEKOTOPOT 0 JIEMEHTA CHCTEMBI,
BKJIIOYasi MCIOJIb30BAaHUE HOBBIX TEXHOJIO-
THH, BIeYeT 3a co00il n3MeHeHHe ero QpyHk-
[UOHUPOBAHUS, OCHOBAHHOE YKE Ha WHBIX
npuHnunax. Tpanchopmanus CUCTEMBEI,
OCYIICCTBIISIOMIASACS IO/ BIUSHUEM (aK-
TOPOB, YIPABISEMBIX ¥ HEYPABISEMBbIX,
HaXOJIUT CBOE OTPaKEHUE B U3MEHEHUU CH-
CTEMHBIX IEJIEBBIX MOKa3aTesei, 4To SB-
JSIETCS TPU3HAKOM €€ Pa3BUTHSI.

[Ipu monenuposanuu BPII yame Bce-
r'0 UCTIONB3YIOT HEOKJIACCUYECKYTO TTPOU3-
BOJCTBeHHYI0 QpyHKIHI0 K0o66a — [lyrmaca
i ee Monudukaruu. Ho 3agactyto nccie-
JIOBATENH JETAr0T BEIOOD B MTONB3Y JTNHEH-
HBIX MOJIEJIeH, TIOCKOIBKY MX TapameTphl
OTIPEAETAIOTCS HanOoJIee MPOCTO.

Dreyer & Schmid [5] ucronp3oBanu
JTWHEWHBIE MOACIHN JJIsI OleHKH AP dhek-
THBHOCTH SKOHOMHYECKOT'O POCTa CTpPaH
EBpocoro3a. OHY TO3BOJIHITN BBISIBUTH CY-
[IECTBEHHOE BJIMSTHUE HA 3TOT POCT CTOU-
MOCTH OCHOBHBIX (DOHIIOB U MMEFOIIHXCS
TPYJOBBIX PECYPCOB.

Sayaria et al. [6] mpumeHsIH aHaNO-
TUYHBIE CTATUCTUYECKHU aJIeKBaTHBIE MO-
JIeTTH, 9TOOBI OIIEHUTH B3aMMOCBS3b MEXKIY
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AJIEMEHTaMH BaJIOBOT'O BHYTPEHHETO TIPO-
nykta (BBII), nHIEKCOM 3KOHOMUYECKOU
CBOOOJIBI U MHBECTULIASIMU JIJISI TPUILIATH
€BPOIEHCKUX CTpaH, MOJTBEPAUBIINX UX
CYIIECTBEHHOCTb.

Wang et al. [7] uccrnenoBayu BOIPOCH
OIIEHKH B3aWMOJIEHCTBUS C TIOMOIIBIO WH-
JMIUKAaTOpa KOOPAMHAIIUH B3aMMO3aBHCH-
MOCTH TaKHX ()aKTOPOB, KaK ypOaHU3AIHS
B Kutae, 1ieHsl Ha KUJIbE U JOCTYITHOCTh
xunbs. JlanHable pakTOpHI paccMarpu-
BAJUCH KaK COITHAJIBHO-I)KOHOMHUYECKHUE
MOJICHCTEMBI Ha 0a3e MoJieNel TMHeHHBIX
(yHKIIHOHATIBHBIX (POPM, 00JIaTAFOIINX BBI-
COKHM Ka4eCTBOM U TOYHOCTEHIO.

3T Monienu paHee ObLIH HCTIONb30Ba-
HBI B paboTtax Zhu & Gang [8] (omeHKa B3a-
MMOCBSI3H ypOaHHU3alluu U SKonoruu) u Zhu
et al. [9] (a1 momcucTEM: HaceJIeHUE, MOP-
CKast DKOHOMHKA 1 OKpY’Karolias cpesa).

Charfeddine & Mrabet [10] npumenu-
JY KBaJpaTHUYECKYI0 Monenb. X uccre-
JIOBaHUE TIOCBSIIEHO BIUSHUIO HA DKOJO-
THIO CTPaH ceBepoappuKaHCKOTO PerHoHa
u bmknero BocToka conpanbHO-MONUTH-
YEeCKHX M SKOHOMUYECKHX (PaKTOPOB.

Lin & Benjamin [11] npumensinu no-
rapupMHUUECKUE MOACITH JIS TOTO, YTOOBI
W3YyYHUTh IPUUYUHHO-CIICICTBEHHBIE CBS3H
HKOHOMHUYECKOTO POCTa, NHOCTPAHHbIX WH-
BECTULUH 1 oTpeOnenust sHepru. Takum
00pa3oM uccienoBaTeNId OLEHUBAIH cOa-
JIAHCHPOBAaHHOCTH (PYHKIIMOHUPOBAHUS CO-
[IAAJTEHO-9)KOHOMHYECKUX CUCTEM.

Zhenhua & Guangsheng [12] ucmons-
30BaJI TPaHCJIOTapuPMHUIECKHUE MOE-
JIY C TENTBI0 BBISIBUTH B3aMMOCBS3h TAKUX
(akTOpOB, KaK KamuTal, 3()(PEeKTHBHOCTH
MPOU3BOJICTBA U DKOHOMUYECKUH POCT
npu 00ECIeYeHNH YCTOMYUBOTO Pa3BHU-
st Kuratickoit Hapomroit PecrryOnmkm.

Sédenz [13] aHanmM3UpOBaT TOPTOBHIN
6ananc CoeqmaeHHBIX 1lITaToB AMEpuKH
n HOxnoit Kopeun. [IpumeHenune cremncH-
HBIX MYJIBTHIUITMKATUBHBIX MOJIENEH COBO-
KYITHOTO IOTPEOICHUS] M MHBECTUITHOHHBIX
TOBapOB MMO3BOJIUJIO aBTOPY J0KA3aTh, YTO
KalMTaJI0eMKOCTh, U3MEHSIOIIAsICS BO Bpe-
MEHH, CITYKUT OOBSCHEHHEM TOpO000pa3HOit

SBOIIOLIUN XO3SHCTBEHHOH JEeATeNFHOCTH
CyOBEKTOB SKOHOMHUKH B chepe o0padaThI-
BaloIel mpoMeInuieHHoCTH. [Ipu aToM Ka-
MUTATOEMKOCTh IMEET PEllarolliee 3HauYeHne
IUTs1 QOpMUPOBAHUS ITOTHON MOJIETTH 3aHsI-
TOCTH B 00pabaTHIBAIOIIEH POMBIIIICHHO-
CTH, KOTOPasl BEI3BIBAET JOTIOITHUTEITHHBIN
«OTTOK» paboUeil CHITBI U3 00padaThIBato-
II1ei MPOMBITIUIEHHOCTH, CO37IaBast pa3naus
MEXIy 3aHSATOCTBIO H JIONSIMH JOOaBIEHHON
CTOMMOCTH, YTO COTJIacyeTcs ¢ Habtoae-
MBIMHU 3aKOHOMEPHOCTSIMH CTPYKTYPHBIX
npeobpazosannii B FOxnoit Kopee.

Ocoboro BHIMaHUS 3aCITyKHBAIOT HC-
cieoBanus y4eHbIX L[eHTpansHOro 3K0-
HOMHKO-MaTEMaTHUECKOTO MHCTUTYTA
Poccuniickoit akagemun Hayk (LIODMU PAH).

MakapoB u ap. [14] ucnons3oBanu
CTETEeHHbIC MYJIBTUIIITUKATUBHBIE ITPOU3-
BOJICTBCHHBIC )YHKIIMH U UX JIOTapupMH-
YecKue MpeJCcTaBICHUS JIJIsl OIICHKH TeX-
HU4ecKol 3(h(HeKTHBHOCTH MPOCTPAHCTBA
WHHOBAIUH.

Uepnagsckuii [15] ucnonb3oBan HabOp
Mojiesieil, B TOM YHCIIe ¥ TPAHCIEHACHTHYIO
¢$yHKIMOHATBHYO (GOpPMY ISl KanuOpoB-
KM MOJIEJIM PaBHOBECHSI Ta30BOM OTPACIIH,
YTO TO3BOJIUJIO CO3/IaTh a/IeKBATHYIO MO-
JeNb U OCYIIECTBUTH CLIEHAPHBIE TPOTHO-
361 00bema BBII Poccum.

AOnukees u ap. [16] 3a cyeT UConb30-
BaHUs MOZeJIel BPEMEHHBIX PSIOB, B TOM
yuciae VAR-mozgeneit, ocymecTBuiIn 10-
rocpouHsbiii mporHo3 BBII Poccun.

C 1enblo UCKIIOYEHUS BIUSHUS W3-
MEHEHUS 1IeH U WHOIAINN abCONOTHRIE
3HaueHus BPII koppekTupyor Ha ypo-
BeHb HHDIsATIMY [17] TbO MPUBOIAT K CO-
MOCTaBUMBIM IleHaM 0a3MCHOTO MEPHUO-
Jla, Kak Moka3aHo B pabore AdanacheBa
u [Tonomapesoti [18].

s dhakTopa «oCHOBHBEIE (DOHIBI»,
BKJTIOYEHHOTO B MOJIENIb MTPOU3BOICTBEH-
HOW (DYHKIIWUH, TIEPEBOJ B COMOCTABUMBIE
LEHBI CBSI3aH C PSIOM TPYJIHOCTEH, B TOM
YHCcIie ¢ BBIOOPOM METOIUKH MTPUBEICHHUS
OCHOBHBIX (DOHJIOB K COIIOCTABHUMBIM IIe-
HaM | C HCIIOJIb30BaHUEM OIPENIEICHHOT O
BHU/JIa OCHOBHBIX (DOHIOB.
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XanuH u @omud [19] npeanoxunu
PacCUHUTHIBATH OCHOBHEIE (POHIBI 11O TIOJ-
HOH Y4eTHOH CTOMMOCTH Ha KOHEII rofia (a-
jee — O@Hyc), CPEIHET0JJOBYIO CTOMMOCTD
O® (nanee — OD ) u ocTaTOuHYIO Oanan-
COBYIO CTOMMOCTS (asee — O® . ) Ha Oa-
3e OyxranTepckoil oryeTHOCcTH. OTHAKO
HE YKa3aHO, B KaKUX CIydasX IPUMEHSITh
Ty WJIK HHYIO METOUKY pacyeTa.

CkydorHa 1 ap. [20] mpemioxKm uc-
nonb30BaTh O . C ONPABKOW Ha CTENEHD
WX U3HOCA B TOAY ¥ BKITIOUYUTH B MOJIENTh HH-
JIEKC CTOUMOCTH OCHOBHBIX (DOHJIOB, TIPH-
BeneHHBIX K 2008 I. ABTOPHI IMOKa3aJi,
9TO ciabasi 3aBUCHMOCTDH BaJIOBOTO BHY-
TPEHHETro NpoAyKTa B Poccuu 0T 3anacos
OCHOBHOTO KamuTaia O0BIACHSET Hellese-
c000pa3HOCTH UCIIOIB30BAHNUS 3aIIACOB OC-
HOBHOTO KaluTaja B KauecTBe mapaMeTpa
¢doHIIa B TPOU3BOJACTBEHHBIX (QYHKIUSX,
a TaKXe CAeNajy BBIBOJ, UTO MOXKHO HC-
TM0JIb30BaTh Kak CTOMMOCTHBIE TTOKa3aTely,
TaK U MoKazaTesn GU3NIECKOro o0beMa.

bpsnuesa u Anapeesa [21] uccneno-
BaJI BOIPOCHI BKJIIOYEHU S B CUCTEMY JIH-
HEWHBIX YpaBHEHHI KaK CTOUMOCTH OCHOB-
HBIX (DOHJIOB Ha KOHEI] ['0/ia, TAK ¥ TEMIIOB
nHusiuun. Y B 3TOM cityyae pe3ybTaThl
PETPECCHOHHOTO aHAIN3a MOJIENIEN TToKa3a-
JIM UX BBICOKOE KAUECTBO U a/IeKBATHOCTH,
XOT$ BBIOOP OCHOBHBIX (DOHJIOB C PacueToM
IO TOJTHOW YYETHOW CTOMMOCTH HE OBLI
HUKaK 00OCHOBaH.

AdanacneB u [loHomapesa [22] npen-
JIOKUITH HanOollee aJIeKBaTHYIO C TOUYKHU
3peHusi 000CHOBaHUS BHIOOPA METONHUKY
MPUBEICHUS K COTIOCTAaBUMBIM I[EHaM OC-
HOBHBIX ()oHI0B. OHHU HUCTIONB30BAIN CPEI-
HETOJIOBYIO CTOMMOCTH OCHOBHBIX (DOHIOB,
PACCUHTAHHYIO TI0O METOAMKE, IIPUMEHEH-
HOW aBTOpaMM B JAJIBHEHIINX UCCIIENO-
BaHUSX Ha OCHOBE TPYIOEMKOH pabOTHI
o cOopy 1 00paboTke naHHBIX. [Ipu sTOM
pa3BUTHE aBTOPCKON METOIUKH iepepacye-
Ta KacaJloCh, B TOM YHCJIe U3MEHEHUSI BH-
Jla OCHOBHBIX (POHIOB.

briemieB [23] Ha 6a3e MOCTPOEHHOM
TPAHCICHIEHTHOW MOJIENH U3yYHJI BKJIA]
Hay4YHO-TEXHH4YecKoro nporpecca B BBII

Poccun. Ha mepBoM 3Tare cxembl OllCHH-
BaJINCh CTATUCTUYECKHE MOJEIN TPOU3-
BOJCTBEHHON (yHKIIUH C 00s3aTENbHOMN
MPOBEPKON TUTIOTE3BI O KOWHTETPAIHU
HECTAIlMOHAPHBIX BPEMEHHBIX PSIIOB JIO-
rapru(MoB pOCCUHCKON SKOHOMHUKH, B TOM
yuciae ypoBau BBII, ocHoBHOro kanura-
JIa ¥ )KUBOW pabodeil CHITBI 1 YPOBHHU IIEH
Ha He(pTH. Ha BTOpOM 3Tame cxemsl Oblra
WCCIIEZIOBaHA CTa0MIIBHOCTH OIIEHOK ITPO-
M3BOICTBEHHOW (DYHKITNH, PACCUUTAHHBIX
10 Pa3IMIHBEIM 00YUYarOIIUM BBIOOPKAM,
¥ OIIEHEHa TOYHOCTH MPOTHO3UPOBAHUS
ex post, 9TO TI0KA3aJI0 BEICOKYIO TOYHOCTh
MPOTHO3UPOBAHUA. ABTOp IOKa3a, 4TO
crenenb BausHusg HTII na BBII cocTas-
nset nopsaka 0,6 %.

AiiBa3siH u np. [24] mpu Takux pac-
YyeTax He YYUThIBAJIU (DaKTOP U3MEHEHUS
IICH, KaK, BIpoYeM, u npu GopMupoBa-
HUU pEerMOHaJIBHOTO HHJEKCa SKOHOMHYE-
CKOT'0 Pa3BUTHS C IIEJIbI0 PEHTUHTOBaHUS
cyowexToB Poccuiickoit deneparuu [25].
OnHaKo MOCTPOEHHBIE MOJIENIN a/IEKBATHBI
u3y4yaeMbIM mporeccam. IIpu atom aBTo-
pam yJianoch BBISIBUTH OOJIBIIYIO 4YBCTBU-
TenbHOCTh BPII kK N3MEHEHHUSIM OCHOBHBIX
(hOHJIOB JIJIs1 PETMOHOB, CIICIUATU3UPYIO-
IIUXCS Ha IOOBIYE TIOJIE3HBIX UCKOTIAEMBIX,
M0 CPABHEHUIO C PETHUOHAMU, OPUEHTUPO-
BaHHBIMU Ha CEJIBCKOE XO3SIUCTBO U 00pa-
0aTHIBAIOLIY IO TPOMBIIILIICHHOCTD, OCIIE/I-
HUE U3 KOTOPBIX 00JIAJIAf0T CYIIECTBEHHON
YyBCTBHTEIHHOCTHIO K H3MEHEHUIO TPY/I0-
BBIX PECYPCOB (YUCIEHHOCTH 3aHSATHIX).

Huawei [26] pa3paboTai Moieb BeK-
TOPHOW aBTOPETPEecCHH WU3MEHEHWUS IeH
Ha cbipbe. OH 00venunsieT BBII ¢ nadns-
LHEH, BRICTYyNAIOLIEH B KAYECTBE KOMIIO-
HEHTa MOJIEIH, YTO JaeT BO3MOXKHOCTH OCY-
IIECTBUTH €T0 KOPPEKTHUPOBKY. ABTOPOM
clienaH BBIBOJI, YTO SKOHOMUYECKHE (PaKTo-
pbl B Kutae, Takue kak BajJoBOi BHYTpEH-
HHUH IPOAYKT, OOMEHHBIN KypC BalfOTHI,
YPOBEHb HHQIISAIIUA W TTPOIICHTHBIC CTAB-
K¥, MOT'YT IIPUBECTH K PE3KOMY POCTY IICH.

Alabi et al. [27] nns ydyeTa u3MeHe-
HUA 1eH ¥ nxX BausHug Ha BBII ucnomis-
30BaJIU CTIELHUATIbHYI0 KOPPEKTUPYIOLTY IO

ISSN 2712-7435

Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 657-682



. Roman A. Zhukov, Maria A. Plinskaya, Evgeny V. Manokhin

(GYHKIUIO CTOMMOCTH, BKJIIOYAIOLIYIO U3-
MEHEHUE MHBECTHIMHI 1 KanuTaa, 4To Ja-
JI0 BO3MOKHOCTH 0OOCHOBATH JJIUTEIIbHBIE
LICHOBBIE TIOCIIEZICTBUS CIEPKUBAEMOT0O Pac-
LIMPEHUS SKOHOMHUKH B LICJIOM.

Zhang et al. [28] mpeamonoxuiu,
YTO UCKA)KEHUS 1IeH Ha (PAKTOPBI BIUSIIOT
Ha 3¢ (HEeKTHBHOCTE pacmpeneiacHus dax-
TOPOB, KOTOPBIE, B CBOIO OYEPEb, BIUIIOT
Ha OOITYI0 MMPOU3BOIUTEIHHOCTE (PaKTo-
POB IPOU3BOACTBA. ABTOPBI IPEIJIOKUIH
HOBBIII METOJ] — MOZIEJIb IIPOU3BOJCTBECH-
HOW (DyHKIIMU C U3MEHSIOMIEHCS BO Bpe-
MEHH 3MaCTUYHOCTHIO ISl U3MEPEHHUS 11e-
HOBBIX MCKaXXeHUH (PaKTOPOB KamuTaya
u paboueii cunpl. PakTUvecKkas neHa pak-
TOPOB H3MEpPSIETCSI METOJIOM N0y (ak-
TOPOB B COOTBETCTBHUH C HAIHOHAJIBHBIM
Oyxranrepckum ydetoMm. Ha ocHOBe Mo-
neneit Ko60a — Jlyrnaca u Tpanciorapud-
MUYeCKOH (YHKIIUU OHH CMOTIIH 000CHO-
BaTh yBeJIMYECHUE PaKTOPOB CO BPEMECHEM.
[Ipryem naBe MozEH AAIOT BUJIKY UCKaXKe-
HUS IIeH. ABTOPBI IPEAJIaraioT UCIOIb30-
BaTh UX B Ka4eCTBE MPABUIILHOTO ydeTa
W3MEHEHHS LIeH Ha (paKTopsl MPOU3BOA-
ctBa. OHAaKO aBTOPHI HE YKa3bIBAIOT, Ka-
Kast U3 QYHKUUN KOPPEKTHEH OMHCHIBAET
nuHamuky BBIL

Kuma & Gata [29] B norapudpmmuue-
CKOWM MOZENHN UCHOJIB3YIOT MPUBEICHUE
HoMuHanbeHOro BBII k peansHOMY 32 cueT
neduisiTopa, UCIONb3yeMOro B MEX1yHa-
POIHOI MPAKTUKE, YTO IPEJOCTABIACT BO3-
MOKHOCTB OCYILIECTBUTh €r0 KOPPEKTHPOB-
Ky. O0nagast BBICOKMM KadyeCTBOM, MOJIEJIb
JaeT KOPPEKTHBIE PE3yJIbTaThl, OMHAKO €C-
JIU B PACCMOTPEHHE B35ITh HOMUHAJIBHBIH
BBII B kauecTBe anbTepHATUBEI, TO, TIO Ha-
LIeEMy MHEHHIO, MOJEJIb MOKET IIPENOCTa-
BUTb aHAJIOTUYHbIE AJICKBATHBIC OLICHKH.

Boug et al. [30], ucnonb3yst MHOTO-
CEKTOPaJIbHYI0 MaKpPOIKOHOMHYECKYIO
MOJI€JIb HOPBEXKCKOH IKOHOMUKH C Jie-
HEXHO-KPEAUTHOUN MOJUTUKONA TapreTu-
poBaHHs MHQISIIIHY, TOKA3bIBAIOT, YTO Ha-
JIOTOBO-0I0/KETHASI TOJTUTHKA BIUSAET KaK
Ha MakpO’KOHOMUKY, TaK M Ha OTpacie-
BYIO CTPYKTYpY. ABTOpHI mpuMeHstoT CES

(YHKITUIO U TIEHOBOH iepsiTop 00IIero mo-
TpeOJIeHUs, YTO TaK)Ke JIaeT KOPPEKTHBIC
pe3ynbTarel. B uTOre OHM MPUXOMAST K BhI-
BOJlY O HEOOXOUMOCTH peanu3aluu CTHU-
MYJHPYIOIIEH HaJOT0BO-00IKETHOM TTOTH-
THKH, TIOCKOJIBKY JT00aBJIEHHAs! CTONMOCTh
B CEKTOpPE HETOPTYEeMBIX TOBapOB YBEIH-
YUBaeTCs 3a CUeT JOOABIEHHON CTOMMOCTH
B CEKTOPE TOPT'YEMBIX TOBAPOB.

Ortis [31] mpenmoxui 4 axeKBaTHBIX
MOJIETH TSI pacdeTa CTONMOCTH TEPBO-
HaYaJIbHBIX 3aTPaT U OCHOBHBIX (DOHIOB
Ha 0a3e OyXTajaTepcKoOi OTIYETHOCTH, HO BO-
Mpoc BBIOOpa HAMTyUIIeH MOJENH ¢ yde-
TOM KOPPEKTUPOBKH Ha HHMIIALINIO OCTa-
CS1 OTKPBITBIM.

Bonpoc ¢popMupoBaHus 4acTHBIX
U MHTETPajbHBIX MMOKa3aTejel OlCHKHU
U UHJCKCOB PErHOHAJIBLHOIO Pa3BUTHS,
B TOM 4HcCJie ¢ ucnojibzopanuem BPII,
3aHUMaeT 0c000e MECTO B SKOHOMHUYE-
CKHX U JAPYTUX UCCICOBAHUSIX, YTO MOJI-
TBEPKJIA€TCSI MHOTOYUCIICHHBIM YUCIIOM
nyOnuKanuii mo 3Tol Teme.

Sun et al. [32] moka3anau, 4TO HH-
TerpajbHBIA MOKa3aTedb (OPMUPYET-
Csl 32 CUET CTaHJaPTU30BAHHBIX (PaKTO-
POB, MPEACTABICHHBIX B a0COIIOTHBIX
3HAYCHHSX.

Dudek et al. [33] o6ocHOBaNH, 4TO MH-
JIUKATOPBl HEOOXOAMMO TPEIBAPUTEIHHO
LEHTPUPOBATh, a TIOTOM IIPUBOAUTH K ITPO-
[IEHTHOMY BH]Y, YPOBHIO Uiu Oamry. [Ipu
3TOM arperupoBaHUE OCYIIECTBISIETCS
3a CYeT BECOBBIX KOA((OUIIMEHTOB, TOTY-
YEHHBIX Ha OCHOBAHHH OIIEHOK SKCIIEPTOB,
YBEITUINBAIONINX CYOBEKTUBHOCTH TOITY-
YaeMBIX Pe3yIbTaTOB.

Zhukov et al. [34] npunmepxuBaroTCA
MHEHHS, 9TO pH (POPMUPOBAHUY HHTUKA-
TOPOB CJIEYeT YIUTHIBATH KOHKPETHBIE yC-
TIOBUS QYHKIIMOHUPOBAHHS PETHOHOB, YTO
o0ecreunBaeT KOPPEKTHOCTH PE3YIHTATOB
CPaBHUTENBHOTO aHAIHM3a UX COIMAIBHO-
SKOHOMHUYECKOTO Pa3BUTHS, B TOM YHUCIIC
C MCIOJIb30BAaHMEM HOPMAaTHBHBIX MOJIC-
Jiei B BU/IE IPOU3BOACTBEHHBIX (DY HKIIHA.

HccnenoBarenu Bee varie pa3padbarhl-
BAaIOT COOTBETCTBYIOIIUE MOJICIIH, KOTOPBIC
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CBSI3BIBAIOT ()aKTOPHI U PE3yIbTAThI Pa3BH-
THS COITUATBFHO-I9KOHOMHUYECKHUX CHCTEM,
4TOOBI CPOPMHUPOBATH YACTHBIC U HHTE-
rpalibHbIe MHANKATOPHI OIIEHKH U cOaaH-
CHPOBAaHHOCTH MX (YHKIIHOHUPOBAHUSL.

AHanu3 nHQOPMAIMOHHOHN T0CTATOY-
HOCTH W JOCTYITHOCTH NAaHHBIX IOKa3al,
YTO B 3TOW 00JIACTH TAaK¥Ke CYyIIECTBYET
psin mpobieM, B TOM YHCIE B ITOMCKE TO-
KazareJeil, mo3possitomux npupectu BPIT
¥ OCHOBHBIE (DOHIIBI B COTIOCTABUMBIE [IEHBI.
Hanpuwmep, B Equnoil MexBeIOMCTBEHHOM
MH(OPMAITMOHHO-CTATUCTUYECKON CHCTe-
me (EMUCC)' umerorcs nauusie 06 WH-
JieKce PU3NIECKOro 00bema BaJloBOIoO pe-
THOHAJBHOTO MPOAYKTA, HO HET MaHHBIX
00 mHIekcax-nedasTopax JIJis MpUBeIe-
Hus BPII B conmocTtaBUMBIE IIEHEI.

Yto KacaeTrcsi CTOMMOCTH OCHOBHBIX
(hOHI0B, TO JAHHBIE eIlie 00JIee Pa3PO3HEHEI
WJIM OTCYTCTBYIOT, YTO YBEIIUUUBAET TPY-
JIOEMKOCTh PabOT MPH MOKUCKE U 00paboT-
Ke HeOOX0MMOi nH(pOpMAIUU, OCOOCHHO
arperupoBaHuu NaHHBIX 110 2016 T. 1 HaYu-
Has ¢ 2017 1., B CBSI3U C BHECEHUEM HU3MeE-
HeHuit B O0mepoccuiickuii knaccudurka-
TOP BHUJIOB YIKOHOMHUYECKOU EATEIbHOCTH
(OKBDO/ 2). Hanmpumep, Tombko a0 2016 1.2
HUMEETCs TaKoH MoKa3aTenb, Kak CpeJHero-
JIOBOE HAJIMYNE OCHOBHEIX (DOHJIOB B Cpe/l-
HETO/IOBBIX IIeHax. ECTh JaHHBIE O HAU-
YUM OCHOBHBIX (JOHJOB Ha KOHEIl roja
B CPEIHETOMIOBBIX IIeHaX B pa3pese cyOn-
ekToB Poccuiickoit @eaepanuu 3a 2008—
2016 rr., o pazaenam OKBO/JI ecTh ToBKO
¢ 2017 r.; cpeaHErogoBOe HaJIU4HUE OC-
HOBHBIX (JOHJIOB B CPETHETOJOBHIX IIe-
Hax ¢ 2017 1.3 (toapko mo Poccuiickoii
denepanuu B MEJIOM); HHAEKCH I[€H
Ha MPONYKIHIO (3aTPaThl, YCIYTH) HH-
BECTUIMOHHOTO Ha3HaueHus ¢ 2017 1.4
(mo 2017 r. mer). [pyras 4acTh TaHHBIX
HaxoAuTca Ha noprtaie DenepalbHOU
CITy>KOBI TOCYJapCTBEHHONW CTATUCTHKHU

! https:/www.fedstat.ru

2 https:/www.fedstat.ru/indicator/40435
3 https:/www.fedstat.ru/indicator/58656
4 https://www.fedstat.ru/indicator/57795

Poccuiickoit denepariu (Pocctat)’. U ato
JUIIH OJUH U3 TPUMEPOB.

IonBenem ntoru. B coBpeMeHHBIX 1Ty-
OJMMKanusAX BEIOOP MOneNel 1 OleHKHU
COIIMATTBLHO-?)KOHOMUYECKHUX CUCTEM, B TOM
YuCIe A U3YUYCHHS U3MEHEHUs 00beMa
BPII B cy6bpektax PO npoBonutcs Ha 6a-
3€ CIeAYIONINX acleKToB: 1) KadecTBeH-
HOE COJlepKaHWe W MPUMEHUMOCTE TIPO-
W3BOJACTBEHHON (DYHKITMH JJIs1 BRIOPAHHOM
00J1aCTH MCCIIEIOBaHUS; 2) aBTOPCKUIA JIO-
THYECKUH BBIBOJ, MMCIONINI JaTbHEHIIIee
TOJITBEPIKICHNE OJaroaaps MPOBOIUMBIM
CTaTUCTHYECKHUM OIIeHKaM MojIese; 3) omo-
pa Ha UCCIEeIOBAHUSI, KOTOPBIE OBLIH MTPO-
BeZICHHI paHee. Yare BcTpedyaeTcsl mocie -
HHH c1ioco0.

IIpu 3TOM MOXHO CHenaTh IMpeaBa-
PUTEIBHBIA BBIBOM, YTO Pa3HBIC MOJCITH
U METOJIUKHU KOPPEKTUPOBKH W3MECHEHHUS
IIEH MOTYT JaBaTh KOPPEKTHEIE pe3yJIbTa-
THI U, CIICIOBATENILHO, U3y4aeMbIi Iporiecc,
B YaCTHOCTH u3MeHeHue o0neMa BPIT unn
BBII, nuaBapranTeH OTHOCUTEIBHO MOJE-
nel, (paKTOPOB U METOAUK IMPUBEICHUS
CTOMMOCTHBIX XapaKTEPUCTHK K COMOCTAa-
BUMOMY BU]TY.

B pamkax uccnenoBanus Oyaem oru-
paThcsl Ha METOMOJIOTHIO OIEHKH (DYyHK-
HUOHUPOBAHUS CUCTEM, U3JI0KECHHYIO,
HanpuMmep, B [34], U pyKOBOJICTBOBATHCS
JOCTYITHOCTBIO JaHHBIX, HEOOXOAUMBIX IS
y4eTa U3MEeHEHH [[eH B MOJIEIISIX CBS3H Ba-
JIOBOT'O PETHOHATBHOTO TIPOYKTA CO CTOH-
MOCTBIO OCHOBHBIX (DOHJIOB M CPETHETO0-
BOI YHCJCHHOCTBIO 3aHATHIX B 9KOHOMHUKE,
BBICTYTIAIOIIUX B POJM OCHOBHBIX (paKTO-
POB TIPOU3BOJICTBA B COOTBETCTBYIOIIHAX
MTPOU3BOJICTBEHHBIX (PYHKIHSX, TPEICTAB-
neHHbIX Kneitaepowm [35].

3. MeToponorus

u nHpopMauuoHHan 6a3a

uccnepoBaHus

PerunonanpHas COIIUAJIBHO-2KOHOMMU-
yeckas cuctema (PCOC) paccmarpuBaercs
KaK COBOKYITHOCTBH PE3UACHTOB Cy6’beKTOB

Shttps:// www.gks.ru
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Poccwuiickoit denepanuy (AHCTUTYIIMOHATH-
HBIX eUHUI] PETHOHOB), OCYIIECTBIISTFOIIIX
BKJIAJ] B BAJIOBOH PETHOHAIBHBIN MTPOAYKT.
B uccnenoBannu pervon u o6macts Oyuem
paccMaTpuBaTh Kak CHHOHUMBI.

Kax1ip1it 3 pernoHoB ¢ HOMEpOM k co-
JICPIKUT 3JIEMEHTHI ¢ Homepamu i (=1, ..., ]),
CrpyIIIHPOBAHHEIX 10 K1accaM S, € S, rie
g ects HOMep Kiacca. COBOKYITHOCTH TaKHX
3JIEMEHTOB TPEACTABIISIIOT COOOM MHOXKE-
ctBO miu opcucremy PCOC ¢ Homepowm k.

B kaxxap1ii Iepruoj1 BpEMEHHU £, OTPaHU-
4eHHbIN uyncioM nepuonoB 7' (t=1, ..., T),
DJIEMEHT ¢ HOMEPOM i OIUCKIBAETCS HA0O-
POM IIPU3HAKOB YeThIpeX TUHOB. [lepBbIil
THUII XapaKTepu3yeT GaKTHICCKHUH Pe3yiib-
Tat GyHKIMORMPOBAHHS SIIEMEHTA V), ¢ )
BTOPOW THII IPEICTABIACT COOOM YCIOBHS
(YHKIIMOHUPOBAHUS 3JIEMEHTA, KOTOPhIC
OyneM Ha3bIBaTh (HaKTOPAMHU COCTOSHHS
WJIM OCHOBHBIMHU (paKTOPaMH MPOU3BOJI-
cTBa X,y , ;(f), AMCTIO KOTOPBIX OTpaHy-
YEHO HA0OPOM CYIIECTBEHHBIX (PAKTOPOB
J, BKIIOUeHHBIX B Monenb (j =1, ..., J).
Tperuii Tun (akTOPOB OMUCHIBACT YIIPaB-
JICHUE DBJIECMEHTOM CHUCTEMBI, UX Oy-
JIeM Ha3bIBaTh (haKTOpaMu BO3JEHCTBUS
Zi,k,sq,u(t), YUCIO KOTOPBIX OMPEACIISICTCS
KOJTUYECTBOM 3HAYMUMBIX YIPABIISIONUX
BosneiicTeu U (u =1, ..., U). Ilocaenuuii
THI (PAaKTOPOB €CTh OKUAAEMOE 3HAYCHHE
WJTH HOPMATHB Y, ; , (1), COOTBETCTBYFOMITHMIA
MPU3HAKY IIEPBOTO TUIIA, KOTOPHII MOXKET
OBITH BBIYMCIICH IO MOJIETH CBSI3H B BUJIE
MPOU3BOACTBEHHON (QYHKIIUH:

Y =1 ;%) ey

JHorryckasi, 4T0o IpU3HAKH ITEPBBIX TPEX

THUTIOB €CTh CITyYaifHbIe BETMINHBI, TO CBI3b

MeXAy (paKTHIEeCKUM 1 HOPMAaTUBHBIM 3Ha-

YEHUSMU MOYKHO OITUCATh SKOHOMETpHYe-
CKHMM ypaBHEHHEM KaK:

Yi= )7,‘ +¢g, (2)

IJie €, — HOpMaJlbHas CllydailHasi KOMIIO-
HEHTA.

[ns onpenenenus napaMeTpoB IPOU3-

BOJICTBEHHOW (DYHKITHH, TIPEACTABICHHON

dbopmyoit (1), MOKHO BOCIIOJIB30BATHCS

METOJIOM HAaWMEHBIINX KBaJPaTOB, IIC
B KaueCTBE JaHHBIX OyIyT BBICTYNATh 3Ha-
YeHUs MPU3HAKOB BBIOOPKH, 0OBEINHEH-
HOW TIO ¢ M k.

C menplo OIEHKH 3JIEMEHTA i MOJCH-
CTEMBI 5, o0acT ¢ HOMEpOM k B ¢ TIEPHONT
Oynem HCTIOTb30BATh YACTHBIH pe3ynbTa-
THBHBIH TT0Ka3aTenb &, KOTOPBIH onpese-
nsgeTcs mo hopmyrie:

y,ks (?)
Eins, ()= zks() 3

3aech naAEKC «0» XapakTepusyer
NpUBEJICHHE PE3YIbTATHBHOTO ITPU3HA-
Ka K YHUQUIIUPYEMOMY BUJY, TPHHHMA-
fortero 3HaueHus ot 0 go 1 mocne mpo-
Henyp USHTPUPOBAHUS U HOPMUPOBAHUS
(mpoueaypa cTaHmapTHU3alUU) UCXOJ-
HOT'O 3HAYCHHS MPU3HAKA, BRIPAXKEHHO-
ro B aOCOMIOTHBIX €IMHULIAX U3MEPECHHS.
CraHapTH30BaHHBIC IEPEMEHHBIC B 1aJTh-
HelimeM OyzieM 0003Ha4aTh HHICKCOM « ¥,
Takue anropuTMBbI TO3BOJISIOT UCKITIOYUTH
BJIHMSIHHUE MaciuTalda u eANHUL U3MEPEHHUS,
4TO 00ecreynBacT KOPPEKTHOCTH IIPOBO-
JUMBIX OLICHOK.

Ecnu onenuBars pe3ynprar QyHK-
IMOHUPOBAHHS MOICUCTEMBI S PETHOHA
C HOMEPOM K, TO MOYKHO BOCIIO/TB30BATE-
cs1 000OIICHHBIM UITM HHTETPAJIbHBIM T10-
KaszareJeM pe3yJIbTaTUBHOCTH, ONpPENeIs-
€MBIM KBaJPaTHYHON CBEPTKON YaCTHBIX
pe3yabTaToB (OYHKIIMOHUPOBAHHS SJIEMEH-
TOB, BXOASIIUX B HOACHCTEMY S .

1 I
DD i Yk, DV (D)
i=1h=1

@)

I
P 050, ()

ZZENZ,&, '

i=1i=1

&k,sq (t) =

~

3meck 7 4, > T iy, — KOMIIOHEHTBI KOppe-
JISIIAOHHOW MAaTpPHIIbI, 2JIEMEHTaMHU KO-
TOPOU ABIAIOTCS MapHBIe KO3 uInen-
ThI Koppensiuuu [upcona (i, 1, = 1, ..., I).
bynem cuntarh QyHKIIMOHUPOBAHUE JJIe-
MEHTa HJIM MOJACUCTEMBI YJIOBIECTBOPHU-

TEJTHHBIM, €CITA 3HAUCHUS YACTHBIX (3) Uiu
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WHTETpallbHBIX (4) MoKa3aTeseil Oonpiie
€IMHULIBI.

Ilo cyTwu, BeIpaxkeHue, CTOAIIEE B 3HA-
MeHarene (4), ecTb He YTO HHOE KaK arpe-
TUpPOBaHHAasI IPONU3BOJACTBEHHAS (QyHKIIHS,
MOJIyYeHHasl KBaApaTUuyHOU cBepTKoi I1D,
UCTIONIB3YEMBbIX IIPU pacyeTe YaCTHBIX I10-
Ka3aTeJiel, 4TO AaeT yYecTh UX B3aUMHOE
BIIMSIHUE, YTO XapaKTEPHO AJIS MIOJCUCTEM
UJIM CUCTEMBI B IIEJIOM.

Ecnu npennoiaoxuTh, 4TO JIEMEHT
MOJCUCTEMBI MOXKET XapaKTepU30BaThCs
HECKOJIbKUMH Pe3yJIbTaTHBHBIMH TPH3HAKA-
MU U €T'0 TIOBEJICHHE OITUCHIBACTCS Pa3IHy-
HBIMHU MOJICIISIMH, BKJTFOUAFOIIUMU (DaKTOPBHI,
paccYMTaHHBIE TT0 BEIOPAHHBIM METOMKAM,
TO COOTHOIIIEHNE (4) MOJKHO TPUMEHHTB JIJIs
MOTYYEHUS arperHPOBAHHOTO MOKA3aTels
OLICHKH TaKOro dJeMeHTa. B aToM acniekre
HHJEKC S, € S OyeT XapaKTepru30BaTh THII
Mozienu, paKTopa Wi METOIUKH, KOTOPbIe
UCTIONB3YIOTCS PH (POPMHUPOBAHUH HHTE-
rpajibHOTO TMoKa3zarens. Takyio mpoueny-
PY MO’KHO HHTEPIPETUPOBATH KaK CBEPTKY
METOJIMK, YTO J1aeT OOOOIICHHYO METO/IH-
Ky GopMupoBaHUs 0000MEHHOTO (MHTE-
TpajIbHOTO) MTOKA3aTeNs.

Takum 00pa3oM METOAOIOTHS UCCIIe-
JIOBaHUS BKIIOYAET CIEIYIOMINE STAIBL.

1. C6op u 00paboTka JaHHBIX U3 OT-
KPBITBIX UCTOYHHUKOB C LEIbI0 popMu-
POBaHHUS MPOU3BOJACTBEHHOW QYHKLINH,
yCTaHABIWBAIIUX CBI3b 00bema BPII
CO CTOMMOCTBIO OCHOBHBIX (DOHIOB M Cpef-
HETOJOBOW YHCIEHHOCTHIO 3aHSTHIX.

2. [IpuBeneHne CTOMMOCTHBIX Xapak-
tepuctuk (006emM BPII u cronmocTn oc-
HOBHBIX (DOHIIOB) K CONOCTAaBUMOMY BH-
Iy C NOMOIIBIO Pa3JMYHBIX METOIHUK.
Koppektuposka BPII ¢ nomolbio HHACK-
ca mHQIAIWN 1 nHIekca-nedsiTopa. Jlms
OCHOBHBIX (DOHI0B IPEJIOKEHO UCIOJIB30-
Bath cToUMOCTh O, ., O(DCR ves O(DCR
osc+ | IPHBEIEHHE K CONOCTABUMBIM IIEHAM
MPEIJIOKEHO OCYHIECTBISATH C MMOMOIIBIO
WHJIeKca [IeH Ha MPOAYKIHIO (3aTPaThl,
YCIyTH) UHBECTUIIMOHHOTO HAa3HAUCHMUSI.

3. [loctpoenne monmele CBs-
34 CKOpPpEKTHpOBaHHOTO 00Bbema BPII

CO CKOPPEKTHPOBAaHHOW CTOMMOCTBIO OC-
HOBHBIX (DOHIOB U CPEIHETO/I0BOM YHCIICH-
HOCTBIO 3aHATHIX B SKOHOMHKE C HCIIOIb30-
BaHHEM METOJ[a HANMEHBIITNX KBaJPaToB.
Br16op ¢pyHKIIMOHATBHBIX GOPM MOJIEIeH
MOJKET OBITH OTIPENIEIICH UCXO/S U3 COep-
JKaTeJIbHOTO CMBICIIA H3Yy9aeMOro Mpo-
necca. Hampumep, pydHoe mpou3BoICcTBO
MPOAYKTa HE MOXET OCYIIECTBIATHCS 0€3
paboueii cuiIsl U cpeacTB Tpyaa. [lpu ou-
HeHHOW (PYHKITMOHATBHON (hopMe MOICITH
paBeHCTBO 0 OMHOTO W3 YKa3aHHBIX (ak-
TOPOB, & APYTOT0 OTAUIHOTO OT 0, BBITTYCK
MPOMYyKTa OYJIET HEHYJIEBBIM, YTO MPOTH-
BOPEYHUT CMBICIIOBOMY COJIEP>KAaHHUIO TIPO-
recca. Toraa peKoMeHAyeTCs UCTIONIb30BaTh
CTENCHHbBIC MYJIBTUILIMKATUBHBIC MOJICTH
U UX cymneprno3uiuu. Eciu mpons3BoacTao,
Y9acTOK NMPOU3BOJCTBA MOJHOCTHIO aBTO-
MaTU3UPOBAHBI, TO OTCYTCTBHE TPYIOBBIX
pecypcoB He MOBJHSAET Ha BBIMYCK IPO-
nykTa. Torga MOXKHO MCHOJIB30BaTh JKC-
MOHEHIIMAJIbHBIE WJIN JINHEHHbIE MOAETH.
Ecnu nmpou3BoacTBO aBTOMAaTU3MPOBAHO,
TEXHOJIOTHH JIETCPMUHUPOBAHBI, TO pPe-
KOMEHJIYEeTCS MCIIOJIb30BaTh (YyHKIIUIO
JleontneBa. [ 5KOHOMUYECKOM MOACUCTE-
MBI TAKUE MOJICITH, 3aBUCATIHNE OT TEXHOJIO-
U, MacIITabOB MPOU3BOACTBA, BO3MOXK-
HOTO 3aMelIeHus (GaKkTopoB, Oonee-MeHee
MOCTPOEHBI U UCMONB3YIOTCS IIPH OLIEHKE
(hyHKIIMOHUPOBaHHUSL.

4. [IpoBeneHne OIIEHKH aIeKBATHOCTH
MIOCTPOCHHBIX Mojieneit. [t oneHKu anex-
BaTHOCTH MOYKHO UCIIONTb30BaTh CTaHIAPT-
HBIE CTAaTUCTUYECKHE TECTHI: HAIpUMED,
kputepuii @uinepa (O1eHNBAETCs Ka9eCTBO
MOJIEJTH), a TAKXKE TECTHI, IPUMEHIEMBIE
K Py OCTaTKOB, ITO3BOJISIONIUX OCYIIE-
CTBUTH MIPOBEPKY TOTO, UTO PsJT YAOBIET-
BOPSIET OCHOBHBIM ITPEIITOCELITKAM TEOope-
Mbl ['aycca — MapkoBa.

5. OcymecTBieHrE MPOIEAYPBI BBIOO-
pa Mozeneil U mpoleaypsl BIOOpa ¢ yde-
TOM IPHOPHUTETOB Pa3BUTHUS CYOBHEKTOB
Poccutickoit ®enepaiiuu o METOUKE, OT-
paxeHHOM B [34]. [IpuopuTeTH paHKupy-
FOTCSI TIO CTETIEHN BaYKHOCTH JIIS CyOBEKTa.
B kadecTBe 00BEKTa OIIEHKH BBHICTYTAIOT
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MOKa3aTeln pe3yIbTaTUBHOCTH. B ciy-
gae pacCMOTpeHUs JByXypoBHeBord COC
(okpyT — cyoBekT PD) mproputeTs MOTyT
YCTaHABIUBATHCS HA YPOBHE «OKPYT» (UTO
HauOosee BaXHO ATl pa3BUTHS OKPYTa) UIIH
Ha YPOBHE «PETHOH» (UTO HanOojee BaXKHO
IS pa3BUTHsA cyOobekTa PD). Hampumep,
st Tyabckoit o0macTu, XapakTepusye-
MOH BBICOKMM YPOBHEM IIPOMBIIIIIEHHOT'O
npou3BoacTBa (Bkiaa B BPII permona co-
crasiseT okoio 40 %), Hanbomnee mprHoOpH-
TETHBIM HaIPaBJIEHUEM SIBIISIETCS Pa3BU-
THE TIpOMBIIITIeHHOCTH. ClieoBaTenbHoO,
MOKa3aTeb Pe3yIFTaTUBHOCTH, XapaKTe-
pusyrontuit oobem BPIT o Buny nesirens-
Hoctu D (C). O6pabarsiBaromias mpoMBIIII-
JICHHOCTh UMEET HAaOOIBIIHIA IIPHOPUTET.
MeToa0M MOMapHOTo CPaBHEHHUS OIpee-
JISTIOTCSL BECOBBIE KOA(PMUIIMEHTHI IS Kax-
JIOTO U3 TOoKa3aTesiell pe3yIbTaTUBHOCTH.
B nanHoM cityuae npu ananuse BPII ycra-
HOBKa BECOBBIX K03(duuneHToB He Tpe-
OyeTcs, a IPHOPHUTET OMPEIEIIeTCS KakK
HaWBBICIIU .

6. PacueT yacTHBIX MoKa3arenei pe-
3yJAbTaTUBHOCTH 10 Qopmyne (3), mpu-
MEHEHHE KpHUTEpHUs BHIOOpa MOIENH
10 IPUOPUTETY U MPOBEPKA TMIOTE3HI
00 MHBAapUAHTHOCTH IpolLecca N3MEHEHU S
oobema BPII otHOCHTENBEHO MOZIENEH, (ak-
TOPOB U METOJUK IPUBEACHUS CTOUMOCT-
HBIX [IOKa3aTeJiel K COOCTaBUMOMY BUIY.

7. PacueT mHTErpasbHOro mokasare-
7 pe3yJbTaTUBHOCTH (DyHKIIMOHUPOBA-
HUsI PETHOHOB TI0 dopmyiie (4) U ero uc-
M0JIb30BaHUE KaK MHCTPYMEHTA OLICHKH
IIPH YCJIOBUH OOHAPYKEHHOW MHBapUaHT-
HOCTH IIpolecca.

IIpu mocTpoeHnn Moxeneit ObLTH HC-
10J1b30BaHbl AaHHble Poccrara nuist 17 06-
nmacteit llerTpanpHOro deaepa IbHOTO
okpyra 3a 2007-2020 rr., oTpakeHHbIE
B cOopHuke «Pernonsr Poccuu. CormansHo-
9KOHOMHUYECKHUE IIOKa3aTeIn» (pa3indHble
TOJIBI), TAHHBIC U3 CTATHCTUYICCKON 0a3bl
EMUCC Poccrara, pa3menicHHbie Ha 0hu-
nuaJbHOM caliTe Poccrart, a Takyke Tabiu-
1B, TOCTPOCHHBIE 10 JaHHKIM Poccrara
U TIpe/ICTaBJICHHBIC B ceTn MHTEepHeT.

B wacTHOCTH, OBLITH MCTIONTB30BAHBI Clie-
JIYIOIIUE TAHHbBIC: YPOBEHb MH(IIsIIUY '; H-
JIEKCHI IOTPEOUTETHCKHUX IIeH Ha TOBaphI
Y YCITyT'H%; HHJIEKChI LIEH Ha POy KIIHIO (3a-
TpaThl, YCIIyT'H) HHBECTHIIMOHHOTO Ha3HaA-
YeHus1>; OCHOBHBIE (DOHIBI*; CPEHETOI0BAS
YUCIICHHOCTh HAaCelleHns, WHIEKC (prznde-
CKOro 00heMa BaJIOBOTO PETHOHAIIBHOTO TPO-
JyKTa ¥ BaJIOBOH PErHOHAIBHBIN TPOIYKT’.

4. Pe3ynbTaTbl UCCNEeA0BaHUA

st nocTpoeHust Ipou3BOJCTBEHHOM
(hyHKIIMM BBIOpaHBI OBLIN BRIOpAHBI CTE-
MICHHBIC MYJIBTUIUIUKATHBHBIC MOJICIIH, CO-
OTBETCTBYIOIIHE HEKIACCUIECKOIN MOJIENH
Ko66a — [lyrnaca:

V=X X3, ®)
rle ¥, — pe3ylbTaTUBHBIN IPU3HAK, Xa-
pakTepH3youii 00beM BaJIOBOrO PErho-
HaJIBHOTO NMpoyKTa (MIH pyo6.); X; , — pak-
TOP, XapaKTEPU3YIOIIUH OCHOBHBIC (hOHIBI
(MiH py6.); X;, — pakTOp cpeaHeronoBoi
YHCJICHHOCTH 3aHATBIX B SKOHOMHKE (ThIC.
YEIIOBEK).

Bbutn moCTpOEHBI 5 CTENEHHBIX MYJTb-
TUTLTUKATUBHBIX MOZICTICH CBSI3U, COOTBET-
CTBYIOIIUX (popmyie (5), 10 00beAMHEHHON
(obmacTu, TO/IBI) BEIOOPKE, OTITHYAIOIIHECS
cnocobom koppektupoku BPIT u ocHOB-
HBIX ()OH/IOB, B TOM YHCJIE UCIIONB30BaHUEM
B KauecTBe (pakTopa CpeHEr0I0BON CTO-
MMOCTH OCHOBHBIX (D)OHIOB, ITPENICTABIICH-
HBIE CIIeNYIOMUMHI QOopMyIamMu:

BPIT, = /(43¢ - O@Rpyc ), (5)
BPIL ey o pernoran =S (93cr - OPer o cu ks (6)
BPTLeyy 1100 pervonav =/ (93cr - OPer nyc e (7)
BPHCL[,VIHHOPOCCMM = f(q3cr 'O(DCF,UVC,CLI) (8)

' https://vpopenp-uabunaunu.pd/

TaOaMIBL-HHQIAINT

2 https:/www.fedstat.ru/indicator/31074

3 https://www.fedstat.ru/indicator/57795;
https://www.fedstat.ru/indicator/31111

4 https:/rosstat.gov.ru/folder/14304

5> https://rosstat.gov.ru/folder/210/
document/13204
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BPHCLI,VI[[ o Poccun — f(q3CF : Oq)Cl',OBC,CLl)’ (9)

rne U — undnsamus; U — uanexc-ned-
asatop; CII — conoctaBumsbie nensr; UL —
WHJIEKCHI [IeH Ha MPOIYKIHIO (3aTpaTHl,
YCIIYTH) HHBECTUIIHOHHOTO Ha3HAYCHHS;
OBC - ocrarounas 6aJlaHCcOBas CTOH-
MocTh; ITYC — nonHas yueTHas CTOUMOCTb
O® Ha xonen roaa; CI' — cpenHerogoBoe
3HAYCHUE.

Jl71s1 KOppeKTHPOBKH (HhaKTOPOB U TIPH-
BeZleHUsI X K ypoBHIO 2007 T. OBLIH TIpH-
MEHEHEHI cllefytontue hopMyJIbL:

BPI1,, = BPIT,/ T] [(100+1)/100], (10)

i=2008

1
BPIl.,, =BPIL,/ [ Wk, /100]=
i=2008

, (11)
=BPIL,/ [] [ Typn,/MPOy,y, /100],

i=2008

Typn, = BPIL, /BPII, - 100, (12)
(')Cl‘t = ((')Haqano ronai +(')K0Heu romai )/2’ (13)

rae T —temn pocta; MDPO — urpeke Ghusn-
YEeCKOro 00BheMa BaJIOBOTO PEruoHaIBHO-
ro mpoxykta; ¢t = 2007-2020 rr. (6a30BBIi
nepuon — 2007 ).

Pe3ynpraThl OLIEHKU MOAenei npea-
cTaBJieHBI B TabO. 1 m 2.

Tabnuua 1. Cneundukauma u CTaTUCTUYECKaNA OLEeHKa moaenen 1-3
Table 1. Specification and statistical estimation of models 1-3

No BPIT BPIT, 1y BPIT, 1y
Craructuka/Monenb W | p-value | mo peruoHawm, | p-value | mo peruonam, | p-value
/1 0D, . 0D 0
’ CT, OBC, CI1 CIL IIVC, CIT
1 | a,(kooddunpent 3,323 | 0,000 5,750 0,000 2,556 2,556
MOJIEITH)
2 |a, (xko3dppuuuent 0,500 | 0,000 0,442 0,000 0,485 0,485
MOJIETIH)
3 |a, (koo puunent 0,682 | 0,000 0,745 0,000 0,741 0,741
MOJICTIH)
4 | R? (ko> durmeHT 0,952 | 0,000 0,932 0,000 0,942 0,942
JIETEPMHUHAIIHH)
5 | n (cTemeHb cCBOOOIBI) 235 - 235 - 235 235
6 |Rand (moBopornsie Tou- | 144/184 | 0,050 144/139 = 144/168 | 144/168
KH)
7 |M(e) (TecT Ha paBeH- 0,093 | 0,926 0,153 0,879 —-0,068 —-0,068
cTBO () MaTeMaTH4ECKO-
TO OXKUJAHUST)
8 |DW ([lapoun — Yorcon) | 1,889 | 0,050 1,891 0,050 1,992 1,992
9 |R/S kpurepwuii 4,939 - 6,054 - 5,757 5,757
10 | Kpurepwuit K2 3,068 | 0,216 4,773 0,092 3,168 3,168
11 | W (tect llammpo- 0,991 | 0,146 0,984 0,010 0,984 0,984
Buika)
12 | xpuTepuit c2 11,483 | 0,244 26,106 0,002 28,162 28,162

ISSN 2712-7435 Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 657-682



. Roman A. Zhukov, Maria A. Plinskaya, Evgeny V. Manokhin

OKoHYaHWe Tabn. 1

N BPII BPII,, BPII,,
i Cratuctuka/Mopenb 0 q)ny:”ﬂ p-value ng (Il))erHOHaM, p-value ng ([I))GFI/IOHaM, p-value
cr, 05C, Iy cr,mve,cn
13 |7, (xpurepuii 0,071 | 0,279 0,060 0,357 0,013 0,013
Cnupmena)
14 | 7, (kputepuii 0,099 | 0,127 0,028 0,668 0,038 0,038
Cnupmena)
Hemounux. PaccanTano aBTopami.
Tabnuvua 2. Cneundukauma n cTaTUCTMYECKas oueHKa Mogenen 4 n 5
Table 2. Specification and statistical estimation of models 4 and 5
I_Jl\f';[ Craructuka/Mogens BPHCLL Hil:rloy:::c””’ p-value BPHCLL ui H;::ZCHH’ O(DCR p-value
1 2 3 4 5
1 a, 2,860 0,000 6,357 0,000
2 a, 0,506 0,000 0,472 0,000
3 a, 0,684 0,000 0,676 0,000
4 R? 0,961 0,000 0,952 0,000
5 v 235 - 235 -
6 Rand 144/180 0,050 144/159 0,050
7 M (e) —-0,096 0,923 0,091 0,928
8 DW 1,955 0,050 1,866 0,050
9 R/S 5,375 - 4,802 -
10 K? 0,880 0,644 1,858 0,395
11 w 0,995 0,676 0,994 0,519
12 c2 9,854 0,362 5,470 0,792
13 o 0,011 0,865 0,049 0,448
14 ., 0,034 0,600 0,035 0,593

HUcmounux. Paccuutano aBTopaMu.

W3 nanueix Tabdi. 1 1 2 BUIHO, YTO BCE
MOJIEITH C IOIyIIIEHHEM JIJISI BTOPOH MojIe-
JIA, KOTOpas HE YIOBIIETBOPSET CTATUCTHU-
YECKOMY KPUTEPHIO Ha CIIy4ailHOCTb MO psi-
Iy OCTaTKOB Ha YPOBHE 3HAYUMOCTH 5 %,
SABJIAKOTCA aACKBATHBIMMU. MO)KHO caciaaTrhb
BBIBO/I, YTO HpOBeZ[eHHBIe CTAaTUCTHUYCCKHUC
TECThI HC BBIABUIIU HaI/IquH_[y}O U3 HUX.

[Tpumenenue MeTonuKH BEIOOpA HAU-
JTydmeil MoAean ¢ y4eTOM NPUOPUTETOB
Pa3BUTHS PErHOHOB, Pa3BUTOI Ha OCHO-
Be [34] Tak)ke HE BBISIBUJIO HAMIYYIIYIO
W3 HUX, KaK MMoKa3aHo B Tabj. 3. B kade-
CTBE JIOTIOJTHUTENHHOTO KPUTEPHUS, yUIH-
THIBAIOIIETO IPUOPHUTET, UCIIOIb30BaHA

dhopmyna:
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Tabnuua 3. PesynbTaTbl OL,EHKM MoAenein no KpUTepuio NpuopuTeTa
Table 2. Results of assessment of models according to the priority criterion

Ne /i Monens Kmod
1 2 3
1 BPIIU, ODITVC, 1 1,051
2 BPII, ,;; IO pernoHam, Oq)cr’ oBC. CIL 1,064
3 BPch, 4z IO PETHOHAM, Odbcn e @ 1,055
4 BPch, yp TTO Poccun, O(DCR nve. cit 1,055
5 BPch, g IO Poccun, OdDCR Re,Er 1,054

Hcmounux: pacCYUTaHO aBTOpPaMH.

. 1 L
Kmod II}(%H(K +T ;;E—’mod,k (t)ja (14)
1€ & 004 (F) — paccunTanuslii 1o Gpopmy-
ne (3), 9aCTHBIH pe3yIbTaTUBHBIN MMOKa-
3arenb; mod — TUI (HOMEpP) MOACTH HIIH
METOAMKH, KOTOpas B3siTa 32 OCHOBY IPH
pacyere paKTOPOB B CKOPPEKTHPOBAHHBIX
nenax; K — 4uCIo JIEeMEHTOB (00nacTei);
T — 4ucIo NepruoioB.

UYem npuopuTeTHEN HANIpaBICHUE Pa3-
BUTHSI PETHOHA, TEM CTPOXKE (CymMMa 3Ha-
YeHUH, BEIYUCIICHHBIX 0 OJTHOW U3 HOP-
MaTHBHBIX MOJIEIICH, BHIIIE, YeM CyMMa
3HAYCHUH, BEIYUCICHHBIX 110 OCTaJbHBIM
MOJEIAM, CIIEIOBATEebHO, CyMMa 3Hade-
HUH MOKa3aTens pe3yabTaTHBHOCTA MEHb-
111€) TOJKEH OBITh HOPMATHB, YTO U OTpa-
kaeT ¢opmyna (14).

Kak BuaHO U3 1aHHBIX Ta0d. 3, 3HaUe-
HUSI KPUTEPHS IPUOPUTETA IS MOJeIei
ONMM3KY APYT APYTY (OTIUYMS HE3HAUUTEIb-
HBI), YTO HE JaeT OCHOBaHWH HIeHTU(DH-
[IUPOBATh OJTHY M3 HUX KaK HAMITYUYIIYTO.

Torga B aTOM ciydae Iiisl OIEHKHU
pe3ynbTaToB (hYHKITHOHUPOBAHUS 00JIa-
cTelt nejxecooOpa3Ho UCTIONB30BATh HHTE-
TpaJIbHBIN TIOKA3aTellb, MPEICTaBIEHHBII
dhopmyoit (4), 3a CIET CBEPTKH YaCTHBIX
noKazaresei, BBIYUCICHHBIX TI0 Pa3HBIM
MOJIEJISIM. DTO COOTBETCTBYET TOMY, UTO
OCYILECTBIISETCS CBEPTKA METOHK, IO KO-
TOpbIM KoppekTupoBanuck BPII u ocHoB-
Hble (OHJBI C IENbI0 yUeTa U3MEHEHUS

[IEH W MPUBEICHUS (PaKTOPOB K COMOCTa-
BUMOMY BHULY.

PesynbTarhl omnieHKH AJs obnacTen
DO npencrasnens! Ha puc. 1 u 2.

Ha puc. 1 u 2 nunus 1 xapakrepusy-
€T 3HAYCHUS HOpMAaTHUBa (HOPMATHUB PABEH
SIUHHUIIE); TUHUS 2 — 3HAYCHUS UHIUKA-
TOpa, paCCUUTAHHBIEC 110 TIEPBOM MOACITH
BPIT,, OD ; 3 — BPII,, ,, 1o peruo-

nyc, n?

Ham, OD . .. s 4—BPIL, |, 0 perno-
HaM, OD . o s 5 —BPII, |, o Pocen,
ODr. nye, i PIT., ,, o Poccun,

crose, cip | — SHAYCHHS HHTCT PaJIbHO-
r'0 MoKa3aTens pe3yJIbTaTHBHOCTH.

BuHo, 4To mokaszarenu pe3yibTaTuB-
HOCTH UMEIOT CXONIHBIE TeHeHIuu. [Ipu
ATOM MHTETPAJBHBIA MMOKa3aTedb YCPe/-
HSET YaCTHBIC TIOKA3aTellH, YTO OTpaxkKe-
HO Ha puc. | u 2.

3a cueT KBaIpaTUIHOM CBEPTKH MTPOUC-
XOIUT 00beUHeHNE (haKTUIECKUX 1 HOpMa-
THUBHBIX Pe3yNbTaToOB ()yHKITHOHUPOBAHUS
o0acTeil, 4TO B TaHHOM CITy94ae COOTBET-
CTByeT 0000IIEHNIO METOANK, KOTOPBIE BBI-
OpaHBI 11T KOPPEKTHPOBKH CTOMMOCTHBIX
rmokasaresiedi, B yactaoct BPII 1 ocHOB-
HBIX (DOHIIOB. DTO AaeT BO3MOKHOCTH TIPH-
3HaHHBIE a/IeKBATHRIMHA METOIUKH OLIEHKH
Y TIOCTPOEHHBIE Ha X OCHOBE aJIeKBaTHBIE
MOJICTT 0000IHUTH U c(HOPMHUPOBATH UHTE-
IpaJbHYI0 XapaKTePUCTHKY (PyHKIIMOHUPO-
BaHHS COLIUMAJIBHO-DKOHOMHWYECKNX CUCTEM.

B cayuae BeraucieHus: 0000IICHHO-
TO HOPMATUBHOI'O 3HAYCHUA UCIIOJIB3YCTCA
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Puc. 1. 3Ha4YeHMA MHTErpanbHOro U Y3CTHBIX NOKa3aTeen peaynbTaTMBHOCTH
(Benropofckas - Jlvneukasa 06nacTtu)

Fig. 1. The values of integral and partial performance indicators (Belgorod - Lipetsk regions)

—-— i ——

17. Aipocnancsas

Puc. 2. 3Ha4eHmA MHTerpanbHOro M YaCTHbIX NOKa3aTenen pe3ynbTaTUBHOCTH
(MockoBckas - Apocnasckas o6nactu)

Fig. 2. The values of integral and partial performance indicators (Moscow - Yaroslavl regions)

arperupoBaHHasl IPOU3BOJICTBEHHAS DYHK-  ONpPEJEeTICHHOW METOIMKE KOPPEKTUPOBKU
IHs1, TIPEICTABIISTIONIAs COOOM KBAJIPaTUUHYI0 ~ CTOMMOCTHBIX (DAKTOPOB, B TAHHOM CITydae
CBEPTKY 4acTHBIX Moaeneh — 1M, ucnonb-  ocHOBHBIX (oH10B 1 BPII.

3yeMBbIX JJIs pacyeTa YaCTHBIX WHIMKATO- 3Ha4eHMs HHTETPaIbHOTO ITOKa3aTeNs
POB pe3yJIBTaTHBHOCTH, COOTBETCTBYIOIIMX 32 TIOCJICAHUE 5 JIET MPEICTaBIICHBI B TA0M. 4.
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Tabnuua 4. PesynbTaTbl oueHKU pYHKLUOHMPOBaHUA obnacten LieHTpanbHoro
dhenepanbHOro OKpYra no MHTerpasbHOMY NOKa3aTento

Table 4. The assessment functioning results of the CFD regions by

the integral indicator

Tepuon
Homep obnactu

2016 2017 2018 2019 2020
2 3 5 6 7 8
1 1,645 1,735 1,793 1,406 1,276
2 0,928 1,056 1,094 0,774 0,674
3 1,081 1,151 1,156 0,863 0,78
4 1,116 1,028 0,997 0,773 0,71
5 0,291 0,443 0,519 0,364 0,347
6 1,197 1,398 1,433 1,025 0,87
7 3,228 2,909 4,488 0,789 0,495
8 1,439 1,442 1,526 1,209 1,156
9 1,460 1,480 1,573 1,191 1,183
10 1,073 1,119 1,115 0,826 0,688
11 2,059 2,161 2,367 1,09 0,93
12 1,054 1,129 111 0,76 0,706
13 0,889 1,05 1,106 1,12 0,895
14 1,207 1,191 1,301 0,932 0,874
15 0,829 0,892 0,958 0,714 0,607
16 1,219 1,321 1,365 0,962 0,871
17 1,158 1,216 1,242 0,975 0,873

Tpumeuanue: HOMepa 00IaCTeH COOTBETCTBYIOT HOMepaM 00IacTeil, IpecTaBICHHBIM Ha puc. 1 1 2.

HUcmounux: pacCUUTaHO aBTOpaMHu.

3HaueHMs YaCTHBIX MHIUKAaTOPOB pe-
3yJABTATUBHOCTH s TynbcKkod o0macTu
MpeACTaBICHBI B Ta0M. 5.

Ha ocHoBaHMM TOro0, 4TO IMHAMHKA
HOKa3aTesiel, PaCCUUTAHHBIX [0 MOZAEIISM,
CXOJIHa, a TAKXKE PAcueTa KPUTEPUEB, KOTO-
pblIe HE JaJIi BO3MOKHOCTH BBISIBUTh Hau-
TYYIIyI0 U3 MOJIeJiel, a ClIeI0BaTeIbHO,
U METOAUKY KOPPEKTHUPOBKU CTOMMOCTHBIX
MoKa3aTesei, MOXHO C/IeTaTh BEIBOJ, UTO
M3y4aeMbli IPOLECC HHBAPUAHTEH OTHO-
CUTENIBHO MojiesieH, (haKTOpOB 1 METONUK,

UCIIOIb30BaHHBIX IIPU MPUBEICHUU UX CO-
HOCTaBUMOMY BUTY.

5. 06cyxpeHune

JeWcTBUTENBHO, PE3YJIBTATHI pacye-
Ta, MpeICcTaBIeHHbIC Ha prC. | U 2, TIOKa-
3BIBAIOT CXOAHYIO TMHAMHUKY U3MEHEHUS
YaCTHBIX U MHTETPAJIBHOTO noKasarteliei
PE3YJIBTaTUBHOCTH, NOJTYYCHHBIX C UCIIOJIb-
30BaHUEM PaA3JIMYHBIX METOAUK IIPUBECAC-
HHUS CTOMMOCTHBIX XapaKTCPHUCTUK K CO-
nocraBuMomy Buay. Ilo cytu, oHn garot

ISSN 2712-7435

Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 657-682



. Roman A. Zhukov, Maria A. Plinskaya, Evgeny V. Manokhin

Tabnuua S. PeaynbTaTtbl OLEeHKK (yHKLMOHMPOBaHUSA Tynbckon obnactu LLPO
No UHTErpanbHOMY U YaCTHbIM NOKAa3aTensM

Table 5. The assessed results of the Tula region functioning by the integral and

partial indicators

ITepuon
Mopens (MHAUKATOD)

2016 2017 2018 2019 2020
2. BPIL, OD, . 1,244 1,414 1,493 0,930 0,942
3. BPch, 4z IO PETHOHAM, O(Dcr, e 1,181 1,232 1,277 0,933 0,819
4. BPII,, ,, o peruonam, OD . o 1,258 1,301 1,345 1,023 0,901
5. BPII, ;, mo Pocenn, OD . 1o 1,252 1,375 1,398 1,022 0,901
6. BPII ., ,, mo Poccun, OD . or. 1,169 1,294 1,318 0,920 0,806
7. O6001eHHAs MOIEb (MHIMKATOP) 1,219 1,321 1,365 0,962 0,871

HUcmounux: pacCuyuTaHO aBTOpaMHu.

nHTepBai ouneHok oobema BPII B mepron
2007-2020 rr. ¢ y4eTOM KOHKPETHBIX yC-
JOBUH (MMEIONIUXCSI OCHOBHBIX (DOHIOB
Y TPYAOBBIX pecypcoB) st obnacteit LIOO,
YTO aHAJOTUYHO Pe3yJbTaTaM, MoJydeH-
HbIM Ortis [31]. 3HaueHue MOKa3aTens Bbl-
11Ie HOPMATHBa SIBJISIETCS] CBUICTEIIbCTBOM
TOTO, YTO PE3yJIETAT PYHKIMOHUPOBAHUS
peruoHa yIoBIETBOPUTEIBHBIN.
Hanpuwmep, paccmorpum benropog-
CKYyI0 00J1acTh U pe3yibTaT €€ OLEHKHU
B 2020 r. Ha puc. 1 BuznHO, 4yTo HaubonbIee
3HaueHue (x = 1,450) cooTBeTCTBYET MOJIE-
nu 4 (BPch, yz 110 peruonam, OD . o )
a HamMeHpInee (x = 1,112) — moxenm 6
(BPIL yy 110 Pocenm, OD . . o CLI).
WHTepnpeTHpOoBaTh TaKOW pe3yabTar
MOJKHO ClIeyIomuM o0pa3oM. 3HaYeHHE,
BBIYHCIICHHOE 110 MOJIETH 4, BEITIIE eNHU-
IIBI, 9TO O3HAYAET YJOBJIETBOPUTEIBHOE
(yHKIMOHMPOBAHKE PETHOHA, a 3PPEeKTHB-
HOCTB HCIIONE3YEMBIX PECYPCOB — CpE/THE-
TOJOBEIX (PAKTOPOB — SBIISIETCS TIPUEMITE-
MBIM B paMKaX M3MEHEHHUS IIeH B 00JIacTH.
AHaJIOTUIHBINA BapuaHT (MHIUKATOP OOJIh-
1€ eIWHUIIBI) XapaKTepPeH U NI MOAETH
6, OJIHAKO 3HAUCHUE ITOKA3aTelsl HUXKE, YeM
3HaYeHHEe, pACCUUTAHHOE 110 MOJICIH 4.
DTO MOXKET CBHAETEILCTBOBATH
0 TOM, 4TO Ha (hoHEe OOIIEPOCCUNCKHX
TPEH/IOB U3MECHEHUS 1IeH (MCTOJIb30BaH

uHaeKc-nedusTop g Poccuu B meiaom)
Benropojckas 001acTh GyHKIMOHHPYET
HECKOJIBKO Xy>ke. B wactu ananuza crou-
MocTi OD MOXKHO cIeTaTh MPEIOI0KEHUE
00 MX W3JIMIIHEM U3HOCE, YTO IMPUBOIUT
K 0oJice HU3KOMY 3HAUCHUIO TTOKA3aTeIs
pe3yJIbTaTUBHOCTH OTHOCUTEIBHO 3Haue-
HUS1, OJYYEHHOT 0 10 Mozienu 4. Takoii pe-
3YJIBTAT MOXKET CIY>KUTHh OCHOBAHHUEM JIJISI
pa3paboTKHU Mep, HAIPABICHHBIX Ha MOJIEP-
Huzanuio OD B benropojckoii oonacry.
st Tyabckoid 061acTi MaKCHMAallbHOE
3HaueHue nokasarens (x = 0,942) naer Mo-
nens 2 (BPIL, Od)nya ,1)» HAMMEHBIIEE, Kak
u B benroposckoit obmactu (x = 0,806), co-
OTBETCTBYET MoJenu 6 (BPch, yy 1O Poc-
cHu, OCDCR OBC. Cu)’ KakK MOKa3aHo Ha puc. 2
u B Ta0u. 5. [Ipu 3TOM 3HaueHue moka3are-
Tiell MEHbIIIEe eUHUIIBL, 9TO TIO3BOJISET CIIe-
JaTh BBIBOJ O TOM, YTO pe3yNbTaThl (PyHK-
[TUOHUPOBAHHSI PETHOHA HE COOTBETCTBYIOT
HOpMAaTHUBY. B TedeHme nocneqHuX AByX JeT
3HAYEHNS YaCTHBIX W HHTETPATHHOTO TIOKa-
3aTeNst yMEHBIIAIOTCS, YTO CBUIETENIHCTBYET
00 yXyAIIeHNH SKOHOMUKH PETHOHA B IIEJIOM.
CloXuBIIAsACS CUTYAITUS TpeOyeT pas-
paboTKH Mep, HANPABICHHBIX HAa Pa3BUTHE
9KOHOMHKH, B TOM YHUCJIC MEP, CBSI3aHHBIX
C TPYIOBBIMH pecypcamMu U OOHOBJICHHEM
ocHOBHBIX (hoHI0B. Hanpumep, B pamkax
peanuzyemMoro B peruone HarnonaipHOTO
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npoekta «IIpou3BONUTENBHOCTH TPY-
Jla ¥ COJIECTBHE 3aHITOCTH» PEKOMEH-
JNIyeTCs CO3JaTh LMEHTP KOMIETEHIHU
«OPPexTuBHOCTH». OCHOBHBIM HaITpaBIIe-
HUEM JeATEIHHOCTH IIEHTPa JOJKHO OBITh
COJIEHCTBYE PaCIPOCTPAHECHHIO HA TIPEJl-
MPUATHSIX — YIACTHUKAX IIPOTPAMMBI T10-
JIOUTEITHHOTO OTBITA U 00yYEeHHS TIOBBI-
MEHUTO d(PPEKTUBHOCTH HCITOIH30BAHUS
OCHOBHBIX (DOHZIOB, 00OCHOBaHMS WHBE-
CTUIIMOHHBIX PEIIeHuH, cOaJaHCHPOBaH-
HBIX TI0 HCIIONB3YEMBIM pPeCcypcam, B TOM
qyuciie TpyAOBBIM. B paMkax yka3aHHOU
MporpaMMBbI cieyeT pa3paboTaTb Mepo-
MPUATHSI, HAIPABJICHHBIE HA CTUMYJIHPO-
BaHUWE mepexoga pabOTHUKOB U3 OTpac-
nielt ¢ M30BITOYHOI 3aHSATOCTHIO B OTPACIH
C HE/IOCTaTOYHOM 3aHATOCTHIO. B KauecTBe
pEeKOMEHJAIlUK PETHOHAJIBHBIM OpraHaM
YIIpaBJIeHHUS MOXXHO TPEIJI0KHUTE OCYyIIe-
CTBUTH pa3pabOTKy MPOrpaMMbl MOAECPHU-
3aIluu ¥ OOHOBJICHUSI OCHOBHBIX (JOHJIOB
C PErHOHANBHOM U (efiepaibHON MOAIePIK-
KOW U NMPUBJICYEHUEM UHBECTULIUI, B TOM
qucIie 111 00padaThIBAIOIINX TPOU3BO/ICTB,
KOTOpbIE JAI0T HAauOOJNBLINK BKIajA (OKO-
10 40 %) B BPII Tynscko#t obnactu. ds
Oosee neTanbHON pa3paboOTKU MEPOIPHSI-
THH HEOOXOIMMO PacCMaTpPUBATh Kax IbIH
13 BUJIOB JEATENBHOCTH OTAEIBHO U aHAJIH-
3UpOBaTh AMHAMUKY u3MeHeHus OD u 3a-
HATOCTH B pPaMKaX IMOCTPOEHHBIX MOJIENEH.
Just npyrux obnacteit MOXKHO puMe-
HUTH aHAJIOTUYHYIO JIOTUKY MOTY4YEeHHS pe-
3yJIBTaTOB aHAIIM3a C LENBIO aTbHer e
pa3paboTKH aipeCHBIX MEPOIPHUATHH.
Hnsa Koctpomckoit o6mactu HaOII0-
JTAJTACH CUIIBHBIE KOJICOAHUs B 3HAYCHU X
MOKAa3aTeNsIX Pe3yIbTaTUBHOCTH B TIEpHU-
ox ¢ 2014 mo 2018 r., 9TO MOXKET CBHIC-
TETBCTBOBATh O MMEBIIEHCS HecOalaHCH-
POBAHHOCTH SKOHOMUKH peruoHa. Kpome
toro, oosemM BPII obmactu, nmpeacrasieH-
HBI B a0COJTIOTHOM BBIPA)KEHUH, SIBIISLIICS
OITHMM W3 CaMUX HIB3KUX cpenu 17 obmacTeit
LentpansHoro henepaabHOro OKpyTa, a ciie-
JIOBaTEIHHO, U HOPMATHB JIJISl HEE TOXKE MU-
HUMaJIbHBIN. B COOTBETCTBHM C TIPOLIELY POt
MpUBENICHUS (PAKTUICCKUX U HOPMATHBHBIX

3HaYeHUH K mKane oT 0 10 1 mpuBeaeHHbBIE
1 (paKTUYEeCKHEe M HOPMATHUBHBIC 3HAUCHUS
okazanuck omm3kumu k 0. [lockoneky, co-
rinacHo gopmyite (3), YaCTHEIH MoKa3aTenb
PE3YIBTAaTUBHOCTH OIMPEAEIAETCS UX OTHO-
IIIEHHEM, TO PE3YJIETaT MOXKET JaBaTh CyIIe-
CTBEHHBIE OTKJIOHEHHS OT | B CBS3M C O1m30-
CThIO K 0 COCTaBIISIIOIIUX BhIPAXKEHUS. DTO
TaKKe MOXET SIBISTHCS OMHUM U3 00BsICHE-
HUH HETUITUIHBIX 110 CPAaBHEHHIO C OCTaJb-
HBIMH PETHOHAMH KOJIeOaHUI MHANKATOPA.
B 2020 r. HanbomnbIue 3HaUYeHN S HHTE-
TPaJIbHOTO TIOKA3aTeNsl pe3ylIbTaTHBHOCTH
HaO0MaTMCh B benropoackoit (x = 1,276),
Jlumerkoit (x = 1,183) u Kypckoii (x = 1,156)
obmactsx. Iy ocTanbHbIX 00IacTel 3Hae-
HUS TIOKa3aTens pe3yIbTaTUBHOCTH MEHb-
111 SIMHUIIBI, TPUYEM HAUXYIIIIMMHU U3 Pe-
THOHOB OKa3aiuch MBaHoBckas (x = 0,347),
Koctpomckas (x = 0,495) u TBepckas
(x = 0,674) obmacTu. MOXXHO 3aKJIIOUHTH,
YTO SKOHOMHKA OOJBLITMHCTBA o0yiacTel
Lenrtpansraoro ¢enepansHOro OKpyra He J10-
CTHUTaeT HOPMaTHBHBIX 3HAUCHUIH, a, CTIe/I0-
BaTENbHO, HUMEIOIINECS PECYPCHI UCTIONB3Y-
I0TCSI HEAOCTAaTOYHO 3(PpheKTUBHO.
JluHamMuKa U3MEHEHUS 3HAYCHU I 4acT-
HBIX ¥ MHTETPaJIbHBIX MMOKa3aTelel pe-
3yJILTATUBHOCTH MOKAa3bIBACT HATUYHUC
HETaTHBHBIX TCHJICHIHI B OONBIIMHCTBE
obonacreit 11PO, Haunnas ¢ 2019 1., XoTs
B abconoTHOM BbIpaskeHUn o0beM BPII
pacteT. MOXXHO 3aKJIFOUUTH, UTO B CIIy4ae,
€CITH HETIOCPENICTBEHHO CPAaBHUBATH 00bEM
BPII, To MO’XHO NOAY4YUTh HEKOPPEKTHHIE
CYXJIEHUS O TOM, Kakas U3 o0yacteil siB-
nsieTcs OoJiee yCIeNTHOM, TOCKOIBKY OHU
(hyHKIIHOHUPYIOT B Pa3IUYHBIX YCIOBH-
sx. Hanname BO3MOXHOCTH TIPOBECTH KOP-
PEKTHBIM CpPaBHUTENBHBIN aHaIW3 Pa3HO-
Ka4eCTBEHHBIX COIMATbHO-I)KOHOMHUIECKIX
CHCTEM OTIIMYAET MPEeNJIOKEHHYI0 METOI0-
JIOTHIO OLIEHKH OT MCIIONIb3YEeMBIX B HACTO-
A1ee BpeMs, HallpuMep MPeACTaBIEHHBIX
B paboTax Sun et al. [32] u Dudek et al. [33].
[lockonbky OONBIIMHCTBO PabOT, MO-
CBSIILICHHBIX OLICHKE PE3YJIBTATOB (PyHKITH-
OHHPOBaHUS COIUATBHO-IKOHOMHUYECKHIX
cucrtem ¢ ucnonab3oBanrem BPIT unu BBII,
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OCHOBaHO Ha COOCTBEHHBIX Habopax JaH-
HBIX, TO COTJIACOBAHHOCTD ITOTYUYESHHBIX pe-
3yJIBTATOB MOYKHO OI[EHHUTDH MPHOIIKEHHO
C TIOMOIIBI0 CTATUCTHYECKUX KPUTEPUEB.
Ecnm onleHrBaTh Ka4ecTBO MOJIETeH, HapH-
Mep, 1o R?, TO JUIst BCEX MOJIEIIH ero 3Have-
HUe ONM3KO K eWHUIIE U BhIIIE 3HAYECHUH,
MOTy4eHHBIX B [18, 22-25], a pe3ynbTarsl
TectoB DW cpaBHUMBI MEX Ty CO00H. ITO
MOJTBEPKIAET CXOAMMOCTH PE3YIHTaTOB
C M3BECTHBIMH PEIIEHUSMH, TTOTYUYEHHBI-
MU B OJIM3KHIX M0 TEMATHUKE MCCIIeIOBAHUSX.

IlonydyeHHbIEe MOJEIU CO CTATH-
CTHYECKH OICHEHHBIMU MMapaMeTpaMu
MOCTPOCHBI IO JAaHHBIM s o0jacTei
LenTpanpHoro ¢eaepaibHOTO OKPYTa,
YTO HAKJaJbIBAaE€T OrpaHUYEHHE Ha 00-
JacTh UX npuMmeHuMoctu. IIpu paccmo-
TpEHUH APYTUX cyObeKToB Poccuiickoii
Oenepanu He0OXOAUMO CTPOUTH JIPY-
rue mozenu. Ilpu aToM cama MeTOnOI0-
T'US OL[EHKU OCTAHETCS HEM3MEHHOMU, B TOM
qHclie TP PacliupeHUH 00IaCTH UCCIIe-
JIOBaHUS, BKJIIOYAs YBEIUUCHHE KOIUYE-
CTBa PE3yJIbTATUBHBIX MPU3HAKOB C Pa3-
JIMYHBIM KauYE€CTBEHHBIM COJACPKAHUEM
U BIHSIOIUMH (haKTOPaMU, XapaKTepU3y-
IONIMMH YCIOBUS (PYHKITHOHUPOBAHUS CO-
UAJTbHO-3KOHOMHUYECKUX CUCTEM, €€ MO~
CHCTEM U 3JIEMEHTOB WJIM CUCTEM APYTOT0
THITa, HAPUMED, HEPAPXHUIESCKUX COIHO-
9KOJIOTO-9KOHOMHUYECKUX CHCTEM.

Kpome Toro, pe3ynpraThl mokas3biBa-
IOT, YTO TPECTABICHHBIE MOJICIN aJICKBAT-
HO OMMCBHIBAIOT Npouecc u3menenus BPII
B obmactsx LlenTpanpHoro dhenepaibHOTO
OKpyTa, M B COOTBETCTBHH C BEIOPAHHBIMHU
CTATUCTUYECKUMHU KPUTEPUSIMH U KpUTE-
pHeM, YIUTHIBAIOIIUM ITPHOPUTETHI Pa3BU-
THS PETHOHOB, HET OCHOBAHUH TSI BBIOO-
pa Hamyumiei mogenu. CieqoBaTenbHo,
OHM SBJISIOTCS PAaBHO3HAYHBIMU M MOTYT
OBITH MCITONB30BAHBI JJISI MOJIEITMPOBAHUS
(YHKIIMOHNPOBAHHUS COITUATBHO-OKOHOMU-
YECKUX CHCTEM.

DTO MOATBEPKAAET MOCTABICHHYIO
runote3y o6 WHBAPHAHTHOCTH MPOIIEC-
ca u3meHenus oorema BPII B pernonax
LenTpansHoro (emepalbHOTO OKpYyra

OTHOCHUTCIBHO MOﬂCHCﬁ, (baKTOpOB n MC-
TOAUK MMPUBCACHUA CTOUMOCTHBIX Xapak-
TEPUCTUK K COTTOCTABUMOMY BUAY.

6. 3akniouyeHue

B uccnemoBannu mpoBeneHa OIleHKa
Pe3yIbTaTOB (PYHKIITMOHHPOBAHUS 00Ia-
creii LleHTpanpHOTO pemepabHOTO OKpyTa
Ha 0a3e aBTOPCKOM METOIOJIOTHH, KOTOpast
MO3BOJISIET BHIYMCIUTD YaCTHBIE U MHTE-
rpaJbHBIE ITOKA3aTeTN PE3yIbTaTHBHOCTH
Ha OCHOBE TIPOM3BOACTBEHHBIX (yHKITHI
1 METOAMWK, UCTIOJIb3YEMBIX /ISl TIPUBe-
JeHus GaKTOPOB K COMOCTABIMOMY BHLY.

OTanymeM METOAOJOTUHU ABISETCS
TO, YTO C €€ ITOMOIIbI0 MOYXXHO YYHUTHIBATh
KOHKpETHBIE yCIOBUS (PyHKITMOHUPOBA-
HUSI PETHOHOB B ()OPMHUPOBATH COOCTBEH-
HBII JUHAMUYECKUN HOPMATUB, KOTOPBIX
ABJISIETCS KPUTEPHEM YCTONYIHBOIO pPa3BH-
s cyobekToB Poccuiickoit @eaeparumn.
IlpeacraBiien KpuTepui, MO3BOJISOIINN
OCYIIECTBUTH BHIOOP MOJENHU C YUETOM
MIPHOPUTETOB Pa3BUTHUSI PETHOHOB.

IokazaHo, uTo B ciyyae, KOrja HU CTa-
TUCTUYECKUE KPUTEPUH, HU KPUTEPHUI ITpU-
OpHUTETa HE Jal0T BO3MOXKHOCTHU BHIOpATh
JyYIyI0 MOJETb U3 UMEIoIIerocs: Habopa,
1esIeco00pa3Ho UCIONb30BaTh MPOLEAYPY
arperupoBaHys METOIMK, YTO HE BCTpEYa-
JIOCh B UCCNIEIOBAHUAX MOCIENHUX JIET. DTO
permraeT npoOiieMy BIOOpa MoJieNiel 32 C4eT
(hopmupoBaH¥sI 0000IIIEHHOTO (MHTET PaITh-
HOT'0) TIOKa3aTeIsl ISl OLIEHKH Pe3yJIbTaTOB
(DYHKIIMOHMUPOBAHMSI COIMATBHO-IKOHOMIYe-
CKHX CHUCTEM, TIOCTPOSHHOTO C HCIONIb30Ba-
HUEM COBOKYITHOCTH aJIEKBaTHBIX MOJIEIICH.

A 1eKBaTHOCTh MOJEJIEH U UIECHTUY-
HOCTh M3MEHEHHS YaCTHBIX MOKazarelnei
Pe3yIbTaTUBHOCTH (YyHKIITHOHUPOBAHMUS
perunoHoB LleaTpangsHOro QeneparbHOTO
OKpyTa, MOCTPOEHHBIX HAa OCHOBE (PaKTH-
YECKUX W HOPMATHUBHBIX 3HAYEHHH CKOP-
PEKTHPOBAHHOTO TI0 IleHaM oO0bema BPIIT
B 3aBHCHMOCTH OT CKOPPEKTHPOBAHHOTO
(hakTOpa «0CHOBHBIE (POHIBI» U CPEIHETO-
JIOBOI YMCIIEHHOCTH 3aHSTHIX, IO3BOJIAIIA
clienaTh BBIBOA 00 MHBAPHAHTHOCTH H3yda-
€MOro TpoIiecca OTHOCUTEIBHO MOJIEIIEH,
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(haKTOpOB, METOUK KOPPEKTUPOBKH, TIPH-
BOJISIIINX CTOMMOCTHBIE TIOKa3aTeln K CO-
MOCTaBIMOMY BHTY.

[lomy4eHHBIN pe3ynbTaT MOITBEePAHII
MOCTAaBJIEHHYIO THITOTE3y. MOYKHO Mpeo-
JIOXUTH, 9TO BEIBOIBI 00 MHBAPHAHTHOCTH
nporiecca m3MeHeHust oo0beMa BPIT moxxHO
pacrpocTpaHUTh U Ha IPYTHE SKOHOMUYE-
CKH€ SBIICHUS, UTO SBIISICTCS MPEIMETOM
OT/IETFHOTO MICCIIEIOBAHUSI.

Lens nccnenoBaHmsl, 3aKITIOYAIOIIASCS
B OIIEHKE Pe3ybTaToB (P)YHKIMOHUPOBAHUS
PETHOHOB Ha OCHOBE MTPOU3BOICTBEHHBIX
(GYHKIHHA TP YCIOBUM WHBaPUAHTHOCTH
nporecca u3Menenus: oobema BPII oTHo-
CUTEJIBHO MojelieH, PaKTOPOB U METOIHMK
HUX NPUBCIACHUSA K COIIOCTaBUMOMY BHAY,
JOCTUTHYTA.

Cnu1coK ncnonb3oBaHHbIX UCTOYHUKOB

TeopeTudeckas 3HAYMMOCTH UCCIIEO-
BaHMS 3aKJIFOYAETCS B BOBMOXKHOCTH pac-
IIUPEHHs 001aCTH TPUMEHUMOCTH TIpe]l-
CTaBJICHHOW METOOJIOT UH, TI03BOJISFOIIEH
MIPOBOJIUTH OIEHKY Pa3HOKaYeCTBEHHBIX
7 Pa3HOYPOBHEBEIX COITUATBHO-IKOHOMH-
YECKUX CHUCTEM, a YaCTHBIE M WHTErpalib-
HBIE TT0Ka3aTeT! PE3yIFTaTUBHOCTH MOX-
HO UCTIONTE30BaTh B Ka9€CTBE KOPPEKTHOTO
WHCTPYMEHTA OLIEHKH M aHaJIn3a QpyHKIIH-
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Abstract. When modeling the growth of a regional economy by means of production
functions, a problem arises of choosing models, factors and methods for adjusting
cost characteristics in order to obtain adequate and accurate models, as well
as the formation of integral and partial indicators of performance that provide a
correct assessment and analysis of the performance of the regions of Russia. Such
a problem becomes especially significant if the models are adequate and accurate,
and, consequently, the process under study is invariant with respect to the models,
factors and calculation methods used. The aim of the study is to estimate the results
of the regions’ performance on the basis of production functions, provided that the
process of changing the volume of GDP by region is invariant with respect to models,
factors and methods of bringing them to a comparable form when modeling the growth
of the Russia regional economy. The hypothesis of the investigation is the invariance
of the process of the change of the volume of GDP by region relative to the models,
factors and methods used to bring the cost indicators to a comparable form. The study
used data on the CFD regions (2007-2020). As a result, five models were constructed,
the factors of which were calculated in five different ways, taking into account both
price changes and average annual characteristics. It was determined that partial
indicators have similar dynamics. At the same time, statistical tests and the author’s
methodology for choosing a model that would take into account the priorities of regional
development did not allow for identifying the best of them. This allowed us to conclude
that the process under study is invariant with respect to the models and correction
techniques used. To solve the problem of choosing models for evaluating the regions’
performance results, it is proposed that an integral performance indicator should be
applied that summarizes the calculation methods used. This would reduce the influence
of subjectivity of such a choice. The theoretical significance lies in the possibility
of applying the methodology to form integral and partial indicators of performance
for arbitrary socio-economic systems. The practical significance of the conducted
research lies in the fact that the results obtained can be used to design activities that
would be aimed at ensuring the CFD regions’ sustainable development.

Key words: gross regional product; production function; socio-economic system; price
change; integral indicator; estimation; analysis.
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Abstract. Small and medium enterprises (SMEs) have limited resources for balancing risks
which occur during international activities. The main hypothesis tested in this research
is that the qualification of employees is the main area of personnel risks in cross-
border cooperation. The fuzzy-logic model for personnel risks analysis was developed
for quantification of the risks related to international activities. First, different risk
factors and their elements were identified and formulated as linguistic variables. Second,
with the use of experts’ judgments, a fuzzy logic-based system was constructed and
evaluated. Risk level was calculated using MATLAB fuzzy logic toolbox and its factors
were ranked accordingly. This model was applied to survey data from SMEs on Russia-
Finland import-export operations during the 2020-2021 period. The personnel risk
related to export-import Russia - Finland operations belonged to the above-average risk
levels. Based on a more detailed analysis of risk elements, such elements as personnel
development and training had the greatest coefficient and is an obvious high-risk area.
The second highest value of the risk coefficient belonged to the element associated with
personnel management. The lowest value belonged to elements related to motivation and
recruitment processes. Therefore, theoretical contribution of the article is a model which
allows us to quantify and identify micro-level personnel related risks in cross-border
cooperation and present linguistic interpretation of these risks. This model can be use in
practice by managers of specific SMEs or policy makers for obtaining broader and more
representative results on risks related to international activities.

Key words: personnel risk; risk analysis; risk evaluation; fuzzy logic; small and medium
sized enterprises.
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1. Introduction

Internationalization processes were
studied mainly for multinational companies,
but less so for small and medium-sized
enterprises (SMEs). SMEs are more
affected by different types of risks when
they enter markets of foreign countries.
SME:s are vulnerable to threats because of
their limited ability to neutralize them [1].
Some risks remain constant while others
arise and diminish as the process progress.
For example, the degree of uncertainty

increased during the 2020-2021 period
due to the spread of COVID-19 [2] and
during 2022-2023, when the Russia-
Ukraine conflict was started [3]. Therefore,
improvements in the performance of SMEs
in the international area can be achieved
by identifying risks, which occur across
export and import processes, and providing
management implications [4].

Risk analysis became an important tool
to identify major risk factors and devise
effective strategies to maintain a level of
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risk below the acceptable level [5,6]. The
primary objective of a risk analysis is to
identify and assess potential risks that
may arise in the context of a project and
are potentially dangerous for the trading
activity, companies and those involved in
the project [7].

One of the effective tools for analyzing
and evaluating risks in the absence of
quantitative probability models is fuzzy
logic [8]. Fuzzy logic can consistently
classify the underlying risks using both the
available data and the expert opinions. In
addition, it which can create a system using
vague language terms such as low, medium,
high, etc. Risks are quantified using fuzzy
logic, which increases the accuracy of risk
assessment and strictly prioritizes risk
control measures [9].

One of the risks faced by exporting/
importing companies is the risk connected
to human resources and their management —
the so-called personnel risk — which poses
one of the most serious threats to SMEs [10],
due to its size and limited resources [11, 12].
Lack of qualified personnel is significant
barrier to the SMEs growth [13] and
productivity [14]. The importance of human
resources was also highlighted during the
Covid-19 pandemic [15] and the Russia-
Ukraine conflict [3], which led to greater
frailty and instability of SMEs activities.
Therefore, proper risk management in the
field of human resource management must
be ensured [16].

Personnel-related risk analysis and
management research is mainly limited to
several main fields.

The first field is identification of
general areas, where risks may arise. For
example, Hudakova & Masar [13] used
questionnaire to identify relative importance
of market, financial, personnel, economic,
safety, legal, and operational SMEs risks
in Czech Republic, Poland, Hungary, and
Slovakia.

The second field is discussion of
precise risks within some area. Tselyutina
et al. [17] designed a two-stage method for

estimating the probability of occurrence
of 30 personnel risks in the management
system of personnel flows of the studied
organizations.

However, the main drawback of these
research is limited attention to development
of personnel-related risk identification
techniques, discussion, and assessment of
these risks in the context of import-export
activities of SMEs.

Research, related to Russia-Finland
cross border cooperation is mainly limited
to country-level analysis in different
areas. For example, Lundén [18] discussed
cross-border cooperation in Europe from
theoretical and historical point of view,
Makarychev & Romashko [19] paid
attention to security cooperation, while
Gumenyuk et al. [20] justified that border
traffic is an efficient tool for developing
cross-border cooperation. However, to the
best of our knowledge the topic related to
identification and assessment of personnel
risks related to cross-border Russia-Finland
cooperation of SMEs during 2019-2021
was not discussed properly in scientific
literature.

The research aim of this paper is
to suggest a fuzzy model for personnel
risk analysis and test it on sample data of
SMESs performing export-import operations.
This data was obtained from the surveys,
which were performed as part of the project
«Inclusive cross-border business networking
of tomorrow» (INCROBB) within Program
of cross-border cooperation «Russia-
Southeastern Finland» in 2020-2021.

The main hypothesis tested in
this research is that qualification of the
employees is the main area of personnel
risks in cross — border cooperation.

The paper is organized as follows.
Section 2 reviews literature on personnel
risk and methods of its assessment. Section 3
provides a framework for expert evaluation
of risk factors using a questionnaire, as
well as gives the details of chosen variables
for a fuzzy logic-based algorithm for the
evaluation of the personnel risk and its
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elements. The construct of a logic-based
system is also described in this section.
Section 4 de-scribes the results of risk
evaluation. Section 5 contains a discussion
of the results. Finally, conclusions are given
in Section 6.

2. Literature Review

There are various approaches for
defining and calculating risks. Risk can
be understood as mathematical expectation
of losses multiplied probability of their
occurrence. These losses may occur because
of the implementation of a planned action.
In other words, it is nothing more than the
harm caused by performing a particular
operation [21].

Operations in foreign markets are
followed by higher uncertainty due to their
complexity, differences, and unexpected
changes in legal, policy and socio-cultural
spheres.

Zang et al. [22] have explored cultural
distance and cross-border diffusion of
innovations. Using literature review, they
have assessed 35 articles and found out
that in general adoption and diffusion of
innovation and new products are bound to
be deeply influenced by cultural distance on
country-level. However, they admit that at
organizational and individual levels impact
of national cultural dimensions on cross-
border adoption and diffusion of innovation
and new products may vary and requires
deeper analysis.

Tian & Deng [23] have also used
literature review and assessed 100 articles
to synthesis empirical studies dedicated
to the impact of culture on international
business. They have proposed organizational
framework, which can be used for
achieving sustainable innovation. This
framework includes relationships between
different cultural dimensions, introduced
by Hofstede, antecedents, output, and
commercialization of innovations.

Calcada et. al. [24] explored economic
effects of trade policy uncertainty and
revealed that uncertainty about trade policy

in 2018 may have lowered aggregate U.S.
investment by 1 % at firm-level. In addition,
they have expanded empirical results
by modelling trade policy uncertainty
transmission in a two-country general
equilibrium model with heterogeneous
firms and endogenous export decision. They
found out that both higher expected tariffs
and increased uncertainty about future
tariffs deter investment, with exporters
accumulating less capital than nonexporters.

Crowley et. al. [25] in the same manner
have explored trade policy uncertainty and
foreign market entry by Chinese firms. They
have found that due to the use of contingent
tariffs during 2000-2009 Chinese entry
into foreign markets have been roughly 2%
lower per year.

Gebre Borojo et al. [26] have
investigated effect of trade policy
uncertainty on trade flow of emerging
economies and low-income developing
countries. They have found out that the
higher level of trade policy uncertainty in
a destination country, the higher business
exposure to risks and, consequently, the
lower trade performance of its trade partner
countries.

Considering such complexity and
limited resources of SMEs, which can
be used for coping with uncertainty and
mitigating risks, it is essential to discuss
role of human resources in it.

Becker & Smidt [27] stated that there
is lack of research in the intersecting fields
of risk management and human resource
management. They highlighted eight
main areas of risks, related to the human
resource management, including: health
and well-being, productivity, financial,
labor turnover, attendance rates/patterns,
reputation, legal, innovation.

Personnel related risks discussed
partly, for example, by Cooke & Lin [28]
during analysis of challenges of entering
Vietnamese market by Chinese firms. They
reasoned organizational resource deficit,
expressed in lack of managerial capabilities
of young Chinese firms. These firms did
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not have enough expertise for running up
overseas operations and, consequently,
underestimated total operation costs.

For risk analysis are used the following
methods: sensitivity analysis, fault tree
analysis, Monte Carlo analysis, event tree
analysis, and scenario planning [29]. How-
ever, for the effective application of these
complex quantitative methods, high-quality
statistical data is required. Personnel related
risks, which may occur during export —
import operations, are not always obvious
and not always can be linked to the concrete
financial losses. Therefore, it is important
to implement risk assessment methods,
which take in account imprecise and non-
numerical information.

Tselyutina et al. [17] proposed two-
stage method for estimating the probability
of occurrence of 30 personnel risks
characteristic of different types of personnel
flows. The evaluation of the probability
of personnel risks was done by expert
assessments. The experts were the chief
executive officers or chief human resource
officers of the studied organizations. Then
possible scenarios were simulated using the
Scenario Manager method.

Tikhonov [30] also proposed a meth-
odology, which is based on the expert as-
sessment method. He proposed to use two
criteria to assess personnel risks: result
(magnitude of consequences) from the
manifestation of risk and the likelihood
of risk manifestation. As the result, the
“Probability — damage” matrix was built.

As we can see, only a few studies are
using mathematical models and quantitative
methods of personnel risk assessment. One
of the perspective methods in this field is
fuzzy-logic approach. It was frequently
used to solve problems of uncertain
nature, since it allows estimating the
relationships between risk sources and the
consequences [31]. For example, Uzhga-
Rebrov & Grabusts [32] proposed fuzzy
version of the prospect theory, Santana
et al. [33] proposed credit classification
fuzzy rules system, Sardasht & Rashedi [34]

proposed audit detection method based on
fuzzy logic etc.

Organizational and personnel related
issues were also discussed in the context of
fuzzy modelling.

Luo [35] proposed conceptual model
for risk assessment of import and export
enterprises based on fuzzy logic and neural
networks.

Wulan & Petrovic [36] used fuzzy
logic for risk analysis and evaluation within
enterprise collaborations.

Afzal et al. [37] proposed a risk
assessment procedure by developing a fuzzy
logic model to estimate the cost overrun
risk in international projects.

Hugo et al. [38] did quantitative risk
analysis in project management using fuzzy
logic as well.

One of the motivations of the work,
performed by Albadan et al. [39] was to
analyze the personnel selection processes.

Izquierdo et al. [40] applied fuzzy logic
to the personnel performance evaluation
process. Therefore, fuzzy logic can be used
for analysis of personnel related risks, which
may face SMEs in high uncertainty spheres.

Therefore, our research fills in research
gap related both to the methodological
issues of personnel risk assessment using
fuzzy-logic and identification of personnel
related risks in cross border cooperation.

3. Materials and Methods

3.1. Research algorithm

Research included several stages, which
were performed to develop fuzzy logic-
based model for personnel risk analysis of
exporting/importing SMEs (Figure 1).

First, survey was conducted to
identify opportunities, risks, and barriers
for cross — border cooperation between
Russia and Finland. Next, comparative
analysis of survey results was conducted,
and most important factors of cross border
cooperation were identified the. Next,
experts with relevant expertise to assess
personnel risks of cross-border cooperation
were selected. At final stage obtained results
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1. Identificationof factors affecting cross border cooperationbetween SMEs’ of
Finland and Fussia

L.1. Survey of Russian compandes (13.04. 2020 - 05.06_2020)

1.2. Survey of Finish compandes (01.09.2020 - 27.01.2021)

2. Comparative analysis of survey results

3. Selection of experts from survey respondents, which have relavant expertisein
crass - border cooperation

4. Survey of experts on personell risks of cross - border cooperation (24.03.2021 -
25.05.2021)

3. Development and assessment of fuzzy logic-based model for personnel risk
analysis of exporting/importing SMEs

Figure 1. Research algorithm (the authors)

were used for development of fuzzy logic-
based model.

3.2. Surveys for identification

of factors affecting cross border

cooperation and personnel risks

of cross-border cooperation

At the first stage of the study, survey
was developed and conducted using the
Google Forms online service. The survey
was aimed at identifying opportunities
and barriers for sustainable cross-border
cooperation between small and medium-
sized enterprises of the Russian and Finnish
companies, as well as their expectations
from such cooperation.

The survey was conducted among
Russian companies from 04/13/2020 to

06/05/2020 and among Finnish companies —
from 09/01/2020 to 01/27/2021. The
questionnaire was published on the official
websites and pages of social networks of the
Chamber of Commerce and Industry of St.
Petersburg, Peter the Great St. Petersburg
Polytechnic University (SPbPU), the
INCROBB project, Lappeenranta University
of Technology (LUT), South Karelia
Entrepreneurs Association, South-East
Finland-Russia CBC 2014-2020 program.
In addition, these organizations have
distributed the survey between their
partners using email. A total of 168 Russian
and 76 Finnish companies took part in the
survey. We invited to fill in this survey
SMEs from St. Petersburg, the Leningrad
Region, the Republic of Karelia, and regions
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of South-Eastern Finland, because these
companies could have relevant experience
in cross-border cooperation. Respondent
was classified as representative of SME if
average number of employes was lower than
250 and if annual turnover was lower than
2000 mil. Rub for Russian enterprises or 50
mil. Euro for Finish enterprises.

Next, we selected experts from
respondents, who have filled in the survey.
We defined whether respondent can be called
an expert based on his experience in cross —
border cooperation and their position in
the company. We classified top-managers
or owners at SMEs operating in Russian
Federation and Finland, that regularly export
and/or import and have experience in Russia-
Finland cross-border cooperation, as experts.
These people have relevant expertise in
the field and can assess relevance of risks
connected to personnel. We focused on
personnel risks since personnel qualification
was named as one of the most crucial factors
in successful cross-border cooperation during
first survey.

Results from second questionnaire,
which was distributed among selected
experts, were used as sample data for testing
fuzzy model for personnel risk analysis.
We received 16 replies from the experts.
All replies were received from experts
from Russian enterprises. For fuzzy logic
method application such number of experts
is acceptable.

For example, Osei-Kyei et al. [41]
provide example of using small samples
(from 12 to 46) in an international e-mail/
web-survey based research in public private
partnerships, Hsieh et al. [42] used survey
of 6 experts in order to evaluate risks
in new software development projects,
Mastrocinque et al. [43] used replies from
19 experts to test model, which assesses
the open innovation level of the company,
while Rajak & Vinodh [44] used opinions
of 10 experts in order to evaluate social
sustainability performance of an Indian
automotive component manufacturing
organization.

3.3. A fuzzy-logic-based approach for
risk analysis

We have identified the elements of risks
that afflict the human resources in small and
medium-sized enterprises. Most existing
risk analysis models as we saw in literature
review are based on quantitative techniques
such as Monte Carlo Simulation and Annual
Loss Expectancy. However, the information
that is related to most uncertainty factors
is not numerical. Fuzzy logic provides an
approximate model for the evaluation of
the risk faced by SMEs through a linguistic
approach.

Since Zadeh [45] introduced fuzzy set
theory, it has been frequently used to solve
problems of uncertain nature. Fuzzy logic is
a popular risk analysis tool that has proven
to be easy to understand and apply under
many criteria and many attributes [46].

A fuzzy system is composed of
three primary elements, namely fuzzy
sets, membership functions, and fuzzy
production rules.

Membership functions of various
forms (e.g. linear, sigmoidal, triangular,
etc.) can be defined to obtain the degree of
belonging to a particular group, as discussed
in [47, 48]. For this analysis, we will use
triangular membership functions. Triangular
membership functions are chosen because
they are simple, and the assessment results
obtained with the model are consistent with
widely held opinions. Most importantly,
triangular membership functions can
approximate most non-triangular ones [49].

Thus, we can form four elements of risk
and final personnel risk functions of the
factors to interpret fuzzy linguistic variables
in specific mathematical expressions:

PR =fPR(W, Y, Z), M
W=fww, w,, w,), @)
X=fX(x, x,), 3)
Y=fY(y,»,), )
Z=fZz,z,), Q)
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where the resulting estimate for the
personnel risk (PR) forms the following
indicators and their aspects: W — Motivation;
w, — motivation system; w, — initiative and
commitment to the company; w, — staff
turnover rate; X — Development and training
of employees; x, — the amount of money
spent on training; x, — the number of people
that took a traineeship; ¥ — Recruitment
process; y, — qualification of employees; y, —
compliance with employees’ qualifications
with the requirements; Z — Management of
employees; z, — the level of education and
professional training of the manager; z, -
work experience in the field of the manager.

The presented elements were sent to
experts, who were asked to provide their
range of values for each variable. Linguistic
variables, that are presented in Table 1 and
Table 2, will be assessed qualitatively.

Each row displays a conditional
statement that binds the fuzzy values of
input and output variables. Assume that the
linguistic variables w, w,,y,,y, and z, are
evaluated on the following scale:

— L —low;

— bA — below average;

— A — average;

—aA — above average;

—H - high.

Variables w,, x, x,, and z, will be
assessed quantitatively. Afterwards, the
data gathered from the experts were used
to design the membership functions that
reflected these fuzzy terms. Fuzzy logical
equations, put in accordance with the
knowledge matrices, allow us to evaluate
the integral assessment of personnel risk
from the values of partial indicators.

Fuzzy logic-based systems use rules
to represent the relationship between
observations and actions. These rules
consist of a precondition (IF-part) and a
consequence (THEN-part). The precondition
can consist of multiple conditions linked
together with AND or OR conjunctions.
Conditions may be negated with a NOT.
The computation of fuzzy rules is called
Fuzzy Inference. Knowledge acquisition

methodologies, such as interviews or
questionnaires, can also be used to build
the rules [50].

One of many types of rule representa-
tion is a logical matrix (Table 2). For this
we apply a simple procedure for filling in
logical matrices of N-dimensions, which
includes the following steps:

1. The qualitative and quantitative
levels are matched:

H=1aA=2,A=3,bA=4,L=5. (6)

2. The output is calculated like an
integer, closest to:

(Input, + Input, + ... + Input )/N. (7)

3. The qualitative value of an output
variable is identified opposite to step 1.

What these rules are saying can be
shown with a couple of examples from the
rules:

IF the qualification of employees is
average and compliance of employees’
qualifications with the requirements is high
THEN the risk from the recruitment process
is below average.

IF the qualification of employees
is high and compliance of employees’
qualifications with the requirements is low
THEN the risk from the recruitment process
is average.

3.4. Construction of a fuzzy

inference system

Based on the average values for the risk
indicators collected from the experts, and
by using MATLAB fuzzy logic toolbox,
the triangular membership functions for the
input variables (i.e., risk elements) and the
output variable (risk factors) were defined
to give numerical meaning to each label.

The set of membership functions is
five-level. Each membership function
identifies the range of inputs and outputs
values that corresponds to a label as shown
in Figure 2, where the x-axis represents
the input values provided by the experts
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Table 1. Scale for evaluating partial quality indicators (the authors)

Partial indicator Low Beloav;:ver- Average Above average High
w, —motiva- |Lack ofa An underde- | Medium-de- | Developed mo- | Highly devel-
tion system staff moti- | veloped sys- | veloped mo- | tivation sys- oped motivation
vation pro- |tem of moti- | tivation sys- |tem. system.
gram. Pay- | vation. tem. — salary; — salary;
ment of la- |- salary; — salary; —social pack- |- social package;
bor consists |— bonus. — social pack- | age; — bonus based on
only of sal- age; —bonus based | the results of the
ary. — bonus. on the results | work;
of the work. — additional
perks.
w, — initia- Lack of in- |Low inter- | Average in- |High interest | Very high inter-
tive and com- |terest in the |estin the terest in the |in the opera- | est in the oper-
mitment to the | operation operation operation and | tion and devel- |ation and devel-
company and devel- |and devel- |development |opment of the |opment All em-
opment of |opmentof |of the organi- |organization. |ployees regularly
the organi- |the organi- |zation. About | More than half | make sugges-
zation. Lack |zation. On- | half of the of the staffis | tions and initia-
of proposals |ly a small |staff is proac- | very proactive |tives.
and initia- |part of the |tive. and of the or-
tives. staff is pro- ganization.
active.
y, —qualifi- | Low Below aver- | Average Above average | High
cation of em- age
ployees
y,—compli- | Complete |The quali- |The quali- The qualifi- Full compliance
ance of em- inadequacy | fications of |fications of |cations of em- |of employees
ployees’ qual- |of employ- |the employ- |the employ- |ployees are qualifications
ifications with | ees’ qualifi- |ees do not |ees meet the |mostly meeting | with the require-
the require- cations with | sufficiently |requirements |the require- ments imposed
ments the require- | meet the re- |imposed on | ments imposed | on them.
ments im- | quirements |them only on them.
posed on imposed on | partially.
them. them.
z, —thelev- | The manag- | The man- | The manag- |The education |The manager has
el of education | er does not |ager’s edu- |er’s educa- of the head higher educa-
and profes- have higher |cation does |tion does not |corresponds to |tion that corre-
sional training | education. |not corre- |correspond to | the position or |sponds to the po-
of the man- spond to the | the position | industry. sition or indus-
ager position or | or industry, try. Additionally,
industry. but the man- the manager has

ager has spe-
cial skills and
abilities.

special skills and
abilities.
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Table 2. Logical matrix for two input variables (the authors)

Input variable y, Output variable Y, where y, (compliance with the requirements) =
(employees’ qualification) L bA A aA H
L H H aA aA A
bA H aA aA A A
A aA aA A A bA
aA aA A A bA bA
H A A bA bA L

(from 1 to 5 representing the scale from
Low to High) and the y-axis represents the
degree of membership (from 0 to 1) for each
membership function. The same procedure
has been completed for the second level of
our system, where we estimate the elements
of risk.

The type of fuzzy inference system
we will be using is called the Mamdani
system, since it has more intuitive and easier
to understand rule bases, they are well-
suited to expert system applications where
the rules are created from human expert
knowledge. Figure 3 displays a diagram
of the fuzzy inference system with the
names of each input variable on the left, and

those of each output variable on the right,
as shown in the next figure. The sample
membership functions shown in the boxes
are just icons and do not depict the actual
shapes of the membership functions.

Here, we can see the example of how
the system of Y variable looks. The fuzzy
inference systems for X and Z have the same
features: 2 inputs, 25 rules and 1 output.
The fuzzy inference system for W is a little
more complicated and has 3 inputs, 125
rules and 1 output.

The next step is to build a three-
dimensional curve that represents the
mapping from the qualification of
employees and compliance of employees’

T T T

I below average

Degree of membership
=] = =]
i @ -]

=
h

av

T T T

above average

A

erage high

1 1.5 2 2.5

3 4.5 5

3.5 4

Figure 2. The system of triangular membership functions for the factors of risks (the authors)
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¥yl (5)

Recndiment process

mamdani

25 niles

¥ (5)

¥2 (5)

System Recrultment process: 2 inpults, 1 oulpuls, 25 rules

Figure 3. Fuzzy inference system for the Recruitment process (the authors)

08 -

04 4

y1

y2

Figure 4. Fuzzy inference system in surface view (the authors)

qualifications with the requirements to risk
from recruitment process amount. Because
this curve represents a two-input one-output
case, we can see the entire mapping in one
plot. The graph is shown in Figure 4.

The output of each rule is a fuzzy
set derived from the output membership

function and the implication method of the
fuzzy inference system.

The final system for measuring personnel
risk connects calculated W, X, Y, and Z inputs
together. The fuzzy inference system for PR
(personnel risk) has the following features: 4
inputs, 625 rules and 1 output.
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Lack in labor recourses

The quality level of the productsis not high enough
Complicated Finnish customs regulations

Distance, geographical/finfrastructural barriers

The domestic market capacity fulfils the needs

Fear of corruption

High transportation cost

They do not want to take any risk

Complicated Finnish legislation

COVID-19
Sanction context

Complicated Russian customs regulations

Average rating

The managers cannot speak other languages
Because of political context

Lack of financial capacity/support

Complicated Russian legislation

Lack of knowledge of an international trade activity
High competition in international markets

Don't know how to start

Low awareness about the consumer demand

=]
E=]
[=]
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g
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Figure 5. Rating of barriers for establishing cross-border cooperation (the authors)

4. Results

168 Russian and 76 Finnish companies
took part in survey for identification of
factors affecting cross border cooperation
between Russia and Finland in 2020-2021.
As part of this survey were studied barriers
that companies face when establishing cross-
border cooperation. Russian enterprises
highlighted that main obstacles to cross-
border cooperation are lack of awareness
of consumer demand, lack of knowledge
on how to start this collaboration, as
well as high competition in international
markets. On the other hand, for Finnish
enterprises the most significant barriers
were complexity of Russian legislation,
followed by the difficulties in the Russian
customs regulation and lack of knowledge
about the peculiarities of international trade
(Figure 5).

Results of the rating reveal that lack
in labor resources has the lowest average
score among all barriers. This means,
that on average enterprises does not feel
lack of labor resources. On the other
hand, most of other micro-level barriers,
which have higher scores, are related
to qualification and knowledge of the
employees. Among these barriers are

low awareness about consumer demand
on target market, poor knowledge of
language, legislation of target country
and international trade activity state, lack
of knowledge on procedures and possible
steps of entering foreign markets.

In addition, most of these macro-
level barriers are factors, which increase
uncertainty. Higher uncertainty requires
higher qualification of the employees, since
they must be able to cope with it using
limited resources of SMEs. Taking it into
account, we proceed to the second stage of
the research, where we assessed personnel
risk related to export-import operations
in context of Russia-Finland cross-border
cooperation.

At second stage we have selected
respondents, who can be called experts,
since they have had experience in Russia-
Finland cross-border cooperation and hold
top management positions. We focused
on top management positions since they
oversee the whole enterprise and can assess
personnel related risks in cross border
cooperation. We have distributed second
survey among them and received 16 replies
from Russian respondents. Table 3 presented
characteristics of experts.
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Table 3. Experts profile (the authors)

Characteristics

Ne of experts

% of experts

1. Current position in the company

Top manager and owner

Top manager

2. Experience of the expert in cross border cooperation

1-3 years
3-5 years
5-10 years

10 years and more

3. Intensity of communication with foreign partners

14
2

2
3
4
7

Daily
Weekly 4
On request 4
4. Type of enterprise activities

Engineering 4
Sale of industrial equipment 4
Production of equipment and components for industry 2
Production of LED equipment 1
Production of construction materials 1
Production of smart and green technologies 1
Production of telecommunication components 1
Production of measurement equipment 1
Production of decorative plastic 1

5. Type of cross border cooperation
Import 12
Export 12
Personnel training 5
Joint provision of services 4
Joint production and research

6. Number of employees

0-49 5
50-99 3
100-149 2
150-199 3
200-250 3

88%
13%

13%
19%
25%
44%

50%
25%
25%

25%
25%
13%
6%
6%
6%
6%
6%
6%

75%
75%
31%
25%
19%

31%
19%
13%
19%
19%
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Most experts were both owners and
top managers of their companies. Eleven
experts out of sixteen have had eleven
years of experience in cross-border co-
operation. Twelve experts indicated that
they communicated with their foreign
partners on daily or weekly basis. Four
experts were managing companies, which
provided consulting services in engi-
neering, four experts were managers of
trade companies, which have solely im-
ported goods to Russia and six experts
were managing production enterprises in
various spheres. Mostly companies were
performing import and export operations
of final goods, components, and mate-
rials.

However, some of them additionally
were organizing joint training sessions with
their partners and conducted joint business
activities in production and consulting
spheres. 50% of the experts were managers
at companies with number of employees
less than 100, while 31% of experts were
managing companies with staff size
between 100-199 person employed and
19% of experts were man-aging companies
with staff size between 200-250 person
employed.

Taking it into account, we have built
final model for measuring personnel risk.
We have focused in this survey on personnel
risk, since it was one of the most important
barriers, highlighted in the first survey. In
accordance to the methodology described
above, we have calculated the output. These
output fuzzy sets are combined into a single
fuzzy set using the aggregation method of
the fuzzy inference system.

Then, to compute a final crisp output
value, the combined output fuzzy set is
defuzzified. For this study, we used the
centroid method to defuzzify. The result
is shown also in Figure 6 with the output
membership.

The crisp output for the personnel risk
during import-export operations is 0.5245.
This allows us to determine the degree
to which the indicator of personnel risk
belongs to a particular group. Classifying
it according to the proposed scale by
membership functions, we can see that it
is 43% in the zone of average level, and
57% in the zone «above average». The next
part of this algorithm was to match the
result with the definition of values of output
variable — personnel risk. These values are
shown in Table 4.

12 T T T T T T T T T
Aggregated output fuzzy set
Centroid line
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Figure 6. Aggregated fuzzy output (the authors)
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Table 4. Values of personnel risk (the authors)

Set of
values

Title

Description

0-0.333

0.167-
0.50

Low

Below
average

Great and thought though motivation program for the employees,
therefore employees are proactive and rarely leave the company. A lot of
expenses go to development and training programs for the employees. The
recruitment process is aimed at finding personnel with high qualifications
according to the requirements. The manager has great experience in
managing people and qualification and certain skills to it.

Thought through motivation program for the employees, therefore
employees are proactive and rarely leave the company. Some expenses go
to development and training programs for the employees. The recruitment
process is aimed at finding personnel with above-average qualification
according to the requirements. The manager has experience in managing

0.333-
0.667

Average

0.50-
0.833

Above
average

0.667-1 | High

people or at least qualification and certain skills to it.

Ordinary motivation program for the employees, that does not include
additional perks, therefore employees are not very proactive and
sometimes leave the company. Only a few employees attend development
and training programs. The recruitment process is aimed at finding
personnel with basic qualification according to the requirements. The
manager has little experience in managing people and poor qualification.

Ordinary motivation program for the employees, that does not include
additional perks, therefore employees are not proactive and leave the
company often. Only a few employees or none attend the development
and training program. The recruitment process is random and sometimes
the hired personnel does not accord to the requirements. The manager has
little experience in managing people and no qualification or skills.

No or low-quality motivation program for the employees, therefore
employees are not proactive and/or leave the company. No or low-quality
development and training possibility of employees. Inadequate or failed
recruitment process. The manager has neither experience in managing
people, nor certain qualities and skills to it.

For a more detailed analysis, we need
to look at the values of the risk elements
(Table 5). As we can see, such element as
personnel development and training has the
greatest coefficient and is the obvious high-
risk area. The reason for such a high value
of the coefficient is an insufficient financial
investment in training and retraining of
employees or a small number of employees
undergoing this training.

This risk related to the ability of the
enterprise to adjust quickly to sudden
changes in external environment and to
cope with uncertainty in more effective

and efficient ways. For example, Oh &
Han [51], Rudolph et. al. [52] stated that
investments in personnel training may lead
to quick recovery and higher performance
of the company after the crisis. The same
can be applied for risks, which occur
during import-export operations and cross-
border activities, since global complexity
and uncertainty is much higher than local
or national [53, 54]. This result supports
conclusion from the first stage of the
research, where we highlighted that one
of the most important barriers are lack
of knowledge or competencies of the
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employees and provide proof for hypothesis
stated in this research.

Table 5. Ranking of risks elements
(the authors)

Risk element Value
Development and training 0.80345
of employees
Management of employees 0.47836
Motivation 0.39063
Recruitment process 0.29048

The second highest value of the risk
coefficient belongs to the element associated
with personnel management. In addition,
lowest value belongs to the element
Recruitment process. This may mean that,
in general, this process is functioning well
in companies, in fact, qualified workers are
being hired for positions with appropriate
requirements.

One of the possible explanations on low
values of risk coefficient for recruitment
process is that companies does not support
unfavorable recruitment processes and
aim to reduce risks related to employing
inadequate workers [55]. On the other hand,
selection bias an also be presented here.
HRs usually search for positions, which are
related to international activities, applicants
with higher educational and professional
background [56, 57]. These conclusions are
also supported by results from the first stage
of the research since lack of the personnel
was scored on average level.

The motivation element did not get
the highest coefficient value as well.
Accordingly, the companies participating
in the survey have set up an adequate
system of motivation and encouragement
for employees. Employees of these
companies are moderately interested in
the development and the success of the
company and the turnover of personnel at
the enterprises is not high.

S. Discussion

Fuzzy-logic allowed us to quantify
these risks and range them precisely for
the case of import-export Russia-Finland
operations in 2020-2021. To the best of
our knowledge, research in this field was
limited to identification and analysis of
macrolevel threats and risks on conceptual
level [18, 19].

Afzal et al. [37] proposed a risk
assessment procedure by developing a fuzzy
logic model to estimate the cost over-run
risk in international projects. However, this
procedure deals mostly with quantitative
data on costs rather than qualitative data.
Therefore, knowledge on risks in cross-
border cooperation and results of its
evaluation are quite limited.

Based on the results of our analysis,
it can be concluded that personnel-related
risks during import-export Russia-Finland
operations in 2020-2021 from the experts’
evaluation generally belonged to the average
and above-average risk levels. Special
attention should have been paid to the
development and training of employees
since its risk indicator was the highest of
the considered elements. Training is even
more important in small companies because
the effect of it is many times higher than
in large ones.

This conclusion corresponds with
results of Cooke & Lin [28], who stated that
low qualification of Chinese managers in
SME:s led to underestimating of operational
costs in Vietnamese market. Therefore,
employee training can help to save on
external contractors, optimize internal costs
for standard operations, reach a new level of
quality and increase quality of management.

Limitation of this contribution related
to the low number of experts, who took
part in evaluation. In addition, developed
model focused on internal sources of risks,
assuming, that organization should be
capable to adapt to any changes in external
environment.

Another contribution of the paper is
fuzzy model to analysis and systemization of
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personnel-related risks. Previous research in
the field of fuzzy logic application to human
resource management were focused on such
topics as: human resource management
practices for promoting product innovation
in formal and non-formal R&D firms
[58], collective competence assessment,
based on performance indicators [59],
talent management [60], competency-
based selection and assignment to various
positions and types of works [61, 62] etc.
However, to the best of our knowledge,
they did not discuss risks, related to the
human resources. Fuzzy logic model
allows to estimate personnel related risks
for companies operating in complex and
unstable international environment using
imprecise and non-numerical information.
Main limitation of developed model is
that it does not provide detailed information
on precise risks related to different areas of
personnel risks. To identify precise risks
detailed analysis should be performed.

6. Conclusions

The paper presents a fuzzy model for
personnel risk assessment. This model was
applied to the data of exporting/importing
SMEs. Experts’ judgments and MATLAB
fuzzy logic toolbox were used to graph the
membership functions of each risk element
(the inputs), to risk factor (the output), in the
second stage of each risk factor (the in-puts),
to personnel risk level (the output). The risk
levels were calculated based on a set of rules
generated using the experts’ data.

The personnel risk related to export-
import Russia-Finland operations in 2020—
2021 from the experts’ evaluation belongs to
the average and above-average risk levels.
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Mopenb HeYeTKON NOrMKN OLLEHKU KaAPOBbIX PUCKOB:
Kenc pyccKo-PUHCKUX IKCNOPTHO-UMMNOPTHbIX ONepaumnmn Manbix
¥ cpeaHun NpeanpuUATUN

T. IO. Kyopssuyesa © , A. E. Cxeeouanu © DX, M. C. Jleyxuna © , A. O. HIneiioep

Canxkm-Ilemepoypeckuii nonumexnuueckuil ynusepcumem Ilempa Benuxozo,
2. Canxkm-Ilemepbype, Poccus

shvediani_ae@spbstu.ru

AHHOTauus. Manble 1 cpegHve npeanpuatus (MCI) uMeroT orpaHmyeHHbie pecypebl
ON15 NPOTUBOOENCTBUS PUCKEM, BO3HUKBIOLWMM B XO4e OCYLLECTBIEHNSA MEXXAYHaPOoa-
HOW OeATenbHOCTU. B paMKax 4aHHOr0 MCCNeaoBaHNS TECTMPYETCH rMNoTesa 0 TOM, 4TO
KBanMMuKaLMsa COTPYAHMKOB SIBNSIETCA OCHOBHOM Cepor PUCKOB B X0[e OCyLLecTBIe-
HWSA NPUrPaHNYHOr0 COTPYAHMYECTBA. [115 aHa/11M33 Ka4p0BbIX PUCKOB, BO3HUKAOLLIMX
B X0/[e OCYLLECTBNEHWS NPUrPaHNUYHOI0 COTPYAHNYECTB3, bblna paspaboTaHa Mogenb
HeYeTKoW Nornku. [ns npoBeaeHVs OLEHKN Pa3nyHble aKTopbl PUCKa 1 UX 3EMEH-
Tbl BbIM MAEHTUDMLMPOBAHbI 1 CHOPMYNMPOBaHbI KaK JIMHIBUCTUYECKME NEPEMEHHDIE.
[anee c nCNoONb30BaHWEM 3KCMEPTHbIX OLIEHOK bblna MOCTPOEHa 1 OLeHEeHa CUCTEMA
Ha OCHOBE HEYETKOM NIOrMKW. YPOBEHb PUCKE PACCHUTHIBAMICH C MOMOLLbI MHCTPYMEH-
Tapua MATLAB fuzzy logic. MeToawvka bbina anpobrpoBaHa Ha AaHHbIx MCT, 3aHMMa-
IOLLIMXCH MMNOPTHO-3KCMNOPTHbIM Onepaumam Mexxay GuHnaHanen u Poccuren B nepu-
0f,2020-2021 rr. KagpoBblit pUCK, CBA33HHDIM C 3KCNOPTHO-UMMNOPTHBIMM ONepaLMaMm
mexxay Poccuen n GuHNSHAMEW, COrNaCcHO 3KCMEePTHOM OLEeHKe, Bbin OLeHeH Kak Bbl-
e cpeHero. TakoM 3NeMeHT, Kak pasBuTHe 1 0byveHne NepcoHana, UMeeT Hanbosb-
WK KO3 OULMEHT 1 ABNSETCA 061aCTbi0 MOBLILIEHHOrO PUCKa. BTopoe no BenuyvHe
3Ha4YeHVe KoaPdULMEHTa PUCKa MPUHAANEXNT 3NEMEHTY, CBA3aHHOMY C YnpaBieHu-
€M MepcoHaioM. HanMeHblLee 3Ha4YeHVe MEeIOT 3/1EMEHTbI, CBA3aHHbIE C NPOoLLEecCcamm
MOTMBaLMM 1 HaliMa. BKnap, nccnenoBaHvs B TEOPUIO COCTOUT B pa3paboTke Moaen,
KOTOPas NO3BONAET 8HaNM3MPOBATb U MAEHTUPULIMPOBATL KaJPOBbIE PUCKM NPUrpa-
HWYHOrO COTPYAHNYECTBA HA MMKPOYPOBHE M NPefOoCTaBASET NIMHIBUCTUYECKYIO UH-
TeprnpeTaLmio 3TUX PUCKOB. [laHHas MoJenb MOXEeT bblTb MCMONb30BaHa MEHEAKEPaMM
MCT1 unu pernoHanbHbIMM PYKOBOAMTENSMM A9 NONYYeHWs bonee AeTanbHbIX pe3ysb-
TaTOB aHaNM3a 0 PUCKAX, CBA33HHDIX C MEXKAYH3POOHOM AeATe/IbHOCTbIO.

Kntouesbie cnosa: KaApOoBbIV PUCK; 3HANN3 PUCKOB; OLLEHKA PUCKOB; HEYETKaA NOTUKa;
Manble U CPeAHME NpeanpuaTus.
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Poccuincknin pblIHOK OHNaNH-MUKPO33MMOB HaCeNEeHUIo:
aHaNn3 KpeauTHbIX PUCKOB

10. C. Egnaxosa 2, A. A. Tpezyoosa © <

Pocmosckuii 2ocyoapcmeennulii sxonomuyeckuti ynugepcumem (PUHX),
2. Pocmos-na-/lony, Poccus

O alexandra_a_t@mail.ru

AHHOTaUMA. KpeauTHbIV «Ny3bipb» M CONYTCTBYOLLME EMY KPeOUTHbIE PUCKM PbiH-
Ka MUKPOPUHAHCMPOBaHMSA MOTEHLMANbHO MOrYT YrpoXKaTb GUHAHCOBOW CTabub-
HOCTW, MOCKObKY KPU3MC H3 PbIHKE MUKPOMUHEHCUPOBaHNS MOXKET CMPOBOLIMPOBATL
MPUTOK BbICOKOPUCKOBaHHbBIX KNIMEHTOB B HaHKOBCKUI cexkTop. Llenbto nccnenosa-
HUSA ABNSETCH OLeHKa YPOBHSA KPEAMTHOMO PUCKA, CO343H0LLEro Yyrposbl (MHaHCOBOM
HEecCTabunbHOCTU H3 PbIHKE MUMKPO33MMOB HACENEHWIO, BK/THOYasA ero OHNaMH-CerMeHT.
[MNoTesa nccnepoBaHKs COCTOUT B TOM, YTO B MEPVOAB! KPU3MCOB MPOUCXOAAT KPUTU-
YeCKMEe OTKTOHEHWUS KIOYEBbBIX XaPaKTEPUCTUK KPEAMUTHOI0 PUCKE PbIHKE MUMKPO3ali-
MOB HaCeJIeHMIO, BK/OYasA ero OHMaMH-CermMeHT. NpeanoXkeH opurmHanbHbli NOAX0L
K OLLeHMBAHMIO KPEONTHOIO PUCKE HE PbIHKE MUKPO33MMOB HAaCENEeHWIO, BK/IHOYaH0-
wmit B cebs: 1) oTBop nokasaTenen pbiHKa MUKPODUHEHCUPOBAHWS, X3PaKTEPU3YHo-
LMX KPELAMUTHBIN PUCK H3 MAKPOYPOBHE; 2) MOLESMN SKCMOHEHLMAIIBHOO Cr/18XKMBaHNS,
NO3BOAKLLME NONYHMTb OLEHKY MPaHWL, KOPUAOPA OOMNYCTUMbIX 3Ha4EHMIM NoKasaTe-
nen pbiHka. HdopmaLMoHHYto a3y nccnefoBaHmsa cocTaBunv odbuumanbHble CTaTu-
CTUYecKuMe faHHble baHka Poccum 0 oesTenbHoCTU MUKPOPUHEHCOBBIX MHCTUTYTOB.
PesynbraTtbl McCnenoBaHWa NO3BOMUAN BbiIBUTb 38POXKOEHNE HECKOIbKUX NY3blpen
OH/1aNH-MUKPO33MMOB Ha MUKPOMMHEHCOBOM PbIHKE: HaMB0MbLUMIA N3 HUX 33PUKCK-
poBaH 31.03.2021 . u 0bycnoBneH ysennyeHnem Bblaay Kak oHnarH-PDL, Tak 1 oH-
nanH-IL MMKpO3arMMoB, BTOPOM No BenuymHe 3adukcmposaH 30.06.2022 r. n Bbi3BaH
POCTOM TONbKO OHNaNH-PDL MMKPO3aiMOoB. BbisiBNIEHO, 4TO YPOBEHb KPEANTHOM aKTUB-
HOCTN MUKPOMUHEHCOBbIX OPraHN3aLMIA CMECTUIICS OT MOBbILIEHHOTO K yMEPEHHOMY,
Mpy 3TOM NX KPEAMTHAA aKTMBHOCTb HE NMPOBOLMPOBaa YPe3MEPHbIM POCT KPEOMUTHbIX
PUCKOB PbIHKa MUKPOPUHAHCMPOBaHMS. C Lie/Tblo CBOEBPEMEHHOMO NPeaoTBPaLLEHNS
KPW3MCOB H38 MUKPO(PUHEHCOBOM pblHKE 060CHOBaHa HEOBXOAMMOCTb MOHUTOPUHIE
3HaYEHUI HEMOraLLIEeHHOW NPOCPOYEHHONM 3300/KEHHOCTM MUKPOMUHEHCOBbBIX Opra-
HW33LMIM 1 330,0MKEHHOCTM MO NPOLLEHTAM MO BblAaHHBIM OHMaMH-IL MMKpO3anmaMm.
[paKTn4ecKkas 3HaYMMOCTb UCCNEA0BaHNSA 38KN0H3ETCH B BO3MOXKHOCTU MCMOb30-
BaHWSA NONYYEHHbIX Pe3YNbTaToB B MPYAEHLMANbHOM PErynMpoBaHM MUKPODUHEH-
COBOr0 PbIHK3, B OLLEHKE PUCKOB AeSATENbHOCTN MUKPOMMHAHCOBbLIX OPraHM3aLIMmM 1 UX
K/TMEHTOB — 33EMLUMKOB (DU3MYECKMX UL, TEOPEeTUYECKas 3HAYMMOCTb UCCNEA0BaHNUS
3aK/M0YaeTCs B PACLUMPEHWM 8HBNN33 KPEAUTHbIX PUCKOB MUKPOMUHAHCOBOMO PbIHKA
33 CYET UCCNeA0BaHMSA CEerMEHTa OHIaNH-MUKPO3aMMOB.

Knrovesbie cno8a: pbIHOK MUKPOMUHAHCUPOBaHWS; OHMaVMH-MUKPO3aMMbl; PUCK; Kpe-
ONTHbBIV PUCK; SKCMOHEHLMaNbHOE CrNa)KMBaHWE; OLLeHKa PUCKa; dunHaHcoBas

HecTabunbHOCTb.

1. BeepeHue 3TOM (QOPMUPYIONTUICS My3bIPh HA JaH-

C 2020 1. poccHHCKHI PBIHOK IOTPE-  HOM PBIHKE (DaKTHYECKU COCTOUT U3 ABYX:
OUTENHCKOTO KPEAUTOBAHUS XapaKTepH- 1) my3sIph Ha pBIHKE OAHKOBCKO-

3yeTCs MOJOKUTENBHON AMHAMHUKON, TPH  TO MOTPEOUTENHbCKOTO KpeAUTOBAHUS,
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B OTHOIIICHUH KOTOPOTO PETYISATOPOM TIPE-
npuHATHI 3P PEeKTHBHBIE MEPHI IO HEJOMTY-
IICHHUIO €TO YBEITNYCHHUS;

2) my3bIph Ha phIHKE MUKpPO(HHAH-
CHPOBaHMS, B OTHOIICEHUH KOTOPOTO AEH-
CTBYET TOJIFKO Mepa I0 pacdeTy Mmokaszare-
ns1 monroBoit Harpysku (I1JJH) 3aemmruka.
be3 3ampeTa Ha BBIIaTy KPEAUTOB 3aEMIIIH-
kaMm c IT/IH Bblille onpenesieHHOro YpoB-
HsI 9QPEKTHBHOCTE TaHHON MEPHI B O0Ph-
0e C my3sIpeM HEBBICOKA.

KpeautHsiii y3bipb U CONYTCTBYIO-
e eMy KPEAUTHBIE PUCKH PBIHKA MHU-
KpOQHHAHCHPOBAHHUSI TIOTCHIIHAIEHO MO-
TYT yTPOXKaTh PUHAHCOBON CTAOHIBHOCTH.

Bo-nepevix, Ha COBpeMEHHOM pBIHKE
MUKPO(QUHAHCOBBIE ¥ KPEIUTHBIE OpTa-
HU3AIMH IPAKTHKYIOT COBMEIIICHUE BHJIOB
JIeSITEIIBHOCTH, O0BEIUHSIIOTCS B (PUHAHCO-
BbIC TPYIIIBI, OCYLICCTBISIOT B3aNMHBIC
U «CXEMHBIE» olepanuu. Bzaumocsssu
0aHKOBCKOT'O CEKTOpa U CEKTOpa MUKPO-
(bMHAHCOBBIX OpraHU3alUil CIIOCOOCTBY-
10T NIEPEIUBY HE TOJIBKO KalUTala, 3aeM-
LIMKOB, HO U PUCKOB.

Bo-eémopwix, MUKpO(HUHAHCOBBIE Op-
ranmzauu (M®PO) ToTOBB 00CTYKUBATH
MPAaKTUYECKH JIFOOBIX C TOUKH 3PEHHSI T1Ia-
TEXECTIOCOOHOCTH KIIMEHTOB, B TOM UYHUCIIE
BBICOKOPUCKOBaHHBIX. OcoOeHHOCTH pabo-
THI C BBICOKOPUCKOBAHHBIMHU 3aEMILIUKAMH
3aKJII0YAIOTCS B TOM, YTO B OTJIMYHME OT OaH-
k0B B MOO TakuM 3aeMIIUKaM HE OTKa3bl-
BalOT B BBIJ]a4€ KPEAWTa, & YCTAHABIUBAIOT
KpeauTHble TUMUTHI [1]. Takum oOpazom,
KPHU3UC Ha PHIHKE MUKPODUHAHCUPOBAHUS
MOXKET CITPOBOIIMPOBATH PUTOK BHICOKOPH-
CKOBaHHBIX KITMEHTOB B 0aHKOBCKHI CEKTOP.

B-mpembux, cymmecTByroIIIee peryanpo-
BaHME POCCHIICKOTO PHIHKA MUKPO(MHHAHCH-
poBaHus B OOIBITIEH CTETIEH! HaIleNIeHO Ha U3~
OaBieHHE OT HEMOOPOCOBECTHHIX (C TOUKH
3peHNS 3alIUTHI TIPaB 3aeMIIUKOB) U Heje-
raJIbHBIX MUKPO(HUHAHCOBBIX OpTraHM3aIlHA,
a He OT ONMM3KUX K 1e(OoNTy yIaCTHUKOB.

CyIecTBEHHYIO POJIh B IOCTYITHOCTH
yCIyT MUKPOMOUHAHCHPOBAHUS CHITPAITH
OHJIAH-MUKpO3aiiMbl. Joy1s1 oHIalH-MU-
kposaiimoB ¢ 2019 r. k 2022 1. BeIpOCTa

¢ 33 no 66%. Bnonne pomyctumo npen-
HOJIOKUTD, YTO B ONPEACICHHBIX CETMEH-
tax (PDL, nanpumep) B 20242025 rr. oHa
yBeanuured 10 100 %. IIpu aTom ypoBeHb
IPOCPOUYCHHON 3aJ0JKEHHOCTH 10 OH-
JJaiH-3a¥iMaM BBIIIIE, YeM IT0 3aliMaM
oduaiiH, on1Ha U3 NPUIUH Yero, 10 MHE-
HUIO YIpaBuTeieBa [2], CIOHTaAHHOCTD
HOPUHATHS PEIICHUs] 0 MUKpO3aliMe, KO-
Topoe (perieHne) MOKeT OBITh MTHOBCH-
HO peaju30BaHO B OHJIAH-cpene.

L]enb uccnedosanus — Ha OCHOBE aHa-
TU3a AMHAMUKH KPEIUTHBIX PUCKOB PBIH-
Ka MHKPO3aiiMOB HACEJIeHUIO, BKIII0Uast
€ro OHJIAWH-CETMEHT, C TIOMOIIBI0 METO-
J1a SKCTIOHEHIIHAJIFHOTO CTIIAKNBAHUS BbI-
SABUTH OTKJIOHEHHS YPOBHEH KPEeIUTHBIX
PHICKOB, CO3/IAIOIIUX YTPO3bl (PUHAHCOBOI
HECTaOUIIBHOCTH.

T'unome3sa ucciredo8anus COCTOUT
B TOM, 4YTO B MIEPHUOJBI KPU3HUCOB ITPOUC-
XOAAT OTKJIOHEHHS YPOBHEH KPeIUTHBIX
PHUCKOB PbIHKa MUKPO3aliMOB HaCEJIEHUIO,
BKJIIOYas €ro OHJIaifH-CEerMeHT, CO3/1a0-
IIMe YTPpo3bl (PMHAHCOBOW HECTAOUITEHOCTH.

Ob6vexmom uccaedo6anuss BEICTY NI
POCCHICKHI PBIHOK MUKDPO3aiIMOB, BKIIIO-
qasi ero OHJIAWH-CEerMeHT.

Cmpyxmypa cmamvu. Bo BTopoM pas-
Jelie MpeacTaBiieH 0030p HAyYHBIX padoT,
MOKa3bIBAIOLINH, YTO HCCIEI0BaHUE POC-
CHUHCKOTO phIHKA OHJIafH-MUKPO3aiiMOB
HACEJICHUIO SBIISIETCS HOBOM HAay4YHOI Ipo-
6nemoil. B TpeTbeM paznene oxapakTepH-
30BaHbl UCTIOJIB30BAHHBIE METOABI UCCIIe-
JOBaHMs, a TAK)KE HHPOpMaMOHHas 0a3a.
B ueTBepTOM pasnene mpeacTaBieHb pe-
3yJbTaThl UccaenoBanusd. IIsaTeIi pa3znen
HOCBSIIIEH 00CY>KIECHUIO IOy YEHHBIX pe-
3yJIBTAaTOB M aHAJIM3Y UX 3HAUUMOCTH B KOH-
TeKcTe GUHAHCOBOM cTabmibHOCTH. B 3a-
KJIFOUCHUHU c(HOPMYITMPOBAHBI OCHOBHBIE
BBIBOJIbI, TCOPETHUECKAS U IPAKTUIECKAs
3HAYUMOCTb [IOJIYUCHHBIX PE3YJIbTAaTOB.

2. 0630p nuTepaTypbl

B nayuHO! nuTepaType prIHOK MH-
KpOpUHAHCUPOBAHHS pacCMaTpHBACT-
sl IpeXkJie BCEro B 0030pHBIX padorax,
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MOCBSIIIEHHBIX (PeHOMEHY MUKpOpHHAH-
CHUPOBAHUs, PA3BUTHIO PIHKA MUKPOH-
HAHCHPOBAHUS M €T0 PEryJIUPOBAHUIO B OT-
JENBHBIX CTpaHaxX U TEPPUTOPUSIX.

[BeTkoB U np. [3] yTBEPKAAET, UTO
MPUYMHOHN POCTa 10U IPOCPOUECHHOH 3a-
JOJIP)KEHHOCTH, BBICOKOW 3aKpeAUTOBaH-
HOCTH HAaceJeHUS Ha OTEUYECTBEHHOM
PBIHKE MUKPO(QUHAHCUPOBAHUS SIBJISIET-
Cs1 OTCYTCTBHE CO CTOPOHBI TOCYJapCTBa
aJIeKBaTHBIX MEXaHU3MOB PEr'yJIMPOBAHUS
Y KOHTPOJIS HaJ/l IEATEIbHOCTBI0 MUKPO(U-
HAHCOBBIX OpraHu3anuii u GpopMynupyet
MPEJIOKEHUS 110 PETYINPOBAHUIO PHIHKA.

Sonnekalb [4] Ha OcHOBE aHaIM3a PhIH-
Ka MuUKpoduHaHCHpOBaHUs BocTtouHoM
EBpons! u LlenTpanbHolt A3uu fenaeT Bbl-
BOJI, UTO pacTymasi KOHKYPEHIIHS MEXKIY
MUKPO(GHHAHCOBBIMU OpraHU3AIHSIMUA MO-
JKET IPUBOJIUTH K COKPALICHUIO UCTOYHU-
KOB M 00eMOB (DMHAHCHPOBAHUS YU4acT-
HUKOB PBIHKA.

Berlage & Vasudeo [5] Ha ocHOBe
aHaiu3a 0OJBIIOro 00beMa MyOIuKaui
NPUXOAAT K BBIBOAY, YTO MUKpOHUHAH-
CHpOBaHHE HE ABIIACTCS MaHaleeH, Ho 3TO
WHCTPYMEHT, KOTOPBI OelHbIE JOMOXO-
35HCTBa MOTYT HMCIIOJNB30BAaTh B 0Opb0e
3a BBKUBaHUE.

C TouKM 3peHHs] MUKPO(QUHAHCOBBIX
OpraHu3aluil aHAIU3UPYIOTCS EHCTBY-
fore Ou3HeC-MoAeNu U 00yCIOBICHHBIE
MMU MOTEHLIHATIbHBIE PHCKH.

33pox [6] bopmynupyeT KIroueBbIe
npobaeMbl pyHKIIMOHUPOBAHUS roCcyaap-
CTBEHHBIX MUKPO(UHAHCOBBIX OpraHu3a-
LU U IpefJIaraeT My TH UX MPEOAOICHHUSL.

Shahriar et al. [7] moka3anu, 9T0 KOM-
Mepueckue MPO ¢ MeHbIIeH BEPOSITHO-
CTBIO IIPEIOCTABAT 3a€M HAYMHAIOIIUM KOM-
MaHMUSM, IIOCKOJIBKY UX OCHOBHOH LIEJIBIO
SABJISETCA MaKCUMM3aLUsl IPUOBLIH, J10-
CTH)KEHHE KOTOPOH BO3MOXKHO IIpU pado-
T€ C MCHEE PUCKOBaHHBIMU OpraHU3alysi-
MHU-32EMIUKaMH CO 3PEBIMHU ITPOEKTAMHU.

KpacHoB [8] xapakTepusyeT BO3-
MOKHOCTH NIPUMEHEHHSI METO/IOB aHAJIN-
3a ¥ MPOTHO3UPOBAHUS JEHEKHBIX MOTO-
KOB C YYETOM PUCKOB MUKPO(QHHAHCOBOH

OpraHH3alli¥, BOSHUKAIOIINX HAa OCHOBE
xapakTepHbIX 17151 chepsl MPO ocoben-
HOCTEeW BelieHHs On3Heca.

Durango-Gutiérrez et al. [9] npezncra-
BUJIM PE3YJIBTATHl aHAJTN3a pUCKa NedoI-
Ta MEKPO(MHAHCOBBIX OpTaHU3aIliil IBYX
crpad JlatmHackoit AMepukn (bomuBun
u KomymOun) B COOTBETCTBHY C peKOMEH-
nanusimu bazens 111

Psan uccnenoBanuii HanpaBJieH Ha aHa-
13 3pdexruBHOCTH MDO.

Kamarudin et al. [10] uccienoBanu
BIIUSTHHE SKOHOMWYECKON U TMOJTUTUYECKOU
mrobanu3anun Ha 3Q(HEKTUBHOCTE MUKPO-
(hMHAHCOBBIX OPTaHU3AIINN.

Soldatkova & Cerny [11] na ocroBe
aHaJIM3a B3aMMOCBS3M MEX Y MoKa3aTens-
MU COIMAJIbHON 1 (PUHAHCOBOH ) (heKTHB-
HOCTH MUKPO(QHHAHCOBBIX OpraHU3alui
nokazaynu, uto M®O, opueHTHPOBaHHbBIE
Ha KpeIUTOBaHHWE MAJIOTO U CPEAHEro Ou3-
Heca, AEMOHCTPUPYIOT 00J1ee BEICOKUH ypo-
BEHb KaK COIMAJIBHOM, TaK 1 (JMHAHCOBOK
3¢ hekTUBHOCTH.

Hermes et al. [12] noka3anu Hanu4due
MOJIOKUTENBHOH CBSI3U MEX Y 3P PeKTHB-
HocThi0 M®PO 1 ypoBHEM pa3BUTHUS PH-
HAHCOBOT'O PhIHKA.

Zamore et al. [13] nposenu smnupu-
YEeCKUH aHaJu3 00bEMOB MPOCPOUECHHBIX
3aliMOB U SKOHOMUYECKOH 3 (HEeKTHBHOCTH
M®O, B pe3yabTaTe 4ero cAealu BHIBOI
0 TOM, YTO MEX]Iy OIIEPAI[HIOHHBIMH PacXo0-
JlaMU ¥ IpOoCcpoveHHbIMU 3aliMamu (NPL)
cywectByeT HenuHeliHas (U-o0pasHasi) B3a-
UMOCB$I3b, B OTJIMYHE OT MOATBEPKICHHON
MOJIOKUTEIBHON IMHEMHON 3aBUCHUMOCTH
MEX]Ty THMH TTOKa3aTeISIMU JJIsI KOMMED-
YecKnX OaHKOB.

Crrertudmka gestenbHOCTH MO Tpe-
OyeT yTOYHEHHS MOIXO0A0B K OIEHKE pH-
ckoB 3aeMmuKkoB. Luo & Shen [14] moka-
3aJTH, YTO MOJIENH KPEIUTHOTO CKOPHUHTA,
YCIIEIIHO MCIMOJb3yeMble KPEeAUTHBIMU
OpraHu3alisIMH TPU OIIEHKE KPETUTHOTO
pHUCKa 3aeMIIHUKOB, OyAyT HE 3P PeKTHB-
bl 1151 MOO.

CopoxuH [1] ucciaegoBana BOIpPOCH
YCTaHOBJICHHSI KPEAUTHBIX JIUMHUTOB H UX
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BJIMSHUSA Ha KPESAUTHBIM PUCK BO BCEM
noptdene MDO.

Ky3snenosa [15] pa3zpaborana MeToau-
Ky KJIaCTE€pU3aLM1 3aEMILUKOB 10 YPOBHIO
(rHAHCOBOI OTBETCTBEHHOCTH M OLICHKHU
3¢ GEeKTHBHOCTH MUKPOPHHAHCHPOBAHUSI.

EBnaxoBa [16] uccnemoBana ¢hakToOpEI,
CIOCOOCTBYIOIINE UJIN OTPaHUYMBAIOLIHE
pazsutue M®O, B TOM YHUCIIEe CBI3aHHEBIC
C BOBJICYEHHOCTHIO B HE3aKOHHBIE (prHAH-
COBBIE OIIEpaLUU.

Tak>ke TpaAULMOHHBIM PaKypCOM HC-
CJICTIOBAHMS SIBJISICTCS aHATN3 PhIHKA MU-
KpOQUHAHCHPOBAHHUS: €r0 CTPYKTYPHI,
JUHAMUKH, YPOBHS IIPOIIEHTHBIX CTABOK.
MHorue padoThl, TOCBALICHHBIE MHKPO-
(MHAHCOBOMY PBIHKY, OITPAIOTCS Ha aHa-
JUTUKY PEryisiTopa (B HAIIEM clIydae —
LenTpanbHoro 0anka P®d).

Mia et al. [17] u Navin & Sinha [18]
MPOBEIIN JCTANbHBIA aHATU3 KOHKYPEH-
MU Ha PhIHKE MUKPO(QHUHAHCUPOBAHUA.

Alimukhamedova [19] popmynupyet
BBIBOJIBI O CBSI3M TUHAMUKH PHIHKA MHKPO-
(rHAHCHPOBAHUS 1 MAKPOIKOHOMHUYECKIX
YCIIOBUH — B 9KOHOMHUYECKH CTaOMIBHBIX
CTpaHax HaOIIONAeTCA CHUKEHUE KPEeaUT-
HOM akTuBHOCTH M®DO.

Bwmecre ¢ Tem BHE BHUMaHUSI HCCIIEIOBa-
TeJIed 0CTaeTcs paKype, CBA3aHHbIN C aHaIIH-
30M PUCKOB PhIHKa MUKPO(HHAHCHPOBAHUS
B 1esioM. Tako# pakypc aHaau3a IpeacTaB-
JISITCSI €CTECTBEHHBIM, HAIIPUMED U151 OaH-
KOBCKOTO CEKTOpa, HO TIOYTH HE BCTPEYALT-
Csl IPUMEHHUTEIIBHO K PBIHKY MUKPO3aiiMOB.
HckitoueHns1 HEMHOIOYHCIICHHBL.

Epoxun [20] npoBOOUT aHAIHU3 Ba-
JIOTHBIX, IPOLEHTHBIX PHUCKOB M PUCKOB
JIUKBUIHOCTH MUPOBOT0 MUKPO(HUHAHCO-
BOT'O PBIHKA.

Chikalipah [21] ob6ocHOBBIBaET, 9TO
B MUKPO(QUHAHCHPOBAHUH YeM OOJIbIIIe
pasMep KpeauTa, TeM BBIIIE KPEIUTHBIH
PUCK, YTO IIPSMO IPOTHBOIOJIOXKHO CUTYa-
[[UH B TPAJUITUOHHOM OAHKOBCKOM KpEJTU-
TOBaHWH, ITPU KOTOPOM OoJiee MEJKHe Kpe-
JIUTHI CBSI3aHBI C 00JIee BBICOKMM PHCKOM.

Takxke cienyeT OTMETHTh, 4YTO OT-
HOCHTEJIFHO Majio paboT MOCBSIICHBI

OHJIAHH-CETMEHTY MUKDPOKPEIUTOBAHUS,
HECMOTPS Ha ero OypHBI pocT B NOCHIEA-
HUE TOfIbl U HATMYne OCOOCHHOCTEH.

Eggert [22] obocHOBaI, 94TO IS OH-
JTalH-MHKPO3aliMOB XapaKkTepeH Ooiee
BBICOKHH yPOBEHb IIPOCPOUCHHOM 3a70I1-
YKEHHOCTH, 9TO 00yCIIOBJIEHO O0IIIeH 3aK0-
HOMEPHOCTBIO, 3aKJIF0YaIOIIEHCs B 00JIb-
1Iei CKJIOHHOCTH JIt0JIeN K PUCKOBAHHOMY
MOBEJICHUIO NP ONEpalnusix B OHJIANHE,
B CpPaBHECHHH C O(JIaliHOM.

Kandie & Islam [23] ycraroBHIHN, 9TO
OHJIAWH-MHUKPO3aiiMbl OKa3bIBAIOT 3HAUU-
TENFHOE HEraTHBHOE BIHSHHE Ha OEIHOCTD,
TOT/Ia KaK MHUKPOKPEAHUTHI B TPaJUIIUOH-
HOM BH/JIE€ HE OKa3bIBAIOT CYIIECTBEHHOTO
BIIMSHHS HAa yPOBEHb OCTHOCTH.

[Ipu 5TOM B paccCMOTpPEHHBIX HAMU
HUCTOYHUKAX aHaJIN3 PHCKOB OHJaifH-cer-
MEHTa MUKPO(QHHAHCOBOTO pPBIHKA
HE MPOBOIMIICS.

HccnepgoBarenu 3a4acTylo HE BbLAE-
JISIOT OTJEJIBHO CETMEHT OHJIalH-MUKPO-
3aliMOB, (POKYCHPYSCh Ha B3aMMOACHCTBUH
MHUKPO(HHAHCOBBIX OpPraHU3aluii ¢ puHaH-
COBBIMH MapKeTIlIeiicaMmu, iaThopMaMu
P2p-KpenuToBaHUS U KpayAQaHInHT OBBI-
MU 11aTGopMaMHu.

Hartoyo et al. [24] npeanpuHsnu no-
IBITKY pa3paboTaTh OHJIAWHOBYIO MOJEIb
NpPEIOCTABICHUS MUKPOKPEAUTA Yepe3
MapkeTIuieric (e-marketplace).

Wang et al. [25] o6ocHOBaIM KOHKY-
PEHIMIO MUKPO(QHHAHCOBBIX OPraHU3aIUil
U mIaTGopM p2p-KpeauTOBAHHUS, OT KO-
TOPOW BBIUI'PHIBAIOT 3a€MILUKH, C OAHOM
CTOPOHBI, HO IPOUTPHIBAET PETYIATOP —
C IpyTroi, B CHJIy HAKOIUIEHUS KPEIUTHO-
r'0 pHUCKa.

Luo et al. [26] moka3anu, Kak JOCTYII
K KpayA(paHOUHTY BIUSIET HA yCTOWUYHU-
BOCTb M IIPOLIEHTHbIE CTABKU MHKPO(HU-
HAHCOBBIX OPTaHU3ALUN: IPUCOCIUHCHHE
M®O x kpaynbaHIuHTOBOH 1IaThOpME
YIIy4IIaeT UX YCTOWIUBOCTH U TIO3BOJISET
CHH3HTb MTPOICHTHBIC CTABKH.

Bo mMHOTHX paboTax oTMe4aeTcs BiIH-
SIHUE TU(PPOBBIX TEXHOJIOT WA Ha pa3BUTHE
pBIHKa MUKpO(HUHAHCHPOBAHUSI.
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Singh et al. [27] onuckIBaroT BO3MOX-
HOCTH aHaJn3a OONBIINX JAHHBIX JIJIS pa3-
BUTHSI MUKPO(UHAHCOBOTO PHIHKA U TTOBBI-
1reHns 9PPEKTHBHOCTH MUKPO(PHUHAHCOBBIX
OpraHHu3aLHuil.

Dang & Vu [28] no pe3ynbraTaM aHa-
nu3a BHEApEHUs (UHTEXa B JesITENNbHOCTD
MHKPOGUHAHCOBBIX OpraHU3aIuii 000CHO-
BaJTW TOBBITIIEHNE KadyecTBa MUKPO(IHAH-
COBBIX MMPOAYKTOB U yCIYT, oOJerdeHue
nmoctyna M®O Ko MHOTHM TPYIIITaM KJTH-
€HTOB ¥ PaCIINpPEHHE OTEPAIMOHHON MO-
neau MOO.

Sai et al. [29] pazpaboramm qis MOO
MPUJIOKEHHE Ha OJIOKYeHHE, KOTOPOe aBTO-
MaTU3UPYET MPOLECCH HaIIeKaIIeH TIpo-
BEpPKH KJIMEHTOB.

Zhao et al. [30] o6ocHOBaTH BO3MOK-
HOCTH UCTIONIb30BAHUS METOZIOB MAIIMHHO-
ro 00y4YeHHUs JIJIsl AUATHOCTHKH KPEIUTO-
CIOCOOHOCTH 3a€MII[UKOB, HCIIOIB3YIOMINX
OHJIAH-MUKPO3aiMBI.

BonpmuHCTBO MyOauKanuii MOCBsI-
IIEHO OLIEHKE KPEAUTHBIX PUCKOB MOPT-
¢enst MUKpOPHUHAHCOBBIX OpPraHHU3alui,
TO €cTh Ha MUKpOYypoBHe. [Ipu 3ToM B cy-
IIECTBYIOLIEH JINTEPaType OTKPBITHIM OCTa-
€Tcsl BOIIPOC OLEHKH KPEAUTHOIO pHUCKa
pPBIHKa MUKPO(GUHAHCHUPOBAHUS B LEIOM
(Ha MaKpOypOBHE), B TOM YHCIIE €r0 OH-
nalH-cerMeHTa. B 3TOl CcBsI3u mpoBeneH-
HOE HCCJICIOBAHKE TTO3BOJISET BOCIIONHUTH
HETOCTAIOMIHHA TPoOe.

Takum 00pa3oM B COBPEMEHHEIX yC-
JIOBUSIX BO3HUKAET MOTPEOHOCTD, C OTHOU
CTOPOHBI, 000COOJIEHHO aHAIN3UPOBATH
PBIHOK OHIIAMH-MHUKPO3aiMOB C aKIIeH-
TOM Ha U3y4YEHHE €r0 PUCKOB, TIOCKOIBKY
OHJAMH-MHUKPO3alMBbI [10 YCIOBUSIM Ipe-
JIOCTaBIIEHHS, YPOBHIO OTEHI[HAIBHOTO
pHCKa OTIMYAIOTCSA OT TPAJHITHOHHBIX
MHUKpPO3alMOB, a C Ipyroil — paccMartpu-
BaTh €T0 KaK CErMEHT B CTPYKType MHU-
KpO(QHUHAHCOBOTO PBIHKA U MPOJOJIKATH
HCcIeI0BaHne MUKPO(UHAHCOBOTO PBIH-
Ka B IICJIOM.

3. MeToponorua uccnepoBaHus

3.1. Onpedenenusn Knr0uegvix

mepmuHog

OnnailH-MUKpO3aeM — «3aeM, mpe-
JIOCTABIISIEMBIH 3aiMO/IaBIIEM 3aEMIIHKY
Ha YCIIOBHSX, TPETyCMOTPEHHBIX JJOTOBO-
poMm 3alimMa, B CyMMe, HE MPEBBIIIAIONICH
MIpeNeTbHBIA pa3Mep 00s3aTeNbCTB 3aeM-
[IMKa Tepe 3aiiMoAaBIeM 10 OCHOBHOMY
JIOJITY, YCTAHOBJICHHBIN 3aKOHOM» ', TIpe-
JIOCTaBJISIEMbIN B OHJIAaWH-PEXKUME, YEPE3
JIUCTAaHITMOHHBIE KaHAIBI 00CTy )KIBaHUA.

OCHOBHBIMH BHIaMH OHJIAHH-MUKPO-
3aliMOB Ha POCCHIICKOM PBIHKE SBIISIOTCS:

1. Onnaite-PDL mukpo3aem — 3aem
M®O B cerMeHTe «JI0 3apIuiaTe». Payday
loan — OyKBaJbHBINA TIEPEBOJ KKPETUTHI
B JICHB BBITIJIATHI JKaJIOBaHUsS». VX TIIaBHBI-
MU OCOOCHHOCTSIMU SIBJISIFOTCS HEOOJIbININE
cymMmbl Bbiiauu (10 30 ThIC. py0.) U KOPOT-
kuit cpok (7o 30 nueit).

2. Onnaiin-IL Mukpozaem —3aem MOO
B CETMEHTE CPEHECPOUHBIX MPOAYKTOB.
Installment loan — OykBabHBIN TIEPEBOJT
«KPEUT B paccpouky». X mpu3Haku: cyMm-
ma 6osee 30 Thic. py0., cpok Oosnee 30 nHEH,
ToraInieHue 1o rpaduky.

Takue Buapl, kak POS onaliH-3aemM
n MCII onnaiiH-3aeM, B UCCIICIOBAHUH
HE PaccMaTpPUBAKOTCS, IIOCKOIBKY OHU BBI-
JIATOTCSI MAJIBIM KOJIMYECTBOM POCCHICKHUX
M®O (2,4 u 1 % COOTBETCTBEHHO?).

[lox KpeTUTHBIM PUCKOM MOHUMAET-
Csl pPUCK BOBHUKHOBEHHS yOBITKOB BCIIEI-
CTBHE HEUCTIOTHEHNU I, HECBOEBPEMEHHOT O
VUTH HETIOJTHOT'O UCTIOTHEHHS 3aeMITIKaMHU
JIOTOBOPHBIX 00SI3aTENBCTB.

OteHKa Takoro prcka Ha MUKPOYPOBHE
KaK /i1l KOHKPETHOTO 3aeMIINKA, TaK U JJIs
nopT¢erst TOroBOPOB OTACIBHOW MUKPO-
(hmHAHCOBOW OpraHU3aIUN MOXET OCY-
IIECTBIIATHCS C UCMIOIIE30BAHNEM OOJBITIOTO
CIIEKTpa Ka9eCTBEHHBIX M KOJTMYECTBEHHBIX

! denepanbHbliil 3aK0H «O MUKPOQUHAHCOBOA
JeATeNbHOCTH U MUKPO(HUHAHCOBBIX OpraHM3aIU-
ax» ot 02.07.2010 Ne 151-®3 (pex. ot 06.12.2021).

2 TeHAEHIMN MHKPO(DHHAHCOBOTO DPBIHKA
B 2022 romy. URL: https:/cbr.ru/analytics/micro-
finance/mfo/mmt_2022/
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MeTozioB. Ham HeoOxoauMo orleHuBaTh Kpe-
JIUTHBIN PUCK HA MAKPOYPOBHE — Ha PhIHKE
OHJIAITH-MHUKPO3aiIMOB B LIEJIOM, 4YTO Tpe-
OyeT pa3pabOTKH ¥ UCTIOIb30BAHUS COOT-
BETCTBYIOIIUX MOAXOIOB K OLEHKE TaKO-
T0 pUCKA.

Jlorn9HO MPEATIONOKHUTH, YTO OCOOYIO
OIIAaCHOCTH IS PBIHKA OY/IET IPEICTABIATh
HE CTOJBKO HaJIM4YUE KPEIUTHOIO PUCKA
KaK TaKOBOTO (JTI000MY MOPTQhETo A0T0-
BOPOB MHKPO(QHHAHCOBBIX OpPTaHU3AINI
MPUCY I KPENUTHBIN PUCK, U OCHOBHOM 3a-
Jladyell CTAaHOBUTCSI BO3JIEHCTBUE HA PUCK
C IIeNBI0 €T0 CHMIKEHUS JI0 MPHUEeMIIEMO-
0, IOMYCTUMOT'O yPOBH4, T. €. 10 HEKOTO-
PO «HOPMAJIBHONY» BEJIMYUHBIL, U TIOAJEP-
KaHUS Ha 3TOM YPOBHE), CKOJIBKO pe3Koe
CYILIECTBEHHOE OTKJIOHEHHE KIJIFOYEBBIX
XapaKTEepUCTUK KPEIUTHOTO pPUCKa PBIH-
Ka OHJIAWH-MUKPO3aiiMOB OTHOCHUTEIBHO
«HOPMAJIBHBIX» 3HAYCHU.

Ion kpenuTHBIM PUCKOM Ha PHIHKE OH-
JIAHH-MUKPO3aliMOB IIOHMMAETCS HEKOTO-
pasi HeONpeIeNIEHHOCTh W1 HEllpeIcKasy-
€MOCTb 3HaYEHUH KITFOUEBBIX MOKa3aTenei
(MHOMKAaTOPOB), MX CYLIECTBCHHAs BapH-
alusi OTHOCUTEIBHO MPUEMIIEMBIX WIIU
MIPOrHO3HBIX 3HAYEHUH, CBUIETENBCTBYI0-
masi 0 JOCTHKEHUU KPUTHYECKOTO yPOB-
HA pHCKa.

ITocTpoeHne mporHo3HOro HHTEPBA-
J1a 1J1s 3BHAUEHUW KJIFOUEBBIX MOKa3aTesneit
PHUCKa MO3BOJISET MOJYUYUTh IPAHULBI, KO-
neGaHus B Ipeziesiax KOTOPHIX MOXKHO pac-
CMaTpHUBATh KAK JONYCTUMBII PUCK, a BbI-
XOJ1 32 3T I'PAHULIBI — KAK HEPUEMIIEMBbII
WA KPUTUYECKUM PUCK.

Takum 00pazoMm, IpeIoKEeHHBIN MO~
XOJ1 K OUCHUBAHUIO PUCKA HA MAKPOYPOBHE
BKJTIOYAET B ce0s JBE COCTABIISIIOMINE:

1) oTOOp moka3aTeiae prIHKA MH-
KpOo(HUHAHCHPOBAHU S, KOTOPBIE MOXHO
paccMaTpUBaTh KaK KJIOUEBBIE XapaKTe-
PUCTHUKHU KPEAUTHOI'O PUCKA HA MAKpPO-
YpOBHE;

2) BBIOOp MeTOJa, MO3BOJISIOMIET O
MOJTYYUTh OLIEHKY T'PaHHI] KOPHI0pa J0-
MYCTUMBIX 3HAYEHHUH AJ OTOOpaHHBIX
MOKa3aTesei.

3.2. Obocnosanue évidopa
nokazameJeil polHKA
MuKkpogunancuposanus
Nudopmannonnyro 6a3y uccienopa-
HUS COCTaBUIN O(QUIIHATFHBIC CTATUCTH-
yeckue naHHble banka Poccuu! o nesrens-
HOCTH MUKPO(GHUHAHCOBBIX HHCTUTYTOB.
OTmeTuM, 94TO Ha MOMEHT MPOBEACHUS
OCHOBHBIX PacUeTOB M OIICHUBAHUS MOJIe-
7eil B OTKPBITOM JOCTYTIe OBIIN TaHHBIC
3a mrepuox 30.09.2018-30.09.2022 rr., uTO
00BSICHSIETCS CYIIECTBEHHBIM BPEMEHHBIM
nmaroMm B myOnukaruu 1B odummansHbIx
JMaHHBIX (B 2022 I. AeHCTBOBAIH OTpaHHYE-
HUsI® HA MyOIuKanno GUHAHCOBOW OTYET-
HOCTU MUKPO(OHUHAHCOBEIMU OpTraHU3aITH-
ssmu, ormenennble 1B ¢ 1 ssuBaps 2023 ).
AHalNu3 MPOTHO3HBIX UHTEPBAJIOB, MOJTY-
YCHHBIX M0 MOJCIH, U (PaKTHUSCKHUX 3HA-
YeHMIl MPOBEAECH Ha JTaHHBIX 32 MEPUOJT
30.09.2018-31.03.2023 .

s uenei uccneaoBaHus NPEJIOKEHO
UCIIOJIB30BATH JIBE TPYIIIbI TyOTUKYEMBIX
1Ib moka3areneil pplHKa MUKPO(hUHAHCH-
pOBaHUS, XapaKTEPU3YIOIMHNX AKTUBHOCTh
HaceJICHUS Ha TaHHOM pPBIHKE U CBSI3aH-
HBIC C ATOW aKTUBHOCTBIO pUCKH (Tabm. 1).

3.3. Obocnosanue evioopa memooa

oyenuganus

Bre16op MeTona olleHHBaHUS TPaHUIL
KoJie0aHui 00yCIIOBJIEH BO3MOXKHOCTS-
MU PUMEHEHHST OCHOBHBIX MOJICTICH Bpe-
MEHHBIX PSIJIOB HA UMCIOLIUXCSA NTAHHBIX,
a Takxe 1eNplo uccienoranus. Cueayer
OTMETHTh, 4TO JIJISl UCCIIEIOBAHUS JOCTYII-
Hbl OTHOCHTEIFHO KOPOTKHE BPEMEHHBIC
psansl (KkBapTanbHble maHHBIe ¢ 2018 T.)

' CraTuctuyeckue AaHHble K 0030py KIO-
4YeBBIX IOKa3aTeled MHKPO(QHHAHCOBBIX HH-
ctutyToB. bank Poccum. URL: https://cbr.
ru/analytics/microfinance/reveiw_mfo/

2 Uudopmarronnoe nuckMo banka Poccnn
«O Mepax mogaep kKU Ha PEIHKE MUKPO(QHHAHCH-
poBanms» oT 28 mapta 2022 1. Ne 1H-018-44/42.

> Uudopmannonnoe coobmenue baHka
Poccun «PerynupoBanre MEKpOGHUHAHCOBBIX WH-
ctuTyTOB B 2023 rogy: oTMeHa nocnabieHuit u Ho-
BBIE MEPBI MOAACPKKU» oT 14.12.2022 1.
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Tabnuua 1. XapaKTepuCTUKM KPeAUTHOW BKTUBHOCTU U KPEAUTHOMO PUCK3,
ncnonb3yemMble B UCCNe[0BaHUM

Table 1. Credit activity and credit risk characteristics applied for the study

prnna HamMeHOBaHUE ITOKa3aTeIs XapaKTepI/ICTI/IKa mokKasareis
. Petvox | 1. OTHOIIEHKE BBIJAHHBIX | XapaKTepUCTHKA KPEIUTHOM aKTUBHOCTHU HA PHIH-
MUKpO(DU- | MUKpPO3aiiMOB K IOraieH- |Ke MUKpOo(rHAHCHPOBaHUS (CO CTOPOHBI KPEIUT-
HaHCUPO- | HBIM HOTO Ipensoxenus). JlaHHbIN OKa3aTesb M03BO-
BaHUS JIeT OLEHUTh, HACKOJIBKO OIaCHa IIPOBOAUMAs
M®O kpenuTHas MOJUTHKA (10 AHAJIOTHH C Kpe-
JUTHBIMU opranusanusamu). CymecTBeHHOe Ipe-
BBIIIIEHUE 00BEMOB BBIJJAHHBIX 3aiMOB HaJ| CYyM-
MOt BO3BpaTa B TCUCHUE NJIMTCIIbHOI'O BPEMCHU
MOXKET CBUACTCIIBCTBOBATH O NOBBIIICHUN YPOBHA
KPEIUTHOTrO pUCKa MUKPO(HHAHCOBOT'O PHIHKA
2. Jlons HemorameHHOM 3a- | XapaKTepUCTHKA MOTEHIIMAIBHOTO, HE Peaan30-
JIOJIKEHHOCTH, 110 KOTOPO# | BABLIETOCsl KPEAUTHOIO pUcKa. Takue MUKpO3ai-
BBIILJIATa OCHOBHOT'O JIOJIT@ | MBI MOXXHO OTHECTH K KaT€ropuu «HepadboTaro-
U IPOLICHTOB MPOCPOYEHa | UX» (II0 aHAJIOTUH C KJaccupukaiueid 0aHKOB-
Ha 90 nHeil u 6onee CKHMX aKTHBOB), a X JOJIS XapaKTepHu3yeT Kade-
CTBO NOPT(eEJIsi B EJIIOM M IO3BOJISIET OLIEHUTh
KPEIUTHBIM PUCK HA PpIHKE MUKPO3aliMOB
3. Jlosst oHNalH-MUKpO3ai- | XapakTepu3yeT MOTEeHIIMaIbHBIA PUCK YXYAIIEHUS
MOB B 00IIIe# cyMMe MH- KagecTBa mopTdes 3a cdeT 0HOPMIICHHS MUKPO-
KpOo3aiiMOB 3aiiMOB OHJIAMH M, KaK CJICICTBUE, MOTCHIIUATb-
HBIM KPEAUTHBIN PUCK
2. PorHOK | 1. lons ornmaitH-PDL Mu- | XapakTepucTiKa KpEIUTHON aKTUBHOCTH OHJIAIH
OHJIAfH- | KPO3aiiMOB B 00IIEeii cyMMe | B YaCTH KPATKOCPOYHBIX MUKPO3aHMOB (Ha CPOK
MUKPOQH- | MEKPO3aiiMOB 1o 30 mHeit) TO3BOISET OICHUTH KPEIUTHBIA PUCK
HaHCUPO- B cerMeHTe oHsaitH-PDL Mukpo3aiimoB
BaHUs

2. Jons onnaitH-1L Muxpo-
3aifMOB B 001l cyMMe
MHKpO3aiiMOB

3. Hons B cymMMe 337071~
YKCHHOCTH II0 IPOIIEHTaM
0 BBIIAaHHBIM OoHJIaiH-PDL
MHKpO3aiimMam

4. lons B cyMMe 3a10J1-
’KEHHOCTH 110 TIPOLIEHTaM
10 BBIJJAHHBIM OHJaWH-1L
MHUKpO3aiiMaM

XapakTepuCTUKa KPEAUTHOM aKTUBHOCTH OHJIAWH
B YaCTH CPETHECPOYHBIX MUKPO3aliMOB (Ha CPOK
o1 30 mHEel) MO3BOJIAET OLEHUTH KPEAUTHBIN PHCK
B cerMeHTe oHnaitH-IL mukpo3aiiMoB

OneHka NOTeHUaTbHOIO KPEIUTHOIO pHCKa
B cerMeHTe oHsaitH-PDL Mmukpo3aiimoB

Ouenka NOTeHUATbHOIO KPEIUTHOIO pHCKa
B cerMeHTe oHnaitH-IL Mukposaiimos

Hcemounuk: cocTaBiaeHO aBTOpaMu.
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OTOOpaHHBIX [TOKa3aTelel ppIHKa MUKPO-
KPEIUTOBAaHUS, YTO OTPAHUYNBAET BO3MOXK-
HOCTH MOJIETTUPOBAHHSI BPEMEHHBIX PSJIOB.

MonenupoBaHue OTIEIBHO TEHJICH-
[IMH U CE30HHBIX KOJeOaHUM HE JaeT cTa-
THCTUYECKH 3HAYUMBIX PE3YIIBTATOB, TaK
KaK He BBISIBIICHO YCTOWYHBBIX 3aKOHOMEP-
HOCTEH WJIN KoteOaHuil (MOXeT OBITh 00h-
SICHEHO KaK CIEITU(MUKON aHATU3NPYEMBIX
MIPOIIECCOB, TaK M JUIMHOH psma). Kpome
TOTO, PSIBI UICXOHBIX 3HAYCHUI HE SBIIS-
FOTCS CTAITMOHAPHBIMH, 8 MOJICTHPOBAHIIEC
ARMA-nporiecca (aBTOperpecCum-cKoIb-
3SIIIETO CPETHET0) HE ACT CTATUCTHUCCKH
3HAYMMBIX PE3YIIBTATOB JIAXKe TOCIIE TIPH-
BEJICHMS PSAJIOB K CTAIllHOHAPHBIM.

B Takoli cuTyanuu onTUMajdbHBIMU
JUIS LIeJIeH MCCIIeI0OBaHMsI MOYKHO CUMTATh
aJlalITUBHBIC METOBI TPOTrHO3UPOBAHMS,
a IMEHHO METOJ] SKCIIOHCHIIMAJILHOIO CIJIa-
JKMBaHUS, ABJISIOIINICSA HauboJiee yHHU-
BEpCAJTbHBIM, HE 3aBUCAIINM OT U3MECHE-
HUS TCHJEHIIUH.

JLyist BRISIBIICHUS TCHICHIIMH PA3BUTHS
U IPOrHO3UPOBAHUS UCIIOIB3YETCsI Pacpo-
CTPaHCHHBIH IPUEM CTTIaKUBAHUS BPEMEH-
HOT'0 PsiJIa C TIOMOIIIBIO METOJIA CKOJIB3SIIIX
CpEIHUX, T.€. OUUCTKHU BPEMEHHOIO psi-
JIa OT UCKAXKAIOIIUX 3Ty TCHACHIIUIO CITy-
YalHBIX OTKJIOHEHU, B OCHOBE KOTOPOIO
JISKHUT UJES 0O TOM, YTO B CPEIHUX BEITH-
YUHAX B3aMMHO TIOTAIAI0TCS CIyYaifHbIe
oTkaoHeHUs1. OCHOBHOM 3aJaueH CriIaKu-
BaHMWS SBIISIETCS TIOJTyYEHUE MPOTHO3HBIX
OLIEHOK, HAWTYYIIINM 00pa30M OITUCHIBAIO-
IIMX TEHACHIUIO Pa3BUTHS, IS YETO MMe-
€T CMBICJI HCIIOJIL30BaTh aJallTUBHEIE M€E-
TOJBI IPOTHO3UPOBAHUS.

Hambonee momynsipHpIMH B KJIacce
aalITUBHBIX METOJOB ITPOTHO3MPOBAHUS
SIBJISIFOTCSI MOJEJIM SKCIIOHEHIIHAJIBLHOTO
crtaxxuBanus (Brown [31]). O0muii Bua
MoJieTu bpayHa MOXHO MpeACTaBUTh Cle-
IYIOIIAM 00pa3oM:

Yra=0yp+(1-a) yr, )

rae o — nmapaMmeTp (MOCTOSHHAS) Cria-
xuBaHus (00sraHO OT 0 110 1), ABIAETCH

XapaKTEPUCTUKON TOTO, HACKOIBKO XOPO-
110 MOZIEITb OTMCHIBAET TPOTHO3UPYEMBIi
P ¥ HACKOJIBKO TOYHBIM OYET TPOTrHO3,
a ONTHMajbHas OIIEHKA 3HAYEHUS o, CO-
rmacHo Gardner [32], MoxxeT OBITH OIpe-
JIeJIeHa Ha OCHOBE WMEIOIUXCS JAaHHBIX;
YUy, — GakTHYeCKOe U IPOrHO3HOE 3HA-
YeHHs YPOBHS pszla Ha MOMeHT/miepuon 7.

Kpome mpocToro sKkCroHeHITHATEHOTO
CTITAKUBAHUS, pa3paboTaHbl O0JIee CIIOXK-
HbIE MOZEIH, Hal[pUMep MoAenn XOIbTa,
XonwsTa — Buarepca u ap. monuduka-
[[MH1, BKJIIOYAIONINE CE30HHYIO KOMITOHEH-
Ty u Tpera. [logpo6GHee 3Tn Monmenu pac-
KpBITH B padotax Holt [33], Winters [34],
Makridakis & Winkler [35], Makridakis
et al. [36], Lawrence et al. [37].

OOmias uaes TaKux MOJEJICH, 110 MHe-
uuto EBiaxoBoit u ap. [38], cocTout B TOM,
YTO MPOTHO3BI BHIYUCISIOTCS HE TOJb-
KO IO MPEbIAYIIHM HAOIIOACHUIM (KaK
B IIPOCTOM SKCIIOHCHI[MAJIBHOM CriIa)H-
BaHUMU), HO U C HEKOTOPBIMHU 3aJICPIKKaMH,
YTO MO3BOJISCT HE3aBUCUMO OLICHUTH TPSH/T
U CE30HHYI0 COCTaBJISIONLYIO.

4. Pe3ynbTaTbl UCCNEA0BAHUNA

4.1. Ananus3 yzpo3 ¢punancosoii

HecmaodunbHOCMU, 8bI36AHHBLX

pazeumuem poccuiickozo polHKa

MUKpogunancuposanus

Jnst crmaxkxuBaHus pAIOB chOPMU-
POBaHHBIX MOKAa3aTeJel phIHKAa MUKPO-
(hnHAHCUPOBAHUS ABTOMATHYECKH OBLITH
ompeneNeHbl TapaMeTPhl MOJETH IKCIIO-
HEHITMATBHOTO CTIKHBAHUS C TIOMOIIBIO
MeTOa IOKMCKa Ha ceTKe. B kauecTBe Ha-
YaJIbHOTO 3HAYEHHS YPOBHS psna ObLIO
HCTIONb30BAHO CpeHee apu(pMeTHIecKoe
3HaueHu# psana. OnTuMaibHbIe 3HAYCHUS
nmapaMeTpoB CTia)XUBaHUA OBLIN OTO-
OpaHbI MyTeM MUHUMHU3AIAH MTOKa3arTe-
7 KadecTBa MPOTHO3HON MOZEINH — CpeJi-
Hel a0COTIOTHOM MPOIEHTHON OMUOKH
(MAPE). B tabn. 2 npencraBieHsl pe-
3yJbTaThl OICHUBAHUA MO,ZIe.HeI\/’I, OKa3aB-
MUECd HANJITYUYIIUMHU COTJIaCHO 3HAUYCHU-
asM MAPE, nns kaxxaoro u3 oToOpaHHBIX
rokKaszaTeJieil.
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Tabnuua 2. MapameTpbl Moaenen 3KCNOHEeHLMaNbHOr0 CrNaXUBaHMUS
ANS NOKa3aTenen pbiIHka MUKPOUHAHCMPOBAHUS

Table 2. Exponential smoothing models’ parameters for microfinance

market indicators

[TapameTpsl criia>xuBaHus

Cral-
HavanpHoe 3Ha- 3HayeHHe apTHAS
Mozenb YEHHE yPOBHS 5 MAPE, Aap
pama y % @ (ceson- Y 9 ournbka
® HOCTB) (rpenn) MIPOrHO3a
Honsa onaaiin-muKkpo3aiimos 6 odouieii cymme Mukpo3aimos, %
Moenb S5KCIIOHEHITNAIHLHO - 29,04 0,9 0,1 0,05 4,816 3,082
T'0 CTJIAXKUBAHUS C HAIHYU-
€M JIMHEHHOT'0 TPCH 1A U Ce-
30HHOCTH
OmHuouienue 8b10aHHBIX MUKPO3AUMOB K HOZAUIEHHbIM, %
Moenp 3KCIIOHEHITHAIHHO - 1287 1,0 0,1 0,018 2,374 3,601

TO CTJIa)KUBAaHUA C HAJTUYHUCM
OKCIIOHEHIIUAJIBHOT'O TPEHAA
U CC30HHOCTH

Honna nenozauieHnoil 3a0013ceHHOCU, N0 KOMOPOIl eblnaama npocpodena na 90 oueii

Mopenb 3KCIIOHEeHITHaIbHO- 25,11
I'0 CrilaKuBaHHus C HAJIU4YU-
€M JIMHEIHOT0 TPEeH 1a U ce-

30HHOCTH

u bonee, %

0,8 0,1 0,1 3,508 1,434

Hcmoynuk: paccuruTaHo aBTOpamu 1o ganHeiM banka Poccuu.

3HaueHUs cpeaHeill abCONTHOM
npouneHtTHod omubku (MAPE) cBu-
JIETEIbCTBYIOT O JOCTATOYHO XOPOIIeH
MOITOHKE MOJIeTIel: TOYHOCTH IPOTHO3a Ha-
XOIHUTCS B quana3oHe ot 2,37 mo £4,82 %.
CranpapTHas omuoOKa Mporao3a A0CTaTou-
HO MaJa U He npessimaet 3,601 nmpoueHT-
HBIX TYHKTOB (JIJIT COOTHOIIIEHUS BbI/IaH-
HBIX U TIOTAllIEHHBIX MUKPO3aliMOB).

Ha ocHoBaHWM IpOBEAEHHOTO CIIIa-
KWUBaHUA ObLJIa TIOTy9YeHa KOJTMYIECTBEH-
Hasl OLIEHKA BEIMIHHBI «Pa3pPBIBOBY) MEXIY
(haKTHYECKIMH ¥ TIPOTHO3HBIMU 3HAYECHU -
MH TOKa3aTeJIeH, 1 4ero ObLIM Hak JeHbI
TPaHUITBl IPOTHO3HOTO MHTEpBaja (IIpo-
THO3 *+ CTaHIapTHas OMruOKa MPOTHO3a)
IUTst OTOOpaHHBIX MOKa3arenei (puc. 1-3).

B mauOomnpmieii crenedu g Lejlen
HCCJICIOBAHUS TMPEACTABISIIOT HHTEPEC

JIaThl BBIXOJIOB 32 T'PaHUIIBI JaHHOTO WH-
TEepBaJia U «pa3Mepbl» TaKUX BBIXOJIOB.
MpI osraraeM, 4TO 3TH BBIXOIBI MOTYT
OBITH HHTEPIPETUPOBAHBI CIEAYIOIHM
obpazom:

— BBIXOJI 32 BEPXHIOIO TPaHUILy HHTEP-
BaJla MOXKHO pacCMaTpUBaTh KaK yrpo3y
pHUCKa HECTAOMIBHOCTH aHAIIH3UPYEMOTO
ToKa3aTtess U/ (popMUpOBaHHE OIpe-
JIEJIEHHOTO «ITy3BIPS»;

— BBIXOJI 32 HIKHIOIO TPaHUIY WH-
TepBaJia MOXKHO paccMaTprUBaTh Kak HEJ0-
WCTIOIb30BaHHBIE BO3MOXXHOCTH, IIPU3HAK
HeA0CTaToIHO 3 PeKTUBHON PabOTHI PHI-
HOYHBIX CHIL

3agepkka B nmybnukanuu bankom
Poccuu karoueBbIx moka3areiaed MUKPO-
(pMHAHCOBBIX MHCTUTYTOB HA MOMEHT IIPO-
BE/ICHHSI PACUETOB OCIOXKHSET MPOBECHNE
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TEKYILETro aHAJIN3a — IEPEOLIEHKA MOJENN
BO3MOJKHA TOJIBKO TPH HAJTMYMU HOBOW MH-
¢dopmannu. OgHAKO 1O pe3ysbTaTaM ole-
HUBaHUS MOZIEIH TaK)KE MOYKHO TOJIYYUTh
MIPOTHO3HBIE OLICHKH 3HAYE€HNH MTOKa3aTe-
JIEH U MOCTPOUTH I'PAHUIBI TPOTHO3HOTO
naTepBana. [lyonukamms oOHOBIEHHOM
nHpopmaruu bankoMm Poccun 1 Hanmm4ne
OLICHEHHBIX 110 MOJENIH TPAaHHUILl IPOTHO3-
HOT'0 MHTEpBaja MO3BOJIIET IPOBECTH 3KC-
IIpecc-OLEHKY PUCKA Ha PEIHKE MUKPO3al-
MoB. [locne yero TpeOyercs nepeoneHka
MojieNiel CTJIaKMBaHUs B COOTBETCTBHU
¢ HOBOI1 MH(pOpMAaIIMEH U MPOBeIeHNE aHa-
JIM3a BBIXO/a TIOKa3aTelel 3a TPaHHIIbl, 110-
CTPOCHHBIE Ha HOBBIX JaHHBIX.

Taxyto mporenypy neiaecoodpasHo
MOBTOPSITH 10 Mepe MyONMKaluK JaHHBIX
bankoMm Poccun, pesynsrataMu KOTOpPOH
OyAyT IIBE OLICHKM pUCKa PHIHKA MHKPO-
3aliMOB: 3KCIpecC-OIeHKa (Ha OCHOBE MPO-
rHO3a 10 NepBOHAYaIbHON MOJIENH) U YTOU-
HEHHas OIIeHKa (Ha OCHOBE IepeoieHEeHHOH
Ha HOBBIX JAHHBIX MOJIEIH).

70,00
65,00
60,00
55,00
50,00
45,00
40,00
35,00
30,00
25,00

B npoBenerHOM HcCIe0BaHUH HA OC-
HOBE ITPOTr'HO3a I10 TIePBOHAYAITLHON MOJIEITH
OBLTH TIOJTyYeHBI TPAaHUIIBI MHTEpBaJa IS
31.12.2022 r. u 31.03.2023 r. Cnenyet OT-
METHTh, UTO MOJCITH SKCITOHCHITHATLHOTO
CTJIaKWBAHUSI UCTIONB3YIOTCS IS TIOCTPO-
€HHsI KPATKOCPOYHBIX MPOTHO30B, IO3TOMY
11e1ec000pas3HoO UCIIONB30BaTh TAKHE MOJIE-
TV TS TIOCTPOCHUS TPaHHUIT IPOTHO3ZHOTO
HWHTEpPBaa Ha CIICAYIONIYIO 1aTy (PEIaKo —
Ha JIBE JaThI BIIEPE).

CornacHo maHHBIM puC. 1, aHAIH-
3UPYEMBIF TOKAa3aTENIb TPHXK /Bl BBIXO-
JIMJ 32 BEPXHIOK T'paHUIly WHTEpBasa:
31.03.2021 r., 31.03.2022 1., 30.06.2022 .,
IpU 3TOM HauOOJBIINH OTPBIB OBLI 3a-
¢ukcuposan Ha 31.03.2021 r., koraa npu
BeJIMYMHE WHTEepBaia B 43,37, 3HaueHUE
nmokasarejsa coctaBuio 48,54, To ecTh
Ha 5,17 mynkToB Beimte. | kBapran 2021 1.
XapaKTEPU3yeTCsl KaK BpeMs peain3aluu
OTJIO)KEHHOTO CIpOca Ha MUKPO3aiMBbI
Y BO3BpAaTa K JOMAaHICMHYCCKON TUHAMU-
K€ PBIHKA.

Qe [10/17 OHNAWH-MUKPO3aAMOB B OBLLER CyMME MWUKPO3aAMOB, BblIaHHbIX 38 OTYETHLIA KBapTan, %

= o == HiHAA TpaHMLA

== «» == BepxHAA rpaHMLa

Puc. 1. DakT1yecKme 3Ha4eHWs U MPOrHO3HbIM MHTEPBAN A9 NoKa3aTend «[ons oHNaiH-
MWKPO3aiMOB B 06LLel CyMME MUKPO33MOB, Bbl4aHHbIX 338 OTYETHbI KBapTan, %»

Figure 1. Actual values and forecast interval for indicator “Share of online microloans in the total
amount in the reporting quarter, %"
MlcmoyHUK: pacyeTbl aBTOPOB (34€eCh 1 Aanee — Ha MOMEHT PacYeToB B 4oCTyre bbinv AaHHbIe
00 30.09.2022 r. BkNtouMTeNbHO, rpaHuupbl ana 3112.2022 r. n 31.03.2023 r. nonyyeHbl
KaK NPOrHo3 no Mogenu).
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[lomaraem, 4TO MEPUOJBI, KOT/IA TIO-
Kazarenb «Jlonad oHnmalH-MUKpO3aiiMOB
B 001IIe# CyMMe MUKPO3aiiMOB, BBIIAHHBIX
3a OTYETHBIN KBapTall, %» BBIIIEI 32 BEPX-
HYe TPaHUIbl HHTEPBaja, MOXKHO OXapak-
TEpU30BaTh KaK Nepruosl (HOPMHUPOBAHUS
«ITy3BIpeit» Ha peIHKE MUKPOGUHAHCHPO-
BaHUS (MCXOMS M3 X BETUYUHBI, TOUHEE
OyZIeT TOBOPUTH O 3aPOKIATOIIUXCS Y-
3BIPSX Ha PhIHKE OHJIAWH-MHUKPO3aiiMOB).

[Ipo6oit HYKHEH TPaHUTIBI TTPOH30IIIET
TobKo ouH pa3 30.09.2020 r. BoamoxHO,
9TO OBIJIO CBS3aHO C CUTYyaIlHeH Ha PHIHKE
MHUKPO(QHUHAHCHPOBAHHUS, CIIOXKHBIIEHCS JIe-
toM 2020 1. B 3TOT mepuo mposiBUIICS CH-
Hepretndeckuil 3GGEKT IBYX TEHICHIIHM:
COKpAIIICHHE CIIPOCca HACEICHUS Ha MUKPO-
3aliMBI U3-32 HEOMPEACICHHOCTH Pa3BH-
THSI SKOHOMHYCCKON CUTYAITUH B YCIOBHUSIX
SKOHOMHUYECKOTO JIOKJayHa U OTPaHHIH-
TEIBHBIX MEp, BRI3BAHHBIX MaHIEMUECH
COVID-19, u cHMmXeHHEe YUCICHHOCTH I1J1a-
TEXKECHOCOOHBIX 3aEMIIUKOB, 00YCIIOBJICH-
HOE TOM k€ HEOMPEACTCHHOCTRIO U IIPUBE/I-
1Iee K YBEIMUYCHUIO KOJUUECTBA OTKA30B
B BBIJ]Ja4€ MUKPO3aiiMOB.

AHanu3 puc. 2 CBUIECTEILCTBYET O TOM,
YTO NoKa3aresb « OTHOUICHUE BhIAAHHBIX

135,0
130,0
125,0
120,0
115,0
110,0

105,0

= @ = HUKHAA rpaHuLIa

= @ = BepxHAA rpaHuLLa

MHUKPO3aiMOB K TIOTallICHHBIM, %0», Xapak-
TEPU3YIONIUH, KaK MBI YKa3aJIH, BBIIIE Kpe-
IUTHYI aKTUBHOCTH, TPU pa3a BBIXOIHII
3a BEpXHUE TPaHUIIBI UHTEPBaIa U TPUK-
IIbI 32 HIDKHHE TPaHUIIBL.

Brixoasr 3a BepXxHHE T'paHUIBI HH-
TepBaJa JAHHOTO MOKA3aTeNsl TPOU30ILIN
30.09.2020 1., 31.12.2020 ., 30.09.2022 .

Bennuwnna BbIXoza 32 BEPXHIOIO T'pa-
nuiy uatepsaia 30.09.2020 r. coctaBuia
Bcero 0,3 myHkTa, 31.12.2020 r.— 2,1 niyH-
kta. Taxoke Ha 2020 T. TPUXOIUTCS BHIXOI
JTAHHOTO TIOKa3aTells 32 HUKHIE TPaHUIIbI
naTepBaia 31.03.2020 r. u 30.06.2020 r.

VYuureiBas 00bsICHEHHE 00CTaHOBKU
2020 r. Ha peIHKE MHUKpO(pHHAHCHPOBa-
HHUS, TPUBEICHHOE BBIINIE, MbI CKJIOHHBI
HHTEPIPETUPOBATH BBIXOJBI 3a TPAHHUIIBI
uHTepBana mokasarenst « OTHOIIECHNE BbI-
JaHHBIX MHUKPO3aliMOB K ITOTallieHHbIM, %0
B 3TOT NIEpHOJ CIETYIOIKUM 00pa3oM: CHHU-
KEHHE 00bEMOB BBIAaY COMPOBOXKIANIOCH
OoJee pallMOHAIBHBIM ITOIXO/IOM K TOTa-
HICHUIO KPEAUTOB, 00YCIOBICHHBIM CTpa-
XOM HaceJeHUs Mepes HeompeneIeHHO-
CTBIO, B COBOKYITHOCTH 3TO CHTYaTHBHO
00yCIIOBUIIO BEIOPOCHI MTOKa3aTeNs 3a rpa-
HUIIBI HHTEPBaja cTabuibHOCTH. [Ipr 3TOM

e () THOLUEHWE BbIJ@HHbLIX MWKPO3alMMOB K NoralleHHbIM , %

Puc. 2. ®aKTn4ecKmne 3Ha4YeHNa 1 I'IpOI'HO3HbIl;I MHTEPBanN ANnd nokKa3aTend «OTHoweHne
BblO3HHbIX MVIKDOE!GVIMOB K NoralueHHbIM, %»

Figure 2. Actual values and forecast interval for indicator “Issued microloans to repaid ratio, %"
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38,00

36,00

34,00

32,00
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28,00

O [10/18 HEMOTALWEHHOMN 38 40/IHEHHOCTH, N0 KOTOPOM BBIN/IAT OCHOBHOIO A0/1TA M MPOLEHTOB NPOCPOYEHa
Ha 90 aHer v Bonee, %

= @ == HiKHAA rpaHuLa

= @ == BepxHAA rpaHULa

Puc. 3. DaKkTnyeckme 3Ha4eHNS M NPOrHO3HbIA MHTEePBaN A5 nokasaTtens «Jona
HenoraLeHHOM 3340/MKEHHOCTW, MO KOTOPOW BbINAaTa OCHOBHOMO A0Mra U NPOLLEHTOB
npocpoyeHa Ha 90 aHen n bonee, %» (NPLIO+)

Figure 3. Actual values and forecast interval for indicator “Share of outstanding debt, when
principal and interest payments are overdue by 90 days or more, %" (NPL90+)

BBIXO] 32 BEPXHIOIO MJIM HUXKHIOK TPaHU-
1[I UHTEPBaJIa ObLIT 00YCIOBJICH pa3HHIICH
B TEMIIaX POCTa 00BEMOB BBIIAHHBIX H TI0-
ralneHHbIX MUKPO3aiMOB.

Brixoa aHanmu3upyemoro mokasa-
TeJs 32 HUXKHHE TPaHUIBI HHTEpBaia
31.03.2022 1. MOkeT OBITh OOBSICHEH CHU-
JKeHHeM 00beMOB BbIJJa4 MUKPO3aiiMOB
M3-32 YBEITUYCHUS] CTOMMOCTH MUKPO3aii-
Ma. [To ganneim b P®, na noporue 3aii-
MBI C TIPOLIEHTHOHN CTaBKOW B JAMana3oHe
0,8-1% B nens B I kBaprane 2022 r. mpu-
xoauics 81 % 3aKIIIOUYCHHBIX JOTOBOPOB'.
Poct npolieHTHOM CTaBKM MO MUKPO3aii-
MaMm OBLT 00YCIIOBJIEH PSIIOM BHEIITHUX TIPH-
YUH, B UX YUCIIE POCT KJIFOUEBOI CTaBKH H,
CJIeIOBaTEIbHO, CTOMMOCTH (POHIHPOBA-
HUS, YBEIMYEHNE OTIEPAlHOHHBIX H3/IEP-
ek M®PO, a UMEHHO TToIopoXKaHuEe 000-
PYIOBaHUS U IPOrPAMMHOI0 00CCIICUCHHMS,

' TenaeHUMH MHUKPOPHHAHCOBOTO PHIHKA
B [ kBapTane 2022 roga. bank Poccuu. URL: https:/cbr.

ru/analytics/microfinance/mfo/mmt_2022 1/

yBenmuuenne croumoctu CMC-pacchliok,
AHTU(PPOI-CUCTEM U TaK Jajee.

Hebonbmoii «BeIOpOC» 32 BEPXHIOIO
rpanuny natepsana 30.09.2022 r. Benuuu-
Ho# B 0,3 11. 1. 00yCJIOBIIEH, C OJTHOW CTOPO-
HBI, ajanTanuel 3aeMIIUKOB — PU3HYECKUX
JUL K BBIPOCIIEH CTOMMOCTH MUKpO3aii-
Ma, a C IPyrod — pOCTOM MX YUCICHHOCTH
B CBSI3U C Y>KECTOUECHHEM YCJIOBUH HeoOe-
CIIEYEHHOI0 OAHKOBCKOT'O KPEAUTOBAHUSI.

Takum 00pa3oM COOTHOLICHHUE BbIJIaH-
HBIX ¥ MOTallICHHBIX MUKPO3aiiMOB B aHa-
JIU3UPYEMOM IMEPUOJE CBUIETEIbCTBYET
0 TOM, YTO HECTaOMJIBHOCTh CYIIECTBOBA-
na, Ho Ob1Ia 00yCIIOBI€HA MAKPOIKOHOMH-
YeCKMMH (PaKTOpaMH, U B LIEJIOM KPEIUT-
Has akTuBHOCTE M®O He ObLia cBsA3aHa
C YPE3MEPHBIM POCTOM KPEAUTHBIX PUCKOB
PBIHKa MUKPO(HHAHCHPOBAHUS.

[lo nanHbBIM puc. 3 aHANMU3UPYEMBIN
MoKa3aTesb MPEeoI0JIeBal BEPXHIOIO Irpa-
Huny uHTepBana Tpmwkasl: 30.06.2020 r.,
31.03.2022 1., 30.06.2022 1. O6BsicHEHUE
BBIXOZIa TIOKA3aTesl 332 BEPXHIOI I'PaHUILY
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30.06.2020 1. B 1eI0M COOTBETCTBYET Xa-
pPaKTepUCTUKE PBIHKA MUKPO(QHHAHCHPO-
BaHuA B 2020 r., NpuUBEICHHOH BBIILE.

Curyanus 31.03.2022 r., 30.06.2022 1.
TpebyeT Oosee mogpoOHOTO aHaIH3a.
3ametnM, uto Ha 31.03.2022 1., TOMHUMO
BbIxoz1a nokazarens NPLY0+ 3a BepxHIO0O
TpaHUIly HHTEPBaia CTAOMIBHOCTH, TAK-
e HaOIF0aI0Ch 3apOyKIEHUE Ty 3BIPs OH-
JIallH-MUKPO3aliMOB, BBIXOJ] NTOKa3aTeNs
«OTHOMIEHNE BBIJAHHBIX MHKPO3aiMOB
K MOTameHHbIM, % 32 HI)KHIOIO TpaHU-
Iy UHTEpBaja CTa0OUIBHOCTH, YTO B CO-
BOKYITHOCTH CBHUJICTEIIBCTBYET 00 yTrpo3e
pOCTa KPEAUTHOTO PUCKA B ATOT MEPHUOI,
BbI3BAHHOW YBEJIMUYEHUEM HENOTallleHHOU
MPOCPOYCHHON 3aI0JKCHHOCTH.

B otnomennu 30.06.2022 r. cutyanus
HECKOJIBbKO MHast. Tak, XapakTepusys STOT Iie-
pHOI pa3BUTHS PhIHKA MUKPO(DHUHAHCHPOBA-
HUsI, YKJICHH | JIP.!, CCBITAsCh HAa METO0II0-
THYECKU HeocTaToK nokaszarerss NPLI0+
1t MOO, npupocT 00peMa HOBBIX KITUEH-
ToB Bo I kBapTane 2022 1. n3-3a y>xecroue-
HUSI YCJIOBHI HEO0OECTICUeHHOTO OaHKOBCKOTO
KPEMTOBAHMS, a TAKIKE CTAOMIIBHBIN yPO-
BEHb IIaTEKel M0 BBHIAAHHBIM MUKPO3aii-
MaM, cuuTaroT poct NPL90+ HenokazaTens-
HbIM. [IaHHBIN POCT, 10 X MHEHUIO, CBSI3aH
C «pa3BUTHEM COOCTBEHHOT'O B3bICKAHHSI MHO-
TUMU KPYITHBIMU KOMITAHUSIMU U C KOHBIOH-
KTYPOU KOJJIEKTOPCKOTO PHIHKA.

He ocnapuBast npeactaBieHHYIO TOY-
Ky 3pE€HUS U BBICKa3aHHBIE apryMEHTHI,
otMeTuM, uto Bo II kBapTane 2022 r. mpo-
JOJDKWIIAch amanTtanus HaceiaeHuss 1 MOO
K HOBBIM YCIIOBHSIM XO3SHCTBOBAaHUS (B yC-
JIOBUSIX HAPACTAIOLIUX CAHKI[UOHHBIX Orpa-
HUYEHUH), TAaK)Ke B 3TOT NIEPHO ACHCTBO-
BaJIM pa3HOHANpaBJeHHBIE (AKTOPHI KaK
CTaOHITN3UPYIOIIETO, TaK U IeCTaOUITH3H-
PYIOLIETO XapakTepa.

Bwmecte ¢ TeM npumeHeHHe B JaHHOU
paboTe crnaKWBaHHS BPEMEHHOTO psija

' Vkneun U., Anexkcees U., Kopwynog P.
[poruo3 peraka M®O Ha 2023 roa: mojeT HOP-
MansHBIN // Dkenept. 2023. URL: https:/raexpert.
ru/researches/mfo/forecast 2023/

C TMIOMOILIBIO METOAA CKOJB3SIIUX CPEIHUX,
TO €CTh OYUCTKHU BPEMEHHOTO Psijia OT UC-
KaXaloIKUX 3Ty TEHICHLUHUIO CIy4YalHbIX
OTKJIOHEHUH, MO3BOJSIET HAM OTJIUYUTH
HEIMOKa3aTeIbHbIE U3MEHEHUS BETUYHHBI
OT MOKA3aTEbHbIX.

[Tonaraem, BBIXOI HOKa3aTend
NPL90+ 3a BepXHIOI I'paHULY UHTEpBa-
na 30.06.2022 r. Bce k€ CBUJICTEILCTBYET
0 TOMHHHUPOBAHUH JAECTAOMITH3UPYIOIINX
(hakTOPOB, TO €CTh O COXPAaHEHUH YTPO3BI
pOCTa KPEAUTHOIO PUCKA B 3TOT MEPHUOL,
BBI3BAHHOW YBEJIMYEHHEM HETNOTallleHHOU
MIPOCPOYECHHOH 3a7]0JKEHHOCTH.

Yro KacaeTcs BEIX0Ia 3HAUeHUH aHAIH-
3MpPYEMOTro TIOKa3aTelsl 3a HUKHUE TPaHH-
el mHTEpBana 31.12.2020 r. u 31.03.2021 r.,
T0 oT™MeTUM crienytomee. 31.12.2020 r. 06b-
SCHSIETCS] KOMILJIEKCOM CEPhEe3HBIX MaH/ae-
MUWHBIX OTPAaHUYEHUH PabOTHl MUKDPO-
(hMHAHCOBBIX OpraHU3aluil U aKTUBHOCTH
HaceJeHUsl Ha (PMHAHCOBOM pbIHKe. Toraa
Kak BbIxop mokaszarenst NPLO0+ 3a Hux-
HIOIO Tpanuily natepsana 31.03.2021 r. mo-
XKeT OBbITh OOBSICHEH TAKUMHU IPUIHHAMH,
KaK poCT 00BEMOB peain30BaHHOM 3a/1071-
JKEHHOCTHU U CHUKEHHUE MOKa3aTesl JOJIro-
BOIl HAarpy3KH1 3aeMILUKOB (DH3UUECKUX JIULI,

Takum 0Opas3om, uccienoBaHue poc-
CHICKOTO PIHKa MUKPO(QHUHAHCUPOBAHUS
C TOYKH 3pEeHUs yrpo3 GHUHAHCOBOI HecTa-
OHMIJIEHOCTH TTO3BOJIUJIO TIPUHTH K CIEIYTO-
IIUM BBIBOJIAM.

Bo-nepeuix, 3a uccnenyemslii mepuos
OBLII0 3a(h)KCUPOBAHO TPH 3aPOK TAFOIITHXCS
My3bIPs OHJIAH-MUKPO3aiiMOB HA MUKPO-
(uHarCcOBOM prIHKe. Hanbonpmmii 13 HUX
3adukcuposan 31.03.2021 1. u 00ycioBieH
peanu3anueil OTI0KEHHOT 0 Clpoca Ha MU-
Kpo3aiiMBbl TIOCJIE€ TAHEMUH.

Bo-emopuix, cooTHOLIEHNE BbIaH-
HBIX U [TOTAIIEHHBIX MUKPO3aliMOB B aHa-
JU3UPYEMOM IEPUOJE CBUAECTEIBCTBYET
0 TOM, YTO HECTAaOMIIFHOCTH CyIIECTBOBA-
na, Ho ObIs1a 00yCIIOBIeHAa MAKPOIKOHOMH-
YeCKUMH (pakTopamMu, U B IEJIOM KPEIUT-
Has akTuBHOCTH M®DO He mpoBoIpoBaia
Ype3MEPHBIA POCT KPEAUTHBIX PUCKOB PBIH-
Ka MUKpO(HHAHCHPOBaHUS.
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B-mpembux, aHaTU3 MOTEHIIMATBLHOTO
KPEAUTHOTO PUCKA PhIHKA MUKPOGUHAH-
CHUpPOBaHUs (Ha OCHOBE MOKA3ATEIIS «JI0JIs
HETOTaIIeHHON 3a/I0JDKEHHOCTH MUKPO-
(UHAHCOBBIX OpraHU3aIHA, IO KOTOPOH
BBITJIATa OCHOBHOTO JIOJITa W TPOICHTOB
npocpodeHa Ha 90 mHEH 1 Ooreey) MoKa-
3aJ1 HAKOIIJICHHE YPE3MEPHBIX PUCKOB B Iie-
puon 31.03.22-30.06.22 .

4.2. Ananus3 yzpo3 punancosoii

HecmaouIbHOCHU, 6bI36AHHBIX

Ppaseumuem polHKA OHIAATH-

MUKDPO3ATMO8 HACEIEHUIO

B Tabn. 3 mpencraBieHsI pe3yibTa-
Thl OLICHUBAaHUs MOJEC/CH, OKa3aBIIUECs

HAWIYYIIUMU corfiacHo 3HayeHussM MAPE,
JUTsI TIOKa3aTesel phIHKA OHJIAiH-MHUKpO3aii-
MOB, CyILIECTBEHHbIE KOJI€OaHUsI KOTOPBIX,
0 HaIlleMy MHEHHUI0, HeOOXOIUMO OTCJIe-
*kuBaTh. ONTHMAaNbHbIEC 3HAYEHNS [Tapame-
TPOB CITIAKMBAHUS TAKKe OBUIH OITpeIe/ICHbI
MTyTeM MUHIMU3AIUN CpeHei aOCOMOTHOM
nporeHTHOM omnOku (MAPE). 3nauenus
MAPE cBUIIETENBCTBYIOT O JOCTATOYHO XO-
porreii moaronke Momeinei. CtanmapTHAs
omuOKa IPOrHo3a JOCTATOYHO Maja
1 HE TIPEBBIMIAcT 2,57 MPOICHTHBIX ITyHKTA.

AHAJOTWYHO 1O pe3yibTaTaM Criia-
JKUBAHUS ObLITN OIICHEHB! PAa3PBIBBI MEX Y
(haKTHYECKUMHU ¥ TPOTHO3HBIMU 3HAUCHU -
MM TIOKa3aTeJIeH, s Yero ObLIM Hak JeHbI

Tabnuua 3. MapameTpbl Mofenen 3KCNoHEeHLMaNnbHOro CrNaXuBaHUa ANs
nokKasaTteneun pbiHKa OHNaNH-MUKPO33NMOB

Table 3. Exponential smoothing models’ parameters for online microfinance

market indicators

HagansHoE

HapaMeTpLI CriiaXxuBaHHUs

3HAYCHUEC
YPOBHS psi-
2 y,, %

Monenb

) 3HayeHue CrangapTHast
(ce3oH- Y MAPE, % oImmoKa IIpo-
(tpeun) rHO3a
HOCTb)

Honsa mukposaiimos onnain-PDL ¢

2926 | 0,1

MOZ[CJ'IL OKCIIOHCHIIMAJIBbHO-
T'0 CTJIa’>XKMBaHUA C HAJINYHU-
€M JIMHCHHOT'O TpeHAa U Ce-
30HHOCTH

Honsa muxposzaiimos onnain-IL é odueii cymme muxkposaimos, %

5,05 0,8

Mopeirs SKCITOHEHIINAJILHO-
TO CTJIAJKUBAHUA C HAJIUYUCM
AKCMOHEHIINAIHLHOTO TPEH 1A

obugeit cymme MUKpo3aimos, %

0,1 0,1 5,81 2,567

= 0,1 7,09 1,485

Hons ¢ cymme 3a007151ceHHOCHU RO NPOUEHMAM NO 8bl0AHHBIM OHAauH-PDL
Mukposaumam, %

Mopenb 3KCITOHEHITHATBEHO - 41,63
T'0 CrJIa)KMBAaHUS C HAJTUYUEM

OKCIIOHCHIUAJIbHOTO TPpCHAA

0,95

— 0,4 1,75 0,949

Jons 6 cymme 3a00n3ceHHOCMU RO RPOUEHMAM RO 8bIOAHHBIM OHAAlNH-TL
MuKkposzaiumam, %

Monenb S3KCIIOHEHITHAIBHO- 4,923
I'0 CIJIaKMBAHUS C HATUYHEM

OKCIIOHEHIIUAJIBHOI'O TPEH A

0,95

— 0,2 6,156 0,835

Hcmounux: paccuuTaHo aBTOpaMH 1o JaHHbIM banka Poccun.
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TpaHUIBl MPOTHO3HOI'0 HHTEpBaa (Mpo-  Takyke ObUIM MPOCTPOEHBI I'PAHULIBI IPO-
THO3 + CTaHJapTHas OMIMOKa MPOTHO3a) T'HO3HOIo MHTepBana aius 31.12.2022 r.
IUTsl OTOOpaHHBIX Moka3aTenei (puc. 4-7). u 31.03.2023 1.
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Puc. 4. DakTn4ecKme 3Ha4eHNs M NPOrHO3HbINM MHTEPBaN A9 NokasaTens «[ons MMKpo3aniMoB
OHNanH-PDL B 0bLwern cymme MUKPO3aiMOoB, %»

Figure 4. Actual values and forecast interval for indicator “Share of online-PDL microloans
in the total amount of microloans, %"
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Puc. 5. DakTnyecKme 3Ha4eHa M NPOrHO3HbIN MHTEepPBan ANA NokasaTens «[1ons MMKpo3aiMoB
oHNanH-IL B 0bLern cyMme MUKPO3aiMoB, %>

Figure 5. Actual values and forecast interval for indicator “Share of online-IL microloans
in the total amount of microloans, %"
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Puc. 6. DakTn4YeCcKmne 3Ha4eH1st U MPOrHO3HbIN MHTEPBaN ANs NokasaTtens «[1ons B cymme
330,0/MKEeHHOCTM N0 NPOLLEHTaM MO BblAaHHbIM OHManH-PDL M1Kkpo3armMam, %»

Figure 6. Actual values and forecast interval for indicator “Share of online-PDL
microloans interest debt in total interest debt, %"
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Puc. 7. DaKTUYeCKMe 3HaYEHWA 1 NPOrHO3HbIN MHTEPBaN Ana nokasaTtens «[ona B cymme
330/KEHHOCTM MO NPOLEHTaM Mo BblAaHHbIM OHNaMH-IL MMKpO3aiiMaM, %»

Figure 7. Actual values and forecast interval for indicator “Share of online-IL microloans interest
debt in total interest debt, %"

Ananmu3 ganaeix puc. 4 mo3Boius- 30.06.2022 r. IIpu 3ToM Mo pe3yipTaTam
€T MPUUTH K CISAYIONUM BBIBOJIAM: MIC-  AHAJIU3a BEIUYHH «BBIOPOCOB» MOXKHO
CJIeyeMbIi TIOKa3aTelb YEThIPE pa3a Bbl-  TOBOPHUTH O JIBYX 3apPOKIAIOIIMXCS My3bI-
XOIMJ 32 BEPXHHE T'paHULIBI HHTEpBaja:  psAx oHmaitH-PDL mumkposaiimos: 31.03—
30.06.2020 r,, 31.03.2021 r., 30.06.2021 ., 30.06.2021 r. (BRIOpOC paBeH 2,45 m.1.)
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u 30.06.2022 r. (BeI1OpOC paBeH 3,81 mw.m).
Yro xacaercs 31.03.2021 r. m 30.06.2022 1.,
TO, CONOCTABJISIS ATH JaHHBIE C PE3yiIbTa-
TaMH aHAJIM3a PHC. 3, IPUXOAUM K BBIBOLLY,
YTO 3apOKICHHE My3bIpel OHIaH-MUKPO-
3aliIMOB, OTMEUEHHOE Ha pUC. 3, B yKa3aH-
HBIE aThl OBIJI0O OOYCIIOBIICHO yBEIUYE-
HHUEM BblJ1ad OoHJIaliH-PDL Mukpo3aiimMoB.
Torma xak BeIOpoc 30.06.2021 1. ckopee
BCETO CTaj IOKa3aTeleM CTPYKTYPHBIX
KoJIeOaHW PhIHKA OHJIAH-MUKPO3aiMOB.

UYro kacaeTcst BBIXOJOB UCCIIEAYEMOTO
MOKa3aTels 3a HIKHUE TPaHHUIIbL, TO MO Cy-
TH BETTMYHUHBI BBIOPOCOB OBLIN MaJlO3HAYH-
TeTbHBIMU, He nipeBbimast (0,17 n 0,27 1. 1.
Ha 30.09.2019 r. m 30.09.2022 r.
COOTBETCTBEHHO).

BropeiM cyiiecTBEHHBIM 0 00BeMaM
BbIJIa4 BUJIOM OHJIalH-MHUKpoO3aimMa siBJIs-
ercs onnaitH-IL mukposaiimbl. CoriacHo
JTAHHBIM PUC. 5, BBIXO/IBI aHAJTU3UPYEMOTO
MoKa3aTes 3a BEpXHIOIO T'PaHUIly HHTEp-
BaJIa MPOUCXOJUIHN B CIEAYIOUIUE AThI:
30.09.2019 r,, 31.03.2021 r., 30.09.2021 r.

Kak yxe oTmedanoch BBIIIE,
31.03.2021 r. mpoucX0IHJIO 3apOKICHUE
My3bIPs OHJIAHH-MUKPO3aiiMOB, U BEIOpOC
HoKa3zarens OHJIalH-1L MUKpO3aliMOB CBU-
JIETENBCTBYET O TOM, YTO OINpPEACICHHBIN
BKJIaJ B (POPMUPOBAHUE MY3bIPS MUKPO-
3aliIMOB BHECJIM HE TOJbKO OoHJIaliH-PDL,
HO ¥ oHJaiiH-IL mukpo3salimel. Uto ka-
caetcs 30.09.2021 r., To yuuTbsiBad
HeOonpmon pa3mep BeiOpoca (1,78 m. 1),
1oJaraeM BO3MOXKHBIM €TI0 CYMTATh ITOKa-
3aTeseM CTPYKTYPHBIX KOJIeOaHUH phIHKA
OHJIAITH-MHUKPO3aiiMOB.

Uro xacaeTcsl BBIXOJAa IOKa3aTens
«ons mukpozaitMoB oHnaiH-IL B 00-
el cymme MUKpo3aiiMoB, %» 3a HUXK-
HHE IPaHUIBl MHTEpBaja, TO BHIOPOCH!
Ha 31.03.2020 1. n 31.12.2021 r. sBIAIOTCS
HE3HAYUTENIbHBIMHU (BEJINYMHBI COCTABIIS-
ot 0,03 u 0,6 1. 1. cooTBeTCTBEHHO). VHas
CHUTYAIIH C BEIXOAAMH 3a HIDKHIOIO TPaHH-
Iy IpOrHO3HOTO MHTEpBana 31.12.2022 r.
n 31.03.2023 1. OgHa u3 Hanbosee Bepo-
STHBIX IPUYUH — PETYJISATOPHBIE HOBO-
BBeneHus 11 M®O, BCTYUBIINE B CUITY

¢ 01.01.2023 r., aganTanus K KOTOPHIM,
TI0-BUIIMOMY, TIPHBENIA K «CHIDKEHUIO 0J10-
OpEHHBIX JJUMUTOB IO 3aKPEIUTOBAHHBIM
3aeMINuKaM <...> ¥ CHHUKEHUIO YPOBHS
0o00peHws 3aiMOB ¢ OOJNBITUMH YeKaMHU
B IIEJIOMM..

AHanu3 NaHHBIX pUC. 6 TIO3BOJISET BbI-
SBUATH BBIXOMBI 32 TPAHUIBI HHTEPBaja
nmokaszarens «Jlodas B cymme 3a10KeH-
HOCTH IO TIPOIIEHTaM I10 BBIJAHHBIM OH-
naitH-PDL mukpo3zaitmam, %». B cpaBHeHHN
C OCTaJIbHBIMHM TIOKa3aTeIsIMH, TaHHBII 1O~
KazaTesb €IMHCTBEHHBIN, KOTOPHIN B aHa-
JTU3UPYEMOM TIEPUOMIEC TOJIBKO OJMH pa3
BBIIIICIT 32 BEPXHIOK T'PAHUITY UHTEpBa-
na 30.06.2021 1., mpu TOM BEIUYHHA BHI-
opoca, pasuas 0,19 1. 1., MO3BONAET CUU-
TaTh €T0 HECYIIIECTBCHHBIM.

BrIxons1 JaHHOTO TIOKA3aTeNs 32 HIK-
HIOIO rpaHuny rpoucxonuinu 30.06.2019 .,
30.06.2020 r., 30.09.2020 r., a Takxe
31.12.2022 r. u 31.03.2023 r. BeiOpocsl
30.06.2020 1., 30.09.2020 1. 0O0BACHSIOTCS
o01eli cuTyarueil SJKOHOMHUYESCKON Heo-
MpEeEeIEHHOCTH, CBSI3aHHON C MaHIeMu-
eil. OTaenpHbBIM HHTEpPEC MPEACTABISIOT
BeIOpocH Ha 31.12.2022 1. u 31.03.2023 .,
BO3MOXXHBIM 00BSICHEHUEM KOTOPBIX MOX-
HO CUMTATh COBEPIICHCTBOBAHHE HABBIKOB
KOHTpOJs KadecTBa oHnaiiH-PDL mukpo-
3aiiMOB co cTopoHbl M®DO.

CornacHo JaHHBIM pHC. 7, IOKa3aTelb
«Jlons B cyMMe 3aI0J5KEHHOCTH TIO TIPO-
LEHTaM IO BblIaHHBIM OHNalH-IL Mukpo-
3aitMam, %» BBIXOIWII 32 BEpXHUE T'PAHU-
bl HHTEpBaa B nepuon 30.09-31.12.2021 r.
Pa3mepsr Be1opocos (0,82 u 0,3 m.11. cooT-
BETCTBEHHO) MO3BOJISIOT OOBSICHUTH POCT
3aJI0JKEHHOCTH TIO TIPOLIEHTaM TIO BBIJaH-
HbIM OHJIaH-IL Mukpozalimam peanusa-
[Mel KPEAUTHBIX PACKOB H HETUIaTEKeCIIO-
COOHOCTBIO OT/ICTBHBIX 3a€MITUKOB.

Uro xacaeTcst BBIXOa JAHHOTO MOKa-
3aTens 3a HIDKHUE TPaHUIBl HHTEpBaja
31.03.2019 r.,, 30.09.2019 1., 30.09.2020 .,

' Tpugponosa I1. Jlonrocpovnbie 3aiiMbl OCBa-
uBaroT onnaiH / Kommepcants. 2023. 28 depa-

ns. URL: https:/www.kommersant.ru/doc/5843077
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30.09.2022 r., To aHanM3 BEJIUYUH BBIOPO-
cos (0,18, 0,49, 0,35 u 0,80 1. 1. COOTBET-
CTBEHHO) TIO3BOJISIET UX CYUTATh HE3HAUH-
TEJNbHBIMU C TOUKH 3PEHUS aHAJIN3a PUCKOB.

Amnanu3 yrpo3 (puHaHCOBOW HecTa-
OMJIPHOCTH, BBI3BAaHHBIX Pa3BUTHEM PBIH-
Ka OHJIAWH-MHUKPO3aiiMOB HacCEJICHUI0, TO-
3BOJIAJI IPUMTH K CIEAYIOIIUM BBIBOIAM.

Bo-nepewix, nonTBEpKIAEHO 3apOKIL-
HUE ABYX My3bIpeil OHJIaWH-MUKPO3aiiMOB:
31.03.2021 1. 1 30.06.2022 1. [Tpm 3TOM 3a-
POXKJEHHE MY3bIPs OHJIAWH-MUKPO3aiiMOB
31.03.2021 r. 66110 06YCTIOBIICHO yBENHYE-
HUEM BBIJA4 Kak oHJaiH-PDL, Tak u oH-
naitH-1L mukpo3zaiimoB. Toraa kak popmu-
pOBaHuE My3bIpsi OHJIANH-MUKPO3aiiMOB
30.06.2022 r.— TospKO0 pocTOoM OHIaWH-PDL
MHKPO3aiiMOB.

Bo-emopuix, perynsatopHble HOBOBBE-
nerus 1yt MOO, BCTyUBIIHE B CUITY
¢ 01.01.2023 r., HanbonpImIuM 06pa3oM 1o-
BJIUSIN HA OHJIANH-IL MUKpO3aiiMBl U CTa-
JI MIPUYUHON M3MEHEHUs UX JOJU HIKE
«ECTECTBEHHBIX» TpaHull. Bo3aMoxxHO, 310
00YCIIOBJIEHO T€M, YTO MPH PabOTe C TaKH-
MU — CpeTHECPOYHBIMH — 3aiiMaMHu, TpeOy-
€Tcsl MPOTHO3UPOBATh (PUHAHCOBOE COCTOS-
HUE 3aeMIIUKa Ha TOPU30HTE A0 MOJyroza
(8 otinuue ot PDL-Mukpo3aiiMoB, ¢ T0-
PH30HTOM IJIAHUPOBAHUS /10 3apILIAThI);
MOBBIIIAIOTCS TPEOOBaHMS K KAYECTBY 3a-
€MIIIMKa, a 3HAUUT, CYKaeTcq UX MOTEHIIH-
aJIbHOE KOJIMYECTBO.

B-mpemuvux, BBIABICHO, UTO A0S
B CYMME€ 3aJI0JKEHHOCTH MO IPOIEHTaM
10 BbIJaHHBIM OHNalH-PDL mMukpo3saii-
MaM ONyCTHUJIACh HUKE «ECTECTBEHHBIX)
rpaHu1l. Bo3aMOXHBIM 00BSICHEHHEM MOXK-
HO CYUTATh COBEPIICHCTBOBAHHUE HABBIKOB
KOHTPOJIsS KauecTBa oHyaitH-PDL mMukpo-
3aitMoB co ctopoHsl M®DO.

B-uemeepmuix, ananu3 1011 B Cymme
3a/I0JIKEHHOCTH 10 IPOLIEHTAaM I10 BbIJJaH-
HbIM OHJIaH-IL MuKpo3aiimMam nokasbiBa-
€T HaKOIJICHHE KPEAUTHBIX PHCKOB B ITe-
puox 30.09-31.12.2021 1.

Kak yxe ormedasnoch, poCCUUCKUN
PBIHOK OHJIAIH-MHUKPO3aiMOB KaK 4acTh
MUKPO(QHUHAHCOBOT'O PhIHKA CKIIQIBIBATICS

B aHAJIU3UPYEMOM MEPHONE U3 IBYX CEr-
MeHTOB: oHJailH-PDL u onnaitn-IL mu-
kpo3aimel. K HacTosmemy BpemMeHu o6a
3TU CETMEHTHI OJIM3KHU 110 CBOMM pa3MepaM.

C ToukM 3peHUs KPEAUTHBIX PHCKOB,
NOTECHUHUAIBHYIO yIPO3y HEeCTaOUIIBHO-
CTH HecyT B cebe oHnaitH-IL Mukpo3sai-
MBI, TOCKOJIBKY:

a) B UCCJIETyeMOM IIeprojie OBLIT Bpe-
MEHHOHM OTPE30K HAKOIUICHUS KPEAUTHBIX
puckoB 30.09-31.12.2021 ,;

0) B mepuon 31.12.2022-31.03.2023 rr.
MIPOM3OIIIO COETNHEHNE IBYX TeHCHIINH:
CHM)KEHHWE 3HAYEHUH J10JIM MUKPO3aiiMOB
ounaiH-IL B obmeil cymMe MUKpoO3aii-
MOB H POCT JIOJIH B CyMMe€ 33JI0JKEHHOCTH
10 MPOLIEHTaM IO BbIJIAaHHBIM OHJAWH-IL
MHKpO3aliMam.

Cy1ecTBEeHHYIO pOJIb B TIOBBIIIIEHHBIX
KPEIUTHBIX pUCKax oHNaiH-IL Mukpo3aii-
MOB HTpaeT (pUHAHCOBOE COCTOSIHUE 3aEM-
IIMKOB M YPOBEHbB €r0 AUarHOCTUKH CO CTO-
poust MOO.

[lonaraem BasKHBIM MOSACHUTH PUUH-
HBI, 110 KOTOPBIM OHJIaH-PDL MuUKpO3aliMBbl
CBSI3aHBI C MEHBIIIEH YTPO30i HECTaOMIIb-
HOCTH JI phIHKa MUKPO(HHAHCHPOBAHHUSL.
[Ipex e Bcero 3To OTCYTCTBHE B aHAIM3H-
pPyEMOM TepHojie BpEMEHHBIX OTPE3KOB,
CBH/IETEJIbCTBYIOIIUX O HAKOTJIEHUH YpE3-
MEPHBIX KPEAUTHBIX pUcKOB. Kpome Toro,
1O pe3yJbTaTaM aHajiu3a ObUT OIpeaescH
BPEMEHHOM OTPE30K, KOT/a 10JIsSI B CyMMeE
3aI0JKEHHOCTH T10 TPOLIEHTAaM IO BBIJaH-
HbIM oHJaiH-PDL Mukpo3aiimaM onycTu-
J1aCh HM)KE «ECTECTBEHHBIX)» T'PaHUIL.

5. 06cyxpeHne pe3ynbTaToB

Pestomupys UTOrM HCCIEN0BAaHUS, CUH-
TaeM Ba)KHBIM BBIJICJIUTH JIBE I'PYIIIbI 110-
Jy4EHHBIX PEe3yJIbTaTOB.

Ilepsas epynna pesynrbsmamog Kaca-
€TCsl pa3BUTHUSI MUKPO(GUHAHCOBOIO PhIH-
Ka U ero oHyaitH-cermenTa. I[Ipex e Bcero
pe3yabTaThl HAIIETO WCCIENOBAHMS IO/~
TBepauau noMmuHupoBanue K 31.03.2023 r.
OHJIAIH-MUKPO3aliMOB Ha PbIHKE MUKpPO-
3aitmoB HaceneHus (83 % Mo KOIMYECTBY
JIOTOBOPOB U J10 72 % B 00IICH CyMMe).
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HoBbiMu BeIBOaMM B TaHHOMW TpymIe
pE3YNIBTAaTOB CTAJN CIEAYIOIIHE:

1) Gnaromapsi IPUMEHEHUIO CITIaXKHBa-
HUS BPEMEHHOTO PsJia ¢ TOMOILBIO METOZIA
CKOJIB3SIIIMX CPEAHUX OBLIO 3apukcupoBa-
HO 3apOXkJCHHE HECKOIBKUX ITy3bIpEH OH-
JTAH-MAKPO3aifMOB Ha MUKPO(GHUHAHCOBOM
perake. HanbopImmii u3 HUX 3aUKCHPO-
BaH 31.03.2021 1. 1 BbI3BaH peajun3ainuen
OTIIOKEHHOT'0 CITPOCa HA MUKPO3aiMBI IIO-
cie ma"aeMud. [Ipu 3ToM 3apoxaeHue my-
3BIps OHJaHH-MuKpo3aiimMoB 31.03.2021 T.
OBLIO OOYCIIOBJIICHO YBEITWUCHHUEM BBIAT
Kak oHJaitH-PDL, Tak u onnaitH-IL mukpo-
3aitmoB. Torma xak popmupoBaHue My3bI-
ps ormaitH-mukpo3aitmos 30.06.2022 r.—
TOJIBKO POCTOM OHJIaiH-PDL Mukpo3aiimMoB;

2) BBIBJICHO W3MEHEHUE CTPYKTYPHI
PBIHKA OHJIAHH-MUKPO3aliMOB B aHAJIU3HU-
pyeMOM MepHo/e: C HadaJla aHaJIUu3Hpye-
Moro nepuosa u 10 30.09.2022 r. nons ou-
naitH-PDL Mukpo3aiiMoB Obliia BBIIIIE, 4EM
nons onnanH-IL MUKpo3aiiMoB, T. €. B OH-
TaifH-cerMeHTe phIHKAa MUKPO3aiMOB (Hhu3-
JIUIaM TOMUHHPOBAJIA CBEPXKPATKOCPOU-
HbIE 3aliMbl — 3aliMBI «J10 3apmuiaTeb». [locne
30.09.2022 1. 1 10 KOHIIa aHATU3UPYEMOTO
MEPUOJIa CUTYAIUs CTala MEHATHCS, TOIU
Pa3HbBIX OHJIAMH-CErMEHTOB IPAKTUYECKU
CpaBHSJINCH, PA3HULIA MEK]1y HUMU HEBE-
JIMKa, & 3HA4YMT, B OHJIAI{H-CETMEHTE PhIH-
Ka MHUKPO3aiiMOB (DM3JIMIIaM B HACTOSLICE
BpEMsI OCHOBHBIMHU SIBIISIIOTCS JBa BHJA
MHUKpO3aiiMoB: oHnaiH-PDL u onnaitn-IL.

Yro kacaeTcs 3HAUMMOCTH CIENaH-
HBIX BBIBOJIOB B KOHTEKCTE CTAOMIBHOCTH
MUKPO(QHHAHCOBOTO PBIHKA, TO OTMETUM
caenyrouee. 3apokIeHUE My3bIpei He sB-
JISLTOCH CYIIECTBEHHOM YTPO30i CTaOMITBHO-
CTH PBIHKA UCXOMs U3 UX pa3Mepa U KOpoT-
KOTO CpOKa CyILIeCTBOBaHHUs. M3MeHeHne
CTPYKTYPBbI pbIHKA OHJaHH-MUKPO3aHMOB
mocie 30.09.2022 r. B monk3y oHIaitH-1L
MOXKET ObITh IIOTEHIIUAJIEHO ONACHBIM, TaK
Kak MpH paboTe ¢ TAKUMHU — CPETHECPOU-
HBIMU — 3aiiMaMu, TpeOyeTcsl MPOTrHO3U-
poBaTh (PUHAHCOBOE COCTOSIHHE 3aeMIIHU-
Ka Ha TOPU30HTE JI0 MoNIyroza (B OTINYne
oT PDL-mMuKpoO3aliMOB, C TOPU30HTOM

MJIAHWUPOBAHUS JI0 3apIJjaThl); MOBHIIIA-
I0TCSl TPEOOBaHUSI K KauyeCTBY 3aeMIIIU-
Ka, a 3HAYUT, CYXKAETCSA UX MOTCHIHATb-
HOE€ KOJIMYECTBO.

BwmecTe ¢ TeMm perynsTopHBIE HOBO-
BBeneHus 11 M®O, BCTynuBIINE B CUITY
¢ 01.01.2023 r., HanOOIBITUM 00PaA30OM IIO-
BIIUSUIU HA OHJIaH-IL MuKpo3aiimel 1 cTa-
JY IPUYWHON M3MEHEHUS WX JOJU HIKE
«ECTECTBEHHBIX» TPaHUII, YTO TIO3BOISAET
CIIeNIaTh BBIBOJ O MPEIOTBPAIICHUH TIOTEH-
[[UAJIFHON yTPO3bI CTAOMIBHOCTH MUKPO-
(hMHAHCOBOTO PHIHKA.

Bmopas epynna pezynomamos oTHO-
CUTCS K KPEIUTHOMY PUCKY MUKPO(DHHAH-
COBOTI'0 PhIHKA U €T0 OHJIaliH-cerMenTa. Kak
MBI OTMEYaJIH BBIIIE, PaKypC, CBSI3aHHBIN
C aHAJIU30M PUCKOB PhIHKA MUKPO(QUHAHCH-
POBaHUS, B TOM YHCJIE KPEAUTHBIX PUCKOB,
OCTaeTCs BHE BHUMAHMS MCCIICIOBATEICH.
B cBsI3u ¢ 3TUM MONTyUYeHHBIC PE3yJIbTAThI
10 ATOH MpoOiIeMaThKe, 110 HalleMy MHe-
HUIO, IPETCHIYIOT HA HOBU3HY.

Tak, B cTaThe OBUIM BBISIBJIICHBI M IIPO-
aHAJIM3UPOBAHBI BO3MOXHBIC UCTOYHUKU
KPEAUTHOTO PUCKA MUKPO(PUHAHCOBOTO
PBIHKA, 8 MMEHHO: KPEJUTHAs! aKTUBHOCTh
MUKPO(DHUHAHCOBBIX OpPraHHU3AIUN, HETIO-
ralieHHas poCpOYEHHAs 3a0KEHHOCTh
(NPL 90+), 3a101K€HHOCTH IO TPOILICH-
TaM IO BBIJJAHHBIM OHJIAH-MHKpO3aiiMaM.

Io pe3ynpraram CTaTUCTHYECKOTO aHA-
nu3a ObLIO OMpeeNieHO, YTO B UCCIeye-
MOM TIepHOJIe yPOBEHBb KPEIUTHON aKTHB-
HOocTH M®O cMmecTUIIcs OT MOBBILLIEHHOTO
K YMEPEHHOMY, KPOME TOTO, KPEIUTHAS aK-
tuBHOCTH M®PO He mpoBoLMpPOBaa Upes3-
MEPHBIA POCT KPEIUTHBIX PUCKOB PHIHKA
MHUKpO(hUHAHCUPOBAHHS. AHAIIN3 TTOKa-
3atens «J{oys HermorameHHON 3aJ0JKEH-
HOCTH MUKPO(HHAHCOBBIX OpraHHU3aIui,
M0 KOTOPOW BHITIJIATa OCHOBHOTO JOJ-
ra M MPOIEHTOB IpocpodcHa Ha 90 mHEei
1 OoJiee») BRISIBUI HAKOILUICHHE Ype3Mep-
HBIX KPEIUTHBIX pucKoB B mepuon 31.03—
30.06.22 r. Takoke OmpeneNeHo, 9TO ¢ TOUKH
3pEHUs] KPEAUTHBIX PUCKOB MOTEHIIMAJIb-
HYIO yTPO3y HECTaOUIIBHOCTH HECYT B Ce-
Oe onmaifH-I1L MUKpO3aiiMBI.
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TaxkuM 00pa3oM C IeJTbI0 CBOEBpE-
MEHHOTO NPEeIOTBpPANICHUS KPHU3UCOB
Ha MUKPO(HHAHCOBOM PBIHKE TpeOyeT-
¢S MOHHUTOPHHT CJIEIYIONIUX ITOKa3are-
JIeli: HeToTalleHHas MpOoCcpOoYeHHas 3a-
nomxeHHocTsr M®O U 3a101KEHHOCTH
M0 MPOIIEHTaM IO BhIAAHHBIM OHJAWH-IL
MHKpO3aiMaM.

B 1ienom BEIXOA 3HAUEHMIT TTOKa3aTe-
JIe MUKpO(OWHAHCOBOTO PHIHKA 3a T'pa-
HUIIBI «30HBI CTAOMITLHOCTI TIPOUCXOIIIT
B TICPHUO/THI BHEIITHUX ITIOKOB, & IMEHHO 3a-
MEJUJIEHU ST DKOHOMHUYECKOM aKTHUBHOCTH
BciencTeue mangemun B 2020 1., a Takke
MIPUMEHEHUS BHENTHUX CAHKITMOHHBIX OT'pa-
HUYEHUH K poccuiickoi skoHOMuKe B 2022 1.

CunTaeM Ba)XHBIM IPOBECTH JOTIOTHU-
TENBHBINA aHAJIN3 TIOKa3aTeNel KPeIuTHO-
r0 pUCKa MUKPO(GHHAHCOBOTO PhIHKA U €r0
OHJIAaH-CETMEHTA, IPEICTABUB HA BPEMECH-
HOU IIIKaJIe TOJTBKO KPUTUIECKUE OTKIIOHE-
HUS (BpeMsi BOBHUKHOBEHUSI U UX Pa3MeD)
ATUX TOKa3aTeseil (BBIXOM 32 BEPXHIOIO
Y HIDKHIOIO TPAHUIIBI TPOTHO3HOTO HHTEP-
Basna) (puc. 8).

2,3
1,3
0,3

0,7

31.03.2019
31.12.2018
31503:2020
30.09:2020

-1,7

~ 30.09.2018

o
=
® 31.12.2018
~ 30.06.2019
[=]
=
© 30.09.2019

N 3070852020

o
N
[=)

-2,7

3,7

CornacHo AaHHBIM pHC. §, BTOpas Mo-
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MU (C TOYKH 3pEHUS KPEAUTHOTO PUCKA)
HEePUOAAMHU Pa3BUTUS MUKPO(UHAHCOBO-
r'0 PbIHKA.

2020 r. u nepBbIid kBapTan 2021 r.—
9KOHOMUYECKHE MOCIEICTBHS NaHAEMUH,
JIOKJIayHa U HEOIPEAEJICHHOCTH Cylle-
CTBEHHO MOBJIHUIN HA MUKPO(QHHAHCOBBIH
peiHOK. B nepBoit nonosune 2020 r. cHu-
JKEHUE OTHOLICHUS BbIJAHHBIX MUKPO3aii-
MOB K IOTAIIEHHBIM HMJK€ TPAHMUII IIPO-
THO3HOTO MHTEpBajga CONPOBOXKAAIOCH
pOCTOM HEToralieHHONH TPOCPOUYECHHOM 3a-
JIOJPKEHHOCTH BBIIIIE TPaHUI] TPOrHO3HOTO
uHTepBajia. Bo BTopoii monosune 2020 r.
mo Mepe agantanuu MPO u 3aeMIITUKOB
(u3HYeCKUX JUIl K SKOHOMHUYECKON 00-
CTaHOBKE CHUTYaIlUs cTaja MPOTHUBOIO-
JIOXKHOM: OTHOIIEHHE BbIAAHHBIX MHUKDPO-
3aliMOB K IOTAIlIEHHBIM BBIPOCIIO OOJIBIIIE
BEpXHeH rpaHUIIbl IPOrHO3HOI'O MHTEpBa-
Jia, a HeTloraleHHas MpocpovYeHHas 331071~
JKEHHOCTh COKpaTHJIach 3a HIXKHIOIO I'pa-
HUILYy IPOTHO3HOI'O HHTEpBAa.
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[lona 8 cymme 3a40HEHHOCTH MO NPOLLEHTaM MO BblAaHHbIM OHAalH-1L MuKpo3aimam, %

Puc. 8. Pe3ynbTaTbl OLEHKM KPEAWUTHOI0 PUCKE MUKPOMUHEHCOBOI0 PbIHKa KaK BbIXOA3
33 rpaHMLbl MPOrHO3HOr0 MHTEPBAnNa (YeTblpe KNKYEeBbIX NOKa3aTesns)
Figure 8. Assessing the microfinance market credit risk results as going beyond
the forecast interval (four key indicators)
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OTMeTHM, YTO C TOYKHU 3PEHUS Kpe-
JMIUTHOTO PUCKA OHJIAHH-CErMEHT MUKPO-
3aiIMOB TIPOSIBUII Ce0sI TOJIOKUTENBHO: 3a-
JIOJDKEHHOCTB 10 TIPOIIEHTaM IO BBIITAHHBIM
OHJIAWH-MHUKpO3aiiMaM OITyCTHIIACh HIKE
HYDKHEW TpaHUIIbl IPOTHO3HOTO MHTEPBAIA.

2021 r.— BoccTaHOBIIEHHE MUKPODH-
HAHCOBOTO PhIHKA M BO3BPAT K JIOTIAH/IEMH-
YEeCKOH JIHAMUKE, C TOYKHU 3PEHUS KPEIUT-
HOTO PUCKa, OTMEYAETCS TOJIBKO POCTOM
JIOJT B CyMMe 3aJI0JKEHHOCTH M0 TPO-
LIEHTaM 10 BblJJaHHBIM IL-Mukpo3aiimam.

2022 1. u [ kBapTan 2023 1. TOXKE MOXK-
HO CUHTATh KPU3UCHBIMU: MacIITad u Ko-
JUYECTBO CAHKIIMOHHBIX OTPaHUYCHUI
W3MEHUJIM HaIpaBJIEHUS Pa3BUTHUS pOC-
cuiickoi 3koHOMUKH. YUT0 ke KacaeTcs Kpe-
JTIUTHOTO PUCKa MUKPO(DHUHAHCOBOTO PHIH-
Ka, TO 3/IECh OTMEYaeTcsa KapTUHA CX0xkKas
¢ kpu3ucHbIM 2020 T.: CHH)KEHHE OTHOILIe-
HUSI BEIJTAHHBIX MUKPO3aiMOB K TIOTallleH-
HBIM, a TaKXe 3aJ0J>KeHHOCTH 110 MTPOLIEH-
TaMm MO BbIJaHHBIM OHJIATH-MUKpPO3aliMaM
HUKE TPAaHUIl UX MPOTHO3HBIX MHTEpBa-
JIOB, POCT HENOTaIIeHHON MPOCpOUeHHON
3aJI0J’KEHHOCTH BHIIIIE BEPXHEH rpaHu-
LBl IPOTHO3HOTO MHTEpBaia. bonee Toro,
Ha 31.03.2023 r. 3auKCcUpOBaH POCT OTHO-
IICHHS BBIJAHHBIX MHKPO3aiiMOB K IOTa-
IIICHHBIM OOJIBIIIE BEPXHEH T'PAHMIIBI TIPO-
THO3HOTO MHTEpBaJIa.

AHau3 MpeacTaBICHHBIX TaHHBIX
MO3BOJISIET CACNATh TPH MPEATIONI0KESHHS
OTHOCHUTEILHO U3MEHEHUS yPOBHS Kpe-
JUTHOT'O PHCKa POCCUICKOTO MUKPO(DIHAH-
coBOro phIHKa. [Ipekie Bcero oueBuIHO,
YTO 3TOT PHIHOK YyBCTBUTEIIEH K BHEIII-
HUAM HETaTUBHBIM 3KOHOMHUYECKHUM SIBIIE-
HUSIM, CITIOCOOCH K HUM aJIalTHPOBATHCS
Y BO3BPAIIATHCS K TOKPU3IUCHON THHAMH-
ke (O3pdeKT HeBAIAIIKH).

Janee, momaraem, 4To BBISIBIICHHAS TIPH
HacTyieHnd kpusucos 2020 u 2022 1. co-
BOKYITHOCTh U3MEHEHUH MoKa3aTeseil Kpe-
JMIATHOTO PHUCKA MOXKET MTOBTOPATHCS U IIPU
Oynymux Kpusucax (pu yCIOBHH, UYTO
MIPUYUHBI KPU3UCOB HE CBSI3aHBI C MUKPO-
¢uHAaHCOBBIM pBIHKOM). Tak, ¢ HacTyIUIe-
HHUEM KpH3HCa COKpalllaeTcsl OTHOIIEHUE

BBIJAHHBIX MUKPO3aliMOB K MOTaIlIEHHBIM,
a TaKXKe 3aJ0JDKEHHOCTh MO MPOLEHTaM
0 BBIIJAHHBIM OHJIAITH-MUKpoO3aiiMaM, Ipu
ATOM yBEJIMYUBAETCS HENOTrallIeHHAs IPO-
cpoueHHas 3a0keHHOCTE MDO. T1o me-
pe€ ajanTauuy K KPU3UCHBIM SIBICHUSM
10 UCTeUEeHUHN 2—4 KBapTajoB MoKa3are-
JIY KPEOUTHOI'O PUCKA U3MEHSAIOTCS IPOTHU-
BOTIOJIOXKHBIM 00pa30M: POCT OTHOIICHHS
BBIJJAHHBIX MUKPO3aiIMOB K IOTallIEHHBIM
1 COKpaLICHHE HEMoralleHHas IPOCPOYEH-
Has 3a70mxeHHOCTs MDO.

W, HakoHell, eciiu MPeAnoI0KUTb, 4YTO
OTNMCaHHasi 3aKOHOMEPHOCTh U3MCHCHU S
KPETUTHBIX PUCKOB MUKPO(DHHAHCOBOTO
PBIHKA CIIPaBEINBA, TO MOYKHO OKHUIATh,
4yTo BO 2—3 kBapTtanax 2023 r. Ha MUKPO-
(hPMHAHCOBOM PBIHKE MPOU30UJIET CHUKE-
HHE J0JIU HENOralleHHOW IPOCPOYEHHOU
3aJI0JKEHHOCTH.

Takum 00pa3oM, BBIABUHYTAS THIIO-
T€3a UCCIEAOBAHUS O TOM, UTO B TIEPUOJIBI
KPU3UCOB MPOUCXOSIT OTKIOHEHHUS YPOB-
HEH KPEAUTHBIX PUCKOB PIHKA MUKPO3aii-
MOB HACEJICHHUIO, BKJIIOYAs €0 OHJIaliH-CeT-
MEHT, CO3JIal0IINe YIpo3bl (PMHAHCOBOH
HECTaOMIILHOCTH, TIOATBEPINIIACS.

[IpennoxeHHbIN NOAXOA K OLEHKE Kpe-
JIUTHOTO PHCKa HAa PhIHKE MUKPO(UHAHCH-
pOBaHUS B LIEJIOM IOKa3aJl CBOIO PE3yJib-
TaTUBHOCTH. [Ipu 3TOM orpaHuyeHuem
UCTIONIb30BaHUs PE3YJIBTATOB SIBJISECTCS U~
Ha BPEMEHHBIX PAIOB ¥ HA0OP TIOKa3aTelel,
MPEACTaBICHHBIX B OTKPBITHIX O(HUIHAIE-
HBIX JJaHHBIX, MyOnuKyeMbx bankom Poccrun
C CYILIECTBEHHOH 3aJIEpKKOM BO BPEMEHH.

KacarenbHo nokazareseil Mbl mojyara-
€M BaXXHBIM 00paTUTh BHUMaHE Ha CyIIle-
CTBYIOIIYIO MIOTPEOHOCTH B PACIINPEHUHT
Habopa XapaKTepu3yIONIX MUKpOPHHAH-
COBBIY PBIHOK TIOKa3aTeJieH, arperupyeMbIx
PErYJISITOPOM U UCHOIb3YEMBIX /1JIs aHAJIU-
3a, IPUHATUS YIPABICHUYECKUX PEIICHUI
1 myOmmaHOTO 00Cy K IeHu. B yacTHOCTH,
mpeyaraeM JOMOJHUTE CYIIECTBYIONIHE
MmoKa3aTeln MUKPO(MUHAHCOBOTO PHIHKA
CIIeNyIOIINMHU:

1) monst HemOTaNIEHHON 3aJI0XKEH-
HOCTH, 10 KOTOPOH BBITIJIaATa OCHOBHOTO
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JI0JIra U MPOLEHTOB IpocpoyeHa Ha 30 aHel
(NPL30+), 6onpImasi TOYHOCTh JAHHO-
ro nokasarens st MOO B cpaBHEHUHU
¢ NPL90+ oGcysx1anach B OCHOBHBIX pa3-
JIeNax CTaThH;

2) 000paunBaEMOCTh 3a€MIIIHKOB, JTaH-
HBIH MTOKA3aTeNlb OTPaXKaeT YacTOTy mepe-
XO071a 3aeMIIKUKOB OT ofiHOM M®O Kk apyroi
1 ABIISETCS KOCBEHHBIM HHIUKATOPOM Kpe-
JIIUTHOTO PHUCKA.

ITonpo6HO TOCIEeNHAI TOKAa3aTeNb
paccMoTpeH B pabdote Mia et al. [17]. Ero
HWHTepIpeTanus ciexytomas: ecim MDO
Ha PBIHKE OPHEHTHPOBAHEI Ha KPAaTKOCPOU-
HYIO IPUOBLIB, TO 3TOT TTOKAa3aTeh PACTET,
YTO CBUJICTEILCTBYET 00 arpecCHBHOM Kpe-
JIUTHOM MOJUTHUKE, BbLAaUe 3aiiMOB Mpak-
THYECKH 0€3 yueTa IIaTeKecrocoOHOCTH,
T.€. 0 HAPACTAHUU KPEAUTHBIX PUCKOB; €CITU
M®O opueHTHPOBaHBI Ha TOITOCPOTHBIHA
JICHESKHBIN TTOTOK KIUEHTA, TO TTOKa3aTelhb
HU3KUU, KPESIUTHBIC PUCKU CTAOUIIBHBI.

6. 3akniouenue

B npoBeneHHOM HCCIEIOBAaHUH Ha OC-
HOBE aHAJIN3a AMHAMUKU KPEIUTHBIX PH-
CKOB pbIHKa MHKpO3aliMOB HaceJeHHIO,
BKJIIOYasi €r0 OHJIa{H-CErMEHT, C IIOMO-
IIBI0 METOZA dKCIIOHEHIIMAJIbHOTO CTila-
JKUBaHUS OBLIM BBISIBIICHBI OTKJIOHEHUS
YPOBHEN KPEAUTHBIX PUCKOB, OXapaKTe-
pHU30BaHa UX OMACHOCTH B KOHTEKCTE (u-
HaHCOBOH HECTaOMIBHOCTH.

CornacHo NOMy4YEeHHBIM PE3yJIbTaTaM,
BBISIBJICHO 3apOXKICHHUE HECKOJIBKHUX IY-
3bIpEl OHJIATH-MUKPO3aMOB HA MUKPO-
(MHAHCOBOM PBIHKE, KOTOPHIE TEM HE Me-
HEE He SIBJISUIUCH CYIIECTBEHHOW yrpo30ii
cTabUJIBHOCTH PBIHKA. Brixon 3Hadve-
HUH 32 TPAHULIBI «30HBI CTAOUIIBHOCTH

MIPOUCXOIUI B TIEPUO/IBI BHEITHUX IIOKOB,
a IMEHHO 3aMe/IJICHHs] SKOHOMHUYECKOH aK-
THBHOCTH BcaeAacTBue nmanaemMuu B 2020 1.,
a TaK)Ke MPUMEHEHUS BHEITHUX CaHKI[U-
OHHBIX OT'PAaHUYEHUN K POCCHUUCKON IKO-
HoMUKe B 2022 1.

ATmipobanus MpeIoKeHHOT0 MOAX0a
K OIIEHKE KPEIUTHBIX PUCKOB Ha MUKPO(H-
HAaHCOBOM DPBIHKE ITOKa3aa, YTO MOTeHIIH-
aJIbHYI0 yTPO3y HECTAOMIBHOCTH HECYT
B ceOe ommaitH-IL Mukpo3aitmMbl. B aToi
CBsI3M 00OCHOBaHa HEOOXOJUMOCTH MOHU-
TOPHUHTA CICIYIOMNX TIOKa3aTelNei: HeTo-
rareHHast mpoCcpoYeHHAs 3aI0JKEHHOCTh
M®O wu 3a1071KEHHOCTH 10 MPOIIEHTAM
10 BbIJAHHBIM OHNalH-IL Mukpozalimam.

3TO AaeT OCHOBaHUE YTBEPKIATh, UTO
IIeTb UCCIICOBAHUS — HA OCHOBE aHAJIH-
3a TUHAMHUKH KPETUTHBIX PUCKOB PHIH-
Ka MUKPO3aiiMOB HACEJICHUIO, BKIIOYAs
€ro OHJIAaWH-CEeTMEHT, C TOMOIIBI0 METO-
JIa 9KCIIOHECHITNAIHHOTO CTIaKUBAHUS BBI-
SIBUTH OTKJIOHEHUSI YPOBHEU KPEIUTHBIX
PUCKOB, CO3JIAIOIINX YTPO3bl PUHAHCOBOU
HECTaOUIILHOCTH — JIOCTUTHYTA.

TeopeTuueckas 3HaYUMOCTD IMOJTY-
YEHHBIX PE3yJbTaTOB COCTOUT B TOM, UTO
OHU PACKPBHIBAIOT HAMPABJICHUS aHAIIU-
3a KPEIUTHBIX PUCKOB MUKPO(HUHAHCO-
BOTO PBIHKA, a TaKXe JOMOJHSIOT UMe-
IOIIHECs HayYHbIe HApaOOTKH B JaHHOU
00JacTH 3a CYET UCCIIEOBaHUS CETMEHTA
OHJIAH-MHUKPO3aiiMOB.

[IpakTryueckas 3HAYMMOCTD 3aKJTIO-
4aeTcs B BOBMOXXHOCTH HCIIOB30BaHUS
MOJIYYeHHBIX PE3YJbTAaTOB B MPYACHIIHU-
aFHOM PETyIUPOBAaHUN MUKPOPHHAHCO-
BOT'O PBIHKA, B OIIEHKE PHCKOB IS TEITHHO-
CTH MUKPO(HHAHCOBBIX OPTaHU3AINN U HX
KJINEHTOB — 32€MIIUKOB (PH3UIECKUX JIUII.
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Abstract. The credit bubble and the accompanying credit risks in the microfinance market
could potentially threaten financial stability, as a crisis in the microfinance market could
trigger an influx of high-risk clients into the banking sector. The purpose of the study is to
assess the level of credit risk that creates threats of financial instability in the microloan
market for the population, including its online segment. The hypothesis of the study is
that during periods of crisis there are critical deviations of the key characteristics of the
credit risk of the microloan market for the population, including its online segment. An
original approach to assessing credit risk in the market of microloans to the population
is proposed, which includes: (1) selection of indicators of the microfinance market that
characterize credit risk at the macrolevel; (2) exponential smoothing models that make it
possible to obtain an estimate of the boundaries of the corridor of acceptable values of
market indicators. The information base of the study was the official statistical data of
the Bank of Russia on the activities of microfinance institutions. The results of the study
made it possible to identify the emergence of several "bubbles” of online microloans in
the microfinance market: the largest of them was recorded on March 31, 2021, and was
due to an increase in the issuance of both online PDL and online IL microloans, the second
largest was recorded on June 30, 2022, and was caused exclusively by the growth of
online PDL microloans. It was revealed that the level of credit activity of microfinance
organizations shifted from high to moderate, while their credit activity did not provoke an
excessive increase in credit risks of the microfinance market. In order to timely prevent
crises in the microfinance market, the necessity of monitoring the values of outstanding
overdue debts of microfinance organizations and interest arrears on microloans issued
online IL is substantiated. The practical significance of the study lies in the possibility
of using the results obtained in the prudential regulation of the microfinance market, in
assessing the risks of the activities of microfinance organizations and their clients -
individual borrowers. The theoretical significance of the study lies in the expanding of
the analysis of credit risks in the microfinance market through the study of the segment
of online microloans.

Key words: microfinance market; online microloans; risk; credit risk; exponential
smoothing; risk assessment; financial instability.
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Abstract. The issue of enrichment through artificially inflated stock prices has become
especially significant in the past decade due to the increasing number of lawsuits filed
against various publicly listed companies. The purpose of this study is to thoroughly ex-
amine the income generation process resulting from the collateralization of artificially
inflated stocks and to assess the possible profitability of this operation for all parties in-
volved. The research hypothesis is the possibility of an income-generating scheme based
on the process of depositing overvalued securities of companies under securities-backed
lines of credit offered by financial institutions around the world. The essence of the re-
search procedure is a step-by-step study of two processes: capital round-tripping as
a means of stock price inflation, and subsequent pledging of shares for a line of credit,
and the application of the DuPont formula to calculate return on investment. The main re-
sults indicate that the potential beneficiary's cashback could reach approximately 180%
of the initial investment, subject to a four-fold increase in share price. Bank profitability
ranges from 28.6% in the worst-case scenario to around 80% in the best case scenario
for this credit transaction. The thearetical and practical significance lies in the introduc-
tion and definition of the term “Clean Cashback” for scientific research, the visualization
of the income generation process, and the development of a8 methodology to calculate
profitability for all participants involved. One additional avenue for future research is ex-
amining the stock market's reaction to the collapse of inflated stock prices, considering
the time lag before margin calls.

Key words: clean cashback; securities-backed line of credit; capital round-tripping; return
on investment; foreign direct investments; market manipulation; margin call.
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1. Introduction

The capital round-tripping (CRT)
process is not new and has been actively
studied by various groups of scientists for
many years. However, the idea of sky-high
stock valuations as a result of the process
described deserves special attention because
it is essentially a fraud scheme that may
have negative consequences for the financial
market as a whole. The company’s shares
appear to be strongly overvalued, and
sooner or later, their prices start to decline
rapidly. Promoters may use entities based

in offshore jurisdictions to evade disclosure
requirements related to promoter (insider)
shareholding, which makes manipulations
of the stock prices of listed companies
possible.

In addition, the company uses a specific
instrument to obtain income: it pledges
shares of its inflated stock for loans.

A logical question arises: is there any
way to determine whether the company is
involved in the processes described above?
An indicator of a company’s massive use of
securities-backed lines of credit (SBLOC)
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is that it becomes deeply overleveraged.
However, this can only be detected through
a detailed study of a company’s financial
statements. Maintaining elevated leverage
may be justified by the company’s various
plans, such as its expansion plan. It is
important to note that there is a practice of
breaching certain debt obligations, because
of which lenders could declare an event of
default, accelerate repayments, or trigger
cross-defaults on other arrangements. If
no additional collateral is available, the
lender could require the forced liquidation
of shares (margin call).

Paradoxically, the borrowing company
benefits from this because liquidation is in
fact part of a well-planned and well-thought-
out fraud scheme. Another indicator could
be that this company is a family business
that is largely controlled by family members,
creating a ripe environment for unilateral
and non-transparent financial decisions.

The study of this process is relevant
at the present time in connection with the
investigation of the largest con in corporate
history “allegedly” pulled by Adani Group'.
This is not the only case of accounting
fraud, stock manipulation, decadence, and
money laundering in Adani taking place
over the course of the last decades. For
instance, according to the Hindenburg
research report, Icahn Enterprises also
follows that road as far as its stocks may be
overvalued and pledged for margin loans®.

In recent years, algorithmic-based market
manipulation with stock price has considera-
bly increased, and it is difficult to identify all
such manipulation cases. This causes serious
challenges for market regulators. Some au-
thors compile different indicators for detecting

' Adani Group: How the World’s 3rd Richest
Man Is Pulling the Largest Con in Corporate
History. Hindenburg Research. January 24, 2023.
Available at: https:/hindenburgresearch.com/adani/

2Tcahn’s Latest Disclosures Raise Critical
New Questions About Margin Loans, Continued
Portfolio Losses. Hindenburg Research. May 11,
2023. Available at: https:/hindenburgresearch.com/
icahn-response/

manipulation in the stock market, utilizing the
perspectives of return rate, liquidity, volatili-
ty, market sentiment, closing price, and firm
governance [1].

In addition, findings by some scholars
suggest that the frequency and magnitude of
stock market manipulation increase during
periods of natural disasters [2]. Thus, the
problem is currently exacerbated by the
occurrence of many natural disasters around
the world, including floods, earthquakes,
droughts, landslides, and forest fires.

The hypothesis of our study is the
possibility of an income-generating
scheme based on the process of depositing
overvalued securities of companies under
securities-backed lines of credit.

The purpose of this study is to
explore in detail the income generation
process resulting from collateralization of
artificially inflated stocks and to determine
the possible profitability for all participants
involved.

This goal predetermined the following
tasks:

1) Description of the process of capital
round-tripping to offshore financial centers
(OFCs) and back in the form of foreign
direct investments (FDI).

2) Description of the securities-backed
lines of credit mechanism.

3) Visualization of the general scheme
of income generation for an individual
company as a result of both processes
described with the introduction of the new
term “clean cashback”.

4) Calculation of several indicators
reflecting the suspected profitability of the
scheme under consideration for both the
beneficiary company and the commercial
bank.

As a scientific novelty, we can highlight
the development of methods for assessing
the possible gain of the company because
of using loans against the pledge of
inflated shares (“Clean Cashback™) and
for calculating the related bank profitability.

Note that it is not possible to calculate
the financial effects based on specific
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data for individual companies; therefore,
in this article, we provide an approximate
calculation of the financial effects for
both the beneficiary company and the
commercial bank.

The content of the article is structured as
follows. At the beginning we describe in de-
tail the process of CRT, considering its pos-
sible consequences and examples of the use
of such practices by various companies. Then
we answer the question: What is an SBLOC?
We also spell out its main benefits for the cli-
ent and examine this process using the re-
al-life example of J.P. Morgan Chase (JPM).
The maximum SBLOC rates outlined in The
Bancorp’s Commitment Letter are also pre-
sented here. After, based on the graphical

method (data visualization method), we pres-
ent the income generation process, which in-
cludes both previously described processes.
Then we develop the author’s methodology
for calculating the potential gains of the ben-
eficiary and the bank. Return on investment
(ROI) analysis is the foundation for our calcu-
lations. The ROI measure, or DuPont formula,
was developed and expanded by Donaldson
Brown in 1914 [3].

2. Literature Review

The scientific literature contains
numerous studies dealing with round-
tripping FDI. The problems and ways to
address them presented in the current
literature are summarized in Table 1.

Table 1. Overview of existing research on capital round-tripping

and its relationship with OFCs and FDI

Author/source

Problematic issues

Results

Paivi Karhune et
al. [4]

Macroeconomics
and Fiscal Man-
agement Global
Practice Group.
Dilek Aykut et
al. [5]

Presently, there is
little discussion of the
ethical implications of
such round-trip FDI
activities.

There is a dearth of
research into what kind
of legislative measures
should be taken to
reduce round tripping
activity and mitigate its
effects in developing
countries.

Conceptualization of round-tripping as
institutional arbitrage, identification of
determinants, and ethical implications of
investments in OFCs.

The authors found that there is greater demand
for OFCs that offer a combination of tax and
secrecy, or secrecy and property rights arbitration
capabilities. They also indicated that deeming OFC
investment as unethical behavior is too narrow an
explanation in the case of an emerging economy
round-tripping, because such investments may in
fact provide benefits to society.

The authors reviewed in detail several well-
documented cases of round-tripping corridors
in emerging and developing countries and paid
special attention to Russia.

They revealed that the most important policy
measure to reduce round-tripping activity and
mitigate its impact is to improve the business
environment inside the country for all firms.
This can foster domestic and foreign investment
and may, to some extent, also curb foreign direct
investment round- tripping.

They suggested while all indirect foreign

direct investment flows be closely monitored,
something that is best conducted in cooperation
with international partners.
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MNpogomxeHve Tabn. 1

Author/source

Problematic issues

Results

Overseas Devel-
opment Institute.
Paddy Carter [6]

Xiao Geng [7]

Svetlana
Ledyaeva et al.

(8]

Svetlana
Ledyaeva et al.

(%]

Daniel Haberly,
Dariusz Wojcik
[10]

Few scholarly studies
have examined the
implications of banning
the use of OFCs as

a destination for
development finance
institutions’ (DFI)
investments on behalf of
developing countries.

Few studies include

a country-specific
assessment of the scale
of such a new form of
FDI as ‘round-tripping
FDI.

)

Insufficient study

of various factors

that determine the
fraction of round-trip
investment in total
foreign investment into
different territories.

Formulation of consequences of the possible re-
fusal of DFIs to direct their investments through
the OFCs, such as minor impact on the taxing
rights of developing countries and the quantity
of investment that DFIs can conduct in develop-
ing countries.

It was recommended that DFIs find ways of us-
ing OFCs for their non-tax merits without ob-
taining tax benefits. The best solution would be
for all countries to review and renegotiate their
bilateral tax treaties and their domestic legis-
lation governing the taxation of foreign inves-
tors. DFI shareholders can provide technical
assistance here.

The author provided one of the very few esti-
mates of the magnitude of this form of FDI to
the People’s Republic of China (PRC) and sug-
gested it is most likely around 40% of recorded
flows. Estimation was conducted based on the
data from six source regions, which have pub-
lished their own independent statistics on FDI to
the PRC. Motives for round-tripping in the case
of PRC are explored, and it is suggested that
these extend beyond the receipt of tax breaks
and encompass efficiency concerns.

The authors examine differences in round-trip
investment strategies for firms of different siz-
es operating in different industries. It was found
that the share of round-trip investment in total
foreign investment is significantly higher in cor-
rupt and resource-rich regions of Russia than the
share of genuine foreign investment. Moreover,
round-trip investors, compared to genuine for-
eign investors, are more reluctant to invest in re-
gions with a higher level of skilled labor and use
seaports. This fact indicates that round-trip in-
vestment is less technologically advanced.

Based on empirical analyses, it was concluded
that the two main determinants of round-trip
investment are onshore corruption and offshore
secrecy.

Geographical, historical, and political factors
determining offshore FDI were identified.
The authors demonstrated that offshore FDI is
equally likely to occur in both developed and
developing economies. From a historical
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OKoHYaHWe Tabn. 1

Author/source Problematic issues Results
Daniel Haberly, |Insufficient study perspective, the paper shows that offshore FDI
Dariusz Wojcik | of various factors links are particularly strong between former
[10] that determine the and current colonies and their metropoles.
fraction of round-trip Politically, a hierarchical organization of
investment in total offshore finance emerged, in which some OFCs
foreign investment into | of the Organisation for Economic Co-operation
different territories. and Development (OECD) became the main
beneficiaries and the weakest and most marginal
OFCs became the main losers.
Jason C. Compliance with The data presented here suggests the possibility

Sharman [11]

the prohibition

on anonymous

shell companies’
participation in global
financial and banking
networks is not yet fully

that small island offshore centers have standards
of corporate transparency and disclosure that are
higher than in large OECD countries such as the
United States and the United Kingdom. Rules
prohibiting anonymous organizations from using
the international banking system are better en-

understood.

forced in those countries.

Source: Author’s Own formulation

All existing publications on the effects
of FDI can be divided into three groups,
depending on the attitude towards the FDI
phenomenon in general.

Earlier publications focused on the
fact that FDI can have a positive effect on
the volatility of stock prices and that the
fraudulent financial and tax practices that
may be behind such investments, common
among large multinationals, are either
undiscussed or unknown.

For example, Lopez-Duarte & Garcia-
Canal [12] found that the stock market’s
response to FDI depends on the interaction
between the entry mode and location of the
investment, the investor’s personality, and
the investor’s international experience. “It
will be observed that the average abnormal
return associated with FDIs is 0.27 % on the
day of the announcement (99 % statistical
significance), although such an average
abnormal return reaches 0.39 % in some
accumulation windows” [12, p. 407].

Alawi [13] considered the volatility of
stock prices in the Saudi market a dependent
variable. The results show that foreign
direct investment had a positive effect on

stock price volatility (coefficient value =
=0.001).

More recent publications have focused
on identifying cross-country flows with
the largest round-trip investments, using
statistics on inflows and outflows of direct
investments around the world.

For instance, Afrasinei [14] determined
that two of the top three countries with the
largest amount of direct investment were the
Netherlands and Luxembourg. Many offshore
jurisdictions have a higher level of direct
mvestment than some G8 countries. Moreover,
the results are similar for both inflows and
outflows of direct investment, which means
that there is a round tripping of capital.

It was found by Repousis et al. [15]
that the movement of huge amounts of
capital into or through the Cypriot financial
system is a phenomenon that has not been
eliminated despite apparently numerous
and varied legislative provisions and
initiatives. Illegal capital outflows have
increased over the years. Russian investors,
as key fund-transporters in Cyprus, have
intensified tax evasion using methods
such as round-tripping, especially after
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the Russian “de-offshorization” law came
into force on January 1, 2015. The Cypriot
financial system, with its ability to create
companies with trust status, low taxes, and
the “discretionary” behavior of its lending
institutions, has an enabling environment
for the phenomenon described.

The third group of publications is the
most recent, whose authors tend to denounce
the downsides of FDI when looking at pass-
through or phantom investment, with signs
of round-tripping in secrecy jurisdictions.

Mantilla [16] analyzes some aspects of
FDI in terms of illicit financial flows and
concludes that “FDI round-tripping can
be a mechanism used by high-net-worth
individuals to benefit from FDI incentives,
encourage capital flight, and exert political
power over economic policy decisions to
obtain greater profits’ [16, p. 41].

Couet [17] supposes that round-
tripping investors should not be entitled to
the treatment afforded to foreign investors
under the Investment Laws and Investment
Contracts. In some circumstances, round-
tripping investments may provide a
host state with positive effects normally
associated with typical FDI. These rare
cases are no reason for investment laws to
provide round-tripping investors with the
protection afforded to foreign investors.

The next block of publications relevant
to the topic of our study are publications on
market manipulation in general. Note that
in these publications, the process of mar-
ket manipulation does not necessarily in-
volve the withdrawal of capital abroad and
its subsequent entry into the country. These
studies predominantly consider the over-
pricing of shares because of circular trad-
ing a significant number of shares to arti-
ficially increase prices.

Market manipulation became wide-
spread as an object of scientific research
in the 1980s and 1990s. Among the ear-
liest publications on the subject, we can
single out the work of Poser [18]. It was
mentioned in his study that stock market
manipulation was a severe felony at least

as far back as the eighteenth century, and
it still happens today. It is a significant in-
fraction because, by manipulating the pub-
lic’s perception of the value of securities, it
undermines or destroys the integrity of the
markets. Thus, manipulation may not only
defraud investors by tricking them into pur-
chasing or selling assets at fictitious pric-
es, but it may also harm markets in much
more extensive ways.

Cherian & Jarrow [19] considered types
of market manipulation trading strategies,
backing it all up with models and concrete
examples. They have also briefly illustrat-
ed the possibility of additional market ma-
nipulation in the derivatives markets.

Masciandaro [20] raises the issue of
eliminating market manipulation through
the adoption of new regulations. In his view,
the main challenge is that lawmakers must
choose between protecting the economy by
implementing effective regulations and not
burdening financial institutions too much
with the cost of compliance. The strictness
of regulation depends on how much damage
money laundering causes and how much it
costs to regulate.

Among the more recent publications is
that of Lazonick [21], who postulated that
the rationale frequently presented to sup-
port open market repurchases contradicts
factual evidence and logical reasoning.
Corporate executives frequently contend
that share repurchases represent invest-
ments in undervalued securities, function-
ing as measures of investor confidence in
the company’s future based on the success
of its stock price. Because it doesn’t partici-
pate directly in the trade but instead has an
intermediary manage the buyback transac-
tion, a shell firm may benefit from this as-
pect. However, when the money is removed
from the national economy’s circulation, the
damage is actually more severe.

The most recent publications
include a scientific paper by Fox et al.
[22], who described naked open market
manipulation as a “manipulative trading
practice characterized by the purchase of
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a significant number of shares in order to
artificially driveup prices” and recognized
that “naked open market manipulation is an
illegal practice, as it distorts market prices
and undermines the fairness and integrity
of the financial system” [22, p. 74].

Carol & Cumming [23] concluded that
it can be difficult from a regulatory and legal
perspective to distinguish between ethical
trade practices and unlawful fraud and
manipulation. In order to decide if trading
activity crosses the line into fraudulent
manipulation, regulatory authorities must
carefully evaluate the existence of consistent
and repeating patterns together with other
pertinent factors. Differentiating between
legitimate trading methods and manipulative
acts necessitates a careful analysis and
consideration of numerous aspects.

Khodabandehlou & Golpayegani [24]
have conducted a systematic assessment
of the research on detecting market
manipulation from 2010 to 2020, and the
52 most important studies were examined,
reviewed, and thoroughly analyzed. The
definitions and taxonomies of trade-based
manipulation, the objectives, the problem
investigated, the methodology, the strengths
and weaknesses, the suggested solutions,
the data mining approaches, categories, and
techniques, as well as the various types of
manipulations and anomalies investigated, as
well as the suggested future research, have
all been reviewed in the selected studies.

In addition, various aspects related
to overvalued shares have been studied in
different periods by such scholars as Kao
et al. [25], Jiang et al. [26], Lev & Wu [27]
and Dong et al. [28].

The last block of publications relevant
to the topic of our study are publications on
stock pledging and abnormal returns.

Gui et al. [29] postulate that “individual
shareholders’ stock-pledge announcements
often release a signal for financing, thus
causing abnormal stock-price fluctuations.”
They also demonstrate that before the
commitment date, abnormal returns on
stock prices collapse. But following the vow,

the stock price almost never experiences
negative anomalous returns.

The study of Shi et al. [30] concludes
that share pledges by controlling
shareholders reduce the usefulness of
earnings. When share pledging significantly
alters the incentives of controlling
shareholders and when it signals a firm’s
poor future performance more strongly,
the negative effects are more pronounced.

According to the study of Deshui et
al. [31], controlling shareholders get more
enthusiastic about pledging shares and their
scope increases when the share price is
overvalued. Further investigation revealed
that as the level of share price overvaluation
rises, controlling shareholders’ enthusiasm
and the size of their share promise both
dramatically increase.

Zhou et al. [32] have discovered that
pledged enterprises exhibit much higher
future stock price crash risk than their non-
pledged counterparts during the controlling
shareholder share-pledging period.
Additionally, compared to the benchmark
periods for shareholders’ own pre- and post-
pledging, the risk is larger during this time.

In this review of empirical studies, no
theoretical studies have described in detail
the mechanism of boosting a company’s
share price due to capital round-tripping to
OFCs and back in the form of FDI.

Moreover, no empirical studies estimate
the possible gain (“clean cashback™) for a
company from the inflated stock prices
resulting from the use of security-based
loans backed by those stocks. In addition,
no publication includes the calculation of
suspected profitability for commercial
banks, which arises from the process of
capital round-tripping and the inevitable
liquidation of the borrower’s portfolio,
which will be initiated by the lending bank
in the event of a market downshift.

3. Methods

The operation of “capital round-
tripping to offshore financial centers
and back in the form of FDI as an illegal

ISSN 2712-7435

Journal of Applied Economic Research, 2023, Vol. 22, No. 3, 739-761



. Maria O. Kakaulina, Alexander S. Wagner

way to boost a company’s share price to
deposit them as securities-backed lines of
credit” mainly consists of two different
interconnected processes.

First, an increase in the price of a stock
is necessary; this is commonly known as
capital round-tripping and is mostly done
with offshore financial centers (to obtain as
much privacy as possible). The beneficiary
holds an “N-amount” of issued stocks of
“Company-XYZ” (that are gaining more
and more value due to CRT).

Secondly, to cash out the inflated
obligations by using securities-backed lines
of credit.

Methodology for calculating the
beneficiary’s and the bank’s potential gains.

The first step is to calculate the
indicators, which reflect the potential gain
for the beneficiary. The first calculated
indicator is the “Value of initial investment
after circular trading™:

CIVIi= Iix%RI, 1)

where Ii — an initial investment, %R/ — a
rate of increase.

The next calculated indicator is “Clean
cashback value™

CCBV = CTVIix%CL, ?)

where %CL — a rate of credit line.
Next, we calculate the “return on
investment” for the beneficiary using the

formula: CCBV

1i

ROI =

x100. 3)

The next couple of indicators reflects
the potential gain for the bank. The first
is “bank profit through loan liquidation™

BPTLL=
= (CTVIix(1-%CL)~(CTVIix%IM)), (4)

where %IM — an instant margin call rate.

The last step is to calculate the “bank
profitability rate through loan liquidation”
using the following formula:

BPRTLL=

_(CTVIix(1-%CL) - ( CTVIix%IM))
) (CTVIix%IM) <100 6)

Due to the diversity of this financial
transaction, industry-standard rates have
been used in this calculation as it is not
possible to obtain accurate data due to the
complexity and lack of transparency.

4. Results

4.1. How Does Round-Trip Trading

Work?

In tax havens, the vast majority of FDI
flows do not go into projects based in the
country. Instead, they are redirected back
to the source country, a process known as
“round-tripping” .

Round-trip trading, or “round-tripping”,
is the unethical activity of repeatedly buying
and selling shares of the same securities to
deceive spectators into thinking the security
is more in demand than it is. Round-tripping
can also obstruct technical analysis that us-
es volume data by faking trade volume 2.

When compared to day traders’ or
regular investors’ legal open and close
transactions, this type of churning activity
is very different. In the end, every investor
makes a full circle when they purchase and
then sell securities.

According to The Wall Street Journal
(WSJ), round-tripping, often referred to as
round-trip deals or Lazy Susans, is a type
of barter in which a corporation sells “an
unused asset to another company while at
the same time agreeing to buy back the same
or similar assets at about the same price” *.

' Miles, T. (2013). Global investment fal-
ters but tax havens prosper, UN finds. Reuters.
URL: https://www.reuters.com/article/
us-tax-havens-idINBRE95P12820130626

2U.S. Securities and Exchange Commission.
“SEC v. Andrew S. “Fastow.” (2002). URL: https:/
www.sec.gov/litigation/complaints/compl7762.htm

3Cohen, L.P., Angwin, J. (2002). Investigators
Focus AOL Probe on Alleged ‘Round-Trip’ Deals.
Wall Street Journal. URL: https:/www.wsj.com/
articles/SB1029704211820792555
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The substance-over-form accounting
principle is broken when assets are
exchanged in a round-trip transaction
because there is no net economic substance
produced, yet the transactions may be
falsely recorded on the books of the parties
involved as a series of profitable sales and
beneficial purchases [6]. The businesses
seem to be expanding and quite busy, yet
the round-tripping industry does not bring
in any money but just inflates the stock'.

As aresult of this instance, the recipient
is profiting not from the sale but from the
liquidation of shares (usually through shell
companies).

Consequently, for the liquidation to be
profitable, the beneficiary should own many
shares in the company. Round-tripping
was essential in temporarily increasing the
market capitalizations of energy traders
such as Enron, CMS Energy, Reliant
Energy, Dynegy, and financial services
company Wirecard.

In international contexts, round-
tripping is a form of arrangement to evade
taxes and launder dirty money [33].

4.2. What are SBLOCs?

4.2.1. Explanation of SBLOCs

The determination of the variable
and fixed interest rate tiers for an SBLOC
account is based on the maximum
drawing power of the loan as indicated
in the Bancorp’s commitment letter (the
commitment amount), the sum of the Wall
Street Journal Prime Rate (WSJP), and the
applicable margin.

Borrowers can revolve the credit line,
giving them the flexibility to repay the line
without early prepayment penalties. There
1s no minimum draw amount, and there is
no time limit to make an initial draw on the
line. In addition, clients with a variable rate
can convert to a 36-month fixed rate at any

'McCrum, D., Palma, S. (2019). Executive
at Wirecard suspected of using forged contracts.
Financial Times. URL: https:/www.ft.com/

time during the life of the loan at no cost.

Your bank decides how much can be
borrowed. However, you might be able to
access up to 50% of the total value of your
investment.

The idea that you can only utilize
the stock in your brokerage portfolio as
security for SBLOCs is a common one.
Bonds, mutual funds, exchange-traded
funds (ETFs), or money market funds all
contribute to the available loan value, so you
can use a variety of products as collateral
for a loan.

A dollar-for-dollar loan won’t be given
due to the market’s volatility; however,
60% to 70% of the value of the securities
portfolio may be used as collateral,
according to Teigen?, chief investment
officer and certified financial planner at
Stockton, California-based FinDec.

Equities typically have advance rates
between 50 and 65 %, corporate bonds
between 65 and 80 %, and US Treasury
bonds around 95 % 3. However, the rates
might vary from provider to provider.

A line of credit secured by securities
may be a useful addition to a portfolio
of investments due to the following
advantages:

1. Fiscally adaptive. Access funds
quickly for a variety of purposes, such as
satisfying significant financial obligations
or seizing opportunities.

2. Cost-effective. There are no startup
costs, and you simply pay interest on the
cash you use, which is frequently less than
other financing choices.

3. Conceivably tax efficient.

2 Tiffany Lam-Balfour, Connor Emmert.
(2022). Using Stocks as Collateral Loans:
Securities-Based Lines of Credit. NerdWallet.
URL: https:/www.nerdwallet.com/article/investing/
securities-based-line-of-credit

3 Investor Alert: Securities-Backed Lines
of Credit. (2015). U.S. Securities and Exchange
Commission. URL: https://www.sec.gov/
oiea/investor-alerts-and-bulletins/sbloc#:~:-
text=I1t"s%20n0t%20uncommon%20for%20

content/03a5e318-2479-11¢9-8ce6-5db4543da632

a.paid%2Dfor%2C%20cash%20accounts
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An SBLOC may be set up in a tax-
efficient manner, allowing for more
efficient growth and asset preservation.
The interest paid on borrowed funds used
to buy taxable investments can be deducted
from your investment expenditures if you
itemize your deductions. Included in this
are the interest payments on loans taken
out to purchase investment property and
stock on margin.

4.2.2. The process of SBLOCs

The total lending value of the securities
in your account is available for borrowing by
the client. The amount that JPM is prepared
to loan against an asset is expressed as a
lending value, which is a portion of each
security’s market value. Without warning,
lending values may vary.

Lending value comes in two varieties.

The maximum amount that could be
borrowed against your portfolio is known as
the initial lending value (ILV). ILV affects
how much of your line you can draw from
and whether you can release or exchange
collateral.

The maintenance lending value (MLV)
specifies how much equity you must keep
in your portfolio in the absence of a release
or replacement of collateral. Therefore, a

market decline may not immediately result
in a margin call. Typically, a security’s
MLV is greater than its ILV. J.P. Morgan
determines MLVs up to regulatory
thresholds.

At first glance, this may seem
very complex, so there is a very simple
explanation in the form of a table on the
JPM homepage comparing two clients.

“Client A”, who is not using a line of
credit, and “Client B”, who is using a line
of credit (Figure 1).

In both cases, a $10,000,000 portfolio
and a $3,000,000 debt are assumed.

In the first case, Client A sells securities
worth $3,000,000. During the time under
review, the remaining $7,000,000 in the
portfolio made $483,000 in profit.

Client B uses a line of credit to pay the
$3,000,000 in the second column. Over the
same time, his $10,000,000 portfolio earns
a return of $690,000 without any changes.
Client B still makes $631,500 after fees and
interest, which is $148,500 (31%) more than
Client A did.

To be fair, this example from the
official JPM website is quite accurate, but
it is a bit unclear whether the whole 10
million portfolio backs 3 million of credit
from 5 million to 7 million because the

Client A Client B
Not using a Using a line
line of credit of credit
Balanced portfolio 410,000,000 $10,000,000
Liguidation amount $3,000,000 10
Remaining investment $7,000,000 S10000000 2 soesccssecccseoscsssesusy
____________ | Rather than liquidating i
: i 1 investments, a line of credit
Total portfolio return $483,000 s _31539_9‘9_[)_0_.' 1 was used to cover unexpected ;
i liquidity needs i
Total loan cost %0 ($58500) T TTTTTTTTTTTTTTTTTTTT
Net portfolio return $483,000 $631,500

Figure 1. Borrowing vs. Liquidating Portfolio Holdings: Which Strategy Should You Consider?
Source: JPMorgan Chase & Co. ("JPM’)
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actual lending amount for a portfolio this
size should be 5 million to 7 million (50%
to 70%).

4.2.3. About SBLOC rates

The maximum drawing power of
the loan, as stated in The Bancorp’s
Commitment Letter (Commitment Amount),
is calculated by adding the WSIJP, the
applicable margin, and the maximum
drawing power of the loan. This determines
the variable and fixed interest rate tiers for
an SBLOC account.

Depending on the provider, the credit
line can be revolved by the borrower, giving
them the freedom to repay it without being
penalized for early prepayment. There is no
time limit or minimum draw quantity for
the initial draw on the line. Additionally,
clients with variable rates have the free
option to switch to a 36-month fixed rate
at any time during the loan’s term. Possible
fares are shown in Table 2.

Advance rates (maximum percentages)
are presented in Table 3.

Table 2. Variable and fixed interest rate tiers for an SBLOC account

Commitment Amount
(Maximum Drawing
Power), doll

Variable Rate Calculation, %

36-Month Fixed Rate Calculation, %

100 000 — 249 999,99 WSJP - 0,25% WSJP + 1,00%

250 000 — 499 999,99 WSIJP - 0,50% WSIJP + 0,75%
500 000 — 999 999,99 WSIJP —0,75% WSJP + 0,50%
over 1 000 000 WSIJP - 0,75% WSJP + 0,50%

possible)

(If The Bancorp Bank, N.A.
(“Bank”) receives supporting
paperwork for a superior offer,
negotiated pricing may be

(If The Bancorp Bank, N.A.
(“Bank™) receives supporting pa-
perwork for a superior offer, ne-
gotiated pricing may be possible)

Source: SEICAA — SBLOC Interest Rate Information. (2023). Banking services provided by: The

Bancorp Bank, N.A. Member FDIC

Table 3. Advance rates (maximum
percentages) for different categories
of collateral

Type of collateral ?{i\t]zﬁ;:
Equities 50
Mutual Funds & ETFs 50
Muni and Corp bonds 80

Investment Grade Funds & ETFs 80
Treasuries 90

Cash 100

Source: SEICAA — SBLOC Interest Rate
Information. (2023). Banking services provided
by: The Bancorp Bank, N.A. Member FDIC

Collateral-based borrowing is not for
everyone, and financial experts should
evaluate a client’s comprehension of the
risks involved. Clients should consult with
a tax expert for any tax-related issues and
an attorney for any legal issues, as the bank
does not provide investing, tax, or legal
advice.

As of January 2023, publicly traded
stocks listed on a major U.S. exchange with
a daily price above $5 per share that account
for no more than 40% of the collateral value
(concentrated positions) are acceptable
assets for collateral-based borrowing'.

'SEICAA — SBLOC Interest Rate Information.
(2023). Banking services provided by: The Bancorp
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Beneficiary

Gains of
“Clean Cash-back”
1
|
1

Holds “N-amount* of 100% of public
stocks of company “XYZ”

(Inflated) Stock price

“Security Based Loan”
backed by inflated securities

Trust “X”

Shell company holding ‘

Publicly listed
Company “XYZ”

& Issued public stocks J
‘N
~N

Trust “Y”

Shell company holding
Circular trading of

Trust “Z”

Shell company holding

rest stock that isn’t
owned by the Owner

Figure 2. Income generation process
Source: Author's Own

Restricted and controlled shares, assets
held in a retirement account, and stocks of
The Bancorp Bank, N.A., or an associate
are not eligible. The loan products’ rates,
terms, and conditions are subject to change
without notice.

As referenced in Tables 1 and 2, the
SBLOC is a non-purpose loan that allows
borrowers to choose between fixed and
variable interest rate options. However,
banks may apply additional rules.

The variable rate calculation states that
changes to the commitment amount may
result in a change in the interest rate tier and
explains that collateral modifications can
also cause reassignment to a different rate
tier. Further on, the variable rate calculation
outlines that existing variable rate borrowers
can convert to the fixed rate option, with the
variable rate calculation noting that no fee
is applied when converting to a 36-month
fixed rate loan.

The 36-month fixed rate calculation ex-
plains that when the 36-month term ends, the
loan balance will become subject to the vari-
able interest rate unless the borrower chooses

Bank, N.A. Member FDIC. URL: https:/seicashac-
cess.mybankingservices.com/Global/IB%20-%20
Rates/Rate%20Sheets_37 45_145_100_102_155.pdf

to keep the fixed-rate option. Fixed-rate
SBLOC borrowers described in the 36-month
fixed rate calculation will be charged a
$500 fee when converting to a variable-rate
SBLOC before the end of the 36-month term
or when locking in a new fixed rate before
the end of the 36-month term.

Advance Rates indicate the maximum
percentages of securities allowed in the
pledged account, while the indicator Cash
states that the advance rate for an all-cash
portfolio is 95%.

4.3. “Clean Cashback” and visual
representation of the income
generation process

If both schemes are combined, the
result can best be described as “clean
cash back” and might be a very harmful
combination for financial markets.

The beneficiary of a “clean cashback”
holds, ideally, a substantial stake in the
business. Circular trading artificially
inflates the other portion of the shares. Shell
businesses (trusts) are utilized to mask these
transactions. Now the beneficiary utilizes
his overvalued securities to get a securities-
backed line of credit (as shown in Figure 2).

The beneficiary’s gain consists of a
tax-free “clean cashback™ of the overvalued
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stock. Thus, we can interpret a “clean
cashback” as the beneficiary’s gain, which
consists of tax-free clean cash out of the
overvalued stock.

It might not appear to be very lucrative
at first, but even if the bank only offers
between 50% and 70% of the stock portfolio’s
actual value, the value is inflated, and in
the event of a market shift, the portfolio is
liquidated and margin-called regardless.

Since the liquidation or margin call was
the bank’s idea rather than the beneficiary’s,
it is even debatable from a jurisdictional
standpoint if this is a pump and dump.
Because they were provided as a credit line,
those games are entirely tax-free.

4.4. Calculation of the potential

gains of the beneficiary and the

bank

Input data for the calculations are
presented in Table 4. Due to the diversity of
this financial transaction, industry-standard
rates have been used in this calculation as it
is not possible to obtain accurate data due
to the complexity and lack of transparency.

Table 4. Initial data based on fictional
estimates

Indicator Value:
Number of issued stocks 500
Number of stocks held by | 100 (20% of all
the beneficiary issued stocks)
Stock price, doll 10
Initial investment, doll 1 000
Number of stocks in a 400 (80% of all
circular trade issued stocks)
Rate of increase after 400
circular trading, %
Stock price after circular 40
trading, doll
The lowest value of the line 50

of credit, in % of the stock
portfolio’s actual value

OKOH4YaHwe Tabn. 4

Indicator Value:
The highest value of the line 70
of credit, in % of the stock
portfolio’s actual value
Established value for an 36 (-10%
instant margin call decrease of
(by the bank), doll! initial value)

Source: Author’s own formulation

The obtained data are presented in
Table 5.

Table 5. Data obtained

Indicator Value
CTVIi, doll. 4000
ROI (worst case credit line), % 100
ROI (best case credit line), % 180
Best BPTLL, doll. 1 600
Best BPTLL, % 80
Worst BPTLL, doll. 800
Worst BPRTLL, % 28,6

Source: Author’s own analysis

S. Discussion

The results we obtained, reflecting the
existence of the enrichment scheme based
on the artificial inflation of the share price
in general, are new. However, it is important
to draw attention to the findings that
numerous scientists have made regarding
the capital round-tripping process.

Several studies are devoted to the
assessment of all possible effects of
round-tripping. For example, Cieslik
& Gurshev [34] consider the impact of
this process on investment decisions
and conclude that the presence of round-
tripping FDI partners leads to a mixture

"May be triggered by the selling of stocks held
by trust holdings.
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of horizontal (proximity to customers and
concentration of production to achieve scale
economies) and vertical (availability of
production factors) motives for domestic
investment.

Note that none of the studies present
results related to estimates of returns from
the described process of round-tripping
assets for participants. However, several
scholars calculate how much round-tripping
inflates FDI. For example, Garcia-Herrero et
al. [35] recalculate FDI flows, considering
distortions associated with stops in OFCs.
Their study results in an estimate of the
actual size and distribution of Chinese
FDI, as well as flows and stocks, based on
weighted averages.

In our study, we do not set out to detect
the round-tripping process, focusing directly
on the assessment of potential income.
However, some authors provide techniques
to help identify this artifice.

For example, Makowski’s idea [36] is
to symmetrically measure both outgoing
and incoming investments. He proposes to
adjust outgoing investments to the values
of incoming investments. The suggested
approach introduces a deviation from the
Own funds at book value (OFBV) from
the books of the enterprise with the direct
investment of the direct counterparty.
OFBYV involves valuing an enterprise at
the value appearing in its books following
International Accounting Standards.

Many academic economists see this
mechanism as a threat to the economic
security of individual countries and
recommend paying close attention to it.

A study by Kalyanpur & Thrall [37]
highlights this trend. They found that once
a haven signs a bilateral investment treaty
with a partner state, elites from the partner
state are less likely to round-trip through
the haven. One possible explanation is that
signing new bilateral treaties with offshore
jurisdictions increases their importance at
the national level, and increased government
control outweighs the benefits of investment
protection for potential buyers. However,

they conclude that elites strategically choose
offshore jurisdictions that will give them
access to the Energy Charter Treaty (ECT).
They postulated that one can see more
offshore incorporations in havens that sign
up to the ECT, setting the stage for the treaty
to become the most popular mechanism for
elites to file arbitrations against their de
facto home state.

The closest to ours are the results of
studies that are in one way, or another
related to stock price manipulation. Among
them are the results obtained by Titman
et al. [38]. They discover, using account-
level data, that less skilled investors
build positions before suspicious split
announcements and sell during the post-
split period, while small retail investors
purchase shares in companies launching
suspicious splits. Additionally, they discover
that around the start of dubious splits,
insiders sell huge blocks of stock and obtain
loans using firm stock as collateral. This
result is consistent with ours: the fraudulent
scheme works. Our results are different in
that we consider stock overpricing to be a
consequence of capital round-tripping.

Huang & Cheng [39] analyzed the
dynamic relationship between abnormal
returns, turnover and volatility during the
period of stock manipulation in Taiwan
stock markets and assessed the impact of
stock manipulation on market depth. It
was revealed that during the manipulation
phase, pump-and-dump manipulations
cause significant short-term price impacts,
heightened volatility, high trading volumes,
short-term price continuations, and long-
term price reversals. As a result, they
significantly affect market efficiency. In
market stabilization situations, manipulation
has no effect on market performance
other than the fact that price declines and
abnormal returns are much less in the post-
manipulation era than they were in the
pre-manipulation period. These results
are consistent with ours in that this illegal
enrichment scheme is used in practice and
may have negative consequences for the
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stock market. However, in the approach we
describe, the initiator of the stock dump is
the bank that implements the margin call,
not the company itself.

Aggarwal & Wu [40] presented
theory and evidence of stock price
manipulation in their research. They clearly
demonstrated that manipulation increases
volatility, liquidity, and returns. Prices rise
throughout the manipulation period and fall
post- manipulation.

Our results are consistent with
those obtained in that the authors have
developed a method for calculating both
the truthful, informed party’s and the
manipulator’s expected profits. They also
use the regression model to calculate the
average daily returns over the manipulation
period as well as over the pre- and post-
manipulation periods. It was determined
that average daily returns were 6,11%
greater during the manipulation period than
for the benchmarks, and this difference is
statistically significant. The main difference
in our results is that we also consider the
yield arising from the pledge of securities
for the credit line.

One basic limitation of using the
results of our research is their approximate
character because the calculations are based
not on the real share quotations but on
artificially set parameters in order to test
the proposed methodology.

The research hypothesis is confirmed:
there is the possibility of an income-
generating scheme based on the process
of depositing securities inflated due to
the process of capital round-tripping to
OFCs and back in the form of FDI under
securities-backed lines of credit.

A visual representation of the process
and the calculated values of the profitability
and return on investment indicators serve
to complement this.

6. Conclusion

Overall, our paper adds to knowledge
on round-tripping investment by developing
a new vision to help explain how a

company’s share price inflates due to round-
trip FDI activities and examine the way
firms generate illicit income by using these
inflated shares as collateral for securities-
backed credit lines. We introduced a new
term for this illicit income: the beneficiary’s
clean cashback.

The following results were obtained
during our study:

Firstly, we found that the extended
earning scheme includes two inextricably
linked processes: capital round-tripping and
the use of a securities-backed credit line.

Secondly, round-trip investors
manipulate observers into believing that
the security is in higher demand than it is.
This comes at the expense of the imaginary
expansion of enterprises, which takes place
because of an “exchange” of unused assets
among them. “Exchange” means that
transactions are made at equivalent prices.
And the more shell companies are created,
the greater the increase in the share price.

Thirdly, the amount of possible credit
baked into securities is from 50% to 70%
of the total value of the investment. The
basic idea here is that the inevitable fall in
the price of the inflated stock will result
in a margin call, but not immediately.
This is because the maintenance lending
value, which determines how much capital
you must keep in your portfolio in the
absence of issuing or replacing collateral,
is always higher than the initial lending
value. Moreover, it is possible to set up
a securities-based line of credit in a tax-
efficient way, enabling more effective asset
preservation and growth.

Finally, clean cashback value depends
directly on how significantly the share
price was overvalued (rate of increase). For
example, we found that the final potential
beneficiary’s cashback could be about 180%
of the initial investment, subject to a 4-fold
increase in the share price. In this case, the
bank is not left out either. Its profitability on
this credit transaction in the worst case will
be 28.6% (if the amount of the credit line
is 70% of the total value of the investment)
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and in the best case, 80% (if the amount of
the credit line is 50% of the total value of
the investment).

Theoretical and practical significance
lies in the introduction and definition of
the term “Clean Cashback” for scientific
research, visualization of the income
generation process, and development of a
methodology to calculate the profitability
for all participants involved.

This study is useful by itself as a
building block for other studies relating
to the calculation of the potential income
of the beneficiary and the bank based on
the real financial performance of various
companies. But it may have more direct
implications for exactly how the process of
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YOK 336.64

Mcnonb3oBaHue UCKYCCTBEHHO NEPEOLLEHEHHbIX aKL UM
B KayecTBe obecneyeHus No KpeauTaM Kak cnocob nonyyeHus
[OMNONHUTENbHOro A0X0Aa — «4UCTbIN Kewwbak»

M. O. Kakaynuna © , A. C. Bazuep (©© P4

Qunancoswiti ynusepcumem npu Ilpasumenvcmee Poccutickou @edepayuu,
2. Mocksa, Poccus

O Wagner.Alexander.Sebastian@gmail.com

AHHoTaums. [Npobnema 0b0ralyeHms H3 0CHOBE MCKYCCTBEHHOMO 3aBbILLEHNS LIEH Ha aK-
Lunn nprobpena ocobyto aKTYanbHOCTb B NOCNeAHee AecaTuneT1e B CBA3M C yae-
NNYEHNEM KONMYecTBa CYAebHbIX MCKOB, MOAaHHbBIX MPOTUB Pa3MYHbIX NYBAUYHBIX
KoMNaHuK. Lienbto AaHHOro CCnefoBaHus ABNSeTCS AeTanbHoe n3yyeHve npouec-
Ca NoNyyeHus JOX0[a B Pesynbrate 3a/10ra MCKYCCTBEHHO NepPeoLeHEeHHbIX aKLMIA
1 onpegeneHne BO3MOXKHOM [OXOAHOCTM OT 3TOV OnepaLumn Ans BCex BOBNEYEHHbIX
y4YaCTHMKOB. [MN0TEe3a NcCnefoBaHNA 3aKI4Y3EeTCS B BOSMOXHOCTM CYLLLECTBOBAHUS
CXeMbl MONYYeHWs [,0X0/3, OCHOBaHHOM Ha NpoLiecce AenoHUPOBaHMS NepeoLieHeHHbIX
LieHHbIX Bymar KoMnaHuM nod obecneyeHHble LieHHbIMY BymMaramm KpeauTHbIE NIUHWK,
npeanaraemMble GUHaHCOBbIMY Y4pexaeHnamm no scemy mypy. Mpoueaypa nccnepo-
BaHWS 33K/0YaETCH B MO3TANHOM M3YYeHnn ABYX NPOLLECCOB: KpYroobopoTa Kanuntana
KaK OCHOBbI 33BblLUEHWS LieH Ha aKLMW 1 NOCNeAYoLLEro 33/10ra aKLMIA AN NONYYeHns
KPeAMTHOM MIMHUK, 3 TaKXe B NpuMeHeHnr dopMynbl [llonoHa Ansg pacyeTa [OX04HOCTU
nHBecTULMiA. OCHOBHbIE Pe3ynbTaThl CCNeA0BaHWS NMOKa3bIBaOT, YTO MOTEHLIMANbHDbIN
L0X0[ 6eHe@ULIMBPa MOXKET COCTaBUTb NpMepHO 180 % 0T NepBOHaYaIbHbIX MHBECTU-
LWl MPpKY YCNoBMW HYETbIPEXKPETHOMO POCTA LieH Ha aKLmmn. CornacHo NoyYeHHbIM OaH-
HbIM, pEHTabeNbHOCTb [aHHOM KPeAUTHOW onepaLmn Ans KOMMepYecKoro baHka co-
ctaBnseT ot 28,6 0o 80 %. TeopeTnyeckas 1 NPaKTUYECKasd 3HaYMMOCTb 3aK/TH043EeTCH
BO BBEAEHUM U nHTepnpeTaumm TepmmnHa «Clean Cashback» gnsa HayyHbIx Mccnenosa-
HUI, BU3Yanm3aL/m NpoLIecca NonyveHns AoX0Aa U pa3paboTke METOA0I0M MM PacHeTa
[O0X0OHOCTY 415 BCEX BOBMEYEHHDBIX Y4aCTHNKOB. OOHUM 13 HaNPaBNeHWA AanbHEeRLLNX
nccnenoBaHnl SBNSETCA M3YYeHue peakLmm hoHA0BOr0 PbiHKa H3 06Ban 33BbILLIEHHbIX
LieH Ha aKLMW C y4eTOM BPEMEHHOr 0 N1ara A0 HaCTYMEHNS MapXUMH-KOMNa.

Knioyesbie cnosa: YiCTbIV KeLLBO3K; KpeaUTHasA IMHUS MO, 3a710T LieHHbIX Bymar; Kpyro-
BOE [OBVXEHWE KanuTana; 4OX0AHOCTb MHBECTULMM; MPSMble MHOCTPaHHbIE MHBECTU-
LiMW; MBHUNYNMPOBEHMNE PbIHKOM; MapPXUMH-KOJI.
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