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Factors Influencing Life Expectancy
in Low-Income Countries: A Panel Data Analysis

Emmanouil Taxiarchis Gazilas ©© D<

University of Piraeus,
Piraeus, Greece

< mgazilas@unipi.gr

Abstract. Understanding the factors influencing life expectancy in low-income countries

is crucial for formulating effective health and economic policies. This study aims to ex-
plore the determinants of life expectancy in these countries by analyzing panel data from

2004 to 2021. The hypothesis posits that economic indicators, healthcare expenditure,
and agricultural land significantly affect life expectancy, while high HIV prevalence neg-
atively impacts it. The research procedure involved using Ordinary Least Squares (OLS)

regression analysis with life expectancy at birth as the dependent variable and GDP per
capita (PPP, constant 2021 international $), government health expenditure per capita

(current international $), agricultural land (% of land area), HIV prevalence (% of popula-
tion ages 15-49), and current health expenditure per capita (current international $) as

independent variables. The main results indicate that GDP per capita, government health

expenditure, and agricultural land positively influence life expectancy, highlighting the

importance of economic growth, healthcare investment, and food security. In contrast,
HIV prevalence has a significant negative effect on life expectancy, underscoring the

health burden of the epidemic. Statistical tests for heteroskedasticity and normality re-
veal some deviations, but the robustness of the analysis is maintained through appro-
priate econometric techniques. Theoretically, this study contributes to the literature by

providing a nuanced understanding of how economic and health-related factors interact
to affect life expectancy in low-income countries. Practically, the findings suggest that
policies aimed at boosting economic growth, increasing healthcare spending, improving

agricultural practices, and addressing HIV/AIDS are vital for enhancing life expectancy.
This research offers valuable insights for policymakers in low-income countries striving
to improve population health outcomes.

Key words: life expectancy; low-income countries; health expenditure; GDP per capits;
HIV prevalence.

JEL O11, 115, H51, 131

Original Paper

1. Introduction

Life expectancy at birth serves as
a critical indicator of a population’s over-
all health and well-being, reflecting the av-
erage lifespan of individuals within a given
country or region. In low-income coun-
tries, where health disparities and socioec-
onomic challenges are often pronounced,
understanding the determinants of life ex-
pectancy is of paramount importance for
policymakers, healthcare professionals, and

development practitioners. Improvements
in life expectancy not only signify advance-
ments in healthcare and public health inter-
ventions but also reflect broader socioeco-
nomic progress and development.

This study investigates the factors influ-
encing life expectancy at birth in 19 low-in-
come countries over the period from 2004
to 2021. These countries represent diverse
regions with varying levels of econom-
ic development, healthcare infrastructure,

@ © Emmanouil Taxiarchis Gazilas, 2024
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and social conditions. By analyzing panel
data encompassing variables such as GDP
per capita, government and current health
expenditures, agricultural land percentage,
HIV prevalence, and others, this research
aims to uncover the complex interplay be-
tween economic, health, and environmental
factors that shape life expectancy outcomes.
The importance of understanding the deter-
minants of life expectancy in low-income
countries cannot be overstated. These na-
tions often face formidable challenges such
as limited access to healthcare services, in-
adequate nutrition, high prevalence of in-
fectious diseases, and socioeconomic ine-
qualities. By identifying the key drivers of
life expectancy improvements, policymakers
can develop targeted interventions and poli-
cies to address these challenges effectively.

The central research questions guiding
this study are:

RQI: How do GDP per capita and
healthcare expenditure impact life expec-
tancy in low-income countries?

RQ2: What is the role of agricultural
land in determining life expectancy?

RQ3: How does the prevalence of HIV
affect life expectancy in these regions?

By addressing these questions, the study
aims to provide empirical evidence that can
inform policy decisions to enhance popula-
tion health outcomes in low-income countries.

The purpose of this study is to iden-
tify and quantify the key determinants of
life expectancy in low-income countries.
Specifically, the research aims to investigate
how economic factors, healthcare expendi-
tures, agricultural practices, and disease prev-
alence influence life expectancy over time.

Research hypotheses:

H1I: The higher GDP per capita, in-
creased government health expenditure,
and greater agricultural land area positive-
ly affect life expectancy, while higher HIV
prevalence negatively impacts it.

H?2: The economic growth and health-
care investments are critical for improving

life expectancy, whereas the health burden
of HIV remains a significant challenge.
Structure of the article. This paper
begins with a review of relevant literature,
highlighting previous research on life ex-
pectancy determinants and the methodolo-
gies employed. Subsequently, the data and
methodology section outline the panel da-
taset used in the analysis and describes the
econometric techniques employed to as-
sess the relationships between independent
variables and life expectancy. The empiri-
cal results section presents the findings of
the regression analysis, elucidating the sig-
nificant determinants of life expectancy in
low-income countries. Through this com-
prehensive analysis, this study aims to con-
tribute to the ongoing discourse on popula-
tion health and development in low-income
countries, ultimately guiding efforts to im-
prove life expectancy and well-being for all.

2. Literature review

A substantial body of literature estab-
lishes a strong positive correlation between
economic performance, typically measured
by GDP per capita, and life expectancy.

Preston [1] was among the first to
demonstrate this relationship, showing that
higher national income levels are generally
associated with longer life spans. This con-
nection is attributed to mechanisms such as
improved access to healthcare, better nutri-
tion, and enhanced living conditions that
accompany higher income levels.

Bloom & Canning [2] emphasized that
economic growth facilitates increased in-
vestments in health infrastructure and ser-
vices, thereby improving health outcomes.
Wealthier countries are better positioned
to afford advanced medical technologies,
comprehensive public health programs, and
robust healthcare systems, all of which con-
tribute to higher life expectancy. However,
the marginal benefits of increased GDP on
life expectancy tend to diminish as coun-
tries become wealthier, indicating that oth-
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er factors also play significant roles in de-
termining life expectancy.

Pritchett & Summers [3] further exam-
ined the relationship between wealth and
health, suggesting that income is a power-
ful determinant of health outcomes. Their
analysis indicated that a significant portion
of the variance in life expectancy across
countries could be explained by differenc-
es in income levels.

Deaton [4] echoed this sentiment, ar-
guing that higher income not only im-
proves health through direct spending on
healthcare but also through improved living
standards and reduced stress levels.

Government health expenditure is an-
other critical determinant of life expectan-
cy. Numerous studies indicate that higher
public spending on health correlates with
better health outcomes.

Gupta [5] analyzed the impact of pub-
lic health expenditure on health indicators
in developing countries and found that in-
creased government spending significantly
improved life expectancy. They suggested
that government investment in health infra-
structure, preventive care, and health edu-
cation can substantially enhance popula-
tion health. In low-income countries, where
healthcare systems often suffer from un-
derfunding and inefficiencies, government
health expenditure becomes even more vital.

Sachs [6] highlighted the importance
of public health investment in combating
infectious diseases and reducing mortali-
ty rates. Targeted government spending on
health programs, especially those focusing
on maternal and child health, can lead to
substantial improvements in life expectancy.

Bokhari [7] conducted a cross-country
analysis that confirmed the positive impact
of public health expenditure on health out-
comes. They found that an increase in pub-
lic health spending was associated with
a decrease in child and maternal mortali-
ty, underscoring the critical role of govern-
ment intervention in health.

This finding was supported by
Anyanwu [8], who demonstrated that gov-
ernment health expenditure significantly
reduced infant mortality rates in African
countries.

Current health expenditure per capi-
ta, encompassing both public and private
spending on health services, is a direct
measure of resources devoted to healthcare.
Studies consistently show that higher health
expenditure is associated with better health
outcomes and increased life expectancy.

Novigon et al. [9] conducted a cross-
country analysis in sub-Saharan Africa and
found that health expenditure significant-
ly improved life expectancy and reduced
mortality rates. They argued that increased
spending on health services leads to better
healthcare delivery, more effective disease
prevention, and improved health infrastruc-
ture. However, the effectiveness of health
expenditure depends on resource utiliza-
tion efficiency.

Farag et al. [10] emphasized that mere-
ly increasing health spending is not suf-
ficient; the quality of spending matters.
Health expenditure should be targeted to-
wards primary healthcare, preventive ser-
vices, and health system strengthening to
achieve optimal outcomes. In low-income
countries, where healthcare systems are of-
ten strained, efficient resource allocation is
crucial for maximizing the impact of health
expenditure on life expectancy.

Wagstaff [11] emphasized the need
for efficient use of health funds, arguing
that resources should be allocated based
on health needs rather than political con-
siderations. They suggested that prioritiz-
ing cost-effective interventions, such as im-
munizations and maternal health services,
can lead to significant improvements in life
expectancy.

Rajkumar [12] also highlighted the im-
portance of governance in determining the
effectiveness of health expenditure, noting
that countries with better governance struc-
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tures tend to achieve better health outcomes
from their health spending.

The percentage of agricultural land as
part of total land area significantly influenc-
es life expectancy, particularly in low-in-
come countries where agriculture is central
to the economy and livelihoods. Agricultural
land availability and utilization affect food
security, nutrition, and overall health.

The World Bank [13] highlighted that
agricultural productivity and food availa-
bility are closely linked to nutritional sta-
tus, which in turn impacts health outcomes
and life expectancy.

Maxwell & Smith [14] explored the
relationship between agricultural land use
and food security, arguing that access to
sufficient and nutritious food is essential
for maintaining good health and prolonging
life expectancy. They noted that in many
low-income countries, subsistence agricul-
ture is a primary source of food, and fluctu-
ations in agricultural productivity can have
direct consequences on health and mortali-
ty rates. Moreover, the transition from sub-
sistence to commercial agriculture has im-
plications for health and nutrition.

Pingalli [15] discussed the “nutrition
transition” in developing countries, where
shifts in agricultural practices and diets can
lead to improved or deteriorating health
outcomes. Policies promoting sustainable
agricultural practices, diversified diets, and
food security are crucial for enhancing life
expectancy in low-income countries.

Bezuneh et al. [16] emphasized that
food security is a vital determinant of
health, noting that agricultural policies that
improve food availability and accessibility
can have significant health benefits.

Sahn & Steifel [17] found that im-
provements in agricultural productivi-
ty and food security were associated with
better nutritional status and lower mortality
rates among children in African countries.
Similarly, Alderman et al. [ 18] demonstrat-
ed that food security interventions, such as

school feeding programs and nutrition edu-
cation, could substantially improve health
outcomes and life expectancy.

HIV prevalence remains a significant de-
terminant of life expectancy, particularly in
sub-Saharan Africa, where the burden of the
disease is highest. The HIV/AIDS epidemic
has had a devastating impact on population
health, reducing life expectancy and revers-
ing health gains in many affected countries.

Unaids [19] reported that despite pro-
gress in combating HIV, the disease contin-
ues to pose a major public health challenge,
particularly in low-income countries with
limited healthcare resources.

Trickey et al. [20] showed that ac-
cess to antiretroviral therapy (ART) sig-
nificantly improves the survival of HIV-
positive individuals, thereby enhancing life
expectancy. They emphasized the impor-
tance of early diagnosis, timely treatment,
and sustained access to ART in reducing
HIV-related mortality and extending life
expectancy. However, disparities in access
to HIV treatment and healthcare services
remain a challenge in many low-income
countries, limiting the potential benefits of
ART. Moreover, the impact of HIV on life
expectancy extends beyond direct mortali-
ty. HIV/AIDS affects economic productiv-
ity, social stability, and healthcare systems,
further exacerbating health disparities and
reducing life expectancy.

De Walque [21] highlighted the socio-
economic consequences of HIV, including
increased healthcare costs, loss of labor pro-
ductivity, and heightened poverty levels, all
of which contribute to lower life expectancy.

Fox & Rosen [22] discussed the broad-
er implications of HIV on public health,
noting that high prevalence rates can strain
healthcare systems and divert resources
away from other critical health services.
They argued that comprehensive HIV pro-
grams that include prevention, treatment,
and support services are essential for miti-
gating the impact of HIV on life expectancy.
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Bor et al. [23] also emphasized the im-
portance of integrating HIV services with
other health programs to enhance overall
health outcomes and extend life expectancy.

Anand & Ravallion [26] find that both
private incomes and public services signif-
icantly improve human development indi-
cators, including life expectancy, in poor
countries, highlighting the crucial role of
public health services in enhancing life out-
comes even when private incomes are low.

Cutler et al. [27] reveal that economic
improvements, reductions in infectious dis-
eases, and advancements in medical tech-
nology are major determinants of declining
mortality rates, with education and income
also playing critical roles in increasing life
expectancy.

Houweling et al. [28] demonstrate that
using different economic indicators can
lead to varying conclusions about health
inequalities among children in developing
countries, concluding that a multidimen-
sional approach is necessary to accurate-
ly assess the impact of economic status on
health outcomes, including life expectancy.

Jamison et al. [29] show that signifi-
cant investments in health and economic
policies can lead to a convergence in glob-
al health outcomes by 2035, identifying in-
creased health expenditure and econom-
ic growth as critical factors for improving
life expectancy in low-income countries.

O’Donnell et al. [30] provide robust
methodologies for analyzing health equity
and demonstrate the importance of house-
hold economic status in determining health
outcomes, emphasizing that equitable dis-
tribution of health resources is essential for
improving life expectancy.

Reyes & Cornia [31] find that struc-
tural adjustment policies in sub-Saharan
Africa have often led to deteriorations in
health outcomes, including reduced life ex-
pectancy, arguing that these policies can
undermine health systems and economic
stability.

Schultz [32] highlights that invest-
ments in health and education significant-
ly enhance economic development and life
expectancy in Africa, emphasizing the in-
terdependence of health and education pol-
icies in achieving improved life outcomes.

Smith [33] demonstrates a strong, du-
al relationship between economic status and
health, where better health leads to higher
economic productivity and vice versa, con-
cluding that improving economic conditions
is crucial for enhancing life expectancy.

Strauss & Thomas [34] find that im-
proved nutrition and health are key drivers
of economic development, which in turn
positively affect life expectancy, underscor-
ing the importance of health and nutrition
investments for sustained economic growth.

Wang [35] shows that maternal educa-
tion, household wealth, and access to health-
care are critical determinants of child mor-
tality in low-income countries, suggesting
that improving these factors can significant-
ly enhance life expectancy in these regions.

In conclusion, the substantial body of
literature highlights the multifaceted rela-
tionship between economic performance,
public health expenditure, agricultural pro-
ductivity, and HIV prevalence on life ex-
pectancy in low-income countries. Studies
consistently demonstrate that higher GDP
per capita and increased public health
spending are positively correlated with
improved health outcomes and longer life
spans, attributed to better access to health-
care, nutrition, and living conditions.

However, the diminishing margin-
al benefits of GDP growth in wealthi-
er nations suggest the importance of effi-
cient resource allocation and governance.
Agricultural productivity and food securi-
ty are also critical, as they directly impact
nutrition and health, particularly in regions
reliant on subsistence farming.

Furthermore, the high prevalence of
HIV/AIDS remains a significant barrier to
increasing life expectancy, with the need
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for comprehensive prevention, treatment,
and support programs being paramount.
Effective policies must therefore focus on
economic growth, healthcare investment,
efficient resource utilization, agricultural
development, and robust HIV/AIDS inter-
ventions to enhance life expectancy and
overall health outcomes in low-income
countries.

3. Research Data
and Methodology

The econometric estimation was based
on a balanced panel of 19 low-income
countries covering the period 2004-2021
(n=19 and ¢ = 18)* The data collected from
World Data Indicators website and the coun-
tries used for our analysis are Afghanistan,
Burkina Faso, Burundi, Central African
Republic, Chad, Congo, Ethiopia, Gambia,
Guinea, Liberia, Madagascar, Malawi, Mali,
Mozambique, Niger, Rwanda, Sierra Leone,
Togo, Uganda

Our model includes several variables
that represent different aspects of socio-
economic development and healthcare pro-
vision (Table 1).

In this analysis, we employed an
Ordinary Least Squares (OLS) regression

Table 1. Variables

model to examine the relationship between
life expectancy at birth and the set of the
key independent variables in low-income
countries. The OLS model allows us to es-
timate the linear association between life
expectancy and the socio-economic and
health-related factors.

LifeExp, = b, + b, - GdpPc, +
+b, - GovHealthExp,, +

1
+b, - ArgLand,, + b, - Hiv, + )

+b, - HealthExp,, +e,,

Where: i is the country and ¢ is the year
i=1,2,3,...,19and=1,2, 3, ...,18).

Summary statistics for the panel are
presented in Table 2.

In this panel summary, the key varia-
bles show notable variation across countries
and over time. The mean life expectancy of
58.085 years signifies the overall health sta-
tus across the panel, with a notable variation
from 46.038 to 66.774 years, indicating di-
versity in health outcomes among nations.
Examining GDP per capita, which ranges
from 860.9989 to 3054.452 constant 2021
international dollars, reflects the economic
heterogeneity and potential disparities in re-
source allocation for healthcare.

Variable Type Variable Symbol Variable Definition
Dependent Variable LifeExp Life expectancy at birth, total (years)
Independent Variable GdpPc GDP per capita, PPP (constant 2021 internation-
al $)

GovHealthExp Domestic general government health
expenditure per capita, PPP (current
international $)

ArgLand Agricultural land (% of land area)

Hiv Prevalence of HIV, total (% of population ag-
es 15-49)

HealthExp Current health expenditure per capita, PPP (cur-
rent international )
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Table 2. Panel Summary Statistics

Variable Mean Std Min Max Observations
LifeExp overall 58.08532 4.40689 46.038 66.774 N =342
between 3.438821 50.62683 63.44689 n=19
within 2.860897 | 50.01298 63.67899 T=18
GdpPc overall 1803.258 541.1289 860.9989 | 3054.452 N=342
between 492.2519 949.5221 2614.764 n=19
within 250.1771 970.9818 2713.17 T=18
GovHealthExp | overall 16.95455 10.68771 | 0.8824918 73.5307 N =342
between 7.650567 3.655804 35.22091 n=19
within 7.655973 | —3.459767 | 55.26435 T=18
Argland overall 47.0661 21.07321 7.825291 81.89252 N =342
between 21.49536 7.888518 78.71698 n=19
within 2.250415 | 34.89548 | 54.40428 T=18
Hiv overall 2.895906 3.180307 0.1 12.6 N=342
between 3.223361 0.1 11.8 n=19
within 0.4922137 | 0.3625731 | 5.462573 T=18
HealthExp overall 88.26301 52.52018 20.54935 363.6112 N =342
between 39.21742 30.65338 198.9078 n=19
within 36.01441 | —16.69177 | 281.3309 T=18

Note: Provided by Author, Calculated in STATA 14.2

Moreover, the considerable varia-
bility in government health expenditure,
ranging from 0.8824918 to 73.5307 PPP
(current international $) per capita, un-
derscores the differential prioritization of
public health initiatives among these na-
tions. The proportion of agricultural land,
spanning from 7.825291 % to 81.89252 %
of total land area, highlights the varying
reliance on agriculture and its potential
implications for food security and nutri-
tion, vital factors influencing population
health.

Additionally, the prevalence of HIV,
ranging from 0.1 % to 12.6 % of the popu-
lation aged 15-49, underscores the complex

interplay between disease burden and life ex-
pectancy.

The detailed summary statistics for the
dependent variable, LifeExp (life expectan-
cy at birth), offer a comprehensive snap-
shot of the distribution and variability of
life expectancy across the panel of low-in-
come countries (Table 3).

With a mean life expectancy of
58.08532 years and a median of 58.788 years,
the data suggests a relatively stable aver-
age lifespan, albeit with notable variations
among countries. The standard deviation of
4.40689 underscores the degree of dispersion
around the mean, indicating diverse life ex-
pectancy outcomes within the dataset.
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Table 3. Detailed Summary Statistics (Dependent Variables)

LifeExp
Percentiles Smallest
1% 47.426 46.038
5% 49.948 46.433
10 % 52.044 46.851 N 342
25% 55.025 47.426 Sum of Wgt. 342
50 % 58.788 Mean 58.08532
Largest Std. Dev. 4.40689
75 % 61.315 66.072
90 % 63.136 66.251 Variance 19.42068
95 % 64.838 66.437 Skewness —0.4494857
99 % 66.072 66.774 Kurtosis 2.665577

Note: Provided by Author, Calculated in STATA 14.2

Examining percentiles reveals a range
of values from 46.038 years at the 1st per-
centile to 66.072 years at the 99th percen-
tile, highlighting the presence of outliers
and extreme values. The negative skew-
ness (—0.4494857) suggests a slight left-
ward skew in the distribution, while the
positive kurtosis (2.665577) indicates
a relatively peaked distribution with heav-
ier tails.

Overall, these statistics paint a nu-
anced picture of life expectancy dynamics
in low-income countries, showcasing both
the central tendencies and the variability of
outcomes across the panel.

Correlation Coefficients Formula is
given in equation (2):

Z(x, —)?)-(yl. —f) .
Z(X,- _f)z -Z(y,- _37)2

Positive correlations are observed
between life expectancy and several

variables, albeit with varying strengths.
Notably, life expectancy exhibits moderate

p= 2)

positive correlations with GDP per capi-
ta (correlation coefficient = 0.4048) and
government health expenditure per cap-
ita (correlation coefficient = 0.4624), in-
dicating that higher economic prosperity
and increased investment in public health
are associated with longer life expectan-
cies (Table 4).

Similarly, life expectancy also shows
a moderate positive correlation with ag-
ricultural land (correlation coefficient =
=0.4336), suggesting a potential link be-
tween agricultural productivity, food se-
curity, and population health outcomes.
Conversely, a negative correlation is
observed between life expectancy and
HIV prevalence (correlation coefficient =
= —-0.2090), indicating that higher prev-
alence rates of HIV are associated with
lower life expectancies. This underscores
the significant impact of infectious dis-
eases on population health outcomes, par-
ticularly in low-income countries where
HIV/AIDS remains a significant public
health challenge.
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Table 4. Correlation Coefficients and Significance

LifeExp GdpPc GovHealthExp | ArglLand Hiv HealthExp
LifeExp 1
GdpPc 0.4048* 1
0.0000
GovHealthExp | 0.4624* 0.3753* 1
0.0000 0.0000
Argland 0.4336* 0.2920%* 0.4534* 1
0.0000 0.0000 0.0000
Hiv 0.2090* | —0.1922* —-0.0087 0.1280* 1
0.0001 0.0003 0.8731 0.0179
HealthExp 0.3613* 0.5091* 0.2981* 0.2568* | —0.1012 1
0.0000 0.0000 0.0000 0.0000 0.0616

Notes: * Coefficients below the Correlation Coefficients indicate the P-Value significance; Provided

by Author, Calculated in STATA 14.2

The correlation matrix also reveals
positive correlations between life ex-
pectancy and current health expendi-
ture per capita (correlation coefficient =
= 0.3613), highlighting the importance
of healthcare investment in improving
overall population health. However, the
strength of this correlation is relative-
ly weaker compared to GDP per capi-
ta and government health expenditure
per capita.

4. Results

The results of the regression analysis
by formula (1) are presented in Table 5.

GDP per capita (GdpPc) is positively
and significantly associated with life ex-
pectancy, with a coefficient of 0.00101,
significant at the 5 % level (p < 0.05).
This suggests that economic prosperity
plays a crucial role in enhancing popula-
tion health. A higher GDP per capita in-
dicates better living standards, improved
access to healthcare, education, and nutri-

tion, all of which are essential for extend-
ing life expectancy.

Economic growth likely provides the
resources needed for governments and in-
dividuals to invest in health-promoting
activities and services, ultimately leading
to longer lifespans. Government health
expenditure per capita (GovHealthExp)
emerges as a critical factor in improv-
ing life expectancy, with a highly signif-
icant coefficient of 0.103 (p < 0.01). This
strong positive relationship underscores
the importance of public health invest-
ment in enhancing population health out-
comes.

Increased government spending on
health can lead to better healthcare infra-
structure, more comprehensive healthcare
services, and greater accessibility to med-
ical care for all segments of the popula-
tion. These improvements are essential for
preventing and treating diseases, reduc-
ing mortality rates, and promoting overall
health, thereby extending life expectancy.
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Table 5. Regression Analysis

VARIABLES LifeExp
GdpPc 0.00101**
(0.000434)
GovHealthExp 0.103%**
(0.0209)
Argland 0.0579%**
(0.0104)
Hiv —0.284%**
(0.0621)
HealthExp 0.0111***
(0.00426)
Constant 51.65%**
(0.752)
Observations 342
R-squared 0.376

Notes: LifeExp — Life expectancy at birth, total (years); GdpPc — GDP per capita, PPP (constant
2021 international $); GovHealthExp — Domestic general government health expenditure per capita, PPP
(current international $); Argland — Agricultural land (% of land area); Hiv — Prevalence of HIV, total
(% of population ages 15-49); HealthExp — Current health expenditure per capita, PPP (current interna-
tional $); Standard errors in parentheses — *** p<0.01, ** p<0.05, * p<0.1; Provided by Author, Calculat-

ed in STATA 14.2

The percentage of agricultural land
(ArglLand) also shows a significant pos-
itive impact on life expectancy, with
a coefficient of 0.0579, significant at the
1 % level (p < 0.01). This finding high-
lights the role of agricultural produc-
tivity and food security in determining
population health. Greater agricultural
land use can enhance food availability
and nutrition, which are fundamental to
maintaining good health and preventing
malnutrition-related illnesses. Access to
sufficient and nutritious food supports
healthy growth and development, reduc-
es the incidence of food-related diseas-
es, and contributes to longer, healthier
lives. Conversely, HIV prevalence (Hiv)
has a negative and highly significant ef-

fect on life expectancy, with a coeffi-
cient of -0.284 (p < 0.01).

This negative relationship reflects the
severe health burden posed by HIV/AIDS
in low-income countries. High HIV preva-
lence is associated with increased morbid-
ity and mortality, reducing life expectancy.
The epidemic strains healthcare systems, di-
verts resources from other health priorities,
and affects the most productive age groups,
exacerbating its impact on population health.
Addressing the HIV/AIDS epidemic through
effective prevention, treatment, and care
strategies is crucial for improving life ex-
pectancy in affected regions.

Current health expenditure per capita
(HealthExp) positively influences life ex-
pectancy, with a coefficient of 0.0111, sig-
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nificant at the 1 % level (p < 0.01). This
variable captures the total resources allo-
cated to healthcare services, including both
public and private spending. Higher health
expenditure per capita signifies more com-
prehensive and accessible healthcare ser-
vices, better medical technology, and higher
quality of care. Such investments are vi-
tal for preventing and managing diseases,
promoting health, and ultimately increas-
ing life expectancy.

The significant positive impact of
health expenditure on life expectancy under-
scores the need for sustained and enhanced
investment in healthcare systems to achieve
better health outcomes. The constant term of
51.65, significant at the 1 % level, represents
the baseline level of life expectancy when
all independent variables are zero.

This baseline provides a reference
point for understanding the additional con-
tributions of each independent variable to
life expectancy. The R-squared value of
0.376 indicates that approximately 37.6 %
of the variability in life expectancy can be
explained by the independent variables in-
cluded in the model. While this suggests
that other factors not captured by the mod-
el also play a role in determining life ex-
pectancy, the included variables provide
a substantial and meaningful explanation
of the differences in life expectancy across
low-income countries.

The Breusch-Pagan / Cook-Weisberg
test for heteroskedasticity is used to determine
whether the variance of the errors in a regres-
sion model is constant, which is an important
assumption of the Ordinary Least Squares
(OLS) regression. The null hypothesis (Ho)
for this test is that the variance of the errors is
constant (homoscedasticity) (Table 6).

In the given results, the test statis-
tic (chi-squared) is 3.25 with 1 degree of
freedom. The p-value associated with this
test statistic is 0.0714. Since the p-value
(0.0714) is greater than the common sig-
nificance level of 0.05, we do not reject the

null hypothesis of constant variance. This
suggests that there is no strong evidence of
heteroskedasticity in the regression model
at the 5 % significance level.

Table 6. Heteroskedasticity Test

Breusch-Pagan / Cook-Weisberg test
for heteroskedasticity

Ho: Constant variance
Variables: fitted values of LifeExp
chi2(1)=3.25
Prob > chi2 = 0.0714

Note: Provided by Author, Calculated in
STATA 14.2

However, it’s worth noting that the
p-value is relatively close to 0.05, indi-
cating that heteroskedasticity might be an
Issue at a slightly less stringent significance
level (e.g., 10 %).

The Breusch and Pagan Lagrangian
Multiplier (LM) test for random effects
provides critical information on whether
a random effects model is more appropri-
ate than a simple OLS regression model for
the given dataset (Table 7).

The key aspect of this test is to deter-
mine if the variance of the random effects
(Var(u)) is significantly different from ze-
ro. The null hypothesis (Ho) posits that the
variance of the random effects is zero, im-
plying that individual-specific effects are
not significant and that a pooled OLS mod-
el would suffice.

In the provided results, the variance
of life expectancy (LifeExp) is reported
as 19.42068 with a standard deviation of
4.40689. The variance of the error term (e)
is 2.339935 with a standard deviation of
1.529685, and the variance of the random
effects (u) is 10.48759 with a standard de-
viation of 3.238455. These variances indi-
cate the distribution and variability of the
life expectancy data, the error term, and the
random effects, respectively.
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Table 7. Test for Random Effects

Breusch and Pagan Lagrangian multiplier test for random effects

Var
LifeExp 19.42068
e 2.339935
u 10.48759

Test: Var(u) =0

sd = sqrt(Var)
4.40689
1.529685
3.238455

chibar2(01) = 1076.19
Prob > chibar2 = 0.0000

Note: Provided by Author, Calculated in STATA 14.2

The test statistic for the LM test is chi-
bar2(01) = 1076.19, which is associated
with a p-value of 0.0000. This extreme-
ly low p-value is highly significant and
leads to the rejection of the null hypoth-
esis that Var(u) = 0. The significant result
indicates that the random effects model is
indeed more appropriate than the pooled
OLS model for this dataset.

This finding suggests that there are
significant individual-specific effects that
influence life expectancy, which need to
be accounted for to improve the model’s
accuracy and fit. By rejecting the null hy-
pothesis, the test confirms that the ran-
dom effects model, which accommodates

individual-specific heterogeneity, is bet-
ter suited for analyzing the determinants
of life expectancy in these low-income
countries.

The Variance Inflation Factor (VIF)
analysis reveals important insights about
the multicollinearity present in the regres-
sion model. Multicollinearity refers to the
situation where independent variables are
highly correlated, potentially compromis-
ing the stability and interpretability of the
regression coefficients. In this analysis, the
VIF values for the independent variables
are relatively low, suggesting that multi-
collinearity is not a significant concern
(Table 8).

Table 8. Variance Inflation Factor (VIF) Test

Variable VIF 1/VIF
GdpPc 1.53 0.653619
HealthExp 1.39 0.721304
GovHealthExp 1.38 0.723847
ArgLand 1.34 0.744634
Hiv 1.08 0.925096
Mean VIF 1.34

Note: Provided by Author, Calculated in STATA 14.2
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The highest VIF value in this model
is 1.53 for GDP per capita, indicating on-
ly a mild degree of correlation with oth-
er variables. The reciprocal of the VIF (1/
VIF) further confirms the absence of se-
vere multicollinearity. Values closer to
1 indicate low multicollinearity, and in
this case, the 1/VIF values range from
0.653619 for GDP per capita to 0.925096
for HIV prevalence.

These values suggest that the inde-
pendent variables are sufficiently inde-
pendent of one another, ensuring that the
regression coefficients are stable, and the
results of the model are reliable. The mean
VIF is 1.34, reinforcing the overall conclu-
sion that multicollinearity is not a signifi-
cant Issue in this dataset.

This low mean VIF value indicates
that, on average, the independent variables
do not exhibit strong correlations with each

other, allowing for a clearer interpretation
of their individual effects on life expec-
tancy. In conclusion, the VIF analysis sup-
ports the robustness of the regression mod-
el by demonstrating that multicollinearity
is not a problem.

The Figure 1 clearly illustrates a pos-
itive trend in life expectancy at birth, total
(years) across all the low-income countries
under study from 2004 to 2021.

This upward trajectory indicates sig-
nificant improvements in public health,
healthcare access, and overall living condi-
tions over the period. Each country, despite
its unique challenges and starting points,
demonstrates a consistent rise in the aver-
age lifespan of its population. This trend
highlights the effectiveness of health in-
terventions, economic development, and
policy measures aimed at enhancing health
outcomes.

Figure 1. Life Expectancy-Years Diagram

Note: Provided by Author, Calculated in STATA 14.2
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The consistent increase in life ex-
pectancy across diverse nations suggests
a broader, regional improvement in health
standards and quality of life, showcasing
progress in combating diseases, improving
nutrition, and expanding healthcare servic-
es. This figure underscores the critical im-
portance of sustained efforts and invest-
ments in health and development sectors
to continue this positive momentum in life
expectancy.

S. Discussion

The analysis of life expectancy in
low-income countries from 2004 to 2021
provides significant insights into the key
factors that influence population health
and longevity. The results of the regression
analysis highlight the multifaceted nature
of life expectancy determinants and align
with existing literature on the topic. The
positive relationship between GDP per cap-
ita (gdppc) and life expectancy underscores
the importance of economic growth in im-
proving health outcomes. Higher GDP per
capita provides more resources for health-
care, better living conditions, and improved
nutrition, all of which contribute to longer
life expectancy.

This finding is consistent with pre-
vious studies that have shown economic
prosperity to be a critical driver of health
improvements Preston [1] and Bloom &
Canning [2]. Both government health ex-
penditure per capita (govhealthexp) and
current health expenditure per capita
(healthexp) are positively associated with
life expectancy.

These results indicate that investments
in healthcare are crucial for enhancing pop-
ulation health. Increased health expendi-
ture translates to better healthcare servic-
es, more medical facilities, and improved
access to treatments, which in turn reduce
mortality rates and extend life expectancy.
This is supported by literature emphasizing
the role of health expenditure in improving

health outcomes Nixon & Ulmann [24] and
Gupta & Verhoeven [5].

The percentage of agricultural land (ar-
gland) also shows a positive association
with life expectancy. This variable like-
ly captures the importance of food securi-
ty and nutrition. In low-income countries,
where a significant portion of the popula-
tion depends on agriculture for livelihood,
a higher percentage of agricultural land can
lead to better food availability and qual-
ity, thus improving health and longevity.
Studies have highlighted the link between
agriculture, food security, and health, cor-
roborating this result Pongou et al. [25].

The negative impact of HIV preva-
lence (hiv) on life expectancy is signifi-
cant and expected. High HIV prevalence
rates are associated with increased mor-
tality, particularly among the working-age
population, thereby reducing the overall
life expectancy. This finding is consistent
with the extensive literature documenting
the devastating effects of the HIV/AIDS
epidemic on population health in many
low-income countries Bor et al. [23].

The positive relationship between GDP
per capita (gdppc) and life expectancy con-
firms that economic growth plays a crucial
role in improving health outcomes. Higher
income levels allow for better living con-
ditions, improved nutrition, and greater
access to healthcare services, contributing
to longer life expectancy. This finding is
consistent with previous studies that have
demonstrated the impact of economic pros-
perity on health Bloom & Canning [2] and
Preston [1].

The significant positive association be-
tween government health expenditure per
capita (govhealthexp) and life expectancy
underscores the importance of public in-
vestment in healthcare. Increased health ex-
penditure ensures better healthcare services,
more medical facilities, and improved ac-
cess to treatments, which enhance popula-
tion health and longevity. This aligns with
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literature emphasizing the critical role of
health expenditure in improving health out-
comes (Nixon & Ulmann [24] and Gupta &
Verhoeven [5]). The positive impact of the
percentage of agricultural land (argland) on
life expectancy highlights the importance
of food security and nutrition.

In many low-income countries, agri-
culture is a primary source of livelihood,
and higher agricultural productivity can
lead to better food availability and quali-
ty, thereby improving health and extending
life expectancy. Studies have highlighted
the link between agriculture, food secu-
rity, and health, corroborating this result
Pongou [25].

The negative effect of HIV prevalence
(hiv) on life expectancy is significant and
expected. High HIV prevalence rates are
associated with increased mortality, par-
ticularly among the working-age popula-
tion, thereby reducing the overall life ex-
pectancy. This finding is consistent with
extensive literature documenting the dev-
astating effects of the HIV/AIDS epidemic
on population health in many low-income
countries Bor et al [23].

Thus, we make an exception for the
complete fastening of hypotheses H/ and H2.

Opverall, the findings of this study align
with existing research and provide a com-
prehensive understanding of the factors in-
fluencing life expectancy in low-income
countries. The results highlight the need for
integrated and sustained efforts to enhance
economic conditions, expand healthcare
services, and combat infectious diseases to
achieve better health outcomes and extend
life expectancy in these regions.

6. Conclusions

The regression analysis underscores
the significant positive impact of econom-
ic prosperity on life expectancy. GDP per
capita emerges as a crucial determinant,
highlighting how increased economic re-
sources translate into better living condi-

tions, healthcare access, and overall health
improvements. Similarly, both government
health expenditure per capita and current
health expenditure per capita are found to
significantly enhance life expectancy, em-
phasizing the vital role of sustained invest-
ments in healthcare infrastructure and ser-
vices.

Agricultural land percentage also
shows a positive relationship with life ex-
pectancy, suggesting that agricultural pro-
ductivity and food security are essential for
improving health outcomes. This finding
aligns with the understanding that adequate
nutrition and food availability are funda-
mental for preventing malnutrition and re-
lated health issues, thereby contributing to
longer lifespans.

Conversely, the prevalence of HIV
negatively impacts life expectancy, reflect-
ing the substantial health burden posed by
the HIV/AIDS epidemic in these countries.
The negative coefficient for HIV preva-
lence underscores the importance of con-
tinued efforts in HIV prevention, treatment,
and care to mitigate its adverse effects on
population health.

The Breusch and Pagan Lagrangian
Multiplier test confirms the appropriateness
of using a random effects model, indicat-
ing significant individual-specific effects
across countries. This finding highlights
the necessity of accounting for country-
specific heterogeneity to obtain more ac-
curate and reliable estimates of the factors
affecting life expectancy. The analysis of
variance inflation factors (VIF) reveals
that multicollinearity is not a significant
Issue in the model, ensuring the stabil-
ity and reliability of the regression coef-
ficients. The absence of high multicollin-
earity among the independent variables
reinforces the robustness of the findings.

Theoretically, this research contributes
to the existing body of literature by offer-
ing a nuanced understanding of how eco-
nomic and health-related factors interplay
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to influence life expectancy in low-income
countries. It extends previous studies by
integrating multiple determinants and em-
ploying a robust panel data approach, pro-
viding a more comprehensive picture of the
factors driving life expectancy. The find-
ings reinforce theories that link econom-
ic prosperity and health investment to im-
proved health outcomes, and they illustrate
the critical role of disease burden in shap-
ing population health.

Practically, the study’s findings have
significant implications for policymakers in
low-income countries. The positive impact
of GDP per capita and government health
expenditure on life expectancy suggests
that policies aimed at boosting economic
growth and increasing healthcare spend-
ing are essential for improving health out-
comes. Enhancing agricultural productivi-
ty is also crucial, as it contributes to food
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maKTOPbI BNINAHUA HA 0XKnAaaeMyko Npogo/mKUTesIibHOCTb XXU3HU
B CTPaHax C HUSKUM YpOBHEM goxoaa: NaHeNbHbIX 3HANNU3 O,3HHbIX
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AHHOomayus. NoHMMaHKe (haKTOPOB, BANSIOLLMX Ha 0XKMO3EMY0 MPOSOHKUTENBbHOCTD XKN3-
HM B CTPaHaX C HU3KMM YpOBHEM AOX0A3, UMEET PELLaIOLLEE 3HaYeHWE A5 pa3paboTKu

3MMEKTUBHOM NONNTUKIN B 0BN3CTM 34 PEBOOXPAHEHMSA U SBKOHOMUKW. [JaHHOE nccneno-
BaHWe HaNPaBNEHO Ha M3YYeHWE OETEPMUHEHT 0XKMO3EMON MPOAOIKUTENBHOCTU XKN3HW

B CTPaHax C HU3KMM YPOBHEM [,0X043 MYTEM 8HaM3a NaHe bHbIX AaHHbIX ¢ 2004 no 2021r.
[MNOTE33 33K/HOY3ETCA B TOM, YTO 3KOHOMUYECKME MOK33aTEe/NM, PACXOAbI H3 34paB0O0XPa-
HEHME 1 CENbCKOX03ANCTBEHHbIE YrOAbs CYLLECTBEHHO BAMSAOT H3 MPOAO/IKUTENBHOCTD
YKM3HW, B TO BPEMSI KaK BbICOKas PacnpoCTpaHeHHOCTb BAY oka3biBaeT Ha Hee HeraTBHOE

BAMaHWE. MNpoueaypa CCNef0BaHMA BKNOYaNa B CeBS MCNONb30BaHWE perpecCMoHHON0

aHann3a rno MetTogy HaMMeHbLUMX KBa4PaToB (MHK) ¢ o>kuaaeMoit ipoao/ i KUTENbHOCTHIO

YKW3HM NPV POXKOEHWM B KBYECTBE 38B1CHMOW NepeMeHHom 1 BBl Ha oyLuy HaceneHvs (nmc,
nonnap B ueHax 2021r), rOCYO3PCTBEHHbIE PACXOAbl Ha 30p3BOOXPaHEHME Ha AYLUY Hace-
neHuns (B TEKYLLMX LIEHaX), CENbCKOXO3AMCTBEHHbIE 3eM/M (MPOLIEHT OT MIOLWAaAM 3eMesb),
pacnpocTpaHeHHocTb BUY (MpoueHT HaceneHus B BogpacTe oT 15 a0 49 net) u TekyLine

pacxofbl Ha 3APABOOXPaHEHNE Ha OYLLY HaceneHns (B TEKYLMX LieHax) B Ka4ecTse Hesa-
BMCUMbIX NepemMeHHbIX. OCHOBHbIE Pe3Y/bTaThl MOKa3biBatoT, 4To BBl Ha AyLuy HaceneHus,
rOCYA3PCTBEHHbIE PACX04b! Ha 3APaBO0OXPaHEHNE M CETbCKOXO3AMCTBEHHbIE YrOAbs Mo/I0-
YKUTENbHO BAMSAKOT Ha 0XKMO3EMYIO MPOLOIHKUTENBHOCTD XM3HW, NOAYEPKMBAS B»HOCTb

3KOHOMMYECKOro POCTa, MHBECTULIMI B 34,paBO0OXPaHEHNE 1 MPOAOBO/IbCTBEHHOM He3o-
nacHocTW. HanpoTuB, pacnpocTpaHeHHOCTb BVY oKasblBaeT 3HaUMTENBHOE HEraTUBHOE

BAMSIHWE Ha 0XKMO3EMYLO MPOAC/IKMUTENBHOCTb *KW3HW, NoOYepKMBas bpems anvaemMmn gns

300p0Bbst. CTaTUCTUHECKME TECTbI H3 FETEPOCKEAACTUYHOCTD M HOPMa/IbHOCTb BbISIBMIAKOT
HEKOTOPbIE OTK/IOHEHWS, HO HBAEXXHOCTb aHaNM3a NOATBEPXKO3ETCS C MOMOLLbH COOTBET-
CTBYHOLLMX 3KOHOMETPUYECKMX METOA0B. TEOPETUHECKM MCCNEO0BaHNE BHOCUT BKISA B n-
TepaTypy, obecrneyrBas AeTanbHOe NOHVWMaHWE TOr0, KaK 3KOHOMUYECKME DaKTOPbI M haK-
TOPbl, CBA33HHbIE CO 300POBbEM, B3aMMOAENCTBYIOT APYr C APYroM, BAMSA HA OXKMO3EMYIO

MPOAO/IKUTENBHOCTb XM3HW B CTPAHaX C HU3KMM YPOBHEM A0X0Aa. Ha NpaKTyKe monyyeH-
Hble AaHHble CBUAETENBCTBYIOT O TOM, HYTO NONTUKE, HaMNPaBEHHas Ha CTUMYNMPOBaHME

SKOHOMMWYECKOr0 POCT3, YBENMYEHWE PACXOA0B Ha 34P3BOOXPaHEHWE, COBEPLLEHCTBOBA-
HVe MeToL0B BeAEHNS CeIbCKOro Xxo3amncTea 1 bopbby c BUY/CMULoM, UMeeT XMn3HeH-
HO Ba)KHOE 3Ha4eHWe 419 YBeNMYeHNs MPOA0IKUTENbHOCTU XM3HW. 3TO UCCNeQoBaHMe

[A38€eT LieHHY MHbOPMaLIMI0 AN MWL, OTBETCTBEHHbIX 38 pa3paboTKy MOMTUKK B CTPaHaX

C HA3KMM YPOBHEM A0X03, CTPEMSLLMXCS YNYYLLMTb NOKa3aTeM 300p0Bbs HACENEeHWS.

Kntovesble cnosa: 0>knpaeMas NpogoMKUTENbHOCTb XW3HW; CTPaHbl C HU3KUM YPOB-
HeM 0OXOA8; PaCX0Abl Ha 34paBooOxpaHeHue; BBl Ha ayLuy HaceneHus; pacnpocTpa-
HeHHOCTb BNY-nHbeKLmm.
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Abstract. The phenomenon of economic globalization (EG) has a significant impact on CO,
emissions in emerging countries. This research seeks to examine the influence of EG and
renewable energy consumption (REC) on CO, emissions by utilizing secondary data from
the World Bank spanning the years 2000 to 2022. The study hypothesizes that EG con-
tributes to higher CO, emissions, whereas the REC leads to a reduction in CO2 emissions.
This study uses the Data Regression Results Panel with a Random Effect Model to ana-
lyze the data. The results show that EG contributes to economic growth accompanied by
increased CO, emissions. Rapid increases in economic activity and industrialization, of-
ten driven by FDI and international trade, lead to increased use of fossil energy and CO,
emissions. These findings support the pollution haven hypothesis that suggests that
high-polluting production tends to move to countries with looser environmental regula-
tions. However, the study also found that increased REC is associated with a decrease
in CO, emissions. The theoretical significance of the results of this study shows that
while EG can drive economic growth, it also has a negative impact on the environment.
In practical terms, this research underscores the necessity for policies that promote the
use of renewable energy, enhance energy efficiency, and enforce stringent environmen-
tal regulations to mitigate the adverse environmental effects of economic globalization.
Measures such as the promotion of renewable energy, the transfer of green technolo-
gies, increasing public awareness of environmental sustainability, diversifying the econ-
omy into greener sectors, and developing green infrastructure are essential.

Key words: economic globalization; renewable energy; CO, emission; emerging countries.

JEL Q54, Q27

1. Introduction on conventional energy sources such as coal

In recent decades, emerging countries
have been at the center of impressive eco-
nomic growth [1]. This growth is mainly
driven by the rapid industrialization pro-
cess, rapid urbanization, and increased in-
ternational trade activities as part of eco-
nomic globalization [2]. However, behind
this encouraging economic surge, there are
consequences that cannot be ignored on the
environment, especially the increase in car-
bon dioxide (CO,) emissions.

Developing countries, in an effort to
achieve rapid economic growth, often rely

and petroleum, which produce high CO, emis-
sions [3]. Therefore, while enjoying the eco-
nomic benefits of globalization, emerging
markets are also faced with the challenge of
reducing negative impacts on the environment,
especially when it comes to CO, emissions
that contribute to global climate change [4].
Economic globalization is a phenome-
non in which a country’s economic activities
are increasingly connected with the econom-
ic activities of other countries through inter-
national trade, capital flows, and foreign in-
vestment [5]. These phenomena include the
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removal of trade barriers, financial liberal-
ization, and global market integration [6].
In general, economic globalization
aims to improve market access, expand
investment opportunities, and drive over-
all economic growth [7]. This is reflected
in the increase in international trade, freer
capital flows, and economic cooperation
between countries. Economic globalization
has been a key driver of economic growth
in many developing countries, bringing sig-
nificant economic benefits but also posing
challenges related to economic inequality,
environmental sustainability, and social im-
pacts [8]which fully supports the conten-
tion that globalization has a strong inte-
grated relationship with economic growth.
Using panel fully-modified OLS (FMOLS.
Globalization is leading to a rise in the
manufacturing of goods and services that
frequently depend on fossil fuels, a primary
contributor to CO, emissions [9]. In addi-
tion, the growth of the transportation sector
resulting from the increase in internation-
al trade also contributed significantly, with
motor vehicles mostly still using fossil fu-
els [10] courtesy of the significantly high
pollutant emissions from this particular sec-
tor. Taking a cue from this, this paper fol-
lows sustainable development goals of the

United Nations, and investigates the im-
pact of biomass energy consumption, fos-
sil fuel energy consumption, and econom-
ic growth (GDP).

The adoption of technologies and in-
efficient production practices in foreign
investment and technology transfer often
exacerbate the situation, given that many
recipient countries are not yet ready to im-
plement more environmentally friendly
technologies. Consequently, there is a rise
in unsustainable energy use, resulting in an
escalation of CO, emissions.

All of these factors pose serious chal-
lenges in climate change mitigation efforts, as
globalization, while bringing economic bene-
fits, also enlarges the global carbon footprint.

Energy has a crucial role in spurring
the economic development process, espe-
cially in emerging countries that are expe-
riencing rapid growth [11]. Nevertheless,
many of these nations continue to rely
heavily on traditional energy sources like
coal, oil, and natural gas. This reliance has
significantly contributed to CO, emissions.
The situation is compounded by the fact
that populous emerging economies such
as China, Indonesia, India, Brazil, South
Africa, and Russia are among the world’s
largest CO, emitters (Figure 1).

Figure 1. CO, Emission (kt) in the world

Source: World Bank, data processed (2024)
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Various studies [12, 13] show that the
increase in CO, emissions in emerging
countries is largely due to the unsustaina-
ble growth of energy consumption in line
with their economic growth. Thus, there is
an urgent need for robust collaborative ef-
forts to devise innovative solutions that can
expedite the adoption of renewable energy
and decrease reliance on fossil fuel sourc-
es in these countries.

In response to growing global aware-
ness about the urgency of addressing cli-
mate change, developing nations are in-
creasingly pressured to shift towards
renewable energy sources. Renewable en-
ergies such as solar, wind, and hydroelec-
tric power are seen as viable options to
decrease CO, emissions while satisfying
rising energy demands [14]. Embracing re-
newable energy in these countries not on-
ly offers significant environmental advan-
tages but also enhances long-term energy
security and economic stability [15]. Prior
research has affirmed that expanding re-
newable energy use can effectively lower
CO, emissions [16-18]. By accelerating
the adoption of renewable energy, develop-
ing nations have the opportunity to reduce
their reliance on fossil fuels, which are ma-
jor contributors to CO, emissions.

Emerging markets encounter distinct
challenges in maintaining a balance be-
tween economic growth and environmen-
tal sustainability. Effective and innovative
policies are needed to ensure that econom-
ic globalization and the transition to renew-
able energy can go hand in hand to reduce
CO, emissions without hindering econom-
ic growth. Further research is essential to
comprehend the intricate relationships be-
tween renewable energy, economic glo-
balization, and CO, emissions in emerg-
ing markets.

This study aims to analyze how the
adoption of renewable energy and the pro-
cess of economic globalization affect CO,
emissions in developing countries.

The hypothesis of this research is that
economic globalization increases CO,
emissions, while renewable energy con-
sumption lowers CO, emissions.

This research is expected to provide
useful insights for policymakers in design-
ing sustainable development strategies that
integrate economic growth and environ-
mental protection.

The structure of this research is as fol-
lows: Chapter 1 provides an introduction
and background of the problem, Chapter
2 reviews the related literature, Chapter 3
explains the research methodology used,
Chapter 4 presents the results of data anal-
ysis, and Chapter 5 presents conclusions
and policy recommendations based on the
findings of the research.

2. Literature Review

Research on economic globalization,
renewable energy adoption, and CO, emis-
sions in developing countries has become
a major focus in the academic literature.
Economic globalization, characterized by
increased trade, foreign direct investment
(FDI), and technology transfer, not only
brings economic benefits such as increased
global market access and higher exports,
but also has a complex impact on the en-
vironment.

The results of research by Mirziyoyeva
& Salahodjaev [19] show that renewable
energy significantly reduces carbon emis-
sions, while GDP per capita has an invert-
ed U-shaped relationship with CO, emis-
sions. This confirms the EKC hypothesis in
countries with a high level of globalization.

Research results Pata [20] show a two-
way relationship between agriculture and
environmental degradation, as well as
a one-way relationship from globalization
to the ecological footprint and CO, emis-
sions, and from renewable energy to eco-
logical indicators. Renewable energy has
proven important in reducing environmen-
tal pollution in Brazil and China.
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Thus, while economic globalization
brings the potential for significant econom-
ic growth for developing countries, it is al-
so necessary to consider its impact on the
environment, especially in the context of
global warming and climate change that
is increasingly real. Therefore, it is impor-
tant to strengthen policies that encourage
the adoption of renewable energy as part of
a strategy to reduce CO, emissions globally.

FDI as one of the precursors of glo-
balization has proven to be an important
motor in the economic development of de-
veloping countries.

Study Osano & Koine [21] reveals that
investment in the energy sector has fueled
the development of new technologies and
increased trade competition, ultimately in-
creasing the efficiency and effectiveness of
the industry through the transfer of knowl-
edge to local investors. Trade openness en-
courages the transfer of new technology,
technological progress, and increased pro-
ductivity, with benefits depending on the
level of economic openness [22].

Hille et al. [23] research shows that the
influx of FDI simultaneously stimulates re-
gional economic growth and reduces air pol-
lution levels. However, the rapid industrial-
ization process that is often caused by FDI
can produce negative impacts on the envi-
ronment if not balanced with strict environ-
mental policies. Other studies have found
that increased industrial activity can lead to
increased CO, emissions and other pollut-
ants, especially in countries that do not yet
have adequate environmental regulations.

The Environmental Kuznets Curve
(EKC) hypothesis posits that during the in-
itial stages of economic growth, environ-
mental degradation and pollution levels rise
in tandem with rapid industrialization [24].
However, upon reaching a specific level
of economic development, further growth
can enhance environmental quality due to
heightened awareness and the implemen-
tation of cleaner technologies.

On the other hand, the Pollution Haven
Hypothesis suggests that globalization al-
lows developed countries to move more
polluting industries to developing coun-
tries that have weaker environmental reg-
ulations, which can lead to an increase in
environmental problems in those countries
[25]. Both concepts offer valuable insights
into how economic growth and globaliza-
tion can impact the environment, either
positively or negatively, based on the pol-
icies enacted by governments and the lev-
el of public awareness regarding environ-
mental issues.

The concept of Technology Transfer,
driven by globalization, plays a crucial role
in introducing green technologies to devel-
oping countries.

The research by Pandey et al. [26] re-
directs the conversation about internation-
al technology transfer (ITT) for sustainable
development in developing countries by ex-
ploring ITT in the health, agriculture, and
climate and energy sectors. Highlighting
key elements for successful SDG imple-
mentation, this research proposes a more
comprehensive «innovation cooperationy
framework over «technology transfer». It
emphasizes the importance of equitable
partnerships and the development of local
innovation capabilities, effectively help-
ing developing countries achieve sustaina-
ble development.

Zhang et al. [27] emphasize the need
for innovation in environmentally friend-
ly technologies and effective technology
transfer to developing countries to sup-
port the implementation of green econo-
my initiatives. They highlight sustainable
production efficiency and natural resource
management as crucial for enhancing eco-
nomic performance and reducing negative
environmental impacts. The study under-
scores the importance of fair international
cooperation in technology transfer to fos-
ter sustainable green economic develop-
ment globally.
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The study Umar et al. [28] contrib-
utes significantly by linking globali-
zation with technology transfer in the
context of CO, emissions in China. It
finds that globalization positively im-
pacts environmental quality, highlight-
ing the importance of international in-
teractions in advancing eco-friendly
technologies. However, the study also
reveals that globalization can increase
CO, emissions through rapid economic
growth, emphasizing the need for sus-
tainable technology transfer to miti-
gate long-term environmental impacts.
Globalization facilitates the transfer of
advanced technology through foreign di-
rect investment (FDI) from developed
countries to those with lower techno-
logical capabilities. This underscores
globalization’s crucial role in enhanc-
ing economic growth by fostering tech-
nological innovation and investment in
these countries.

The study by Khan et al. [29] high-
lights that countries like Bangladesh expe-
rience significant positive impacts on CO,
emissions and environmental degradation
due to the use of non-renewable energy and
globalization indices.

The adoption of renewable energy in
developing countries is influenced by a va-
riety of factors, including economic incen-
tives, technological advancements, and in-
creasing environmental awareness.

Fatima et al. [30] highlight signif-
icant challenges in developing renew-
able energy generation (REG) in coun-
tries like Pakistan. Their research aims to
identify critical factors influencing REG
development through multi-aspect anal-
ysis and partial least squares structural
modeling. Findings indicate that poor
governance, adaptation of renewable en-
ergy, and government energy policies are
major barriers, while available resourc-
es, electricity production approaches, and
demand for renewable energy drive REG

development. Public acceptance is also
identified as a key contributor to pro-
moting REG. The adoption of renewa-
ble energy in developing countries, such
as India, is influenced by various factors
including economic incentives, techno-
logical advancements, and increasing en-
vironmental awareness.

Luthra et al. [31] identified 28 major
barriers to implementing renewable and
green energy technologies in India. Using
the Analytical Hierarchy Process (AHP),
researchers ranked these barriers based on
inputs from experts in academia and in-
dustry, and conducted sensitivity analysis
to ensure stable prioritization of barriers in
promoting broader adoption of renewable
energy in India.

The declining costs of renewable en-
ergy technologies such as solar and wind
make them more affordable and appealing
to developing countries. These measures
not only reduce dependence on fossil fu-
els but also decrease CO, emissions from
the energy sector, especially in countries
experiencing rapid industrialization [32].
However, the lack of infrastructure chal-
lenges and regulatory barriers remain sig-
nificant obstacles in the implementation
of renewable energy in many developing
countries [33]. Therefore, achieving the
full potential of renewable energy in re-
ducing CO, emissions requires a combi-
nation of solid policies, investment in ade-
quate infrastructure, and sustained support
from the government and the private sec-
tor [31].

Overall, the literature shows that
economic globalization has significant
potential in influencing CO, emissions
in developing countries through tech-
nology transfer and increased economic
activity. While technology transfer can
introduce effective clean energy solu-
tions, the increase in economic activ-
ity induced by globalization can also
increase energy consumption and CO,
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emissions, especially in countries with
weak environmental regulations. The
adoption of renewable energy has prov-
en to be a crucial strategy in reducing
dependence on fossil fuels and reduc-
ing the global carbon footprint. The de-
clining cost of technologies such as so-
lar and wind has made renewable energy
increasingly affordable and attractive to
developing countries.

However, the lack of infrastructure
challenges and regulatory barriers remain
serious obstacles that need to be over-
come to facilitate wider adoption of re-
newable energy around the world. Thus,
achieving the goal of reducing CO, emis-
sions globally requires a combination of
solid policies, investment in adequate in-
frastructure, and sustained support from
governments and the private sector. This
is an important step in promoting sus-
tainable economic growth and maintain-
ing the sustainability of the global envi-
ronment.

Table 1. Variable Operational Definition

3. Data and Methods

3.1. Variable Operational Definition

This study examines economic globali-
zation and renewable energy consumption
as independent variables, while CO, emis-
sions as dependent variables.

The sample of this study uses Brazil,
China, Indonesia, India, the Russian
Federation, and South Africa which repre-
sent emerging countries. These countries
were chosen because of their rapid econom-
ic growth, large population, industrializa-
tion, wealth of natural resources, foreign in-
vestment, economic reforms, and improved
infrastructure, making them important in
the global economy despite the challenges.

The operational description of the var-
iables is explained in Table 1.

This research utilizes secondary data
sourced from the World Bank covering the
period from 2000 to 2022. The study em-
ploys panel data regression analysis, incor-
porating common, fixed, and random ef-
fects models.

Variable Description

Unit Source

CO, Emission (CO,)

from gas combustion

Economic
Globalization (EG)

Renewable energy
consumption (REC)

Carbon dioxide emissions stem from
the burning of fossil fuels and the
production of cement. This includes
CO, released during the use of solid,
liquid, and gaseous fuels, as well as

A measurement instrument used to
evaluate a country’s degree of eco-
nomic integration with the global
economy usually includes indicators
concerning international trade, for-
eign direct investment (FDI), labor
mobility, technology and innovation,
and international business relations

Renewable energy consumption con-
stitutes a portion of the overall final
energy consumption obtained from
renewable energy sources

CO, emissions (kt) | World Bank

Index World Bank

% of total final World Bank
energy consump-

tion

Source: EViews, data processed (2024).
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The choice of the most suitable model
is determined through tests such as the Chow,
Hausman, and LM test. The regression equation
model used in this study is outlined as follows:

Cozn = Bo + BlEGn + BzREcn +&,, (1)

Where: CO2 is CO, emission, EG
is Economic Globalization, REC is
Renewable energy consumption, i is cross
section, ¢ is time series, € 1S error term.

3.2. Variable Movement Analysis

Brazil, China, Indonesia, India, Russia,
and South Africa are the countries with
the highest levels of CO, emissions in the
world. Based on Figure 2, China shows
the highest increase in CO, emissions, fol-
lowed by India which also experienced
a significant increase. Russia is in third
place with fairly high emissions, although
not as high as China and India. Meanwhile,
Indonesia, Brazil, and South Africa have
relatively lower CO, emission levels com-
pared to China and India, but still contrib-
ute significantly to total global emissions.
The emissions from these countries un-
derscore their significant role in the glob-
al economy and highlight the substantial

0

challenges they face in mitigating the im-
pacts of climate change.

China, as the world’s largest consumer
of energy, also holds the top position as the
largest emitter of CO,. The country has es-
tablished ambitious targets to reach a peak
in CO, emissions by 2030 and to reduce
carbon intensity by 60—65 percent com-
pared to 2005 levels.

Moreover, China has committed to
achieving carbon neutrality by 2060. Over
the past four decades, China has undergone
a rapid transition from an agricultural econ-
omy to an industrialized one — a transfor-
mation that typically spans longer periods
in developed nations. This rapid econom-
ic expansion has been propelled by indus-
trialization and substantial investments, re-
sulting in heightened energy consumption
and CO, emissions [34]. National ener-
gy demand has seen a significant upsurge.
Consequently, since 2007, China has held
the distinction of being the world’s fore-
most emitter of CO,, contributing to nearly
30 % of global emissions. Additionally, ac-
cording to research [35], sustained econom-
ic growth and a burgeoning population are
anticipated to further drive the long-term
increase in CO, emissions in China.

0
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Figure 2. CO, Emissions in Selected Emerging Countries
Source: World Bank, (2024)
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India ranks among the leading global
consumers of coal and possesses a densely
populated demographic [36]. By 2019, per
capita CO, emissions in India had reached
approximately 2 tons per individual, po-
sitioning it as the third-largest emitter of
CO, after China and the United States. In
2016, the energy sector alone contributed
to around 83 % of India’s total greenhouse
gas (GHG) emissions, including emissions
from land use, land-use change, and for-
estry. This underscores the significant role
of the energy sector in CO, emissions and
highlights substantial potential for decar-
bonization [37]. Several studies have in-
vestigated India’s shift towards low-car-
bon energy, exploring various pathways
for sustainable economic growth under
current trends and scenarios. These path-
ways are informed by national carbon
budget allocations and advancements in
technology.

Economic globalization, characterized
by heightened interaction among business-
es, governments, and institutions globally,
is widely perceived to stimulate interna-
tional trade, FDI, industrial efficiency, cap-
ital flow, and innovation [38]. India, Brazil,
China, and Russia are showing an increase

70
60
50

40

Economic Globalization (index)

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

China
India — R USSiA
JNlnHeitHas (Brazil)

JNuHeliHas (India)

JnneitHas (China)
JNlvHeliHas (Russia)

in economic globalization. Meanwhile,
Indonesia and South Africa showed a de-
cline (Figure 3).

Globalization impacts the environ-
ment through income effects, engineer-
ing effects, and composition effects. The
income effect demonstrates that globali-
zation stimulates economic production
and trade, resulting in heightened envi-
ronmental degradation due to increased
carbon emissions [39]. Additionally,
economic globalization contributes to
environmental harm by often unsustain-
able exploitation of natural resources in
developing countries [40]. One example
is the increasing demand for agricultur-
al products resulting in widespread de-
forestation.

India and China have seen substan-
tial annual increases in their globali-
zation index over recent decades. This
heightened globalization, coupled with
expanded investment prospects, is an-
ticipated to attract foreign direct invest-
ment from multinational corporations. As
a result, these multinational companies
will bring the latest technologies that are
more energy-efficient to these develop-
ing countries [39].

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Indonesia
e SOUth_Africa
JnHeitHas (Indonesia)
NuHeiiHas (South_Africa

Figure 3. Economic Globalization in Selected Emerging Countries
Source: World Bank, (2024)
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Figure 4. Renewable energy consumption in Selected Emerging Countries
Source: World Bank, (2024)

REC in emerging markets has attracted
significant attention due to its potential to
mitigate environmental degradation and ad-
dress energy security concerns. As depicted
in Figure 4, only Brazil showed an increase
in REC, whereas the other emerging mar-
kets (China, Indonesia, India, Russia, and
South Africa) exhibited a decrease.

Several factors contribute to this decline,
including a prioritization of economic growth
over environmental sustainability, as indicat-
ed by the prevailing ecosystem development
scenario. Moreover, household-level reliance
on non-renewable energy resources also plays
arole, particularly given the large populations
in these countries. To address these challeng-
es, it is imperative to integrate Sustainable
Development Goals (SDGs) [41].

4. Results

The Chow test outcome of 0.0000 in-
dicates that the Fixed Effect Model (FEM)
is more suitable than the Common Effect
Model (CEM) due to the significant dif-
ference observed between groups of coun-
tries. Conversely, the Hausman test result
of 0.1013, with a p-value exceeding 0.05,
suggests that the Random Effect Model
(REM) is preferable over the FEM, as the

disparity between fixed and random esti-
mates is not statistically significant.

However, the LM test yielding a re-
sult of 0.0000 demonstrates that the REM
is more appropriate than the CEM, given
the significant variation observed between
countries. In summary, these findings col-
lectively indicate that the REM is the most
suitable choice for this analysis, as it ac-
commodates specific country-level vari-
ations while maintaining estimation effi-
ciency (Table 2).

The results of the estimation model in
this study are described in equation (2):

CO,, =13.0007 - 0.3999EG,, +

+0.6732REC, +,.

2it

2

The regression results suggest that
REC and EG exert a notable influence on
CO, emissions in developing countries. An
intercept coefficient of 13.001 suggests
that when both REC and EG are zero, the
predicted average CO, emissions stand at
13.00073 units. Renewable energy con-
sumption exhibits a coefficient of —0.039
with a highly significant, indicating that
a one-unit increase in REC reduces CO,
emissions by 0.0399 units.

m Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 602-622

ISSN 2712-7435



Economic Globalization, Renewable Energy, and CO, Emissions in Selected Emerging Countries .

Table 2. Regression Results

Variable Coefficient Std. Error t-Statistic Prob.
C 13.00073 0.997485 13.03352 0.0000***
EG 0.473245 0.239942 1.972328 0.0506*
REC —0.039997 0.003735 -10.70976 0.0000***
R-squared 0.454979 Mean dependent var 0.651231
F-statistic 56.348*** Durbin-Watson stat 0.857936
Chow 0.0000
Hausman test 0.1013
LM test 0.0000

Cross Section Effect

_Brazil —0.066506
_China 1.685538
_Indonesian —0.594231
_India 0.991603
_Russia —0.426120
_SouthAfrica —1.590285

Source: EViews, data processed (2024)

This underscores the significant poten-
tial of renewable energy in mitigating CO,
emissions. In contrast, EG shows a coeffi-
cient of 0.4732 and is significant at the 5
percent (p-value 0.0506), indicating that
a one-unit increase in EG increases CO2
by 0.4732 units. This highlights the role
of EG in contributing to CO, emissions in
emerging markets.

The coefficients between individuals in
the random effects model show how each
country deviates from the mean intercept.
Countries like China and India have high-
er-than-average CO, emissions, while coun-
tries like Brazil, Indonesia, Russia, and espe-
cially South Africa have lower-than-average
CO, emissions after considering other varia-
bles in the model. This shows that there are
specific variations between countries that
need to be considered in the analysis and
policy of reducing CO, emissions.

S. Discussion

This research indicates that econom-
ic globalization has a substantial and sta-
tistically significant impact on CO, emis-
sions in emerging markets. Economic
globalization, characterized by enhanced
global economic integration through in-
creased international trade, FDI flows,
and technology transfer, has significant-
ly bolstered economic growth in emerg-
ing markets.

Empirical studies show that econom-
ic globalization often has an impact on in-
creasing CO, emissions, in line with stud-
ies by [42—44]. The main causes include
increased economic activity, rapid industri-
alization, infrastructure development, and
changes in consumption patterns. Increased
economic activity, often propelled by FDI
and international trade, stimulates indus-
trial sector expansion and greater mobility,
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leading to increased reliance on fossil fu-
els and subsequent CO, emissions.

The impact of globalization on ener-
gy consumption and environmental out-
comes aligns with the «pollution haven
hypothesis». This theory posits that indus-
tries with high pollution levels in devel-
oped countries, constrained by stringent en-
vironmental regulations, tend to relocate to
developing countries with more relaxed en-
vironmental laws [45]. This study provides
support for this hypothesis.

In addition, FDI tends to go to indus-
trial sectors that require a lot of energy, and
often still use less efficient technologies in
energy use. This can increase the intensi-
ty of CO, emissions per unit of production.
Rapid infrastructure development also re-
quires the use of large amounts of energy,
both in construction and operation, which
contributes to CO, emissions.

Conversely, shifts in consumption
patterns driven by economic globaliza-
tion also contribute to rising CO, emis-
sions. Enhanced access to global consumer
goods like electronics and clothing can es-
calate energy demands for their production
and transportation, thereby increasing CO,
emissions. Addressing the adverse envi-
ronmental impacts of economic globaliza-
tion requires effective policy interventions.
These measures include promoting renewa-
ble energy adoption, enhancing energy ef-
ficiency, enforcing stringent environmental
regulations, and fostering the dissemination
of green technologies. Moreover, raising
public awareness about the significance of
environmental sustainability is crucial to
fostering more environmentally friendly
consumption patterns.

Studies indicate that higher levels of
REC correlate with reduced CO, emissions,
indicating a statistically significant nega-
tive relationship between the two variables.
These findings align with earlier hypoth-
eses and research conducted by [46, 47]
the emission—growth—renewables nexus for

a global panel of 120 countries and four
income-based subpanels over the period
1995-2015 is examined. Fully consider-
ing the potential cross-sectional depend-
ence and slope heterogeneity, a series of
econometric techniques allowing for cross-
sectional dependence and slope heterogene-
ity is utilised. Cross-sectional dependence
and slope heterogeneity are confirmed for
the global panel as well as for all four sub-
panels. Only for the global panel, high-in-
come subpanel and upper-middle-income
subpanel is the environmental Kuznets
curve (EKC. As developing countries in-
crease their utilization of renewable ener-
gy sources like solar, wind, and biomass,
there tends to be a corresponding decrease
in CO,.

This underscores the effectiveness of
adopting renewable energy as a solution to
mitigate the carbon footprint of developing
nations. Embracing renewable energy not
only contributes to reducing CO, emissions
but also yields long-term economic bene-
fits such as job creation, enhanced energy
security, and reduced reliance on non-re-
newable fossil fuels. Therefore, policies
aimed at promoting the development and
adoption of renewable energy in emerging
markets can serve as a robust strategy to
achieve global climate change mitigation
goals while bolstering economic and ener-
gy resilience at the national level.

Countries with high CO, emissions
such as China, India, Indonesia, Russia,
South Africa, and Brazil are facing seri-
ous challenges related to environmental
impact [47]. They have begun to switch
to renewable energy as part of a solution
to reduce CO, emissions. China and India,
the world’s two largest economies, have in-
creased their renewable energy capacity, es-
pecially solar and wind, to offset their en-
ergy needs [48]. Indonesia, with its large
renewable energy potential, is also trying to
increase the contribution of renewable en-
ergy in its energy mix [49]. Russia, as a ma-
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jor energy producer, is starting to invest
more in renewable energy such as wind
and solar. While South Africa and Brazil,
despite facing infrastructure and financial
challenges, have also shown a commitment
to developing renewable energy as part of
their strategies for environmental sustain-
ability. Thus, efforts to increase renewable
energy are key for emerging markets in re-
ducing their carbon footprint and achieving
sustainable economic growth.

In evaluating the results of this study,
it is necessary to recognize several limita-
tions that can affect the interpretation of the
findings. First, the use of secondary data
from available sources may limit the ability
to conduct in-depth analyses of more spe-
cific or dynamic variables in the context of
the relationship between economic globali-
zation and CO, emissions. In addition, the
complexity of factors such as political dy-
namics and environmental policies in de-
veloping countries can exert significant in-
fluences that cannot be fully included in the
framework of this analysis. A deeper un-
derstanding will require further research
to better explore these dynamics.

However, the implications of this study
emphasize the importance of strengthen-
ing policies and strategies that support the
transition to a more sustainable economy.
Measures such as the promotion of renewa-
ble energy, improved energy efficiency, and
the implementation of strict environmental
regulations can play a crucial role in reduc-
ing the negative impact of economic glo-
balization on the environment.

In addition, public awareness of the
importance of sustainability also needs to
be increased to change consumption pat-
terns towards a more environmentally
friendly lifestyle. These implications un-
derscore that this research is not only rele-
vant for academic understanding, but also
has direct application in formulating poli-
cies that are responsive to current global
environmental challenges.

6. Conclusion

This research indicates that economic
globalization exerts a positive and signifi-
cant impact on CO, in emerging countries.
Globalization, characterized by increased
international trade, FDI, and technology
transfers, has driven economic expansion
but has also led to heightened CO, emis-
sions. The increased economic activity and
industrialization associated with globaliza-
tion necessitate greater energy consumption,
often sourced from fossil fuels, thereby in-
creasing CO, emissions.

The findings of this study align with
the pollution haven hypothesis, which sug-
gests that high-polluting production tends
to relocate to countries with less strin-
gent environmental regulations. Moreover,
shifts in global consumption patterns and
rapid infrastructure development further
contribute to rising CO, emissions.

However, the study also reveals that an
increase in renewable energy consumption
correlates with a reduction in CO, emis-
sions. This underscores the potential of
adopting renewable energy sources such
as solar, wind, and biomass as effective
measures to mitigate the carbon footprint
of emerging markets.

Theoretically, this research adds to
the understanding of how economic glo-
balization affects CO, emissions in emerg-
ing countries, supports the pollution haven
hypothesis, and strengthens the argument
that the transition to renewable energy can
reduce negative environmental impacts.
These findings make an important contri-
bution to the literature on economic glo-
balization and environmental sustainability,
by showing that the relationship between
globalization and CO, emissions is com-
plex and can be mitigated through appro-
priate policies.

In practical terms, this study empha-
sizes the need for comprehensive policy
implementation to address the negative
impact of economic globalization on CO,
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emissions in developing countries. Policies
that encourage the adoption of renewable
energy, such as solar, wind, and biomass
energy, are critical to reducing the carbon
footprint and achieving climate change mit-
igation goals. In addition, improving en-
ergy efficiency in the industrial and infra-
structure sectors should be a priority, with
the introduction of stricter energy efficien-
¢y standards and training programs for in-
dustry players.

Stricter environmental regulations,
including carbon taxes and emission lim-
its, must be implemented and enforced
to control CO, emissions from econom-
ic and industrial activities. The transfer of
green technology from developed countries
through international cooperation and tech-
nical assistance programs will accelerate

References

the adoption of green technology in devel-
oping countries. Increasing public aware-
ness of the importance of environmental
sustainability through educational cam-
paigns and community programs will help
change consumption patterns to be more
environmentally friendly.

In addition, economic diversifica-
tion by encouraging more environmental-
ly friendly sectors and the development
of green infrastructure that is efficient in
energy use will reduce dependence on
high-emission industrial sectors. The im-
plementation of these measures will result
in significant reductions in CO, emissions,
support sustainable economic growth, im-
prove energy security, and create long-term
social and economic benefits for commu-
nities in developing countries.

1. Li, J,, Lin, B. (2019). The sustainability of remarkable growth in emerging economies.
Resources, Conservation & Recycling, Vol. 145, 349-358. https://doi.org/10.1016/j.rescon-

rec.2019.01.036

2. Kaya, Y. (2010). Globalization and Industrialization in 64 Developing Countries,
1980-2003. Social Forces, Vol. 88, Issue 3, 1153—1182. https://doi.org/10.1353/s0f.0.0300

3. Shahsavari, A., Akbari, M. (2018). Potential of solar energy in developing countries for re-
ducing energy-related emissions. Renewable and Sustainable Energy Reviews, Vol. 90, 275-291.

https://doi.org/10.1016/].rser.2018.03.065

4. Filho, W.L., Balogun, A.-L., Olayide, O.E., et al. (2019). Assessing the impacts of cli-
mate change in cities and their adaptive capacity: Towards transformative approaches to climate
change adaptation and poverty reduction in urban areas in a set of developing countries. Science
of The Total Environment, Vol. 692, 1175-1190. https://doi.org/10.1016/j.scitotenv.2019.07.227

5. Coulibaly, S.K., Erbao, C., Metuge Mekongcho, T. (2018). Economic globalization, entre-
preneurship, and development. Technological Forecasting and Social Change, Vol. 127, 271-280.

https://doi.org/10.1016/j.techfore.2017.09.028

6. Siddiqui, K. (2015). Trade Liberalization and Economic Development: A Critical Review.
International Journal of Political Economy, Vol. 44, Issue 3, 228-247. https://doi.org/10.1080/0

8911916.2015.1095050

7. Grossman, G.M., Helpman, E. (2015). Globalization and Growth. Gospodarka Narodowa.
The Polish Journal of Economics, Vol. 280, No. 6, 131-139. https://doi.org/10.33119/GN/100840
8. Vlahini¢ Lenz, N., Fajdeti¢, B. (2021). Globalization and GHG Emissions in the EU:
Do We Need a New Development Paradigm? Sustainability, Vol. 13, Issue 17, 9936. https:/doi.

0rg/10.3390/sul3179936

9. Ibrahiem, D.M., Hanafy, S.A. (2020). Dynamic linkages amongst ecological foot-

prints, fossil fuel energy consumption and globalization: an empirical analysis. Management of
Environmental Quality, Vol. 31, Issue 6, 1549—1568. https://doi.org/10.1108/MEQ-02-2020-0029

10. Umar, M., Ji, X., Kirikkaleli, D., Alola, A.A. (2021). The imperativeness of environmen-
tal quality in the United States transportation sector amidst biomass-fossil energy consump-

m Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 602-622 ISSN 2712-7435


https://doi.org/10.1016/j.resconrec.2019.01.036
https://doi.org/10.1016/j.resconrec.2019.01.036
https://doi.org/10.1353/sof.0.0300
https://doi.org/10.1016/j.rser.2018.03.065
https://doi.org/10.1016/j.scitotenv.2019.07.227
https://doi.org/10.1016/j.techfore.2017.09.028
https://doi.org/10.1080/08911916.2015.1095050
https://doi.org/10.1080/08911916.2015.1095050
https://doi.org/10.33119/GN/100840
https://doi.org/10.3390/su13179936
https://doi.org/10.3390/su13179936
https://doi.org/10.1108/MEQ-02-2020-0029

Economic Globalization, Renewable Energy, and CO, Emissions in Selected Emerging Countries .

tion and growth. Journal of Cleaner Production, Vol. 285, 124863. https://doi.org/10.1016/].jcle-
pro.2020.124863

11. Wu, L., Broadstock, D.C. (2015). Does economic, financial and institutional development
matter for renewable energy consumption? Evidence from emerging economies. International
Journal of Economic Policy in Emerging Economies, Vol. 8, No. 1, 20-39. https:/doi.org/10.1504/
1JEPEE.2015.068246

12. Mensah, J.T. (2014). Carbon emissions, energy consumption and output: A threshold anal-
ysis on the causal dynamics in emerging African economies. Energy Policy, Vol. 70, 172-182.
https://doi.org/10.1016/j.enpol.2014.03.038

13. Antonakakis, N., Chatziantoniou, I., Filis, G. (2017). Energy consumption, CO, emissions,
and economic growth: An ethical dilemma. Renewable and Sustainable Energy Reviews, Vol. 68,
Part 1, 808—824. https://doi.org/10.1016/j.rser.2016.09.105

14. Razmjoo, A., Gakenia Kaigutha, L., Vaziri Rad, M.A., Marzband, M., Davarpanah, A.,
Denai, M. (2021). A Technical analysis investigating energy sustainability utilizing reliable re-
newable energy sources to reduce CO, emissions in a high potential area. Renewable Energy,
Vol. 164, 46-57. https://doi.org/10.1016/j.renene.2020.09.042

15. Movsessian, M.M. (2020). Of Renewable Energy, Energy Democracy, and Sustainable
Development: A Roadmap to Accelerate the Energy Transition in Developing Countries. Energy
Research & Social Science, Vol. 70, 101716. https:/doi.org/10.1016/j.erss.2020.101716

16. Bilgili, F., Kogak, E., Bulut, U. (2016). The dynamic impact of renewable energy con-
sumption on CO, emissions: A revisited Environmental Kuznets Curve approach. Renewable
and Sustainable Energy Reviews, Vol. 54, 838—845. https://doi.org/10.1016/j.rser.2015.10.080

17. Waheed, R., Chang, D., Sarwar, S., Chen, W. (2018). Forest, agriculture, renewable energy,
and CO, emission. Journal of Cleaner Production, Vol. 172, 4231-4238. https://doi.org/10.1016/].
iclepro.2017.10.287

18. Dong, K., Sun, R., Hochman, G. (2017). Do natural gas and renewable energy consump-
tion lead to less CO, emission? Empirical evidence from a panel of BRICS countries. Energy,
Vol. 141, 1466—1478. https:/doi.org/10.1016/j.energy.2017.11.092

19. Mirziyoyeva, Z., Salahodjaev, R. (2023). Renewable energy, GDP and CO, emissions in
high-globalized countries. Frontiers in Energy Research, Vol. 11, 1123269. https://doi.org/10.3389/
fenrg.2023.1123269

20. Pata, U.K. (2021). Linking renewable energy, globalization, agriculture, CO, emissions
and ecological footprint in BRIC countries: A sustainability perspective. Renewable Energy,
Vol. 173, 197-208. https:/doi.org/10.1016/j.renene.2021.03.125

21. Osano, H.M., Koine, PW. (2016). Role of foreign direct investment on technology trans-
fer and economic growth in Kenya: A case of the energy sector. Journal of Innovation and
Entrepreneurship, Vol. 5, 31. https://doi.org/10.1186/513731-016-0059-3

22. Zahonogo, P. (2017). Trade and economic growth in developing countries: Evidence
from sub-Saharan Africa. Journal of African Trade, Vol. 3, Issue 1, 5. https:/doi.org/10.1016/].
joat.2017.02.001

23. Hille, E., Shahbaz, M., Moosa, 1. (2019). The impact of FDI on regional air pollution in
the Republic of Korea: A way ahead to achieve the green growth strategy? Energy Economics,
Vol. 81, 308-326. https://doi.org/10.1016/j.eneco0.2019.04.004

24. Isik, C., Ongan, S., Ozdemir, D. (2019). The economic growth/development and environ-
mental degradation: evidence from the US state-level EKC hypothesis. Environmental Science
and Pollution Research, Vol. 26, 30772-30781. https://doi.org/10.1007/s11356-019-06276-7

25. Singhania, M., Saini, N. (2021). Demystifying pollution haven hypothesis: Role of FDI.
Journal of Business Research, Vol. 123, 516—528. https://doi.org/10.1016/j.jbusres.2020.10.007

26. Pandey, N., de Coninck, H., Sagar, D. (2022). Beyond technology transfer: Innovation
cooperation to advance sustainable development in developing countries. WIREs Energy and
Environment, Vol. 11, Issue 2, e422. https://doi.org/10.1002/wene.422

ISSN 2712-7435 Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 602-622 ﬂ


https://doi.org/10.1016/j.jclepro.2020.124863
https://doi.org/10.1016/j.jclepro.2020.124863
https://doi.org/10.1504/IJEPEE.2015.068246
https://doi.org/10.1504/IJEPEE.2015.068246
https://doi.org/10.1016/j.enpol.2014.03.038
https://doi.org/10.1016/j.rser.2016.09.105
https://doi.org/10.1016/j.renene.2020.09.042
https://doi.org/10.1016/j.erss.2020.101716
https://doi.org/10.1016/j.rser.2015.10.080
https://doi.org/10.1016/j.jclepro.2017.10.287
https://doi.org/10.1016/j.jclepro.2017.10.287
https://doi.org/10.1016/j.energy.2017.11.092
https://doi.org/10.3389/fenrg.2023.1123269
https://doi.org/10.3389/fenrg.2023.1123269
https://doi.org/10.1016/j.renene.2021.03.125
https://doi.org/10.1186/s13731-016-0059-3
https://doi.org/10.1016/j.joat.2017.02.001
https://doi.org/10.1016/j.joat.2017.02.001
https://doi.org/10.1016/j.eneco.2019.04.004
https://doi.org/10.1007/s11356-019-06276-7
https://doi.org/10.1016/j.jbusres.2020.10.007
https://doi.org/10.1002/wene.422

. Xenaneira Shodrokova, Anna Yulianita, Abdul Bashir

27. Zhang, L., Xu, M., Chen, H., Li, Y., Chen, S. (2022). Globalization, Green Economy
and Environmental Challenges: State of the Art Review for Practical Implications. Frontiers in
Environmental Science, Vol. 10, 870271. https:/doi.org/10.3389/fenvs.2022.870271

28. Umar, M., Ji, X., Kirikkaleli, D., Shahbaz, M., Zhou, X. (2020). Environmental cost of
natural resources utilization and economic growth: Can China shift some burden through glo-
balization for sustainable development? Sustainable Development, Vol. 28, Issue 6, 1678—1688.
https://doi.org/10.1002/sd.2116

29. Khan, M.B., Saleem, H., Shabbir, M. S., Huobao, X. (2022). The effects of globalization,
energy consumption and economic growth on carbon dioxide emissions in South Asian countries.
Energy & Environment, Vol. 33, Issue 1, 107-134. https://doi.org/10.1177/0958305X20986896

30. Fatima, N., Li, Y., Ahmad, M., Jabeen, G., Li, X. (2021). Factors influencing renewable
energy generation development: a way to environmental sustainability. Environmental Science
and Pollution Research, Vol. 28, 51714-51732. https://doi.org/10.1007/s11356-021-14256-z

31. Luthra, S., Kumar, S., Garg, D., Haleem, A. (2015). Barriers to renewable/sustainable
energy technologies adoption: Indian perspective. Renewable and Sustainable Energy Reviews,
Vol. 41, 762—776. https://doi.org/10.1016/].rser.2014.08.077

32. Abdmouleh, Z., Alammari, R., Gastli, A. (2015). Review of policies encouraging renewa-
ble energy integration. Renewable and Sustainable Energy Reviews, Vol. 45, 249-262. https:/doi.
org/10.1016/j.rser.2015.01.035

33. Ghosn, F., Zreik, M., Awad, G., Karouni, G. (2024). Energy transition and sustainable de-
velopment in Malaysia: Steering towards a greener future. International Journal of Renewable
Energy Development, Vol. 13, No. 3, 362-374. https://doi.org/10.61435/ijred.2024.60110

34. Wen, H., Chen, Z., Yang, Q., Liu, J., Nie, P. (2022). Driving forces and mitigating strat-
egies of CO, emissions in China: A decomposition analysis based on 38 industrial sub-sectors.
Energy, Vol. 245, 123262. https://doi.org/10.1016/j.energy.2022.123262

35. Shi, H., Chai, J., Lu, Q., Zheng, J., Wang, S. (2022). The impact of China’s low-carbon tran-
sition on economy, society and energy in 2030 based on CO, emissions drivers. Energy, Vol. 239,
122336. https://doi.org/10.1016/j.energy.2021.122336

36. Ahmed, M., Shuai, C., Ahmed, M. (2022). Influencing factors of carbon emissions and
their trends in China and India: a machine learning method. Environmental Science and Pollution
Research, Vol. 29, 48424—48437. https://doi.org/10.1007/s11356-022-18711-3

37. Vats, G., Mathur, R. (2022). A net-zero emissions energy system in India by 2050: An explo-
ration. Journal of Cleaner Production, Vol. 352, 131417. https:/doi.org/10.1016/j.jclepro.2022.131417

38. Liu, F., Sim, J., Sun, H., Edziah, B.K., Adom, PK., Song, S. (2023). Assessing the role of
economic globalization on energy efficiency: Evidence from a global perspective. China Economic
Review, Vol. 77, 101897. https://doi.org/10.1016/j.chieco.2022.101897

39. Hrahman, H.U., Zaman, U., Gérecki, J. (2021). The Role of Energy Consumption, Economic
Growth and Globalization in Environmental Degradation: Empirical Evidence from the BRICS
Region. Sustainability, Vol. 13, Issue 4, 1924. https:/doi.org/10.3390/su13041924

40. Nugroho, A.D., Bhagat, P.R., Magda, R., Lakner, Z. (2021). The impacts of economic
globalization on agricultural value added in developing countries. PLoS One, Vol. 16, Issue 11,
€0260043. https:/doi.org/10.1371/journal.pone.0260043

41. Sharma, R., Sinha, A., Kautish, P. (2021). Does renewable energy consumption reduce
ecological footprint? Evidence from eight developing countries of Asia. Journal of Cleaner
Production, Vol. 285, 124867. https://doi.org/10.1016/j.jclepro.2020.124867

42. Muhammad, B., Khan, S. (2021). Understanding the relationship between natural resourc-
es, renewable energy consumption, economic factors, globalization and CO, emissions in devel-
oped and developing countries. Natural Resources Forum, Vol. 45, Issue 2, 138—156. https:/doi.
org/10.1111/1477-8947.12220

43. Le, H.P,, Ozturk, 1. (2020). The impacts of globalization, financial development, govern-
ment expenditures, and institutional quality on CO, emissions in the presence of environmental

m Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 602-622 ISSN 2712-7435


https://doi.org/10.3389/fenvs.2022.870271
https://doi.org/10.1002/sd.2116
https://doi.org/10.1177/0958305X20986896
https://doi.org/10.1007/s11356-021-14256-z
https://doi.org/10.1016/j.rser.2014.08.077
https://doi.org/10.1016/j.rser.2015.01.035
https://doi.org/10.1016/j.rser.2015.01.035
https://doi.org/10.61435/ijred.2024.60110
https://doi.org/10.1016/j.energy.2022.123262
https://doi.org/10.1016/j.energy.2021.122336
https://doi.org/10.1007/s11356-022-18711-3
https://doi.org/10.1016/j.jclepro.2022.131417
https://doi.org/10.1016/j.chieco.2022.101897
https://doi.org/10.3390/su13041924
https://doi.org/10.1371/journal.pone.0260043
https://doi.org/10.1016/j.jclepro.2020.124867
https://doi.org/10.1007/s11356-020-08812-2
https://doi.org/10.1007/s11356-020-08812-2
https://doi.org/10.1007/s11356-020-08812-2
https://doi.org/10.1007/s11356-020-08812-2

Economic Globalization, Renewable Energy, and CO, Emissions in Selected Emerging Countries .

Kuznets curve. Environmental Science and Pollution Research, Vol. 27,22680-22697. https:/doi.
org/10.1007/s11356-020-08812-2

44. Kalayci, C., Hayaloglu, P. (2018). The Impact of Economic Globalization on CO, Emissions:
The Case of NAFTA Countries. International Journal of Energy Economics and Policy, Vol. 9,
No. 1, 356-360. https://doi.org/10.32479/ijeep.7233

45. Gozgor, G., Mahalik, M.K., Demir, E., Padhan, H. (2020). The impact of economic globali-
zation on renewable energy in the OECD countries. Energy Policy, Vol. 139, 111365. https:/doi.
org/10.1016/j.enpol.2020.111365

46. Dong, K., Dong, X., Jiang, Q. (2020). How renewable energy consumption lower global
CO, emissions? Evidence from countries with different income levels. World Economy, Vol. 43,
Issue 6, 1665-1698. https:/doi.org/10.1111/twec.12898

47. Anser, M.K., Ali, S., Mansoor, A., et al. (2024). Deciphering the dynamics of human-
environment interaction in China: Insights into renewable energy, sustainable consumption patterns,
and carbon emissions. Sustainable Futures, Vol. 7, 100184. https:/doi.org/10.1016/}.sftr.2024.100184

48. Li, L., Lin, J., Wu, N., et al. (2022). Review and outlook on the international renewa-
ble energy development. Energy and Built Environment, Vol. 3, Issue 2, 139-157. https:/doi.
org/10.1016/j.enbenv.2020.12.002

49. Simanjuntak, J.P., Al-attab, K.A., Daryanto, E., Tambunan, B.H., Eswanto. (2022).
Bioenergy as an Alternative Energy Source: Progress and Development to Meet the Energy Mix
in Indonesia. Journal of Advanced Research in Fluid Mechanics and Thermal Sciences, Vol. 97,
No. 1, 85-104. https:/doi.org/10.37934/arfmts.97.1.85104

INFORMATION ABOUT AUTHORS
Xenaneira Shodrokova

S.E, Master of Economics Student, Faculty of Economics, Sriwijaya University, Prabumulih,
Indonesia (J1. Palembang, Ogan Ilir Regency, Indralaya Indah, Kec. Indralaya, Prabumulih City,
South Sumatra 30862, Indonesia); ORCID https://orcid.org/0009-0003-8034-6617 e-mail: xena-

neiral2@gmail.com

Anna Yulianita

S.E., M.Si, Lecturer and Coordinator of the Master of Economics Study Program, Faculty of
Economics, Sriwijaya University, Prabumulih, Indonesia (J1. Palembang, Ogan Ilir Regency,
Indralaya Indah, Kec. Indralaya, Prabumulih City, South Sumatra 30862, Indonesia); ORCID
https://orcid.org/0000-0001-8744-3274 e-mail: annayulia@unsri.ac.id

Abdul Bashir

S.E., M.Si, Lecturer in Development Economics, Faculty of Economics, Sriwijaya
University, Prabumulih, Indonesia (JI. Palembang, Ogan Ilir Regency, Indralaya Indah,
Kec. Indralaya, Prabumulih City, South Sumatra 30862, Indonesia); ORCID https://orcid.
0rg/0000-0002-4771-1366 e-mail: abd.bashir@unsri.ac.id

FOR CITATION

Shodrokova, X., Yulianita, A., Bashir, A. (2024). Economic Globalization, Renewable Energy,
and CO, Emissions in Selected Emerging Countries. Journal of Applied Economic Research,
Vol. 23, No. 3, 602—622. https:/doi.org/10.15826/vestnik.2024.23.3.024

ARTICLE INFO
Received June 14, 2024; Revised July 9, 2024; Accepted July 16, 2024.

ISSN 2712-7435 Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 602-622


https://doi.org/10.1007/s11356-020-08812-2
https://doi.org/10.1007/s11356-020-08812-2
https://doi.org/10.32479/ijeep.7233
https://doi.org/10.1016/j.enpol.2020.111365
https://doi.org/10.1016/j.enpol.2020.111365
https://doi.org/10.1111/twec.12898
https://doi.org/10.1016/j.sftr.2024.100184
https://doi.org/10.1016/j.enbenv.2020.12.002
https://doi.org/10.1016/j.enbenv.2020.12.002
https://doi.org/10.37934/arfmts.97.1.85104
https://orcid.org/0009-0003-8034-6617
mailto:xenaneira12@gmail.com
mailto:xenaneira12@gmail.com
https://orcid.org/0000-0001-8744-3274
mailto:annayulia@unsri.ac.id
https://orcid.org/0000-0002-4771-1366
https://orcid.org/0000-0002-4771-1366
mailto:abd.bashir@unsri.ac.id
https://doi.org/10.15826/vestnik.2024.23.3.024

. Xenaneira Shodrokova, Anna Yulianita, Abdul Bashir

YOK 339.98

JKoHOoMU4YecKas rnobannsauus, Bo3obHoBNsieMble
MCTOYHMKM 3Heprum v Bbibpocbl CO, B 0TAENbHbIX CTPaHax
¢ dopMMpyOLLLEACS PBIHOYHON 3KOHOMUKOM

K. Illoopokosa © 0<, A. FOnuanuma ® , A. Bawmup

Yuusepcumem Illpusuooicaiis,
2. Ilpabymynux, Hnoonesus

DA xenaneiral 2@gmail.com

AHHomauyus. ABneHne SKOHOMUYECKOW N106aM33LIMM OKa3bIBAET 3HAYUTENIbHOE BIUSIHNE

Ha Bbibpockl CO, B pa3BMBaIOLLMXCH CTPaHax. MIcnob3ys BTOpUYHbIe AaHHbIe BcemmpHoro

6aHKa 33 nepurog c 2000 no 2022 1, 3T0 MCCNELOBaHNE PACCMATPUBAET BVAHME 3KOHO-
MUYeCKom rnobanusaumm n noTpebneHns Bo306HOBASEMbIX UCTOYHUKOB SHEPI UM Ha Bbl-
6pocbi CO,,. B1ccnenoBaHum BbiABUraeTCA r1noTesa, YTo SKOHOMMYeCKas rnobannsaums

cnocobcTeyeT bosnee BbICOKMM Bbibpocam CO,, B To Bpems Kak noTpebneHne Bo306HOB-
NAIEMbIX MICTOYHMKOB SHEPT MV NPUBOAMT K COKPaLLieHunio Bbibpocos CO,. B uccnenosaxnn

A5 aHann3a AaHHbIX MCM0Mb3YETCH NaHeIb Pe3ynbTaToB PErpeccumn aHHbIX C MOAe-
NbHO CNYYarHbix 3adeKToB. Pe3ynbTaThbl MOKa3blBakOT, YTO SKOHOMUYECKas rnobannaa-
LM cnocobCcTBYET 3KOHOMMYECKOMY POCTY, CONPOBOXA3EMOMY YBENMYEHNEM BbIOPOCOB

CO,,. BbiCTpbIf POCT 3KOHOMUYECKOM 8KTUBHOCTM M MHAYCTPUaNM3aLIM, Y3CTO 06ycoB-
NEHHbIA NPAMbBIMU MHOCTPaHHBIMU MHBECTULIMAMM U MEXKAYHaPOLHOM TOProB/ew, MpMBO-
OAT K PaCLIMPEHMI0 UCMOMb30BaHNA MCKOMaeMblxX BUAOB Tonmea 1 Bbibpocos CO,. 3Tn

pesynbTaThl NMOATBEPXO3H0T rMNoTe3y 0 3arpPsa3HEHWM, KOTOPas NPeanosaraeT, YTo Npo-
M3BOACTBO C BbICOKVM YPOBHEM 38rPSSHEHNS UMEET TEHOEHLMIO MePEMELLATbCS B CTPa-
Hbl C bo/1ee MArKMMM 3KOI0FMYECKMMIU HOPMaMW. IccnegoBaHWE TaKXe NOKa3ano, YTo

ysennyeHve noTpebneHns B030OHOBASEMbBIX MCTOYHUKOB 3HEPI MM CBSA38HO CO CHUMXKE-
HneM Bbibpocos CO,,. TeopeTnYecKas 3Ha4MOCTb PE3YbTaTOB UCCNEA0BaHMSA MNOKa3bl-
BAET, YTO, XOTH 3KOHOMUYECKas rN0banm3aums MOXeT CTUMYIMPOBaTb 3KOHOMUYECKMI

POCT, OH TaK>Ke 0Ka3blBaEeT HEraTUBHOE BAINSHWE Ha OKPY>KatoLLYto cpeay. B npakTuye-
CKOM M/1aHe MCCneg0BaHVe NoOYePKMBaET HE0BX0AMMOCTb MOUTMKM, COCODBCTBYIOLLEN

MCM0/Ib30BaHWI0 BO30OHOBNSIEMbIX MICTOYHNKOB 3HEPT UM, MOBbILLEHNIO 3HEPrO3hPEKTMB-
HOCTV 1 0becneyeHmo COBNIOAEHNS CTPOMMX SKONOrUYECKUX HOPM AN CMArYeHns Hebna-
FOMPUATHBIX SKOMOTMYECKMX MOCNEACTBUA SKOHOMUYECKOW rNobannaaumm. Takue Mepbl,
KaK NPOABW>KeHVE BO30DBHOBASAEMbIX MCTOYHNKOB 3HEPI UKW, Mepenaya 3eNeHblX TEXHO-
NOrWiA, NOBbILLEHWE 0CBEL0MIEHHOCTM 0BLLECTBEHHOCTM 06 3KOMOrMYECKOM YCTONYMBO-
CTu, AnBepCcUdUKaLMSa SIKOHOMUKIM B Bonee 3eneHble CEKTOPa U Pa3BUTUE 3E/1EHON UH-
(DPaCTPYKTYPbl, UMEIDT BaXKHOE 3HAYEHME.

Knioyesbie cnosa: akoHoMM4YecKasn rnobanmsaums; B0306HOBASEMaR SHEPreTUKa; Bbl-
6pocbl CO,; pa3BMBaIOLLMECS CTPEHbI.
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Abstract. The relevance of this study is to establish the interactive role of infrastructure on

tax composition in stimulating long-term economic performance in Nigeria. However, em-
pirical evidence showed that greater emphasis was placed on studies relating to the im-
pact of taxation on the performance of the economy. The purpose of this study is to ex-
amine the impact of infrastructure on tax structure and improving economic performance

in Nigeria. The hypothesis — the interactive role of infrastructure on tax composition and

the economic performance nexus in Nigeria — was estimated with the Ridge Regression

(RR) technigue to take care of the incidence of multicollinearity that existed among the

study variables using the dataset covering 1993-2022. Also, the study utilized the Barro

growth model, which emphasized investmentin infrastructure enhanced through taxes as

the core endogenous factor that drives growth. The findings revealed that with the pres-
ence of infrastructure; value added tax, company tax, customs and excise duties and pe-
troleum profit tax has a positive and significant relationship with economic performance

while personal income tax has a positive but insignificant relationship with economic per-
formance in Nigeria within the study period. The study thus concluded that with the pres-
ence of infrastructure, tax composition significantly contributed to economic performance

in Nigeria within the study period. Based on this finding, this study recommends that poli-
cymakers should focus on measures such as tax education and enlightenment to encour-
age voluntary tax compliance to generate substantial revenue to fund infrastructural de-
velopment, thus, improving the level of economic performance in Nigeria.

Key words: tax structure; infrastructure; economic performance; multicollinearity; ridge
regression.

JEL H21, H54, O4

1. Introduction tal formation rate must be high in the pri-

The essential aim of developing coun-
tries is to boost their economic growth rates
to an equivalent level of the developed na-
tions as regards per capita real income.
Attaining this goal depends on the ability
of the government in providing essential
facilities, especially the health, transporta-
tion and education sectors. Also, the capi-

vate or public sectors or both. Economic
growth depends on resource transfer and
improved utilisation, not only the circula-
tion of money in the economy. Tax is a sig-
nificant fiscal tool for transferring funds to
the government from the private and pub-
lic sectors, while providing a steady and
dependable fiscal condition to encourage
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development and fund their infrastructur-
al demands.

The economic resources generated and
within a country’s control used to meet its
daily expenditure and to finance infrastruc-
tural needs is a major determinant of the na-
tion’s economic performance.

Infrastructure is a tool for measuring
the success of a nation with the rest of the
world and a fundamental determinant of
nationhood. Through productivity effects,
it contributes directly to the performance
of the economy and indirectly through ad-
justment costs, private capital, and labour
productivity [1, 2].

However, taxation has both positive
and adverse effects on the growth of an
economy as distortionary taxes affects
both human and physical capital accumu-
lation, technology advancement as well as
improving factor inputs. Thus, increased
distortionary taxes discourage economic
activities and, as a result, lowers the eco-
nomic performance rate [3]. The worth of
an economy as well as its capacity to con-
vert those resources into economic develop-
ment are important to the extent that prop-
erty is secured, infrastructure is provided
while domestic tranquillity is insured. Thus,
taxation above this threshold may reduce
economic performance [4].

The Neoclassical and Keynesian mod-
els predict an inverse relationship between
taxes and economic activities. They ar-
gued that reducing the tax rate will trans-
fer greater spending power to the individ-
uals, allowing for increased consumption
expenditure, savings and investment oppor-
tunities. However, the Ricardians argued
that tax reduction will make government
increase borrowing to attain a balanced
budget in the short-run. Both points of view,
however, suggest that tax policy is not rev-
enue neutral. Fiscal variables such as taxa-
tion and government spending temporarily
affect the output but not the long-run eco-
nomic growth [5]. Long-run growth, on the

other hand, would be affected by produc-
tive spending and taxation [6].

The importance of taxes cannot be un-
derated. Aside serving as a revenue gen-
erator, it also helps the government in
achieving both its monetary and fiscal
macroeconomic objectives particularly in
emerging nations like Nigeria. However, it
is worrisome that Nigerians have a negative
attitude to taxation as many people would
choose to avoid paying tax provided they
were given the opportunity because the
role of taxation has not been felt by them.
Due to the disastrous evasion and avoid-
ance habit, the economy keeps losing tre-
mendous amount of revenue. This revenue
loss impedes funding for growth and de-
velopment in many economies, particular-
ly in emerging countries like Nigeria [3, 7].

In Nigeria, it is imperative to state that
oil revenue has recently been unpredictable
due to the volatility in the global oil pric-
es. Thus, an urgent need is to focus on tax
revenue, as the most significant component
of non-oil government earnings. In addition
to other forms of revenue, the government
must generate enough earnings through tax-
es to fund the country’s ever-increasing in-
frastructure deficit [8].

In the past, the government attempted
to increase tax revenue by enacting meas-
ures such as the implementation of val-
ue added tax in 1994 and the registration
of firms and corporations under the FIRS.
Nevertheless, these efforts have resulted
in little or no increase in government tax
revenue. This is due to a failure in tax ad-
ministration in Nigeria, which has been at-
tributed to ineffectiveness and inefficiency
such as; disobedience to tax laws and regu-
lations, inadequatetax awareness, poor tax
regulation and management, government
policies, paucity of reliable data, and cor-
rupt practices [9, 10].

In 2008, the Federal Government
of Nigeria introduced the Taxpayers
Identification Number (TIN) and imple-
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mented an automated system of tax to boost
the overall tax revenue and keep taxpayers
and tax officials in check. As a result, FIRS
(2019) tax statisticsshowed that actual tax
collection has increased beyond the target-
ed level each year since 2009.

However, the poor state of infrastruc-
ture in most emerging nations like Nigeria
has led to continued interest in examining
whether tax revenue spent on infrastructur-
al development has positive economic ef-
fect overtime. The deplorable state of most
infrastructural facilities and its poor mainte-
nance as experienced by the residents affect
the country’s performance potentials [1, 11].

Infrastructure provides social comfort
to citizens, thus, its deficit worsens work-
ers’ conditions, lowerstheir overall produc-
tivity and in turn reduces the performance
of the economy.

Also, the tendency of variables to be
linearly related to one another is very high,
resulting in an inaccurate estimation of the
regression coefficients. The Issue of mul-
ticollinearity among variables is very im-
portant and it has not been taken care of
by previous studies as they shy away from
it by not reporting the correlation matrix
to reflect the presence of multicollineari-
ty [11-15]. Thus, it is pertinent to find out
by utilizing the ridge regression estima-
tion technique developed by [16] as one of
the appropriate estimation techniques to as-
certain if the study variables that are mul-
ticollinear affect economic performance in
Nigeria.

The purpose of the study is to examine
the impact of infrastructure on tax struc-
ture and improving economic performance
in Nigeria.

Research Hypothesis HI: Infrastructure
has an interactive role on tax structure and
economic performance in Nigeria

The rest of this study is structured as
follows. Section 2 shows the review of
relevant literatures; section 3 explains the
method employed for this study as well as

the theoretical framework and model spec-
ification. Section 4 presents the results of
the study; section 5 gives a detailed discus-
sion of findings while section 6 presents the
conclusion and policy recommendations.

2. Literature Review

A tax is an obligatory payment made to
the government by private citizens, organ-
izations, or institutions. It is a mandatory
tax that the government levies on the earn-
ings, profits, or assets of private citizens,
social groups, and business entities [7].
Taxation helps to promote income redistri-
bution, economic stabilization, resource al-
location, and fund government expenditure
to enhance economic performance.

Taxes can be progressive, indicating
the percentage rate stays constant as the tax
base expands, regressive, indicating the tax
rate decreases as the tax base increases, or
progressive, indicating the percentage of
the tax paid increases as the taxpayer’s in-
come increases [9]. When the outcome of
tax is lower than another investment struc-
ture with the same goals, it is said to be tax
efficient. Thus, tax efficiency is an arrange-
ment that allows a firm or an individual to
pay no or less tax than usual and attempts
to minimize tax liability when given many
different financial decisions [14].

However, the Nigerian tax system fac-
es significant obstacles, such as a lack of
tax statistics, giving priority to tax efforts,
inadequate tax administration, tax multi-
plicity, and regulatory issues.

Infrastructure is the physical compo-
nents of interrelated systems which provide
essential services for enabling and sustain-
ing a good living condition for the citizens.
As an essential facility and service that can
be funded by government, private individu-
als, or by public-private partnerships, sup-
ports economic activities and boosts the
economic performance of a nation [1].

The role of infrastructure in an econo-
my cannot be underestimated. It facilitates
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productivity through the provision of road
networks, utilities and also performs some
several social roles such as, poverty reduc-
tion and improvement in standard of living.

Taxes have an impact on economic
performance by influencing labor produc-
tivity, savings, and investment. The invest-
ment is made up of both public and private
savings, and investing in both physical and
human capital increases an economy’s pro-
duction. As a result, improved productivi-
ty leads to increased economic production.
Thus, every factor influencing investment
will impact economic success [17].

High tax rates on employee salaries
may discourage labor effort, human cap-
ital accumulation, and private savings.
Similarly, high taxes on profits dissuade the
spirit of entrepreneurship and investment,
hence reduces economic output. Contrarily,
the low rate of tax will increase savings and
investment thereby improving the overall
productivity of the economy.

Infrastructure is also a crucial require-
ment of better economic performance.
Though it does not directly generate goods
and services but enables production in pri-
mary, secondary and tertiary economic ac-
tivities by generating external economies.
It improves the quality of life by develop-
ing facilities, supplying consumption goods
(transportation, energy, and communica-
tion services), and promoting macroeco-
nomic stability. It is widely acknowledged
that infrastructure development has a di-
rect impact on a country’s economic perfor-
mance. Nigeria, in particular, suffers from
traffic congestion, power outages in major
cities, poor road quality, insufficient tel-
ecommunications services, and a lack of
drinking, irrigation, and industrial water, all
of which point to the region’s inadequate
infrastructure.

Infrastructure has a direct positive
impact on economic performance through
capital accumulation, as well as indirect-
ly through increases in total factor produc-

tivity. Infrastructure development increases
production capacity by providing an atmos-
phere that encourages investment for pri-
vate companies.

Raising funds for public infrastructure
investment, a government priority, can be
accomplished through taxation or borrow-
ing; however, in the latter case, government
debt may crowd out private companies and
individuals from money markets by raising
interest rates, affecting inflation and pro-
ductivity. Taxation as a means of funding
infrastructure generates expenses at multi-
ple levels. In my perspective, general tax-
ation is the most equitable way to fund in-
frastructure because the benefits of such
infrastructure are widely distributed.

Due to the distortionary nature of tax-
ation, empirical evidence has shown that
taxation effect on economic growth can ei-
ther be positive or negative. Ekeocha et al.
[2] utilized the dynamic system GMM in
their study on African Economy. Rahman
& Sarkar [12] in their study on Bangladesh
found that total tax revenue has a signifi-
cant positive effect on economic growth
within the study period. Tendengu et al.
[17] established a positive significant rela-
tionship between fiscal policy instruments
and economic growth in South Africa be-
tween 1988-2018. Ogbonna & Amah [18]
found a positive relationship between tax-
ation and economic growth in their study
on Nigeria. Etim et al. [19] employed the
ECM technique and found that taxation
impacts positively on Nigerian economic
growth between 1980 and 2018.

However, Oto & Wayas [13] in their
study on Nigeria found a negative rela-
tionship between taxation and the econo-
my. Maganya [ 14] utilized the ARDL tech-
nique and found a negative relationship
between taxation and economic growth in
Tanzania. Gashi et al. [20] found that direct
taxes are negatively correlated with eco-
nomic growth in the study conducted on six
East-European countries. Stoilova [21] uti-
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lized the panel regression on 19 European
Countries and found a negative and per-
sistent relationship between taxes and re-
al GDP.

Nedozi et al. [22] used simultaneous
analysis to analyze infrastructural devel-
opment and economic growth, building on
the empirical research on the infrastructure-
economic growth nexus. The study dis-
covered that infrastructure is an important
component of Nigerian economic progress.
Undermining infrastructure, thus, under-
mines positive economic performance. This
result is similar to the study of Ekeocha et
al. [2] on African Economy and Owolabi-
Merus [24] which investigated infrastruc-
ture development and economic growth
in Nigeria. This result is contradicting the
findings of Aworinde & Akintoye [25]
which utilized the bond testing approach
in their study on Nigeria and Anderu &
Tosin [26] which found that infrastructure
spending impacts negatively on economic
growth of Nigeria.

Following the studies on the joint im-
pact of taxation and infrastructure on eco-
nomic growth, Almeida & Mendonca [27]
found that between 1976 and 2011, core
public infrastructure has contributed pos-
itively to the enhancement of economic
growth. However, Ayeni & Afolabi [11] uti-
lized the vector autoregressive approach
and found that, while tax revenue effects
economic growth and infrastructure, infra-
structure has a major impact on tax reve-
nue collected, but not on economic growth.
Based on these backdrops in empirical lit-
erature, it is pertinent to re-investigate the
effect tax structure on the performance of
Nigeria economy while laying emphasis on
the interactive role of infrastructure.

3. Methods

3.1. Theoretical framework

Barro [6]’s theory of endogenous
growth in public policy used a novel ap-
proach in which the restricted measure of

infrastructure was relaxed in determining
both the level of output and the steady state
growth rate. The hypothesis proposed that
public investment in infrastructure, en-
hanced by taxes, complements private in-
vestment as the primary endogenous driver
of growth. It stressed that when tax revenue
is used to fund infrastructure projects like
as roads, highways, and telephones, pri-
vate production increases, which improves
economic performance. This growth oc-
curs despite the fact that taxation discour-
ages private capital accumulation, which
partially offsets the favorable effect of in-
creased productive government expendi-
tures on growth.

Barro [6] explained his model by en-
gaging two components which includes
a production function with a constant re-
turn to scale and an equation that captures
the consumer’s optimization pattern. &

In doing so, he presents his model as

follows:
_ _ g
y= @(k, g) = k.@(%).

Where y represents output per worker;
k is the capital per worker, g is the quanti-
ty of per capita government purchases on
goods and service and @ is the condition for
positive or diminishing marginal products.
The Barro [6] model assumes that the gov-
ernment does not engage in production nor
own capital and rather purchase outputs for
example: services of highways, telecom-
munication, and other infrastructures from
the private sector. Therefore, the payments
(g) for these services constitute the inputs
to the private production.

The second component of the mod-
el is the consumption growth rate equa-
tion which is obtained by maximizing the
household overall utility function. Barro [6]
presented it as:

(M

The growth rate of consumption =

- V(). @
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Where, f" is the marginal product of
capital p which is > 0 represents the constant
rate of time preference and o is the reciprocal
of the intertemporal elasticity of substitution.

The model further opined that these
government spending on infrastructure (g)
is financed by the tax rate, such that:

g=T='ry=‘ck0(‘%)- 3)

Where 7T is the government revenue
which is determined by tax rate (t) on.
Equation (2) constrains the government to
run a balanced budget. Explicitly, the gov-
ernment cannot fund deficits through debt
Issue or generate surpluses through asset
accumulation. Given this, the production
function in equation (1) indicates the mar-
ginal product of capital as:

Vit %)
-0(3)-(1-v).

Where, v is the elasticity of y with
respect to g (for a value of k), such that
0<wy<1. Since the tax is exerted on in-
come to provide for public infrastructures,
Barro modified equation (2) as:

y :l{(l—r)ﬁ(ij(l—\u)—p}. (5)

4

(¢

Finally, if government sets g and 7 to
grow at the same rate as y, g/k and v, thus,
y will be constant and this puts the econo-
my in a steady state. per capita consump-
tion, output and capital which is a positive
function of the marginal product of capital
will have the same growth rate.

Barro [6] demonstrated that invest-
ment in infrastructure can contribute to
long-term economic growth by increas-
ing the marginal product of private capi-
tal, resulting in sustained per capita growth.
However, if the tax isn’t regulated it may
damage the steady state because increas-

ing public infrastructure finance through
income taxes diminishes per capita growth.
The above thus suggest that to op-
timize the nation’s growth and welfare,
a long run positive economic performance
is hinged on the modification of the tax rate
and the level of infrastructure. This study
presents this in a baseline model as:

y=f(TTR, INFR). (6)

Where the long is run growth; 77R is
the tax rate; INFR is infrastructure.

3.2. Model specification
This study follows the multiple regres-
sion model of [16] specified as:

Y=Xo+e @)

Where X is (n x p) and of rank p, ¢
is {px1} and unknown, E{e}=0 and
E{ee'} =c’1,

They presented ridge estimators as an
alternative to the least squares estimator for
utilization in the presence of multicolline-
arity. This seeks to reduce standard error by
introducing bias into regression estimations.

The ridge estimator is given as:

o={X"X+KI| X'Y. (8)

Where I denotes an identity matrix,
and K is a positive number of a suitable
function of Y.

In order to address the severe multicol-
linearity problem that can arise as a result of
the inclusion of disaggregated tax variables
in the model, the model follows the ridge
regression model by Hoerl & Kennard [16]
stated above. The variables are more likely
to be linearly related to one another, result-
ing in an erroneous estimation of the regres-
sion coefficients, see Solarin & Bello [28],
Pourmohammadi et al. [29], Zhang & Yuan
[35]. However, this is informed by the the-
oretical framework as in (6).
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The model is re-stated as:

RGDP = f(TC, INFR). )

Where RGDP = Real Gross Domestic
Product; TC = Tax composition; INFR =
Infrastructure.

The model is thus specified in a line-
ar form as:

RGDP =8, +B,PPT, +B,CP, +
+B,CES, + B, VAT, + B, PIT, +
+B INFR, +B,GCF, +U,.

(10)

In this model, Real GDP was used to
measure economic performance for it is
a better tool for judging long-term nation-
al economic performance as it takes into
consideration the actual change in a coun-
try’s economic output Ekeocha et al. [2],
Dedrick et al. [30], Ogbuabor et al. [31].

Thus, it was measured with data on
the Real GDP in Nigeria for the period un-
der observation. However, tax composi-
tion was disaggregated into the various di-
rect and indirect taxes {Petroleum Profit
Tax (PPT), Company Income Tax (CP),
Custom and Excise Duties (CES), Value
added tax (VAT) and Personal Income Tax
(PIT)} so as to avoid the problem of omit-
ted variables due to their importance; in-
frastructure (/NFR) is measured by infra-
structural investment; while Gross Capital
Formation (GCF) is included as a control
variable because it is an important contrib-
utor to a positive economic performance.
However, this study utilized annual data set
between 1993 and 2002, sourced from the
Central Bank of Nigeria' and World Bank
World Development Indicators?.

' Central Bank of Nigeria (2023). Central
Bank of Nigeria. Annual report and statement of
account, Abuja. Statistical bulletin, retrieved from
http://www.cbn.gov.ng

2 World Bank, (2021). World development in-
dicators. World Bank Publications. Retrieved from
http://data.worldbank.org.com

To account for the heteroskedastic
characteristic of variables through vari-
ance in measurement and errors Gujarati
& Porter [32], as well as to capture the in-
teractive role of infrastructure on tax com-
position and economic performance, the
variables were transformed into the log-log
model and re-specified.

The model is informed by equation (9)
and (10) above and re-specified as:

In RGDP =, + B, In PPT, +
+3,InCP, +B,InCED, +
+B, InVAT, + B, In PIT, +

+B4INFR, +B,GCF, +
+B¢ In PPT - INFR, +B,LnCP x
xINFR, +B,,In CED - INFR, +
+B,,\VAT - INFR, + B, In PIT x
xINFR, +B,;InGCF +U,,.

)

Where By, ..., B,; are the parameter es-
timates; InPPT, InCP, InCED, In VAT,
InPIT, INFR, B,GCF, are log of depend-
ent variables as defined in equations (9)
and (10); InPPT - INFR, InCP - INFR,
InCED - INFR, InVAT - INFR, InPIT -
INFR, represents the interaction term be-
tween each tax composition and infrastruc-
ture.

3.3. Model Estimation Technique

Due to the interaction terms of the in-
put model variables in equations (11), the
model is faced with severe problem of
multicollinearity, which violates the un-
biasedness condition for OLS. The matrix
(XTX) will be close to singular due to
the correlation of the model terms and if
there is an approximate linear relationship
among the columns of the design matrix X.

This results in larger variance due to
the high sensitivity of the least-squares es-
timate to the observed response Y-

p={X"x})" X"Y. (12)
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Table 1. Definition, measurement and sources of variables

Variables Definition and Measurement A priori Sign Source

RGDP Annual Real Gross Domestic Product mea- WDI
sured at constant prices

PPT Total annual tax revenue from petroleum Negative CBN
products and royalties in Billion Naira

CP Total annual tax revenue from company Negative CBN
income measured in Billion Naira

CED Total annual tax revenue from custom and Negative CBN
excise duties in Billion Naira

VAT Total annual tax revenue from value-added tax | Negative CBN
generated in Billion Naira

PIT Annual personal income tax collectible yearly | Negative CBN
in Billion Naira

PPT*INFR | The interaction term between petroleum profit | Positive Constructed
tax and infrastructure investment

CP*INFR | The interaction term between company income | Positive Constructed
tax and infrastructure investment

CED*INFR | The interaction term between custom and Positive Constructed
excise duties and infrastructure investment

VAT*INFR | The interaction term between value added tax | Positive Constructed
and infrastructure investment

PIT*INFR | The interaction term between personal income | Positive Constructed
tax and infrastructure investment

INFR Investment in infrastructure Positive WDI

GCF Gross Fixed Capital Formation (% of GDP) Positive WDI

Source: Author, 2024
4. Results

The problem of multicollinearity can
be solved by ignoring the traditional least-
squares method and instead using biased
estimation techniques. Hoerl & Kennard
[16] introduced ridge regression as one
of the biassed estimating methods for the
aforementioned purpose by introducing
a penalty parameter k (see eqn 8) that low-
ers the standard error while also improving
the predictive ability of the model when
two or more variables are highly linear-
ly related.

In examining how the presence of infra-
structure would impact the tax composition-
economic performance relationship, the
presence of multicollinearity among the var-
iables in preliminary estimates was observed
and these results are presented in Table 2,
see variance inflation factor (V/F) in Table 4.

Table 2 shows a high correlation be-
tween real GDP and value-added tax; real
GDP and personal income tax; real GDP
and company income tax; real GDP and
customs and excise duties; value-added tax

@ Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 623-641

ISSN 2712-7435



Assessing the Impact of Infrastructure on Tax Structure and Improving Economic Performance: The Case of Nigeria .

and personal income tax; value-added tax
and customs and excise duties; value-added
tax and company income tax; personal in-
come tax and customs and excise duties;
personal income tax and company income
tax; petroleum profit tax and infrastructure;
customs and excise The correlation coeffi-
cients of this pair of variables are greater
than 0.90. This led to the use of the ridge
regression approach, which is one of the
most effective estimate techniques for ad-
dressing multicollinearity in a multiple re-
gression model Pourmohammadi et al. [29],
Wen & Shoa [36], Yoantika & Susiswo [37].

Table 3 shows the estimated results
of infrastructure’s interactive effect on the
tax composition-economic performance re-
lationship. Specifically, the results show
that value added tax has no major impact
on economic performance in Nigeria, but
the availability of infrastructure contradicts
this. As a result, when complemented by in-
frastructure, the impact of value-added tax
on economic performance became signifi-
cant, rising from 0.048 to 0.139, indicating
189.6 percent rise. In summary, a one-unit
increase in the interaction between value
added tax and infrastructure raises econom-
ic performance by 0.14 units. This is be-
cause value added tax contributed to the
mobilization of resources for infrastructure

Table 2. Correlation Matrix

development, resulting in positive econom-
ic performance.

In contrast, while personal income tax
will not significantly increase economic
performance, the interaction with infra-
structure is not capable of reversing this
stance to become a significant determinant
of economic performance in Nigeria. This
implies that the proceeds from personal in-
come tax are not channeled towards the de-
velopment of infrastructure which in turn
reduces the performance of the economy.

However, in the presence of infrastruc-
ture, company income tax will lead to high-
er economic performance. In magnitude, a 1
unit increase in the interaction of compa-
ny income tax and infrastructure will raise
economic performance by 0.07 units.

In similitude to the result of the inter-
action of value added tax and infrastruc-
ture, petroleum profit tax does not signif-
icantly impact economic performance in
Nigeria. However, the presence of infra-
structure in the model reverses this position
which made petroleum profit tax’s impact
on economic performance became more
visible and it increases from a magnitude
0of —0.027 to 0.093. In essence, a 1 unit in-
crease in the interaction of value added tax
with infrastructure will raise economic per-
formance by 0.093 units.

Correlation RGDP VAT PIT PPT CES CP INFR GCF
RGDP 1
VAT 0.987 1
PIT 0.934 0.961 1
PPT 0.899 0.897 | 0.878 1
CES 0.946 0.943 0.911 0.880 1
CP 0.974 0.992 0.951 0.863 0.936 1
INFR 0.859 0.834 | 0.826 0.805 0.856 0.786 1
GCF —0.888 | —0.859 | -0.804 | -0.844 | 0.878 0.816 0.853 1

Source: Author, 2024
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Table 3. Interactive role of infrastructure in tax composition and economic

performance in Nigeria

Dependent Variable: Economic Performance (LNReal GDP)

Variables Co-efficient Standard Er t-Stat Probability
Constant 9.0109730 0.2368358 38.047343 0.000
LNINFR —0.4598428 0.1003569 —4.582074 0.000 *
LNVAT 0.0483597 0.0681088 0.710036 0.488
LNPIT 0.0052753 0.0100765 0.523525 0.606
LNCP 0.3029008 0.0524786 5.771891 0.000%*
LNPPT —0.0274879 0.0175731 —-1.564203 0.136
LNCES —0.0967175 0.0520047 —-1.859783 0.080%**
VAT x INFR 0.1390745 0.0525728 2.645369 0.017**
PIT x INFR 0.0071501 0.0064592 1.106963 0.282
CP x INFR 0.0687096 0.0276176 2.487891 0.024%**
PPT x INFR 0.0930040 0.0372075 2.499603 0.022%*
CES x INFR 0.2071357 0.0721251 2.871894 0.011**
LNGCF 0.1272266 0.0451938 2.815133 0.012%*
K— Value 0.150
Adjusted R? 0.821
F-statistic 8.908
Probability 0.000*

F-statistic

Note: *P<0.01, **P< 0.05, ***P< 0.10; INFR is infrastructure; VAT x INFR; PIT x INFR; CP x
INFR; PPT x INFR; and CES x INFR are respecively the interaction of infrastructure with value added tax,
personal income tax, company income tax, petroleum profit tax, and custom & excise duties.

Source: Author, 2024

The interaction of custom & excise duties
with infrastructure also shows that the pres-
ence of infrastructure can significantly over-
turn the negative and insignificant impact of
custom & excise duties on economic perfor-
mance. An increase in magnitude from—0.097
(without infrastructure) to 0.207 (with infra-
structure) signifies that infrastructure is re-
sponsible for about 313.4 per cent incremen-
tal change in the relationship between customs
and excise duties and economic performance.

Table 4 shows the variance inflation
factor (VIF) of both the OLS and the Ridge
Regression. VIF greater than 10 indicates
a severe multicollinearity case Gujarati
& Porter [32], Marquardt & Snee [33].
The VIF of the OLS ranges from 15.98 to
1323.37 which indicate the existence of
high collinearity among the variables of
this study has been addressed in the Ridge
Regression VIF result which ranges from
4.704 to 6.631.
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Table 4. Variance Inflation Factor

Ridge Regression VIF OLS VIF
6.410 167.75
6.528 331.57
5.584 34.31
6.431 181.34
5.637 36.44
5.821 45.96
6.614 840.61
5.787 43.85
6.539 335.21
6.439 190.46
6.631 1323.37
4.704 15.98

Source: Author, 2024

However, the ridge trace informs the
optimum value of parameter & for which
the OLS estimators’ mean squared error
(MSE) is greater than the ridge regression
estimator. It depicts the change of the pa-
rameters with regard to various k values,
with the parameters stabilizing at a spe-
cific k value. The optimum value of £ is

obtained when the parameter estimations
stabilize. We present the ridge trace plot
(Fig. 1) as a result of the estimation and
investigation of multi-collinearity where
0.150 as the ridge parameter which is the
value that the coefficient stabilizes.

S. Discussion

The result shows that the interaction of
value added tax with infrastructure makes it
a significant predictor of economic perfor-
mance. In contrast, the interaction of per-
sonal income tax with infrastructure is not
a significant determinant of economic per-
formance in Nigeria. This result suggests
that infrastructure is not necessary for the
removal of challenges plaguing the admin-
istration and utilisation of personal income
tax in Nigeria.

For company income tax, the result
of its interaction with infrastructure shows
that it is positively related to economic per-
formance. This result implies that in the
presence of infrastructure, company in-
come tax will lead to higher economic per-
formance. Similar to the result of company
income tax, the result of the interaction of
petroleum profit tax and infrastructure al-
so exhibits a significant direct and positive
interrelation with economic performance.

a4
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2 1 =
c
Q
2 o
S A
o 1 —
o —
-2
-3
-4
-0.8 -04 00 04 08 1.2 16 2.0 24 28 3.2 36 4.0 44
Lambda
LNINFR LNVAT LNPIT LNCP LNPPT
LNCES VATINFR PITINFR CPINFR PPTINFR
CESINFR LNGCF

Figure 1. Ridge Plot for the interactive role of Infrastructure
on tax composition and economic performance in Nigeria
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Lastly, the interaction of custom & ex-
cise duties with infrastructure also shows
that the presence of infrastructure can posi-
tively and significantly impact on econom-
ic performance.

These results suggest that if petroleum
profit tax and custom & excise duties are to
significantly raise economic performance,
the role of infrastructure should be fixed. This
study suggests that the presence of infrastruc-
ture can aid the administration and compliance
as well as limit the evasion of petroleum profit
tax and custom & excise duties. Therefore, hy-
pothesis H1 can be considered fully confirmed.

This positive result thereby agrees with
the findings of Ekeocha et al. [2], Almeida
& Mendona [27], Canning & Pedroni [34]
but contradicts the findings of Ayeni &
Afolabi [11], Aworinde & Akintoye [25],
Anderu & Tosin [26]. The literature on
the interaction of tax composition with in-
frastructure on economic performance is
scanty; hence, the explanation of the results
in relation to the previous studies is limited.

This study, like other empirical studies,
has some limitations. This study used annu-
al aggregate time-series data on tax composi-
tion, infrastructure, and economic performance.
However, the study would have benefited
more and presented a more robust finding
about the economic sector that requires imme-
diate tax reforms if disaggregated data on sec-
toral tax composition and infrastructure were
available. As a result, one of the limitations of
this study is the lack of disaggregated data on
Nigeria’s sectoral tax composition. Further, un-
derstanding the actual threshold of infrastruc-
ture needed for the tax to impact economic per-
formance would have offered a more definite
recommendation; however, this methodology
is beyond the scope of this study. These limi-
tations, however, do not understate the study’s
validity, reliability, and relevance.

6. Conclusion
This study examined the interactive
role of infrastructure in the effect of tax

composition on economic performance in
Nigeria from 1993 to 2022. The theoretical
underpinning for the study was the Barro
endogenous growth model, while empirical
models were developed to explain how the
study variables are related utilizing an ex
post facto research approach that employs
the ridge regression estimation technique.
The ridge regression estimation technique’s
validity was demonstrated using credible
indices such as adjusted R?, t-tests, F tests,
and lambda k values.

This study concludes that while tax
may be important in raising economic per-
formance in Nigeria, the presence of in-
frastructure significantly improves the
positive impact of tax on economic per-
formance. Only personal income remains
insignificant even in the presence of infra-
structural development.

Based on the findings, the study rec-
ommended that public policymakers focus
on policies that strengthen the tax admin-
istration system in order to broaden tax in-
come, as well as tax education to ensure
voluntary tax compliance, which will go
a long way toward increasing tax revenue
for the government. Furthermore, any tax
reform aimed at improving economic per-
formance ought to embrace infrastructure
development.

The theoretical significance of the
study lies in the use of Barro’s [6] endoge-
nous growth model which emphasized in-
frastructure development, which is mainly
enhanced through taxation as the core en-
dogenous factor that drives growth. This
makes it the most appropriate theory for
conducting this study.

The practical significance of the study
is for policymakers and the government to
boost economic performance through pub-
lic policies like the use of taxes and im-
proved infrastructure. However, an increase
in taxation may be necessary to enable the
expansion of infrastructure, which can
therefore enhance economic performance.
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OueHKa BNUSHUA MHPPACTPYKTYpPbl Ha HANOroBY0 CTPYKTYPY
M ynyyleHne 3IKOHOMMYECKUX NoKasaTenen: npumep Hurepum

0. A. Onanuiin’ © D4, A. M. Adexanmou® © , C. A. Onadeoxncu’ © , A. JI. llanaw’

'Vuueepcumem Hneca,

2. Uneca, Huzepus
?Vnusepcumem JJomunuona ¢ Hoaoane,
2. Ubaoan, Hucepus
$Vuusepcumem Maiioyeypu,

2. Maiioyeypu, Hueepus

DA olaniyioladimejil857@gmail.com

AHHOMAayus. AKTYanbHOCTb A3HHOI 0 MCCNEO0BaHMSA 38K/THOH3ETCH B YCTEHOBIEHNM HTEPAK-
TUBHOW POV MHPPACTPYKTYPbI B HOPMUPOBaHMN HAIOr 0BOM CTPYKTYPbI Y B CTUMYIMPOBaHWM

O0MrOCPOYHbBIX SKOHOMUYECKMX NMOKa3aTenen B Hurepum. SMnpryecKme AaHHbIE MOKa3any,
4T0 BOMbLMIA BKLEHT BblN cAenaH Ha MccneoBaHNUSIX, CBA3aHHDIX C BMSHUEM HANTOr00b/10Me-
HWSt HA MOKa3aTesM SKOHOMMKM. Liebio AaHHOr0 McCneoBaHUs SBASETCA M3YHEHWE BIVSHUS

UPOBHSI Pa3BUTUA MHPPACTPYKTYPbI Ha HANOrOBYH CTPYKTYPY M YNYHLLIEHNE SKOHOMUYECKIMX

nokasatesnen B Hiurepun. [MnoTesa 0 B3anMOCBA3M MEXK Y Ha/10r0BOM CTPYKTYPOM Y1 SKOHOMM -
YECKMMM NOKA3aTENAMMU B HUrepum Bbina oLeHeHa ¢ NoMoLLbio MeToaa puax-perpeccun (RR)

L5 4ETa YaCTOTbI MYBTUKOMNIMHESPHOCTH, KOTOPas CYLLECTBOBaA Cpeam UccnegyemMblx ne-
PEMEHHDIX, C UCMOMb30BaHMEM Habopa AaHHbIX, 0XBaTbiBatoLLero 1993-2022 rr. Kpome Toro,
B MCCNeaoBaHNM MCMOMb30BaaCb MOAESb POCTa Bappo, B KOTOPOW aKLEHT AeNancs Ha MHBe-
CTULMSX B MHDPACTPYKTYPY, YCUNEHHDBIX 38 CHET HA/I0M0B, B KA4ECTBE OCHOBHOMO 3HAOMEHHO-
ro (haKTopa, CTUMYNMPYIOLLET0 SKOHOMUYECKMI POCT. Pe3ynbTaThbl MoKa3anu, YTo npy Ham-
YW PA3BUTON MHDPACTPYKTYPbI HAMOr Ha A0HaBIEHHYH0 CTOMMOCTb, HANOI Ha MPEANPUATHUS,
TaMOXXEHHbIE 1 aKLM3Hble CHOpbI, 8 TaKXKe Hasor Ha MPKbblb B HETAHOM MPOMBILLIEHHOCTU

VIMEHOT NOMOXKNTESBHYHO M 3H3YMMYHO CBSI3b C 3KOHOMUYECKMMIN MOK333TENSMM, B TO BPEMS KaK

MOAOXOAHBIN HAM0T C MU3NHECKUX UL, UMEET MOMOXKMTENBHYIO, HO HE3H3YMMYIO CBSI3b C 3KO-
HOMWYECKMMI NOKa3aTensM1 B HUrepum 3a nccnegyembln nepurog,. Takvm 06pasoM B 1ccre-
[0BaHWM Bbin cOoenaH BbIBOA,0 TOM, YTO NMPY HAMMHMM MHPaCTPYKTYPbI HAM0roBasi CTPYKTYpPa

B 3Ha4MTENBHOM CTEMEHM CNIOCOBCTBOBA/E SKOHOMUYECKWM MOKa3aTensM Hurepum B TeHeHmne

mccnegyemoro neproga. OCHOBbIBasCb Ha STOM BbIBOAE, A3HHOE UCCNed0BaH1e PEKOMEHAY-
€T OVPEKTUBHbBIM OPraHaM COCPed0TOUMTLCS Ha TaKMX MepPaX, KaK HaoroBoe NPOCBELLEHME

M MPOCBELLEHVe 419 NOOLLpEeHMs A0BP0BONbHOr0 COBIIOAEHNS HAIOrOBOMr0 3aKOHOAATENLCTBA

4719 MONYYEHNS CYLLIECTBEHHbIX AOXO0A0B A/19 (OVMH3HCMPOBaHWS MHPPACTPYKTYPHOI 0 Pa3Bu-
TWS, TEM CaMbIM MOBbILLAS YPOBEHD SKOHOMUYECKMX NOKa3aTeser B Hurepum.

Kntouesble cnosa: HanoroBas CTPYKTYPa; MHDPACTPYKTYPE; SKOHOMUYECKME MNOKa3a-
TENW; MYNbTUKOINIMHEAPHOCT; PULXK-PErPeccuUs.
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NPOMBILL/IEHHOCTU C Y4€TOM UX BKJIIOYEHHOCTH
B rnobanbHble LLenoYKM Co3[aHUA CTOUMOCTH
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AHHOMAyusA. SKON0rnYecKme NpobnemMbl, pe3ynbTaTbl CTPYKTYPHbIX MU3MEHEHUI B MU-
pPOBOM SKOHOMMKE M TEXHOMNOMMYECKOr0 NPOrpecca CTaBAaT 33434y NoMCKa aKTo-
pOB, CTUMYNMPYIOLLMX NepPexon OT HENPEPbLIBHOIO POCTa SHepPronoTpebneHns K ae-
KapboHn3auun 1 sHepronepexony. Lienbio ctaTbm 9BNSETCA SMNUPUYECKUIA 3HANN3
(aKTOPOB NOIUTUKM KOMMaHWIA B Chepe SHEPronepexona B Pa3/MyHbIX CTPaHaxX MU1-
pa C y4eToM YHKLIMOHNPOBaHMA robanbHbIX Liernodek cosnanHmnsa ctommoctu (FLICC).
Basa oaHHbIX 0CHOBaHa Ha pe3ynbTaTax 0npoca npeacTtaBsuTener bonee 15 Tbic. KOM-
naHWn 06pabaTbiBatOLLEN NPOMBILLNEHHOCTW, NPOBELEHHOMO rpynnor MrpoBoro 6aH-
ka B 2018-2020 rr. B 40 cTpaHax. HoBM3Ha NpennoXeHHoM B paboTe aHaIMTUYECKOMN
PaMKUW UCCNeA0BaHNSA 38K/H0Y3ETCH B KOMMIEKCHOM NPEACTABNEHUM BHELIHWUX U BHY-
TPEHHMX N0 OTHOLEHMIO K KOMNaHWAM (aKTOPOB, BVAOLLMX Ha peLleHms B 0bnactu
NOMUTUKM W CTPaTerun B 0bnactu sHepronepexofa. [poBeAeHHbIM aHaIM3 N03BOAWA
BbISIBUTb HaNIM4YME 3NEMEHTOB NMOUTUKN 3HEPrO3MHOEKTUBHOCTM M SHEPrONEPEXOAa
y bonee 4yem 2/3 KOMMNaHW BbIBOPKM C 8KLLEHTOM Ha 3HEPrO3dPEKTUBHOCTD, YTO OT-
paXKaeT CTPEM/IEHMEM COKPATUTb COOTBETCTBYHOLLME PACXOAbI. MIcnob30BaHWE KOM-
MaHWAMU MCKOMaEMOr0 TOM/IMBA SBNSETCA APaiBepOM 3Hepronepexona. ObHapyeHbl
[BE aNbTepHaTMBHble CTpaTernm GupM B cdepe 3Hepronepexoa: NepBas akLEeHTUPY-
€TCH Ha NaHaX M OENCTBUAX MO NOBbILLEHWNIO 3HEPro3hMEKTUBHOCTHM, BTOPas NPeano-
NaraeT Nepexoa K yrnepogHom HEMTPanbHOCTW. BbICOKMA CTPaHOBOM YpOBEHb AOX0OL,0B
COEPXXMBAET KOMMaHWW OT peLleHnr B 061acTy 3HEProsd@EKTUBHOCTH, HO CTUMYIN-
PYET peann3aLmio CTPaTErnm CHMKEHNS YriepogHoM aMMccmmn. YPOBEHb 3KON0rMYe-
CKOM 3P MEKTUBHOCTM CTPAH MOSTOXXUTENBHO CKA3bIBAETCH Ha «MOFPYMKEHHOCTU» UX
KOMMaHWIM B NOBECTKY 3Hepronepexoaa. Yyactme komnanuy B 'LCC B uenom nono-
YKUTENbHO CBSA33HO C HaAMYMEM Y HUX SIEMEHTOB NOMMTUKM 3HEProaddEKTMBHO-
CTW 1 3Hepronepexona. Ba>kHbiMu haKkTopamMu NPUBEPXKEHHOCTW KOMMNaHWI NOANTUKE
3HeproaddeKTUBHOCTM M 3HEPrONEPEXOAA BbICTYMaKT FOCYLaPCTBEHHOE HAMTOr0BOE
perynMpoBaHuWe 1 3aMpocbl CO CTOPOHbI NOTPebuTenen. TakKe BbiSBNEHbl MPU3Ha-
KM PacnpoCTPaHeHNs CTUMY/I0B K Peann3aLnm NoiuTUKKM B chepe SHEPronepexona
BOO/Ib MPOM3BOACTBEHHbIX LienoyeK. NonyyeHHbie pe3ynbTaTbl MOryT BbiTb MCMOSb-
30BaHbl NpY pa3paboTKe NPOMbILLAEHHOM NOMNTUKMN.

Knroyesble c/108a: sHepronepexon; SHeproa@deKTMBHOCTb; S3HepPronoTpebnerue; yrie-
poaHasA HEPITDaﬂbHOCTb; MCKOrMNaemMoe TonmBo;, BO30DOHOBNAEMbIE UCTOUYHUKMN 3HEeprmu,
rnobanbHble LenoYvyKn co3aaHNg CTOMMOCTHN.
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1. Beepenue

OHepreTHyeCcKuil mepexoy MpeacTas-
nsieT co00¥ MHOTOMEPHBIN U HEJTMHEWHBIN
nporieccoM. Sovacool & Geels [1], orme-
Yasi KOMIUIEKCHOCTh YHEPTOIepexo/ia, BbI-
JIeUIN TPU B3aUMOCBSI3aHHBIX HaIlpaB-
JIEHUSI U3MEHEHUH, KOTOPbIe BOZHUKAIOT
B CBS3U C IIPUHATHEM 3TOH MapaJurMbl paz-
BHUTHS DHEPTETUIECKOI CHCTEMBI: 1) MaTe-
pHaNbHBIE AIIEMEHTHl SHEPTEeTHIECKONW CH-
CTEeMBI, K KOTOPBIM OTHOCSTCSI TEXHOJIOTHH,
HHPACTPYKTYpa, PIHOK, IPOU3BOICTBEH-
Hoe 000pyaOBaHKEe, MOZIEIH OTPeOICHUS
U IETIOYKHU pachpereNieHus; 2) ydacTHU-
KU ¥ MX TTOBEJEHHE, BKIIIOYAIOIINE HOBBIE
CTpaTeTuy ¥ MOJETN WHBECTHUIINH, a Tak-
JKe U3MEHEHHE KOAIUITHI U BO3SMOXKHOCTEH
YYaCTHHUKOB; 3) COLIMOTEXHUYECKUE PEXKH-
MBI, KOTOpBIE cofiepKar (opMajbHbIE Mpa-
BWJIA U TIONIUTUKY, UHCTUTYTHI, & TAKXKE CO-
LMaTbHbIE YCTAHOBKH U TPAKTUKH.

HecMorps Ha mmobanbHBIH TpeHT
YCTOHYUBOTO Pa3BUTHUS, JHEPTOTEPEXOT
HE SIBISIETCS] HEMPEPBIBHO MOCTYMATENb-
HBIM IIPOLIECCOM U IO-Pa3HOMY MNpOTe-
KaeT B CTpaHax-3KcIopTepax U CTpaHax-
AMITOpTEpaxX SHEPrOPeCypCoB.

Zakeri B. et al. [2] oOHapyxumu 3a-
MEIJICHHE Tepexo/ia BCIEICTBUE MaH Ie-
mun COVID-19 u3-3a cupoca Ha cTapble
HCTOYHUKH JIs1 00eCIIeueHus SHepreTuye-
CKOH Oe3omacHOCTH cTpaH. B moctnane-
MUIHBINA IEPUOJ COXPAHSIIOTCS IPU3HAKH
MIPOIOJKAIOIIETOCS CIIajia Ha DHEPTeTH-
YeCKOM PBIHKE W HapyIIeHUS TI100aTbHON
LIENU NOCTAaBOK dHepru. [lagenne nen
Ha MCKOIMAeMOe TOILTHUBO TaK)Ke 0CIa0uIIo
[IEHOBYIO KOHKYPEHTOCIIOCOOHOCTh BO300-
HOBJISIEMBIX HCTOYHUKOB dHEpruu. OIHAKO
BO3POCIINMN pUCK MHBECTUIIMN B HCKOTIae-
MO€ TOTUTHBO H MMPENUMYIIECTBA BO30OHOB-
JII€EMON SHEPTreTHUKH MOTYT CO34aTh HO-
BbI€ BO3MOXHOCTH ISl SHEPTEeTUYECKOTO
nepexoza.

Liu et al. [3] na nanHbx Kuras, kpym-
HeW1er mpou3BoAsIIel SKOHOMUKE MUPA,
BBISIBUJIM CTUMYIIMPYIONIHI ekt mepe-

XO0Jla Ha HU3KOYTJICPOJHBIC UCTOYHUKH TO-
TUTMBA 33 CYET U3MEHEHHSI OTHOCHTEIBHBIX
IIeH Ha He(Th U IEKTPOIHEPTHIO, CBS3aH-
HOU C POCCHICKO-YKPAaWHCKUM KOH(ITHK-
TOM.

Jlnst Toro 4To0OBI aHATM3UPOBaTh (hak-
Topsl 3Hepronepexona, Gereffi [4] cuura-
€T HeOOXOJMMBIM YUHUTHIBATh TOT (DaKT, YTO
HBIHEIITHHUI TIePEX0 YIIPABIIAETCS U KOOP-
JHUPYETCS C TIOMOIIBIO TOCYIapCTBEHHOM
TTOJTUTUKH, HAIIPaBIEHHOW Ha JeKapOOHH-
3aIlMI0 U CHU)KEHUE 3arps3HEHUS BO3/IyXa,
B TO BpeMs KaK MPOIILIbIC MEPEXObl MPO-
HCXOIWIH 0€3 CHIILHOU ITOJIMTHYECKOH IT0/I-
JIEPIKKH.

[IpombIIUTEHHBIE KOMITAHWH, SBISISICH
OIHMMH W3 KPyMHEUIUX moTpeduTenen
SHEPTUH, BIUSAIOT HAa Pean3alliio HOBOM
MapajurMbl Pa3BUTUS SHEPTCTUKH CBOM-
MU pelieHUs MU B o0nactu 3Heprodddhek-
TUBHOCTH, OTPEOJICHUS aIbTePHATHBHBIX
MCTOYHMKOB 3Hepruu U BbIOpocos CO,.
B3aumogeiicTBre MeXTy MPOMBIIUICHHBI-
MU KOMITAaHUSIMHU U3 Pa3HBIX CTPaH B XOJIe
MPOU3BOACTBA MPOAYKTOB CIIOCOOCTBYET
nepeaade Mo el CO3JaHus CTOMMOCTH
MPaKTUK U MPOoOJIeM B 00JIACTH SHEPTOTO-
TpebneHus 1 2HeprodHHEeKTHUBHOCTH.

Kano et al. [5, p. 579] onpenensroT
r100aNbHBIC TIEOYKH CO3/IaHUS CTOMMO-
ctu (I'TICC) kak «KOMITJIEKC B3aUMOCBSI3aH-
HBIX (YHKIUH U Ollepalnii, uepe3 KOTopble
TOBApBI ¥ YCIYT'H MPOU3BOJATCS, pacipe-
TETISTIOTCS U MOTPEOISIOTCS Ha TII00aihb-
HOI OCHOBE».

I'ICC, xak mpaBuiio, BO3IVIaBIsieMble
KPYyIHBIMH MHOTOHAITMOHAILHBIMU TIPEJI-
npustusmu (MHII), oxa3siBaroT cyie-
CTBEHHOE BO3/ICHCTBHE HA OKPYXKAIOIIYIO
cpeny. bmaromapst I'TICC npobnemsbl, cBs-
3aHHBIE C SHEPTOAIPPEKTHBHOCTHIO U SHEP-
rocOepexeHrueM, pactpeaessiFoTCs BIOb
LENOYeK MEXK/Ty CTPaHAMH B 3aBUCHMOCTH
OT TEXHOJIOTHYECKOW TOTOBHOCTH, TOCYAap-
CTBEHHOM IMOJINTUKH U MHTEPECOB CaMHUX
KOMITAaHUH-TIOTPEOUTENEH SHEPTHH MEXK-
Iy peTHOHAMHU.
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Kak OyneT moka3zaHo HUXE, TOJIUTHKA
U CTpaTeruu MPOMBIIUICHHBIX KOMIaHUN
B 00JIacTH SHEPronepexoaa pasiaundyaroTCs
B 3aBHCHMOCTH OT XapaKTePHUCTHUK CaMHX
KOMTIaHWH, SKOHOMHYECKOTO ¥ HHCTHUTY-
MOHAIBHOTO OKpYykeHus. [Ipn Hammaum
Oonbmioro maccusa jureparypsl mo ['TICC
U SHEPTONEePEX0ly CYIIECTBYET ACHUIUT
My OJIMKAIMH, OOBSCHSIOIINX CIOKHBIA Me-
XaHW3M B3aHMOCBS3H.

WccnenoBarenu cxomarcs BO MHEHUH,
YTO BO30OHOBIISIEMbIC ICTOYHHKH YHEPTHU
SIBJIIFOTCS TIEPCTIEKTUBHBIM PEIICHUEM IS
r100aNbHBIX IPOOJIEM YeloBevecTBa, Ta-
KUX KaK U3MEHEHHE KJIMMara M PocT 3a-
TpSA3HEHUS OKpYXKarolieil cpeanl. B To ke
BpeMsI OTHOCHTEIHHO TIOCIIEICTBUN poCcTa
nonu yyactus komnanuit B ['TICC s 3a-
IIUTHI OKPYKAIOIIEH cpelbl U 3HEeprocoe-
PEXKEHHS BBHICKA3bIBAIOTCS POTUBOPEUHU-
Bbie MHeHHUs. Pietrobelli & Rabellotti [6]
000CHOBaIH, 9TO AJISI Pa3BUTHS IKOTEXHO-
JIOTHIA BYKHO TIOTyYUTh JOCTYH K 3HAHUAM
Y MHHOBAIIUSAM, YTO OOIIENpPU3HAHHO 00e-
crieunBaeT unterpanus B I'TICC. Onnaxo,
o oteHkam Ferrarini & Vries [7], yuactue
xommanuii B [ TICC MokeT mMpuBECTH K yBe-
smyenuto Beiopocos CO,.

Hccrneoosamenvckuii gonpoc: Kaxo-
Ba HANPAaBICHHOCTh B3aHMMOCBSI3U (aKTO-
POB 3Hepromepexoaa KoMnaHuii oopada-
THIBAIOIIEH TTPOMBIIIIICHHOCTH C YIETOM
nx BkimodeHHOCTH B ['LICC B paznudHbIX
cTpaHax Mupa?

Llenv uccnedosanus — d3MIHpUIE-
CKHii aHaM3 (PAKTOPOB MOJIUTHKH KOMITa-
HUi1 B chepe sHepromepexoa B pa3InIHbIX
CTpaHax MUpa C y4eTOM (PYyHKIIMOHHPOBA-
HUS T7100abHBIX IEMOYEK CO3JIaHMsI CTO-
AMOCTH.

Tunomesa uccredo8anusi COCTOUT
B TOM, YTO y4acTHe KOMIAHUHA B I100aIh-
HBIX [[EMOYKaX CO3JaHMsI CTOMMOCTH IOJIO-
JKUTETHHO CBSI3aHO C HAIMYUEM Y HUX TIO-
JIUTAKHA SHEPTOTEepexo/a.

Cmpykmypa cmamsu. B 0030pe nmute-
paTypsl pacKphITa CYIIHOCTh MEXaHH3Ma

B3aMMOCBSI3U DHEPromepexoaa U MoBee-
HUA KOMHEIHI/IIZ, BKJIFOYEHHBIX B INIOOATLHEIC
LECIMMOYKHU CO3aHUsA CTOUMOCTH, C YUCTOM
CTpaHOBEIX 0cobeHHOCTeH. [IpencTapnenne
MeTpuk yuactust komnanuii B I'TICC, a tak-
e XapaKTEPUCTUKH KOMITAaHHIA 1 ()aKTOPOB
BHEIIHEW CpeJibl, BIUAIOIINX Ha IpUMEHe-
HUC KOMIIAaHUAMMU ITPAKTUK SHCPTOICPEXO-
na, oopMIIEHBI B aHAIMTHYECKYIO paM-
Ky HccieioBaHusl. MeTonnueckuil paszjien
CTaTbU BKITIOYAET OMMCaHNe 0a3bl JaHHBIX
1 DKOHOMETPUYECKUX MOAENEH, pe3ysbTa-
THI OLIEHKH TTapaMeTPOB KOTOPBIX MO3BO-
JWIN BBIACTUTH (DaKTOPHI TPUMEHCHHUS
cTpareruii HeprodGHEKTUBHOCTH U yIvIe-
PONHON HEUTPAIBHOCTH KOMITAHUSIMU BbI-
0OpKH, a TaKXKe PazIHyIus B paclpocTpaHe-
HUSI 9TUX CTPATETHii 10 CTpaHaM BHIOOPKH.
B 3aBepuieHun craTbu IpUBOIUTCS IHC-
Kyccus, o0cyXaaeTcsi BKaj B pa3BUTHE
TEMBI, BBIBOABI JJISI IIOJIUTUKH U BO3MOX-
HOCTH OyIyIINX UCCIIETOBAHMI.

2. 0630p nuTepaTypbl

2.1. Mexanu3sm e3aumoceasu

IHepzonepexooa u 2nodanuzayuu

B nuteparype BhIaEISIIOTCS 1Ba 0J10-
Ka MCCIIeOBaHUM, MPEICTABUBIINX Pa3HO-
HaITpaBJICHHBIE PE3YNBTAThl O B3ANMOCBS3H
MEXIy TII00aIM3aIel U SHEPrOepeXoI0M.

[lepBas rpymnmna uccieaoBaHUN TOKa-
3bIBACT, YTO paCHIMPCHUEC Yy4HaCTUAd B 1LIC-
IMOYKaxX MOXET NPEAOTBPATUTD YXYAILICHUEC
COCTOSIHHSI OKPY’KaIOIIEl Cpebl M CTUMY-
JUPOBATh IKOHOMHIO SHEPTUH 110 HECKOIIb-
KHM TIPAYUHAM.

Liu et al. [8] obocHOBayH, 4TO TIEpE-
JIUB IIPUPOAOOXPAHHBIX U HOBLIX SHEPIre-
TUYECKUX TEXHOJIOTUM, a TakKe OOMeH
TEXHUYECKON MHpOpMaIIeit TPUBOIUT
K CHWIKEHHUIO BBIOPOCOB U YBEIHMYCHHIO
WCITOJI30BaHUSI BO30OHOBISAEMBIX UCTOY-
HUKOB YHEPTHH.

Khattak & Stringer [9] oOpaTmiu BHU-
MAaHHUEC Ha TO, YTO Y4aCTHEC B LCIIOYKaX BbI-
Hy)X7aeT (UPMBI-TIOCTABIINKH CJIeI0BaTh
[100aTEHBIMHU 9KOJIOTHYECKUMH OTpaHude-
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HUSM U CTaHJapTaMH, YTOObI HE OBITh UC-
kiroueHHbIME 13 ['TICC.

Hu et al. [10] oOHapyxuau onocpeno-
BaHHOE BO3JIEHCTBHIH SKOJIOTUIECKOTO PEry-
JUPOBAHHA Ha POCT MHHOBAIIMIA B 00JIacTH
3€JICHON YKOHOMUKH BCJIEJICTBHE BCTPaUBa-
Hus kommanui B I'TICC.

Bropas rpynna uccienoBanuii cogep-
JKHUT PE3yJbTAThl O TOM, YTO POCT YYACTHS
B I[EMTOYKaX MOXKET IIPUBECTH K yBEIHde-
HUIO TTOTPeOIeHNS SHEPTHH U BEIOPOCOB
CO, 1m0 HECKOJIBLKMM KaHaam.

Poulsen et al. [11] moka3anu, yTo y4a-
ctue B 'lICC cBs3aHO ¢ yBeIHUYEHUEM
TPAHCIIOPTHBIX U MPOYUX JIOTUCTHUECKUX
pacxomoB, a OOINbIINE PACCTOSHUS TIPUBO-
JISIT K POCTY SHEPTOMOTPEOICHNS U yBEIH-
4enuio Beiopocos CO,.

Kaltenegger et al. [12] oOHapyxuan
POCT DHEPromnoTpeOIeHUs H3-3a y4acTHsl
KOMIIaHWH B ITI00aJbHBIX IIETIOYKAX CO3/1a-
HUSL CTOUMOCTH, KOTOpPOE TPeOyeT TeCHBIX
00paTHBIX CBsI3EH.

Spaiser et al. [13] yka3zanu Ha nepepac-
npenejeHne OpeMeHu BHIOPOCOB U DHEP-
ronoTPeOICHHUS BHYTPH MEKIYHAPOIHBIX
LIETIOYEK, YTO CHUXKAeT 3P (HEKTUBHOCTD pe-
TYJIMPOBAHUS SHEPTONOTPEOICHNS BHYTPH
CTpaH.

U3BecTHO, YTO 3HEPrONEPeEXoa Mpo-
XOJUT B Pa3HbIX CTpaHaX ¢ pa3HOU CKO-
pocThio. JIuaepaMu SIBIAIOTCS pa3BUTHIE
sxoHOMUKU EBpocoro3a. [Ipuunnbl men-
JIEHHOTO SHEPTomnepexoa KPOITCsS B TOM,
YTO MpeoOpa3oBaHMs B YHEPTETHKE Mac-
MTaOHBI ¥ CIIOXKHBI U 3aBUCST OT MIPEKHE-
TO IYTH Pa3BUTHSL.

Kpowme Toro, nndpactpykrypa sHEp-
TETUYECKON CUCTEMBI UMEET OTPOMHBIC
HEBO3BpAaTHBIE M3AECPKKH, COXPAHSIONINE
HSKOHOMHUYECKHE CTUMYJIIBI IO €€ WCITONb-
30BaHMIO O MOMEHTA MOJHOTO CIIMCAHHUS.
HoBble HCTOYHMKHM SHEPTHU MEJJICHHO
yAYYIIAI0T CBOU XapPaKTCPUCTUKU U MEJI-
JICHHO BBITECHSIOT TPaJIUIIMOHHBIC HCTOY-
HHUKHW. DHeprocoeperaromunue TeXHOIOTHH
001a1at0T BCEMU XapaKTePHCTUKAMU HHHO-

Ball¥¥, a BLIBOJ MHHOBAI[UI HA MAaCCOBBIN
PBIHOK — JUIMTEJIBHBIN POLIECC.

Fattouh et al. [14] BbIsBWIH, YTO ObI-
CTPBII SHEpromepexos Jamie Habmogaercs
B HEOOJNBIINX CTPaHAX CO CIEIU(PUICCKH-
MU YCIIOBHSMH U CJIa00 MaciTabupyercs
Ha JpyTHUe CTPaHBL.

Wu et al. [15] ycraHOBWIH, YTO YPO-
BEHBb YKOHOMUYECKOTO Pa3BUTHUS CTPaHBI,
oTpacieBas M dHEpPreTH4YecKass CTPyKTy-
pa, TOCyJapCTBEHHAS TMOJUTHKA BIHSIOT
Ha Pa3JIN4¥sl B y4aCTUH KOMITAaHUH U3 pa3-
HBIX CTpaH B MPOILECCE IHEPromnepexoa.

[Mo-pazHomy Ha 3 PEKTUBHOCTH YHEP-
romepexoja BiIuseT nu(PoBHU3AIHS SKOHO-
MHUKH B CTPaHax C Pa3HBIM YPOBHEM JJOXO-
na. Tak, Ay cTpaH ¢ BBICOKUM YPOBHEM
nmoxona Shahbaz et al. [16] ogHUM U3 110-
3UTHBHBIX MOCIICACTBHIA pocTa NU(POBOI
SKOHOMMKH JIJIs TIEPEeXojia K BO30OHOBIIse-
MO¥1 DHEPTeTHKE Ha3BAJIM PACITUPEHUE BO3-
MOXXHOCTEH TOCyIapCTBEHHOTO yIpaBiie-
Hust, a Loock [17] Ha maHHBIX eBpONeHCKIX
CcTpaH OOHAapYKUJ MO3UTUBHOE BIUSHUE
Ha DHEPromnepexoi] BHEAPEHUS WHHOBALIU-
OHHBIX OM3HEC-MOJIeNeH, MOBBIIIAIONINX
HE3aBUCHUMOCTE DHEPTETUKH OT CYIIECTBY-
FOIIHAX CTPYKTYP, POCTOM TEXHOJIOTHIECKUX
WHHOBAIINNA, YCKOPEHUEM HAKOIIJICHHS de-
JIOBEUECKOTO KaluTana U CMSITYEeHUEM Iie-
PEKOCOB B CTPYKTYpE IIPOMBIIIIICHHOCTH.

Cornacuo onenkam Xu et al. [18],
B IIEJIOM ITU(POBU3AITIS OKA3BIBACT OO0JIb-
mee BIHMSHUE Ha DHEpPromnoTrpedneHmne
B CTpaHaX C HU3KHM YPOBHEM J[0XOAa
1 c1abopa3BUTHIX PETHOHAX M MEHBIIEE
BIIMSIHME Ha YHEPTONnoTpeOIcHuEe B CTpa-
Hax ¢ BBICOKUM YPOBHEM JIOXO/Ia U pa3BH-
TBIX PETHOHAX.

Ecnu B HEKOTOpPBIX peTMoHaX MHU-
pa, HaripumMep B EBpore, Tpanchopmanms
SHEPreTUYECKON CHUCTEMBI MPOUCXOIUT
OBICTPO, TO CKOPOCThH TIIO0ATBHOTO JHEP-
TETUYECKOTO Tepexoia OCTAETCS BEChMa
HeonpeeneHHoN. Tak, TpaeKTopus SHEPTo-
repexofia Ha PacTYIINX U Pa3BUBAOIIIXCS
pBIHKaX, coTNIacHO nccienoBannto Golgeci
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et al. [19], 3aBUCHT HE TOJBKO OT MOBEIIE-
HHMS JIOKaJIBHBIX KoMOanui, Ho 1 MHK.

Bo3spacraromue TpeGoBaHHS K CBO-
¥M TIapTHepaM 10 TI0OATBHBIM [EMOYKaM
CO CTOPOHBI KPYITHBIX MEXIyHapOIHbIX
KOMITAaHUH M0 OTHOLIEHUIO COOIIONCHUS
9KOJIOTHYECKUX HOPM M CTaHIAPTOB LIUP-
KyJISApHOIH 9KOHOMUKH U 3HEproaddexTus-
HOCTH BRIIBIIN Takke Goyal et al. [20].
IIpu sToM Hambosiee CHUIBHOE BO3ICH-
ctBue co cropoasl MHK o6Hapysxeno Li
etal. [21] 11 y4acTHUKOB IEPBOTO MOPSA-
ka (mouepnue komnannu MHK), ns ygact-
HHUKOB BTOPOTO, TPETHETO U OoJee mopsij-
KOB BO3JIEHiCTBHE OCITa0eBaeT.

ITo omenkam Espinosa-Gracia et al.
[22], monokeHHe B BEPXHUX 3BEHBSX Lie-
MOYKH CO3JaHUsI CTOUMOCTH aCCOLIMUPYET-
csi ¢ OONBIIUMH CTUMYJIAMH K CHUKEHUIO
JIABJICHUS HA OKPYXKAIOIIYIO CPEy, TAaKUM
kak BeIOpochl CO,.

OMmupudeckoe uccieaoBanne Kong
et al. [23] MO KHUTANCKUM MPOMEBITILICH-
HBIM KOMITAHHUSIM TIOJTYYHIIO TIOATBEPIKIC-
HUE TOJIOKUTENBHOTO BIUSHUS WHCTHUTY-
[IUOHAJILHBIX WHOCTPAaHHBIX HHBECTOPOB.
MexaHu3MaM# €ro pacrpoCTPAHEHUS SB-
JISTIOTCS TTOBBITIIEHHBIC pacxonbl Ha HUOKP,
KOPITOPAaTHBHOE YIPABICHNE W BIIOKCHHUS
B YEIIOBEUECKUH KaruTal.

B To xe Bpems Jensen [24] nmonTsep-
JIAJT TUNIOTE3Yy «3arpsi3HEHHOW raBaHW»
(pollution haven hypothesis) o mosene-
Huu ynpasisawomeit MHK B oTHomeHuu
JIOKAJhHBIX YYACTHUKOB IIETIOYKH W3 pa3-
BHBAIOIIUXCS CTPaH. DHEProeMKHE TPaHC-
HaIMOHAJIbHBIE KOMIIAHUH MTPOBOJST KECT-
KHE MEpbl JKOHOMUH B Pa3BUTHIX CTpaHaX
U TOJUTHKY «MSTKUX» OTpaHUYCHHUH
Ha TOTpeOIeHne dIEKTPOIHEPTHN B CTpa-
Hax, T/Ie TICHBl Ha SHEPTOHOCUTENIN HIKE,
a peryaupoBaHue ciabee, YTO CTUMYJIH-
pYeT yBeJInueHue MoTpeOieHns MECTHBI-
MU KOMIaHHUSIMH-YYaCTHUKAMH IETIOUCK.
CrpykTypa BIaJieHns] KOMIIaHUEeH OTpakaeT
MOTHBHI B TIPHHATHHN PEIICHUH 110 YHEPTO-
riepexofy. Poib MHOCTpaHHBIX HHBECTOPOB

B DHEPIeTUYECKOU MOTUTHKE POMBIIILICH-
HBIX KOMITAHHW# CBsI3aHA C MIO0ATbHBIMH
LENOYKaMH CO3/IaHUsI CTOMMOCTH.
Kontexkct anepromnepexona B Poccuu
3aBHCHUT OT OOJIBIION PONIU YIIEBOAOPO-
JIOB B CO3JIaHWH HAIIMOHAJILHOTO 01aroco-
CTOSIHUA U J0X0O0B Oromkera. Mitrova &
Melnikov [25] cuuTaroT, 4TO KpyNHbIC O€3-
BO3BPATHBIC HHBECTHUIIMH B CIIOKHBIIYFOCS
SHEPreTUIECKYI0 HHPPACTPYKTYPY CTPAHBI
¥ KOOTIEPAIIMOHHBIE CBSI3U C TPOMBIIIIJICH-
HBIMH KOMITAHUSIMH BO MHOTOM O0YCIIOBH-
JI MATKYIO KIUMaTHYECKYIO M TEXHOJIO-
THYECKYI0 TIOJUTHKU. BecnpeneneHTHbie
TEXHOJIOrMYeCKKe U (PMHAHCOBBIC CAaHKIIMU
TaK)Ke OTKJIAIbIBAlOT MaCIITaOHbIH YHEPTO-
nepexon. B To ke Bpems cTpaHa obnamaet
BO300HOBJISIEMBIMU HCTOYHUKAMH SHEPTHH
1 OOJIBIITMM MOTEHIIUATIOM JUISl TPOU3BO/-
CTBa BOJOPOJIa U3 OTXOAOB U TPAIUIUOH-
HBIX UCTOYHUKOB. Kpome Toro, Hapacra-
€T TIyOnHa U MacITa0sl T poBH3AIIUH
Om3Heca, TOCYIapCTBEHHOTO YIIPaBICHUS
1 00IIIeCTBa, YTO YCKOPSIET MPOHUKHOBEHHUS
SHEProcOePEraruX TEXHOIOTHH.

2.2. @axmopul IHepzonepexooa
KOMRAaHUii @ 2100anbHOl IKOHOMUKE
[IpunsTHE pelieHuss KOMIaHUEH-
NOTpeOUTEIEM SHEPTUH B OTHOLIEHUH TIO-
JIMTHUKH ¥ peau3aliy Mep 110 MOHUTOPHUHTY
snepronorpedenus u smuccuu CO,, mpo-
W3BOJICTBA DHEPTUU M3 BO30OHOBISIEMBIX
HCTOYHUKOB, a TAK)KE ITOBBILICHUIO DHEP-
rod@peKTUBHOCTH U dHEProcOepekeHNs
3aBUCHUT OT (PaKTOPOB, IEHCTBYIOUINX KaK
Ha yPOBHE CAMOTO MPEANPUSTHUS, TaK U €ro
OKPY>KEHHSI: CTPAHOBOTO M OTPACIIEBOTO.
KpymHeie u crapeie komnanun 6oee
BOCIIPUMMYHBBI K KOHTPOJIIO CO CTOPOHBI
creiikxonnepoB. Kpome Toro, Oyny4u 6o-
nee UHPOPMALIMOHHO MIPO3PAYHBIMU, OHH
O0OBIYHO CTAJIKUBAIOTCS C MEHBIIUMH (Pu-
HAHCOBBIMHU TpyAHOCTSMH. ClienoBaTebHO,
CKJIOHHOCTb K BHEIPEHUIO YCTOWYHBBIX SHEP-
TeTHYECKHX JOJDKHA BO3PACTaTh C POCTOM
pa3MepoB H Bo3pacTa OuzHeca. Agostino et
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al. [26] oOHapy>XWJIK TETEPOreHHOCTh Pa3Me-
pa co CTOPOHBI IOKa3aTeIs BEIPYYKH (PUPMBI,
[TOCKOJIbKY MPHOBLIbHBIC KOMIIAHUH MOTYT
AMETh OOJIBIITYIO CITOCOOHOCTh MHBECTHPO-
Barh B AKOJIOTUYHBIE CTPATETHH.

Komrmianuu B 1100ansHOM 3KOHOMUKE
BKJIFOUCHBI B LIETIOYKH CO3J[aHUSI CTOUMO-
CTH, OHH IKCIIOPTUPYIOT U UMIOPTHPYIOT
KOHEUYHBIE U HPOMEKYTOUHBIC TIPOAYKTHI,
BBICTYTIAsl OHO- U IByCTOPOHHUMH TpEii-
nepamu. Kpome Toro uto sHepreTudeckue
pelIeHusl TIepeNatoTCs 0 TETIOYKe MEXKITY
€€ YYaCTHUKaMU B 3aBUCUMOCTHU OT BITUSI-
Hus ynpasistomeit MHK u pasnuunii B pe-
TYJIHPYIOLIUX HOPMaX MEX/TY FOPUCIHKITHSI-
MU, BOKHYIO POJIb B 3HEPTr03(h(HEeKTHBHOCTH
KOMIIAHWH MTPAeT UX CTaTyC HKCIIOpTepa.

MesxryHapoaHas UCCIe0BaTeIbCKast
rpyMIa M0 SKCIOPTY U MPOU3BOAUTEIEHO-
ctH (International Study Group on Exports
and Productivity) [27], npoBeas cpaBHU-
TEJHbHBIX aHaJN3 IKCTIOPTHON MPEMHIO
B 14 crpaHax, Jmoka3aia, 9TO KOMITaHHH-
AKCIOPTEPHI SIBIISIOTCS HanboJIIee MPOr3BoO-
JIUTEIBHBIMYA 1 MHHOBAIIMOHHBIMHU I10 CPaB-
HEHUIO ¢ (hUpMaMH, OPUECHTUPOBAHHBIMU
Ha BHYTPEHHUH PBIHOK.

Montalbano & Nenci [28] ycTtaHoBHU-
JIU, 9TO CTPEMJICHHE K TIOBEIIIeHHIO 3 dek-
TUBHOCTU MOTHBHUPYET YKCHOPTEPOB IMPH-
MEHSITh YHEprocOeperaroImme TeXHOIOT N
U TIOBBIIATH YHEPTrOdPPEKTUBHOCTS.

TocynapcTBo Kak HOCHTENh MHTEPECOB
001IecTBa MOXKET CIIOCOOCTBOBAThL BHEIPE-
HUIO JIOKATBHBIMHU TTPOU3BOAMUTEISIMH YHEP-
TEeTHYECKUX U IKOJIOTUICCKUX MHHOBAIIHI
Yyepe3 MeXaHu3M BiajieHus. OMHAKO B pa3-
HBIX CTPaHax 3TO BJIUSHUE MOXET UMETh
pa3InvHbIEC PE3YIbTaTHL.

Roud & Thurner [29] mst poccuiickux
IIPOMBINIUIEHHBIX KOMIIAHUA 0OHAPYKUIH
MOJIOKUTENBHOE CTUMYJIMPYIOLIee BO3IeH-
CTBUE TOCYapCTBEHHONH COOCTBEHHOCTH
Ha MPUMEHEHHE CHCTEMBI SKOJOTHYECKO-
IO MEHEJ[KMEHTA.

OpnHako pe3ynbTaThl IMIUPHYECKOTO
nccienoBanus mo Kuraro, mpoBeneHHOTO

Jia et al. [30], moka3bIBaIOT, YTO YPOBEHH 3a-
IpSA3HEHUS Ha TOCYIAPCTBEHHBIX MPEATpH-
STUSX TPEBHIIIAET YPOBEHD 3arPsSI3HEHUS
B YaCTHBIX OTEYECTBEHHBIX U 3apyOeKHBIX
KoMaHusax. [ocynapcTBeHHbIC KOMIIAHUU
CO CTapoil CUCTEMOW YIpaBJICHHUS HCIIOIb-
3yIOT OoJiee OTCTaJble «TPS3HBIE» TEXHO-
JIOTUH. AHaNOTWYHBIH 3 dexT oOHapyxeH
Jensen & Mina [31] B korTekcTe [TombImm.

Agostino et al. [26] moka3aiu, 9To 3¢-
(hEeKTUBHBIM MEXaHHU3MOM PETYIUPYIOIIe-
r'0 BO3/IEICTBUS roCyJapcTBa Ha IPUHATHE
peLeHUH MPOMBIIUIEHHBIMHA KOMITAHUSIMU
B 00J1aCTH 3HEpronepexoa sBiseTcs Hajo-
roo0JIOKEHNE SHEPIOHOCUTENIeH 1 3arpsi3-
HEHUE OKPYXKAIOIIEH Cpebl.

Steinbrunner [32] mokasai, 9To cTaB-
K{ TaKUX HAJIOTOB MOJIOKUTENBHO BIHSIOT
Ha MIPOM3BOIUTENLHOCTD TPYyAa B SHEPro-
EMKHX OTpacisiX, OTPacisaX, IPOU3BOIs-
IIUX YHEPTOEMKHE TOBAphI, U OTPACIIsIX, 3a-
IPSI3HSIONIMX OKPYXKAIoIIyto cpexy. Hamorn
Ha SHEPTOHOCHUTEIH OOBIYHO COCTABIISIFOT
HanOOJIBIIYIO JOMI0 B 00111eM 00bEMeE KO-
JIOTHYECKUX HaJIOTOB.

Sahu et al. [33] B oTHOIIEHUHU dHEPre-
TUYECKUX HAJIOTOB OOHAPYKUIIU TUIIEMMY
MPOU3BOIUTENILHOCTH: TIOBBIIIIEHUE YHEP-
ro3¢(HEeKTHBHOCTH BEJIET K YBEITUYCHUIO
peHTabenbHOCTH U 3P PEKTUBHOCTH 3aTpar.
3T0, B CBOIO OYepe/b, MOXKET MOTHBUPO-
BaTh QUPMBI K PaCHIMPEHUIO TPOU3BOJ-
CTBa, 4YTO BEAET K POCTY 3HEpronorpedie-
HUS U CHIKCHHIO 2HEProd(HPEeKTUBHOCTH.

[IporuBopeunBocTh 3 (PexToB rocy-
JNapCTBEHHOTO PEryJIMPOBaHMS IS DHEPre-
THYECKOTO TIepexo/ia YCUIMBAETCs Ha pas-
BUBAIOIINXCS PHIHKAX, TJI€ OHO MOYKET OBIThH
CJIa0BIM WJIH HETIOCIIEI0BATEILHBIM.

Achabou et al. [34] paccmarpuBaroT
YacTHOE PEryTHPOBaHKE, TAKOE KaK CEPTH-
¢uxanus Tperbeit croponoit 1 HKO B kaue-
CTBE aJIFTEPHATUBHOTO FOCYJapCTBEHHOMY
croco0a peryJupoBaHus Ha MEKAyHapO/-
HOM YpOBHE.

Rigo [35] onleHnBaeT obmamanue Mex-
JYHApOIHBIMU CepTU(UKATAMU H 3apyOeHK-
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HBIMU JIMIIEH3MOHHBIMU TEXHOIOTUSMH KaK
(hakTop, CIIOCOOCTBYIONIHI CHUXKCHUIO H3-
JICP’KEK ¥ YCTOWYHUBOCTH B TIETIOUKA HAPSTY
¢ mporpaMMaMi OOYUICHHS U MH(PPOBEIMHU
texHonmoruamu. OJHAKO U YaCTHOE Pery-
JIUPOBAHUE PETYIUPYIOIIEM BO3ACHCTBUU
10 TIOBOAY NPUHSTHS HOPM 110 CHH)KEHHIO
BBIOPOCOB ¥ SHEPTOEMKOCTH MTPOU3BOACTB
HE MOXXET KOMIIEHCHPOBATh JIEHCTBUS TO-
CyIapCTBEHHBIX MEXaHU3MOB 0€3 HeraTuB-
HBIX 3KCTEPHAINH.

Mayer & Gereffi [36] oOnapyxuiu,
YTO POCT YACTHOTO PETyIUPOBAHUS MPHU-
BOJUT K TIOBBIIICHUIO OaphepoB IS BXO-
Jla KOMITAaHU# ¢ pacTyIIUX PHIHKOB B IJIO-
OaJTbHBIE TIETOYKH.

[IpumeHsieMbIe TEXHOJIOTHU U PECYp-
CBHl, YPOBEHb KOHKYPEHTHOTO J[aBJIICHUS
U UMKIMYHOCTH Pa3BUTHS B Pa3HBIX OTpac-
JISIX TOJDKHBI TI0-Pa3HOMY BIIHATH Ha TIOTpe-
OJIeHHe HEPTUU U BO3MOXKHOCTH dHEPIo-
repexona.

Franco et al. [37] B pamkax xommapa-
TUBHOTO aHAJIM3a OTPAaCIIel MPHIILUIH K BbI-
BOJy, UTO yMaJOo4yHbIEe OTpaciu OyayT co-
TPOTHUBIISITHCS DHEPTETHYECKOMY TTEPEXOTy
W 3TO 3aJIep>KUBaET MpoIiecc TpaHchopma-
uuu. Y pas3HbIX OoTpaciieidl pa3Hble HOPMbI
peHTa0eTbHOCTH, IOATOMY HE BCE OTpac-
JI1 MOTYT IO3BOJIUTH BHEAPEHUE JIOPOTO-
CTOAIIUX TEXHOJIOTHH. Pa3Hbie oTpacnu
M0-pa3HOMY HAaKalIiBaloT 3HAHUS, MPO-
BOJISIT OOYYEHUS! U BHEAPSIOT MHHOBAIIUU
pa3HBIMH TEMITaMH, IIOATOMY B Pa3HBIX OT-
pacisX TMOSBISIOTCS TEXHOJIOTHH, KOTOPBIS
OBLITM HEAOCTYIHBI MPEABLAYIINM YHEepre-
TUYECKUM CHCTEMaM, C TEXHOJIOTHUECKUMH
XapaKTepUCTHKAMH, MTO3BOJISIIOIIUME CHe-
JIaTh MPOPHIBBI B UCTIONIL30BAHUH SHEPTUH,
a'y APYTHX OTPACIeil 7TOTO MOXET HE OBITh.
B npoMEIIIIIIeHHOM CeKTOpe pa3HbIe oTpac-
JIN XapaKTEePU3YIOTCS Pa3INYHBIMH YPOB-
HSAMH CTPYKTYpBI SHEPronoTpeOseHusl,
OTIPEACISIONIMMU IyTH SHEPronepexoa,
a Tak)Ke YHEPreTUYEeCKHUX pelleHU U UH-
CTPYMEHTOB peaTH3alyy STON MapaIuTrMBbl.
Kpowme Toro, B oTpaciieBble PHIHKH Xapak-

TEPU3YIOTCS Pa3HBIM JIABJICHHEM Ha PO-
M3BOJUTENICH CO CTOPOHBI MOTpeOUTemneit.
He et al. [38] mamu emre onwH phI-
HOYHBIA (PaKTOP IKOJIOTUIECKOTO TOBEe-
HUS KOMITAHWHA — JaBJICHUE CO CTOPOHBI
norpeduTeneii KOMIaHUH: KIMEHTHI MOTYT
3arpanivBaTh y MPOU3BOJUTENS CepTUDU-
KaIl{ WM COOTBETCTBUSI KAKUM-JTHOO0 KO-
JIOTHYECKUM CTaHJapTaM.
CrpaHoBOE WITH PErHOHATIBHOE OKPYXKe-
HUE KOMITaHUH 331aeT yCIOBUS JUIS SHEPro-
nepexona npousBoautenen. Zeng & Huang
[39] onucanu MexaHU3M TOJOXKHUTEIBHBIX
arIoMeparuoHHbIX () (EKTOB [T SHEepre-
THYECKOTO TIepexojia 3a CYET Pa3BUTOCTH
WH(PACTPYKTYPHI, KA4ECTBA YEJI0BEYECKO-
rO KaluTalla ¥ MHHOBAIIHOHHOW aKTHBHO-
cTH B obOnacTtu 3Konoruu. Jlunepcrso pas-
BUTBIX CTPaH B CKOPOCTH DHEProrepexoaa
OTpaXkaeT MOJIOKUTEIbHOE BIHSHHUE KO-
HOMUYECKOTO Pa3BUTHS CTPaHbL. JTO He-
OJTHOKPATHO TTOATBEPKICHO PE3yIabTaTaMu
Environmental Performance Index (EPI).
PazBuThIe cTpaHbI OMEPEKAIOT Pa3BUBAIO-
IIMEeCs CTPaHbl U PACTyIUE PHIHKU B 00Ja-
CTH OXpaHbI OKPYKAIOIIEH Cpebl U «3eTe-
HBIX» TEXHOJIIOTWH. B paMkax pazneneHus
Tpyna B I'TICC pa3BuBaronuxcsi peIHKOB,
Kak IPaBUII0, UMIIOPTUPYIOTCSI YCTapeBIIIHE
MIPOU3BOACTBEHHBIE MOIITHOCTH MU MIPOIIEC-
CBI Pa3BUTHIX CTPaH, @ HEKOTOPHIC CETMEHTBI
MPOU3BOJICTBA C BHICOKMM YPOBHEM 3arpsi3-
HEHUS| U DHEPronoTPeOIeHNs TIepeIaoTCs
Ha ayTCOPCHHT B Pa3BUBAIOIINECS CTPAHBI.
Pan et al. [40] oOparunu BHUMaHUE
HAa TO, YTO 110 Mepe pocTa rno3uiuii Kuras
B cucteMe pazaenenus tpyaa B ['LICC mpo-
n3BoarMas B Kurae mpomykiust mocremneH-
HO TIEPEXOJUT U3 CETMEHTOB TPYI0EMKO-
TO | 3arPSA3HSIONIETO OKPYKAIOIIYIO CPEIy
MTPOM3BOJICTBA B CETMEHTHI TEXHOJIOTHIHO-
r'0 U KOJIOTHYHOTO MTPOU3BOACTBA.
HNHcTuTyIIMOHAaNbHAs cpefla OKa3bI-
BaeT CYNIECTBCHHOE BIHMSHHE HA TIOJHTH-
Ky KOMITaHUH ¢ pa3BUBAIONINXCSI PHIHKOB
B OTHOIIEHNH 3Hepronepexona. Ho u 3xech
00HapyXKUBAETCS TPOTHBOPEINBOCTE SMITH-
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puueckux pe3yasraroB. C OHOW CTOPOHBI,
Ben Brik et al. [41] moka3bIBaIOT, YTO HH-
CTUTYTHI CO3MIAIOT CTUMYJIBI M TIOOYKIat0T
(UPMBI K BHEJIPCHUIO HOBBIX MPAKTHK, Ta-
KHX KaK YCTOWYHMBOE Pa3BUTHE B yIIpaBlie-
uue nensamu. C apyro# croponsl, Khanna
& Liao [42] cBHIETENBCTBYIOT, UTO Clla0bie
U HETIOCJICZI0BATEIIbHBIC UHCTUTYTHI CTPAHbBI
TIPOUCXOXKICHUS i HEKOHTPOIINPYEMOE KO-
HOMHUYECKOE Pa3BUTHE YBEIIMUUBAIOT TIpe-
IIATCTBUS JJIs1 BHEAPEHMS HOBBIX TPAKTHK
Y TOPMO3SIT YHEPrONEPEX0] U IKOJIOTHYE-
CKOE Pa3BHUTHUE HA PA3BUBAIOIINXCS PhIHKAX.
[lpyn Hanmuuum GONBIIOTO MaccHBa
nuteparypsl o ['TICC u sHEpronmepexo-
Iy B OTACITHHOCTH CYIIECTBYET Ae(UITUT
myOUKaIuid, 0OBICHSIOMMUX CIOKHBIH
MEXaHHM3M HX B3aumMOCBs3u. Kpome Toro,
JIETaILHOTO PACCMOTPEHHUS 3aCllyKHBa-
10T UHble — nomumo ydactus B [TICC —
BHEIIHHE M BHYTPEHHHUE (DAKTOPBI, IPSIMO
1 OTIOCPEZIOBAHHO BIIHSIONINE HA HATHIHC
y KOMITaHUH TIONUTUKH B chepe dHEprodd-
(hDEKTUBHOCTH U 3HEPTOINEPEXO/a.

3. MeTopb! U paHHbIE

HcTouHMKOM MaHHBIX I8 aHalu-
3a MOCTYKUJITN Pe3yJIBTaThl MacCITaOHOTO
ompoca TpeAcTaBUTeNel Ou3Heca, opra-
HHU30BaHHOTO Tpynnoi MupoBoro 6anka
(World Bank Enterprise Survey — WBES)!.
Tpetrsst BomHa ompoca OwLIa mpoBese-
Ha B niepuon ¢ oktaops 2018 r. mo uronp
2020 1., mpu 3Tom 80 % OTBETOB PECIOH-
JIEHTOB OBLTO Toy4eHo B 2019 1.

[IpuHOMNUAaNBHO BaXKHAs IJs HAC
0COOCHHOCTh TPEThEH BOJIHBI OIPOCa 3a-
KJIIOYaJIaCh B HAJIMYUU B HEH CYIIECTBEH-
HOTO aKIIEHTa Ha 3€J€HOM DKOHOMHKE.
PecnonnmentaM OBLT TPEIIOKEH MIHPO-
KUH KpyT BOIIPOCOB 00 MCIOJIB30BaHHUH
HCKOTIAEMOTO TOIUIMBA U allbTePHATUBHBIX
UCTOYHUKOB TOIIKBA, dmuccun CO,, sKo-
JIOTHYECKOM MEHEJKMEHTE, PeaTn3yeMbIX
Mepax 10 HOBBIIICHHIO dHEProdhHeKTHB-

! https://www.enterprisesurveys.org/en/enter-
prisesurveys

HocTH U T. 1. K coxanenuto, mocieayromye
OTIPOCHI NMOJJOOHOTO aKIIEHTA YKe He UMEH.
Kpome Toro, nocienHuii Ha CEerogHsAIHAN
neub payan WBES (2023) omytumo cMe-
IIeH B CTOPOHY OemHeHmx cTpaH Appukwy,
Asun u JlaTuHCKOM AMEpPHKH, a Takke
He BKIouaeT Poccuro, 4To mpencrasisier-
sl IPUHLUIHAIBHBIM OTPaHUYCHHUEM.

[Tpu 3TOM MBI ToNIaraeM, 4To 3Ha4H-
MBI€ JUIS HaIllero WCCIENOBaHUS PE3YIib-
Tarsl TpeTbel BoaHbl WBES coxpanstor
CBOI0 aKTYyaJlbHOCTb, IMOCKOJIBKY 3HEp-
reTudeckasl cpepa B CHUIy BBICOKOU Ka-
MUATAJIOEMKOCTH 00NafaeT o4eHb OOib-
0M WHEPTHOCTBIO, & CYIIECTBEHHbIC
W3MEHEHHs B HEW, KaK MPaBUIIO, MPOSB-
JISTFOTCS JTUTIh HA TOPU30HTE JIECSTUIICTHN.
[TonTBepkaeHNEM 3TOMY CIIY)KHT, B 4acCT-
HOCTH, TOT (hakT, uto ¢ 2019 1., Kora ObLIa
nojy4eHa mpeooiagaronias 4acTb UCTIOINb-
3yeMBIX HaMU OMPOCHBIX JaHHBIX, MUPO-
Basl CTPYKTypa IHEPTONOTPEOICHNS H3Me-
HHIJIACh BechMa cliabo’.

B uroroByio BeIOOpKY 00cCe10BaHUS
BOIIUTK CBBIIIE 15 ThIC. KOMIaHU# 0Opaba-
THIBAIOIIEN MPOMBIIIIEHHOCTH U3 40 cTpaH
EBpomnsl, Asun u Ceseproit Appuxu. [lpu
3TOM B BEIOOpKE Hambosee MUPOKO Mpe-
CTaBIJICHB KOMITAHUH M3 CTPaH C BHICOKAM
1 CPEIAHEBBICOKUM YPOBHEM JI0XOMIOB (B CO-
OTBETCTBHH C Kiaccudukanueii MupoBoro
0anka’), HECKOJIBKO MEHEee — M3 CTpaH
CO CpeAHEHHU3KHUM ypPOBHEM, TOTJa Kak
3 OemHEHMX cTpaH B cepy oOciemona-
HUS BOIIEI UG TapkukucTaH (Tadm. 1).

[IpoBeneHHBIN aHaNu3 JIUTEpPATY-
Pl TIO3BOJIMJI BBISIBUTH TPYMIIBI (haKTo-
POB, KOTOpbIE MOTYT BIHUATH HA PELICHUS
KOMIIaHUM B OTHOLIEHUM DHEPTOIepexona
B pPa3HBIX CTpaHax. AHAIUTHYECKAs pPaM-
Ka MCCIIeIOBaHMS MIpeCTaBlIeHa Ha puc. 1.

2 https://www.energyinst.org/ _data/assets/pdf

file/0004/1055542/E1_Stat_Review PDF_single 3.
pdf

3 https://blogs.worldbank.org/opendata/
new-world-bank-country-classifications-income-le-
vel-2022
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Tabnuua 1. CtpaHoBas cTPYKTYpa BblIbOpKM KOMNaHMI 06pabaTbiBatoLLen

NPOMbILLUNEHHOCTH

Table 1. Country structure of the sample of manufacturing companies

S YpoBeHb 10X0I0B Konnqecﬁmo Dfsiin v e, Y
(o coctostamio Ha 2019 1) KOMIIAHHH, €11,
Uranus BBICOKHH 461 3,0
Mainsra BBICOKHI 82 0,5
Kunp BBICOKU I 118 0,8
Yexus BBICOKHI 290 1,9
CnoBenus BBICOKH I 175 1,1
JIuTBa BBICOKHI 126 0,8
OcTOHHSA BBICOKHH 134 0,9
[opryranus BBICOKHI 774 5,0
Benrpus BBICOKMI 481 3,1
Ilonpma BBICOKHI 964 6,3
CroBakus BBICOKH I 191 1,2
Py™mbraus BBICOKU U 518 34
JlaTBus BBICOKH I 130 0,8
XopBaTus BBICOKHI 148 1,0
I'peuns BBICOKHH 315 2,0
Poccus CPEIHEBBICOKUN 874 5,7
Typuus CpEIHEBBICOKUN 1063 6,9
Bbonrapus CpeHEeBBICOKUM 428 2,8
UYepHoropus CpeIHEeBBICOKUH 65 0,4
Kazaxctan CpETHEBBICOKM I 925 6,0
Benapyco CpEIHEBBICOKHUN 328 2,1
Cepbus CPEIHEBBICOKHNA 127 0,8
JIuBan CpEAHEBBICOKU I 268 1,7
CeBepHast MakeOHUS | CPEAHEBBICOKHI 133 0,9
Bochus u I'epueroBruna | cpeaHEBBICOKHIT 134 0,9
ApmeHus CpeHEeBBICOKUM 274 1,8
I'py3us CpeHEeBBICOKUH 205 1,3
A3zepbaitmkan CpEIHEBBICOKM I 53 0,3
Anbanus CpEIHEBBICOKHNA 146 0,9
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OKoH4YaHWe Tabn. 1

G YpoBeHb J0XOI0B KOJII/I‘ICCUTBO st o e, Y
(mo cocrosiHuio Ha 2019 1) KOMITaHHH, e]1.
Kocogo CpEeIHEBBICOKHU I 148 1,0
Wopnanus CpEIHEeBBICOKU T 290 1,9
MogoBa CpeTHEHU3KUI 138 0,9
YxpanHa CpemHeHU3KII 945 6,1
Mosronus CpemHEeHU3KII 124 0,8
Tynuc CpeAHEHUBKUU 364 2,4
Eruner CpEeIHEeHU3KHI 1990 12,9
Mapoxkko CpeHEeHU3K U 302 2,0
VY30ekucran CpEeIHEHU3KHI 836 5,4
Ksipreizcran CpEAHEHU3KUI 147 1,0
TamKkuKkucTaH HU3KUH 160 1,0
Bceero 15374 100,0

Hcmounuk: cocTaBiieHo Ha ocHOBe gaHHbIX WBES.

Puc. 1. AHannTn4ecKas paMKa 1ccneoBaHnd
Figure 1. Analytical framework of the study

B kauecTBe METPUK MOIUTHKU KOM-
naHuii B cdepe 3HeprodPpGeKTUBHOCTH
U SHeproiepexona B UCCICAOBAHUH HC-
TOJIb30BAJIICh CEMb N1apaMeTPOB, KOTOPhIE
MOXKHO YCJIOBHO Pa3/IeuTh Ha TPH TPYIIIbL:

* NJAaHUPOBAaHUE — HAJU4YUE Y KOMIa-

HUW CTpaTeruvyeckoil 1menu B cdepe

9KOJIOTHH WM MU3MEHEHUH KIMMAaTa;
TapreTUPOBaHUE SHEPrONOTPeOIeHUS
U YIJIEpOJHON SMHUCCHUH;

MOHHUTOPUHT — OCYIIECTBIEHNE KOM-
MaHUSIMHU PETYIIPHOTO MOHUTOPHH-
ra 3HEpronoTrpediieHuss U yriepon-
HOW 3MHCCHH, a TAKK€ MOHUTOPHUHT
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smuccun CO, BHOJIb IPOU3BOJICTBEH-

HOM IETIOYKY;

* JIEHCTBUS — OCYLIECTBJICHUE KOMIIa-

HUSMH KaKUX-JTN00 CTIEIUAIBHBIX Mep

IO TIOBBIMIEHUIO YHEProdPHEKTUBHO-

CTH, IPOU3BOJCTBO PHEPTUH IJIsi COO-

CTBEHHBIX HYX]l U3 BO30OHOBISEMBIX

HMCTOYHUKOB.

HUccrnenoBanne GpaxTopoB sHEpromnepe-
X0J1a KOMIIAaHUH B YCIOBUSAX TII00ATH3aNU
MPOBOAWIIOCH B JIBA ATAra.

Ilepeswiti sman Brro4Yan GakTOPHBINA
aHAJN3 METPHK MOJIUTHKU B cepe dHEp-
TOTEPEX0/ia C LEIbI0 BBISBICHUS COOTBET-
CTBYIOILLIMX CTpareruii koMmmanuil. Pacuer
MIPOBOJMIICS METOIOM INIABHBIX KOMIIOHEHT
C UCIOJIb30BaHUEM BpAIICHUS BAPUMAKC.

Ha emopom smane Obia mpoBeneHa 3xo-
HOMETPHUYECKas OIICHKA (haKTOPOB, OKa3bIBa-
FOIIUX 3HAYMMOE BIIMSIHUE Ha TIOIUTHUKY KOM-
TIaHWI 00padaTHIBAIOIIEH TPOMBIIUICHHOCTH
B cepe dHeprodhHeKTUBHOCTH U SHEProlie-
pexoaa ¢ IOMOIIBIO PErPECCUOHHBIX MOJIE-
neit. [1pu 3ToM UCHONB30BaIKUCh JOTUCTHYE-
CKasl ¥ JIMHEeHHas1 perpeccur. B oOmem Bune
ypaBHEHHE TIepBON MOJIEITN UMEET BUJI;

EPolicy, = 1; , (D)

+e

1, EPolicy; >0

EPolicy, = .
Y 0, EPolicy; <0

2

rne EPolicyi — OuHapHas mepeMeHHas,
oTpakaromas (pakT HaJIH4Ksl y KOMITAHUH
i DIEMEHTOB TOJHUTHKH B 00NacTH SHEP-
rornepexosa.

YpaBHEHUE BTOPOIT MOJIEIIN UMEET BUJI:

x; =a, +a,GVC, + a,Compani. +

+a,Enviroment, + 0Year, +¢,,

e o, GVC, — BEKTOp NEPEMEHHBIX, OTpa-
JKAIOIUX YYacTHE KOMITaHUH i B TI00ab-
HBIX LIEMOYKax CO37aHMsS CTOMMOCTH: HaJH-
YHe JKCIIOPTA, UCTIOH30BAHNE UMITOPTHBIX
CBIPBS, MAaTEPUAIOB H/UIN KOMIIJIEKTYIO-
LIMX, TpeolIalatoliee y4acTie HHOCTPaH-

HBIX COOCTBEHHHKOB B KalllTalle KOMIIaHHUH,
HaJIM4Ke MEeXKITyHAPOIHBIX CepTU(HUKATOB Ka-
YecTBa. B KauecTBe METPUK ydacThsi KOMIIa-
HHUH B IIETIOYKAX YaIlle BCErO MCIONb3YyHOT-
Cs1 BKCIOPT ¥ UMIIOPT (0030p paboT MOXKHO
YBHUIETH, HAIPUMED, B padote Antras [43]).
B BeprHKansHO pa3npoOieHHBIX MPOU3BOI-
CTBEHHBIX IPOIIeCcCax MOXET TPeOOBaThCS
MEXITyHAPOHAS CEPTUPHKAIHS, UTO SIBIISI-
eTCsl ellle OJHUM II0Ka3aTeIeM UHTErpaLiy
B ['TICC, ucnionms3yemsim Dovis & Zaki [44];
o,Company, — BEKTOp XapaKTEPUCTUK KOM-
MIaHUHM i pa3Mep, BO3PACT, OTpaciieBasl MpH-
HaJIJIeKHOCTb, (DaKT UCTIONB30BAHHS HCKO-
naeMoro Toruea (yoisi, HeTenpomyKToB,
rasa); IIoJIs 3aTpaT Ha TOIUTMBO B cebecTo-
UMOCTH; o Environment, — BEKTOp Tepe-
MEHHBIX, OTPAKAIOIINX WHCTUTYLHOHAIIb-
HOE U CTPAaHOBOE OKPY)KEHHE KOMIIaHUH i:
YPOBEHb SKOHOMHUYECKOTO Pa3BUTHS B CTpa-
He (mokazarens noayuiesoro BH/ no I1I1C),
OpHEHTalus CTPaHbl Ha yCTOMYIMBOE Pa3BH-
tre (Environmental Performance Index),
NPHHAJIEKHOCTH K EBpocoio3y; yuactue ro-
CyapcTBa B KalMTajle KOMIIAHUH, (PaKT yIuia-
ThI KOMITAHHEW SHEPTETHYECKUX HAJIOTOB HITH
cOOpOB; pa3Mep HACEJIEHHOTO IyHKTa, B KO-
TOPOM PacIOJIOKEHA KOMIIaHHS, UCTIONb3Ye-
MBIH AJIS1 y4eTa arioMepanruoHHbIX ddexk-
TOB; 0Year, — KOHTpOJIbHAs IIEpEMEHHA,
OTpasKarowlas rofl y4acTusl MpecTaBUTeNeH
KOMIIAHHH i B ONPOCE; €, — WIEH OLIMOKH.

YpaBHEHME TMHEHHON pErpeccuu nMe-
€T BUA:

EStrategy, = a, +a,GVC, +

a,Compani, + a,Enviroment, +

“4)

+0Year, +¢,,

r7ie B KaueCTBE 3aBUCUMOM MepeMEeHHOU
MTOOYEPETHO BBHICTYIAIOT Ka)/1ask U3 BBISAB-
JICHHBIX cTpareruii pupM B chepe sHepro-
3¢ (EeKTUBHOCTH U SHEPTONEPEX0/ia, TOoraa
Kak HabOp HE3aBUCHUMBIX MEPEMEHHBIX MOJI-
HOCTBIO aHAJIOTUYCH OIMMCAHHOMY BBIIIIEC.
OnwucarensHbIe CTATHCTUKU UCIIONB3Y-
€MBIX TIEPEMEHHBIX IPUBECHBI B Ta0II. 2.
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Tabnuua 2. OnucaTenbHbie CTATUCTUKU NEPEMEHHbIX

Table 2. Descriptive statistics of variables

IlepemenHBIE N Mun. | Makc. | Cpennee | CT. OTKIIL
3asucumvle nepemennoie
®dakT HaNTMYUs 3JIEMEHTOB MOJUTUKH B chepe | 15296 0 1 0,680 | 0,470
SHEprorepexo/a u 3HeprodPpGpeKTHBHOCTH
Crpaterusi — sueprodddextusrnocts (3uage- | 13611 | —1,93 2,53 0 1
HuA ¢pakropa 1)
Crparerusi — yriepoaHasi HHUTPaJIbHOCTh 13611 | —0,77 5,29 0 1

(3HaueHus daxropa 2)

He3zasucumoie nepemeHHbvle

I'og nagama 1990 r. unu panee 15220 0 1 0,197 0,398
(GYHKIHORIPO- 1501 100 p, 15220 | 0 1 0,297 | 0457
BaHMS
20012010 rr. 15220 0 1 0,328 0,469
20112014 rr. 15220 0 1 0,109 0,311
2015 r. win mo3aHee 15220 0 1 0,070 0,255
Pasmep dupmer | Mukpo (He 6osee 15 15372 0 1 0,340 0,474
PpaboOTHUKOB)
maisre (16—-100 15372 0 1 0,424 0,494
pabOTHUKOB)
cpenuue (101-250 1537 0 1 0,145 0,352
PabOTHUKOB)
kpymHbIie (251-1000 15372 0 1 0,080 0,271
PabOTHUKOB)
kpynaeimue (cBerme 1000 | 15372 0 1 0,012 0,109
pabOTHHKOB)
Pa3mep nHace- 110 50 ThIC. J)KUTEIEH 15374 0 1 0,462 0,499
ACHHOTO TYHITE | 50250 teic. skuTencit 15374 | 0 1| 0169 | 0375
250 teIC. — 1 MITH 15374 0 1 0,180 0,384
JKUTENeH
CBBIIIE 1 MITH )XKUTENEH 15374 0 1 0,190 0,392
CrpanoBrie oco- | ygactue B EC 15374 0 1 0,347 0,476
OcmmocTi nonymesoit BH o IIIIC | 15374 | 4,32 | 46,19 | 22,88 | 11,25
B 2019 1., ToIC. MO CILHA
WHJIEKC SKOJIOTHYECKOM 15226 26,3 75,2 44,41 10,24
3¢ hekTHBHOCTH
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MNpogomkeHve Tabn. 2

IlepemenHEbIE N Mun. | Make. | Cpennee | CT. OTKIL.
[mobanm3anus | HATUYIHE FKCIOPTA 15182 0 1 0,406 0,491
:lyjquelcc:éne HCIIOJIb30BaHUE UMIIOPT- 14901 0 1 0,569 0,495
HBIX CBIPBS, MATCPHAJIOB U/
WA KOMILJICKTYFOIITHX
OIHOBPEMEHHOE HAJIMUHE 15055 0 1 0,305 0,460
9KCIIOPTa U UMIIOPTA
HaJM4He MeXIyHaponHex | 15076 0 1 0,337 0,473
CepPTU(PHUKATOB Ka4yeCTBa
npeobiiaaonee yaacTiue 15183 0 1 0,074 0,262
WHOCTPaHHBIX COOCTBEH-
HHKOB B KaluTaje
Bnusame rocy- | mpeoOnanaromiee yqactre 15189 0 1 0,008 | 0,090
JIapcTBa TOCYAapCTBa B KaITUTAJe
yILIaTa SHEPreTUYECKOI0 14725 0 1 0,211 0,408
Hajora uiu cbopa
Hanwgme sxonmorndeckux TpeGoBaHUN 15015 0 1 0,159 0,365
CO CTOPOHBI IOTPEOUTEICH
Hcnonp3oBanue | morpedieHne 7278 0 1 0,596 0,491
HCKOIIaeMOTro He()TEPOAYKTOB
TOILUTHBA B KaueCTBE TOILIMBA
moTpeOIeH e ra3a 8267 0 1 0,211 0,408
norpebieHue yris 10975 0 1 0,088 0,283
JIOJIsI 3aTpaT Ha TOTLIMBO 9391 0 100 0,297 4,016
B C€0ECTOMMOCTH
OtpacneBas MIPOM3BOICTBO MUIIEBBIX 15374 0 1 0,241 0,427
TIPUHALIIEK- MPOAYKTOB U HAITUTKOB
HocTh TIPOU3BOACTBO TEKCTUIIh- 15374 0 1 0,173 0,378
HBIX U3IEIHH, OJEKIbI, KO-
KM Y U3JEIHAN U3 KOXKHU
00paboTKa IpeBEeCUHBI 15374 0 1 0,031 0,173
Y TIPOM3BOJCTBO MU3IEIHHA
U3 JIepeBa, KpoMe MeOenn
MIPOU3BOACTBO OyMaru 15374 0 1 0,013 0,114
¥ OyMaXXHBIX U3ICITUN
JeSTENBHOCTH monurpadu- | 15374 0 1 0,028 0,164
Yyeckasl M KOMUPOBaHUE HO-
cuTenel MHpopMaIu
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OKOHYaHwWe Tabn. 2

IlepemenHEbIE N Mun. | Make. | Cpennee | CT. OTKIL.

MPOU3BOACTBO XUMHUYE- 15374 0 1 0,037 0,190
CKHX BEIIECTB M XUMHIE-
CKHX MPOAYKTOB, BKIIFOYAs
JIEKaPCTBCHHBIE CPEACTBA

MIPOU3BOACTBO PE3MHOBRIX | 15374 0 1 0,060 0,237
U IIJIACTMACCOBBIX U3/ENINI

MIPOU3BOACTBO Ipouei He- | 15374 0 1 0,082 0,274
METAJUIMYECKOW MUHEPAJIb-
HOM NpOoAYyKLIUH

MPOU3BOACTBO METAJLIYP- 15374 0 1 0,016 0,126
THYECKOE
MIPON3BOACTBO I'OTOBBIX 15374 0 1 0,119 0,324

METaJTHIECKUX U3/ICITUH,
KpoMe MalIiH 1 000pyI0-
BaHUS

MPOU3BOACTBO MAIIMH 15374 0 1 0,098 0,297
1 000pyIOBaHUSI, HE BKJIIO-
YCHHBIX B ]PYTUE TPYIINH-
POBKH

MIPOU3BOACTBO MeKTpuue- | 15374 0 1 0,023 0,149
CKOT'0 000pyIOBaHUS

MIPOU3BOJICTBO O(HCHOMN 15374 0 1 0,015 0,123
TEXHHKH, HIEKTPOHHBIX
M OIITUYECKUX U3

MPOM3BOICTBO aBTOTpaHc- | 15374 0 1 0,013 0,112
MOPTHBIX CPEACTB, MPHIIE-
OB ¥ MOJYTIPHIICTIOB

MIPOU3BOACTBO MPOUHIX 15374 0 1 0,005 0,072
TPAHCIIOPTHBIX CPEACTB
1 000pyIOBaHUS

MIPOU3BOACTBO MeOeTH 15374 0 1 0,040 0,197
npouue odbpabareBatomue | 15374 0 1 0,007 | 0,083
MPOU3BOJICTBA
T'on mposene- 2018 r. 15160 0 1 0,045 0,207
HIPLOIIPOCE 19019 1, 15160 | 0 1| 0792 | 0406
2020 . 15160 0 1 0,163 0,369

Hcmounuk: cocTaBIeHO aBTOpaMH Ha OcHOBe JaHHBIX WBES.
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4. Pe3ynbtatbl

B menoM Hanmuue MOMUTUKH B cdepe
SHEProrepexoa, SHeprodpPeKTUBHOCTH U/
WA YIIIEPOIHOW HEUTPAIEHOCTH OBLIO Xa-
paktepHo Gomnee yem st 2/3 (68 %) obce-
JIOBAHHBIX KOMITaHUH. Yalle Bcero KOMInaHuu
YIS BHUMaHHE BOIIpocaM 3Heproddek-
THUBHOCTH: OCYILICCTBIISUTH MOHUTOPHHT SHEP-
rororpednenus (58 %), ero TapreTupoBaHue
(30 %), a TaxKe MPUHUMAITN MEPHI, HAIPaB-
JICHHBIE Ha TOBBIIIEHHE YHEPTro3ddexTrB-
HOCTH (36 %). DIEeMEHTHI ITONMTHKY B cepe
PETYIMPOBaHMS YIIIEPOJHON SIMUCCHUH BCTPE-
YaJIMCh CYILIECTBEHHO pexe: 8 % KoMIaHui
OCYIIECTBIISIM MOHUTOPUHT COOCTBEHHBIX
BBIOPOCOB, a 6 % — TapreTNpOBaIN UX.

[Ipu »TOM, OHAKO, HEOOXOIUMO YUH-
ThIBaTh, 4T0 BbIOpOCH CO, mpoucxoauiu
b y 15 % xoMnanuii — TakuM o0pazom,
2/3 U3 HUX TaK WK WHA4Ye y/Ienaan BHUMa-
HHE CBOEH yIiepoaHon smuccuu. B ueinom
KoMnanusaM, smutupyromum CO,, cye-
CTBEHHO 0oJiee, 9YeM OCTaIbHBIM, TIPUCY-
LM BCE PACCMATPUBAEMBIE JIEMEHTHI MTOJIH-
TUKU — B cpepe Kak yIIepogHoi aMUCChH,

Hanuuue kakux-nnbo anemMeHToB nonuTIKM B chepe
3Hepronepexoza 1 3HeproahekTMBHOCTY

NMNAHNPOBAHVE

Crparernyeckas Lienb, CBSi3aHHas ¢ aKkonoruen umnn
13MeHeHWeM knumata

TapreTupoBaHue aHepronoTpebnenms
TapretupoBanue amuccum CO,
MOHWUTOPUHI

MoHWUTOPUHT 3HepronoTpebnerns

MoHuTopuHr ammnceun CO,

o
MoHuTopuHr amuccin CO, BAONb LiENOYKY NOCTaBOK 5%

LEACTBWA

OcyLuecTBreH1e Mep, HanpaBneHHbIX Ha NOBBbILLEHIE
3HeproathheKTUBHOCTN
BbipaboTka aHepriv Ansi COBCTBEHHbIX HYX/ M3
BO30OHOBMNAEMbIX MCTOYHNKOB

5%

6%

[

8%

’[

Tak ¥ 9HeprodPQPeKTUBHOCTH (puc. 2).
Haxkonen, mums 5 % ¢upm BEIOOpKH OCy-
IIECTBIISUT MOHUTOPHUHT BBIOPOCOB BIIOMIb
CBOEH LIENOYKH IIOCTaBOK, M IPUMEPHO Ta-
Kas ke 7o GUpM IPOU3BOANIIA SHEPTHIO
U1 COOCTBEHHBIX HYXI U3 BO30OHOBIISIE-
MBIX UCTOYHHKOB.

B cTpanoBOM pazpese BHICOKHUI yaemb-
HbI BEC KOMITAHUHU, JJIsl KOTOPBIX XapakK-
TEPHO HaJM4ue MOJIUTUKU B chepe sHep-
ronepexona M OTIEIbHBIX €€ 3JIEMEHTOB,
HECKOJIBKO yallle HaOIIoaaeTcsl B CTpaHax
C BBICOKMMHU JJ0X0AaMHu. BMecte ¢ TeM ecTh
HEMAJIO UCKIIFOUEHU.

Tak B 4nCIIO JIUAEPOB HapsAy C Ipel-
CTaBUTENSIMU TIPYIIBl CTPAH C BBICO-
KUMH noxonaMu — ManpToit, Uexmnel,
Cnosenueit u Jlarsueit — o benapycs
1 YKpauHa, Tie KOMIIaHWU YacTO OCYILIECT-
BJISUTH MOHUTOPWHT SHEPTONOTpeOIeHUS
U IPUHKUMAJIM MEPbI K IIOBBIIIEHHIO 3HEPTO-
a¢dexTuBHOCTH; Y30EKUCTaH, TIE HAPATY
C MOHUTOPUHIOM KOMIIAHUH 4acTo Mpuode-
rajgy K TapreTUpOBaHHIO SHepromnorpeodie-
HUS, a Takyke MOHToHsI.

68%
94%

19%
37%

30% H BCce KOMnaHuu

58%
32%
58%
84%
56%
23%
36%
66%

13%

Puc. 2. Hanunuve Yy KoMNaHWi 3NeMeHTOB NONMTUKK B 06/18CTY 3HEpPronepexona
1 3HEpProadheKTUBHOCTH (00N B 06LeM Yncne 06CneaoBaHHbIX KOMMaHWiM
0b6pabaTbiBaloLLel NPOMbILLIIEHHOCTH)

Figure 2. Elements of energy transition and energy efficiency policy applied by companies
(share in the total number of surveyed manufacturing companies)

Hcemounuk: coctaBneHo aBTopaMu Ha ocHoBe AaHHbIX WBES.
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Hanuuune anemeHTOB NOAUTUKM B chepe aHepronepexoaa U aHeprospdbekTUBHOCTH, B T.M.:
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Puc. 3. Hannume anemMeHTOB NONUTUKM B 06/18CTU 3HEPronepexona U aHeproadPeKTUBHOCTM

y KOMMaHWI1 pasHbix cTpaH (nons B 06uiem yncie 06cneaoBaHHbIX KoMIaHum
06pabaTbIBalOLLEM NPOMbILLNIEHHOCTY COOTBETCTBYIOLLEN CTPaHbI)

Figure 3. The use of energy transition and energy efficiency policy by companies
in different countries (share in the total number of surveyed manufacturing companies
in the corresponding country)

Hcmounux: cocTaBineHo aBTopaMu Ha ocHOBe 1aHHbIX WBES.

Kpome Toro, oTHOCUTENBHO BBICOKA
noiist hupM, 03a00YEHHBIX MPOOIeMaTH-
KOW 3HEPronoTpedacHus U SHEProdpdex-
THUBHOCTH, B OefHelmer (o gopmanb-
HBIM IIOKa3aTessiM) U3 PaccMaTpUBAEMbIX
ctpan — Tamxukuctane. Hanpotus,
Wranus, ansBuieiicss HA MOMEHT IpOBe-
JIEHUsl Oompoca JUAEPOM IO MOAYIIEBO-
My BH/I cpenn paccMarpuBaeMBbIX CTPaH,
[0 Jj0Jie KOMIAHUN, «OXBaYE€HHBIX» IO-
JINTUKOHN B cepe dHEProdPpHEeKTHBHOCTH
1 SHEepromnepexona, HaXoAUTCs CPEAU ayT-
caiiiepoB — IpUMEPHO Ha OOHOM YPOBHE
¢ Apmenueit, Mopnanueit 1 Mapokko.

IIpn 3TOM BaXHO 3aMETHUTh, UTO
B MTanuu BBICOK y[eJIbHBIN BeC KOMIIaHU,
peanu3yoNxX HONIUTHKY B chepe yrmiepon-
HOW 3MHUCCHH, OIHAKO HU30K — KOMIIaHUH
C IONUTHKON B cepe sHEprodPpQexTns-
HocTu. HanmeHnbliel ske BOBIEUEHHOCTHIO
KOMITaHHMH B MIPOIIECCHI, CBSI3aHHBIE C SHEP-
rOTNEePeXo/I0M, — MpHUYEM C OOJBIIIHM OT-
PBIBOM OT BCEX OCTAJIbHBIX CTPAaH — Xapak-
tepusyercst Erumer (puc. 3).

Pesynprarel (hakTopHOTO aHamm3a
(Tabmn. 3) CBHAETENLCTBYIOT O HATMYHH ABYX
BEChMa SIPKO BBIP@YKEHHBIX CTPATEruii KOM-
MaHWi B cdepe dHepromnepexona: neppas
BKJIIOYAET 3JIEMEHTHI MOJUTHKH, CBA3aH-
HbIe ¢ SHeProd(pPeKTUBHOCTHIO (TapreTH-
pOBaHNE M MOHUTOPUHT 3HEpromorpeodie-
HUSL, OCYLIECTBICHUE MEp MO MOBBILICHHIO
3Heprod3h(HeKTUBHOCTH ), BTOPas — CBs3aH-
HEIE C YIJIEPOIHOM DMHUCCHUEHN (TapreTupo-
BaHHE ¥ MOHHTOPHHI COOTBETCTBYIOIICH
SMHUCCHH, B TOM YHCIIC BIOJIb [ETIOYKH TI0-
CTaBOK). DJIEMEHTHI, OTHOCSLINECS OHO-
BPEMEHHO K 00OMM HalpaBJICHUSM IOJIHU-
TUKH — HaJIMYUe CTPATETUYECKUX IeJIeH
B chepe SKOJOTHM U U3MEHEHHUH KIuMara
¥ TIPOM3BOJICTBO SHEPTUH VTSI COOCTBEHHBIX
HY’K/T 13 BO30OHOBIISIEMBIX HCTOYHHKOB, Ha-
XOAATCS B «IPOMEXKYTOUHOM) TTOJIOKEHUH,
YTO TaK)KE BUIUTCS BIIOJHE JIOTHYHBIM.

Ananmm3 (hakTopoB HATMYKS Y KOMITAHUI
9JIEMEHTOB TIOJIUTUKY B cepe dHeprodddek-
THBHOCTH M 3HEPIOIepexosa, IPOBEICHHBII
MIOCPEZICTBOM PErpecCHOHHOTO MOJIEIPOBa-
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Hus (Ta0n1. 4), CBUICTENBCTBYET O TOM, YTO CO-
OTBETCTBYIOLIAs [TOJINTHKA IPHU MIPOYUX paB-
HBIX XapakTepHa Juiss GUpM, BOBICUCHHBIX
B MEXTyHApOIHBII TOBAPOOOMEH: SKCIIOPTH-
PYIOIIHX CBOIO MPOIYKIIMIO W/WIH UCTIONB3Y-
OLIMX UMITOPTHBIE POMEKYTOUHBIE TOBAPHL.
Ha aktuBHOCTH QupM B cdepe sHep-
ro3QhekTHBHOCTH U HEpronepexoaa TakK-
e TIOJIOKHUTENTFHO CKa3bIBAIOTCS (PAKTOPEI,
CBsI3aHHBIE C TOCYapCTBOM, — IIpeodiIaa-
IOIIee €r0 yJacTue B KaluTasle KOMIaHUH
1 00JIO’)KEHHE YHEPTreTHUECKUM HAJOroM
1M cOOpPOM — PaBHO Kak U IKOIOTHIECKUE
TpeOOBaHMS CO CTOPOHBI MOTPEOUTENCH.
Kpome Toro, x peanusanuu cooT-
BETCTBYIOIIEH IMOJUTUKH OoOJiee CKIOH-
HBl TPEANPUITHS, HCHOJIb3yONINE
He(TENPOOYKTHL U T'a3 B Ka4eCTBE TOILIU-
Ba M HE CKJIOHHBI — (PUPMBI U3 TOPOAOB-

«MUJUTHOHHUKOBY». HakoHer, Ha cTpaHOBOM
YPOBHE UHJIEKC SKOJIOTHYECKON 3P (eKTHB-
HOCTH TIOJIOKHUTEIHHO CKa3bIBACTCS HA BOB-
JICYCHHOCTH KOMITAaHMI1 B TIOBECTKY HEPIo-
3¢ deKTUBHOCTH M 3HEpronepexona, Torna
KaK ypOBEHb HAIIMOHAJIBLHOTO JJ0X0a 1 y4a-
crue B EC, HanpoTuB, oTpULATENIBHO.

Urto xe KacaeTcsl BBISIBICHHBIX BHI-
e crpareruii B cepe sHepromnepexosa,
TO (paKTOpPBI X MCIIOITH30BAHUS KOMITaHHU-
SIMH UMEIOT KaK OIPEeJICHHOE CXOZCTBO,
TaK M CyLIeCTBeHHBIE pa3nuuus. Tak, o0e
CTpaTeruy NprucyIy GupMam-3KCropTepam
1 KOMITaHUSIM, UMEIOIIUM MEKIYHAPOITHO
MpU3HaHHbBIE cepTU(UKATHI Ka4ecTBa; 00e
MOJIOKUTENIFHO CBSI3aHBI C YIUIATO# (up-
MaMH 3HEPreTHYeCKUX HAJIOTOB M cOOPOB
1 SKOJIOTUYECKUMH TpeOOBaHUAMH HOTpe-
outeneit.

Tabnuvua 3. CTpaTterum KoMnaHum B cepe aHeproaPpPeKTMBHOCTH
1 3Hepronepexoaa: pe3ynbraTtbl (PAKTOPHOro aHanu3a

Table 3. Strategies of companies aimed at energy efficiency and energy

transition: results of factor analysis

DaKkTOpHBIC HATPY3KU
OnEMEHT HOTUTHKH Crpaterus 1 — Crparerus 2—
9HEeprod((HeKTUBHOCTE | YIVIEPOIHAS HEUTPAIEHOCTD
TapreTupoBaHue SHEPronoOTPEOICHHS 0,766 0,174
Ocy1iecTBlIeHUE Mep, HAPABJICHHBIX 0,751 0,127
Ha TOBBIILICHUE YHEPro3(hHEKTHUBHOCTH
MOHHUTOPUHT HEPTOMOTPEOICHNU I 0,743 0,018
Tapretuposanne smuccun CO, 0,211 0,799
Monwurtopunr smuccun CO, 0,158 0,798
MounuTopunr smuccuu CO, B1onb 0,109 0,769
[IENIOYKH TOCTABOK
Hanuuue ctparernueckoil e, cBsi3aHHON 0,481 0,300
C DKOJIOTHEH 1/MTH N3MEHEHHEM KJTMMaTa
BripaboTka sHeprum At COOCTBEHHBIX 0,330 0,233
HYX]] U3 BO30OHOBJISICMBIX HCTOUHUKOB
OO0BsICHEHHAs TUCTICPCHUS 36,7 % 15,6 %

Hpuyweuaﬁue: pacueT nNpoBEACH METOA INIABHBIX KOMIIOHEHT C BPAILLICHHUEM «BapUMAKC)).

Hcemounuk: paccuntano Ha ocHOBe aHHBIX WBES.
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Yto xe KacaeTcs pa3Iuyduil, To,
BO-TIEPBBIX, CTPaTErus SHeProdHHeKTUBHO-
cTH Oosiee xapakrepHa Juisi GUpM U3 CTpaH
C OTHOCHUTENHHO HU3KHM YPOBHEM JOXO-
JIOB, TOTZIa KaK CTpaTeTus yIIIepOIHON Hel-
TpaJIbHOCTH — M3 OoJiee OOraThIX CTPaH.

Bo-BTOpBIX, BBISBICHHAS BBIIIC 3HA-
ypMasi OTPUIATEIbHAS CBA3b MOJUTHUKU
9HEepTOd(PHEKTUBHOCTH U IHEpromepe-
X0Jla B IIEJIOM C PacrojiokeHueM (Gpupm
B cTpaHax EC u ropogax-«MUIITHOHHH-
Kax» Ha YPOBHE COOTBETCTBYIOIIUX CTpa-
TEruil pUpPM MPOCIEKUBACTCS TOTBKO IS
NEepBOH U3 HUX — CTPATETUH IHEPTo3d-
(EeKTUBHOCTH.

B-Ttperbux, crparerus yriepoaHou
HEHUTPaTbHOCTH, B OTIIMYNE OT CTPATETHH
9HEProd(HEeKTUBHOCTH, UMEET 3HAYNMYIO
MTOJIOKUTEIBHYIO CBS3b C IMPUHAJICHKHO-
CTBIO (hUPM 3apyOeKHBIM COOCTBECHHUKAM.

Haxoser, koMITaHUH, UCTIONB3YIOIINE
He(TEpOaYKTHl B KAY€CTBE TOILTNBA, OT-
HOCHTEIbHO YacTo MpHOeraroT K cTpare-
ruu dHeproddHEeKTUBHOCTU H PEIKO —
K CTpaTeruu yIIIEPOJHON HEUTPaTbHOCTH,
(UPMBI-IOTPEOUTENH YISl JCUCTBYIOT POB-
HO TIPOTHBOIOJIOKHBIM 00pa3oM, a st
KOMITaHUH, NCTIONB3YOIINX Ta3, XapaKTep-
HBI 00€ 3TH CTpaTeTuu.

5. O6cyxpeHue

IIpoBenenHoe uccnenoBaHUE BHOCUT
PAN AOTIOJHEHWH B MMEIOLINICS Ha ce-
TOAHAIITHUIN JeHh MACCUB 3HAHHUHA 00 0CO-
OeHHOCTSX W (haKTOpax dHEpromepexoaa
Ha ypoBHE (HupM.

Bo-nepsvix, BecbMa BayKHBIN, Ha Halll
B3[VISL/, SMIIMPUUYECKUIN PE3YNBTAT COCTO-
WT B TOM, 9TO B pe3yJIbTaTe aHaIN3a BbI-
SIBJIEHBI JIB€ AJITEPHATUBHBIE CTPATETUU
roBefieHNus (pupM B pamMKax 3Hepromepe-
X071a, IepBas U3 KOTOPBIX CBA3aHa C MOBBI-
LIeHHEM SHeprod3(PEeKTUBHOCTH, TOTAA KaK
BTOpasi — C MPHONIKEHUEM K YIIIEPOJHOM
HelrpansHOCcTH. [IpH 3 TOM crienuduka wc-
MOJIB30BAHUS ATUX CTPATETHH MPOSBIISIET-
sl Ha YPOBHE HeE TOJNBKO (MPM, HO ¥ CTpaH:

Oosiee Ooratble U3 HUX CHIIBHEE MOTpYyKe-
Hbl B IpOOJEeMaTHUKy YIJIEpOJAHON HEil-
TPaNBbHOCTH, TOTIa KaKk MEHee 00ecreueH-
HbIE — DHEProdPPEKTHBHOCTH.

Bo-emopuix, nomydeHHbIE HAMU pe-
3yJBTaThl TO3BOJIAIOT OTYACTH Pa3BeHYATh
«TOMYJSPHBIA MH(}» O TOM, YTO MIOBECT-
Ka 3Hepromnepexoaa 1 3HeprodhHeKTuBHO-
CTH B IIeJIOM OoJiee akTyalbHa IJsl pa3BU-
TBIX CTpPaH.

B-mpembux, HEeManoBaXXHBIM Pe3yIib-
TaToOM PadOTHl BUAUTCS BBISBICHHAs OOJb-
mIasi IPUBEPIKEHHOCTH MOJUTHKE YHEPro-
[epexoJa KOMIIAHHUM, OCYILECTBISIONIUX
BbIOpOCk CO,, IpUYEM B 4aCTH HE TOJILKO
YIJIEPOIHON HEHUTPAIbHOCTH, YTO BIIOJIHE
0KUAAEMO, HO U 3HEPro3(PPeKTUBHOCTH.
[Ipruunel Oonee CUIBHBIX MOTUBALMK Ta-
KHX KOMITaHUH K SHEPronepexoay MOTyT
3aKJII0YaThCS KaK B OCYIIECTBIIIEMOM JaB-
JIEHWH Ha HUX CO CTOPOHBI TOCYIapCTBa,
KOHTPAreHTOB, MOTPEOUTENEH 1 00IIeCTBa
B 1IEJIOM, TaK M B CBOETO POJa «KOMILJICK-
C€ BUHBI» UX aKIIMOHEPOB M MEHEIKEPOB
1, BooOILIe TOBOPS, HYKIAIOTCS B AOMOJI-
HUTEJIHHOM U3YYCHUH.

B-uemeepmbix, HaMu TONyUe-
HO OYEepEeNHOE MOATBEPKACHUE BaXKHO-
CTH T100aIu3aluu IJs1 pa3BUTHSI KOMIIa-
HUM — Ha ceil pa3 B 4aCTH MPOABHKEHUS
K Oonblueit SHeprod(HEeKTUBHOCTH U yIJIe-
PpOAHOI HENTPATBHOCTH.

B-namuix, Mbl OOHAPYKHUIIN 3HAYNMOE
BJIMSHUE HA IOJIMTHKY KOMIIaHUH B chepe
9HEPro3(pPeKTUBHOCTH U IHEPrONEPeX0-
J1a MHCTUTYLMOHAJIBHBIX (aKTOPOB, IpPHU-
YeM B YaCTU KaK TOCYyJapCTBEHHOTO pe-
TYJIMPOBAHUsI, TPAHCIUPYEMOTO pUpMam
yepe3 dHEpPreTHUeCKrue HaJIOTH U cOOpHI,
TaK ¥ 4aCTHOI'O — SKOJIOTUYECKHX TPeOo-
BaHUH MOTpeOUTENEH.

BriiBuHYyTasi HAMU THIIOTE332 OTHOCH-
TEJILHO MOJIOKUTETBHON CBA3H MEXIy yda-
CTHEM TPOMBIIIJICHHBIX KOMIIAHUN B TJIO-
OaJIbHBIX IIETIOYKaX CO3AaHHUA CTOMMOCTH
U HAJIAYUEM Y HUX IOJIUTHKHU 3HEproue-
pexoaa B 1IeJIOM HOATBepAnIack. BaxkHo
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OTMETHUTh, YTO HUCIOIH30BAHNE KOMITAHHUS-
MU UMIIOPTHBIX ChIPbS, MAaTEPHAIIOB U KOM-
IUIEKTYIOIINX M OCYIIECTBIECHIE TOCTaBOK
Ha 3KCHOPT SIBIISIIOTCS 3HAYMMBIMH I10JIO-
JKUTEIbHBIMU (haKTOpaMHU MTOJIUTUKU SHEP-
ronepexofia U peanu3alii UIMH CTPaTeruu
sHeproddpexruBHocTH. [Ipeobnanaromee
y4acTHe WHOCTPAHHBIX COOCTBEHHHKOB
B KaruTase GupM crocoOCTByeT peannsa-
LIUU CTpaTeruy yIiepoJHOM HENUTpaibHO-
CTH, a HAIMYUE MEXAYHApPOAHO NMPU3HAH-
HBIX CEPTU(UKATOB KauecTBa — 00X
BBISIBIIEHHBIX CTpaTeryil.

[Tony4yennsle HaMU pe3yJabTaThl BHO-
CSIT BKJIAJ] B IOHUMaHUE (DAKTOPOB, BIHSIIO-
VX Ha PEIICHUS KOMIIAHUH B OTHOIICHUH
SHEPromnepexoa, ¥ CONIAaCyroTCA C pe3yib-
TaTaMH paHee MPOBEACHHBIX HCCIIEN0Ba-
Huii 1o 39 cTpaHam Mupa, TAKUM Kak Jiang
et al. [45], u otaenbHo s Kurasi, Takke
IIOCTKOMMYHHUCTHYECKOW SKOHOMHUKE C pas3-
BUTBHIM IIPOMBILUIEHHBIM CEKTOpoM Li et
al. [46]. Hamm pe3ynbraTel pa3BUBArOT Ha-
[IPaBJICHHUE UCCIIECA0BAHUM, HCIIONB3YIONINX
KOHLICTIIUIO T00ANTBbHBIX IIETOYeK CO3/1a-
HHSI CTOMMOCTH, Yallle OCHOBAaHHBIX Ha JIaH-
HBIX TabmuIl 3aTpaTel — BRITYCK (WIOD
data), xak, Harrpumep, B padore Pan et al.
[47], ans 0OBACHEHHS CTPAHOBBIX M OTpac-
NeBbIX 3P (EKTOB, a TAKKE POIH YIPABIIIIO-
meit MHK u rocynapcts kak cOOCTBEHHHKA
U peryasTopa B CTUMYJIMPOBAHUU 3HEPro-
3¢ (HEeKTUBHOCTH.

IIpoBeneHHBIN aHAIN3 UMEET HEKOTO-
pble OTpaHUYEHUS, CBA3AHHBIE C TOCTYTI-
HBIMHU JaHHBIMHU. B cTathe He yuTeH nu-
HaMHUYECKHUH acleKT Mepexosa, MOCKOIbKY
COOTBETCTBYIOIIAsE HHQOpMAIIHST HMEETCSI
JIUIIH B paMKax Tpetbeil Boimasl WBES, uto
HCKIII0Ya€T BO3MOKHOCTD HCITOJIb30BaHMUS
MTAHEJIBHBIX JaHHBIX.

KpomMme Toro, npu aHanuse nenodex
HE y4TeHa MX KOH(QUTypauus, npeanona-
raroias OleHKY YJaJIeHHOCTH KOMITaHUH
ot ynpasisromed MHK, nosunuro komna-
HUHU B IIENU B COOTBETCTBUU CO CTaAMEH
CO3/1aHUsI CTOMMOCTH.

6. 3akniouenue

[MocraBnenHas B paboTe meb — ormpe-
JEeNUTH HA0OP U OIIEHUTH HAIIPABICHHOCTh
B3aUMOCBSI3H (PAaKTOPOB IHEPromepexoaa
KOMITaHUH 00pabaThIBaIONEe MPOMBIIII-
JICHHOCTHU C y4€TOM HX BKIIOUYEHHOCTH
B 'lICC — mocrturnyTa 11 CTpaH ¢ pas-
JIUYHBIM YPOBHEM JIOXO/1a.

[IpoBeneHHbIN aHAIU3 CBUIETENb-
CTBYET O IOCTAaTOYHO BBICOKOH aKTyalb-
HOCTH JIJIsI KOMITAHHH 00pabaThIBaroIIe
MIPOMBIIIUIEHHOCTH BOIPOCOB, CBSI3aHHBIX
¢ 9Heprod3((peKTUBHOCTHIO: SIEMEHTHI CO-
OTBETCTBYIOIIEH MONUTUKN MPOCIekKUBa-
oTes y 65 % ¢dupm, npuyem daiie BCero
KOMITaHUH OCYIIECTBISIOT MOHUTOPHUHT
sHepronorpednenus (58 %). Ilpu stom,
OJIHAKO, HeJIb3sl HE OTMETHUTb, YTO TOA00-
HBIE YCHUJIUSI KOMIaHHH, 6e3yCIOBHO, Jie-
Jallye B pycie mo6aabHOM MOBECTKH, MO-
T'YT OBITH TPOJUKTOBAHBI HE CTOJIBKO €10,
CKOJIBKO CTPEMJICHHEM CHHU3UTH COOTBET-
CTBYIOIITHE 3aTPATHI.

[onuTyka B OTHOLIEHHH COOCTBEHHBIX
BBIOPOCOB CO2 Ha0JI01anach CymeCcTBEH-
HO pexxe — muib y 10 % ¢upm, onHako
3/1ech HEOOXOUMO yUUTHIBATh, YTO TOJb-
ko 15 % KoMmmaHWii B MPUHIIMITE OCYIIECT-
BIISUTH TaK¥e BBHIOPOCHL. B 1emom, komma-
HuH, sMuTupyomue CO,, CymecTBEHHO
OoJiee OCTaNbHBIX OTPY>KEHBI B TOBECTKY
JHepromnepexoaa, MpuueM B YaCTH OTHIOAb
HE TOJIBKO COOCTBEHHBIX YTJIEPOAHBIX BBI-
OpocCOB, HO M UX MOHUTOPHHTA BIIOJb Iie-
MTOYKH TTOCTABOK, MTOBBIIIICHUS CBOSH DHEP-
roa(hexTHBHOCTH, a TAKKEe IPOU3BOICTBA
SHEPTHH U3 BO30OHOBISIEMBIX UCTOYHU-
koB. IIpu 3TOM TUII UCNOJIB3yEMOTO TO-
IJIMBA OUIYTHMO CKa3bIBAETCS Ha CTpare-
TUSAX JTCUCTBUU KOMIIAHUHN: TTOTpeOUTEIH
HePTENpOAYKTOB Ooyiee CKIOHHBI K I1O-
BBIILICHUIO CBOEH 3HEPro3h(HeKTUBHOCTH,
yIiIsl — K 00ecleueHuI0 YyIIepOAHON Heii-
TPaJIbHOCTH, Ta3a — TATOTEIOT K 00euM
CTpaTEeTHsM.

BaxHO OTMETUTH HE3HAYUTEJIbHBIN
YIIeTBHBIN BEC KOMITAHHWH, OCYIIECTBIISIB-
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LIIMX MOHHTOPHHT YIJIEPOIHON SMUCCUU
BJIOJTb CBOEH LIETIOYKH MM IPOU3BOUBIINX
SHEPrHIo ISl COOCTBEHHBIX HYXKJ U3 BO3-
0OHOBJIIEMBIX HCTOYHUKOB, — 3TO, BOOOIIE
TOBOPSI, MOXKET CBUIETEIECTBOBATH O HE-
BBICOKOH aKTyaJlbHOCTH AJsl GPUPM BOIIPO-
COB IMI00ANBHOI KITMMaTHYeCKOH OBECTKH,
HE BXOISIINX B c(hepy UX HENOCPEICTBEH-
HBIX YKOHOMHYECKUX UHTEPECOB.

B menom Hanmuume 371€MEHTOB IOJH-
THKW B 00NacT 3HEProdp(HEeKTUBHOCTH
1 SHEpronepexoaa HECKOIbKO yamle Ha-
OmnrogaeTcsl y KOMIIaHUI U3 CTpaH C BBICO-
KHUM ypOBHEM JI0X070B. BMecTe ¢ TeM nme-
eTcs ¥ PsIIl ICKITFOYEHUH, Hanboliee IpKuM
13 KOTOPBIX SBIsIeTCs MTanus, rae BEICOK
YACTBHBIA BeC KOMITAaHUH, PeaTi3yIOmnX
MOJIUTHKY B cdepe yriiepoIHONH SMUCCHH,
OJIHAKO HU30K — B c(hepe dHeprodhPeKTHB-
HOCTH; B LIEJIOM K€ PSJie CTPaH C OTHOCH-
TEJIbHO HU3KUMH AoxonaMu (Y30eKkucraH,
Mownromust, YKpawHa) 0XBaT KOMITAHHH T10-
TuTHKON B cpepe sHeproaddexTuBHOCTH
1 SHEPronepexosia BeCbMa BBICOK B CHITY
MPEeX/Ie BCEro CYLIECTBEHHOIO UX BHHMa-
HUSI K YPOBHIO DHEPTONOTPEOICHUSI.

Pesynbrarhel IpOBEIEHHOTO perpeccu-
OHHOT'O aHAJIN3a CBUJETENBCTBYIOT O TOM,
9TO BBICOKHIT CTPAHOBOI YPOBEHB JI0XO0/I0B
SIBJISICTCS] HETATHBHBIM (DaKTOPOM HAJIHYHUS
y KOMIIaHUH TIOJIMTHKH B cepe Heprodd-
(GeKTUBHOCTH (HO HE YIJIEPOAHOU IMUC-
CHUW), 4TO, OJTHAKO, B HEMAJIOW CTEICHH
MOJKET OBITH CBSI3aHO C 00Jiee BBICOKUM
JOCTHTHYTBIM YPOBHEM 3HEpProd(peKTHB-
HOCTH (pMpPM B TaKMX CTpaHax, CHUXKAalo-
LIMX JJI51 HUX aKTyaJbHOCTb COOTBETCTBY-
FOLLEH TTOJIUTUKH.

Haxoger, ypoBeHb SKOJIOTHYECKOH 3¢-
(heKTUBHOCTH CTpaH (M3MEPEHHBINA C TIOMO-
IIBI0 COOTBETCTBYIOIETO MHAEKCA) TTOJIO-
YKUTEJIBHO CBS3aH C HAIMYMEM Y KOMITAHUH
MOJIMTHKH B chepe SHeprodPpPpekTHBHOCTH
U DHEpProrepexona, Ho BONPOC O HaIlpaBs-
JICHHOCTH MTPUYHHHO-CIIEICTBEHHOM CBSI3H
MEXIy HUMHU HYXXJAeTCS B JIOMOJTHUTEIb-
HOM H3yYCHUH.

ArnoMepaliioHHbIe 3PPEKTHI TPUME-
HUTEIILHO K MOJIUTHKE KOMITaHUH B cepe
9HEProd(hPEeKTUBHOCTH M DHEPTOIEPEXO0-
J1a TIPOSIBIISIIOTCS, CKOpEe, HEraTUBHO: IS
(hupM U3 TOPOTOB-«MHUIITTHOHHUKOBY» Me-
Hee XapaKTepHO KaK HAJIMYUE JIEMEHTOB
TaKOW TOJMTHUKH B IIEJIOM, TaK U peayin3a-
IS CTPATEeTHH, HAMPABJICHHON HA MOBBI-
IICHUE SHEPreTHIeCKOH 3()HEKTUBHOCTH.
[Tocnennee, Ha HaI B3I, MOXKET OBITH
00ycioBieHo Oosiee MTUPOKIMHU BO3MOXK-
HOCTSIMU JIOCTYTIa KOMITAaHHIA K SHEpreTHYe-
CKOI MH(PPACTPYKTYpEe B KPYITHBIX TOPOIaX.

UYro e KacaeTcsl BIMSHHS TOCYIapCTBa,
TO €ro npeoodaaroliee yJyacTie B KarnuTa-
Jie KOMITaHUH TIOJIOKUTEIBHO CKa3bIBACTCS
Ha HAJIMYWHU y KOMITAaHUN SIIEMEHTOB TIOJTH-
TUKU SHEPToIIepexoa, Mpexk e BCEro B 4a-
CTHU YIJICPOJTHOW HEUTPaTbHOCTH: BEPOST-
Hee BCero, BBICTYIIAst B POJI COOCTBEHHUKA,
rOCY/IapCTBO HAIPSIMYFO TPAHCIUPYET COOT-
BETCTBYIOIINE YCTAHOBKH B TIOJINTHKY TIPH-
HaJUTeKAIINX eMy KoMITaHui. BaxxHo Taroke
OTMETHTbh, HEOOXOIMMOCTh YILIAThI JHEP-
TeTUYECKOTO HAJIOTa WK cOOpa BHICTYIACT
«YHUBEPCAIBHBIMY ()aKTOPOM U HAJTUYHS
y GUpPM DIIEMEHTOB TIOJUTHKH YHEProrie-
pexona, ¥ peajn3anud UMH OOEUX BBISB-
JIEHHBIX CTpaTeTuil B TaHHOU cdepe, 3TO,
BOOOIIE TOBOPSI, CBUIETEILCTBYET 00 3¢h-
(heKTUBHOCTH TIOIOOHOTO POJIa MEp KaK MU-
HUMYM C TO3MIIMNA BKIIFOUCHHS BOIIPOCOB
9HEprodPPEeKTUBHOCTH ¥ CHUKEHUSI BEIOPO-
COB B aKTyaJIbHYIO TIOBECTKY KOMITaHHH.

Haxkoner, BecbMa BaKHBIM TIPEICTAB-
nsieTcs TOT (haKT, 9YTO 3HAYUMBIM (aKTO-
POM peasu3alyy KOMIaHUSIMH TTOTUTHKU
B chepe 3Hepromepexosa, NpuIeM B YaCTH
Kak dHeprodp(eKTUBHOCTH, TaK U YIIIEpPOI-
HOW HEWUTPAJIbHOCTH, SIBJISIETCS MPEIbSIB-
JIHWE K HUM 9KOJIOTHYECKUX TpeOOBaHUN
norpedurensimu. [Ipu 3TOM TONOTHHUTENB-
HBII aHAIHM3 TIOKA3bIBACT, YTO HATHYUE Ta-
KHUX TpeOOBaHUH MOJIOKHUTEIBHO CBA3aHO
C MOHHUTOPHHIOM KOMIIAHUSMH YIJICPOJI-
HOW AMHUCCHH BJIOJH CBOMX IIEMOYEK IO-
CTaBOK. JTO MO3BOJISIET TOBOPUTH O pac-
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MPOCTPAaHEHUU e€CIM HE CaMoil MOJIUTUKU
B c(hepe aHEepromepexoa, To HO MEHbIIEH
Mepe CTUMYJIOB K €€ pealn3aliu B IPOH3-
BOJICTBEHHBIX IIEMOYKAX.

[pencraBieHHbIE pe3yabTaTHl BHOCSAT
BKJIa]l B pa3BUTHE KOHLETINHU IT100aTbHBIX
LIENIOYEK CO3aHUsl CTOUMOCTHU U pecypc-
HOH Teopuu PUpPMBI B yacTu pakTopoB
1 BO3MOXKHOCTEH BHEJPEHHUSIMHU KOMIIaHU-
SIMH TIOJIUTHKH SHEPTOTIepexo/a 1 B LEJIOM
YCTOHYMBOTO Pa3BUTHSI.

Hammm pesynbsrarsl HIMEIOT HECKOIBKO
Ba)KHBIX CJICACTBHI JJIs TOJTUTUKH.

Bo-niepBbix, sHEpreTHuecKie OMUTHKH
CTpaH BO BCEM MHpE JOKHBI CHOCOOCTBO-

CnucoK ncnonb3oBaHHbIX UICTOYHUKOB

BaTh YKPEIUICHUIO CBS3CH MEXKy 3BCHBSIMHU
I'ICC, uToObl 00ecIeYnTh 0E30MACHOCTh
100aIbHOTO YHEPTOCHAOKEHUS U DHEPTO-
s pexTIBHOCTH. DTO KacaeTcsl pa3Iuanid
MEXJy CTpaHAMHU KaK B 3aracax SHepreTu-
YECKHX PECYPCOB, TaK U B YPOBHE IKOHOMH-
YECKOTO M MHCTHTYIIOHAIEHOTO PA3BUTHSL.
Bo-BropbIX, yriyOneHnue pasaeneHust
B ['TICC nomkHO coueTaThCsi ¢ HAITMOHATb-
HBIMH TIOJINTHKAMH B 00J1acTH dHEProd(-
(DEKTUBHOCTH U SHEProOe30MacHOCTH.
B-Tperpux, «IeHTpabHBIEY» YIKOHOMH-
ku ['TICC momkHBI UTpath BEAYIIYIO POJIb
B Oopb0e c M3MEHEHNEM KiIMMara 4epes co-
TPYIHUYECTBO B O0JIACTH SHEPTETUKH.
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Abstract. Environmental problems, the results of structural changes in the world economy

and technological progress set forth the task of finding factors that stimulate the transi-
tion from the continuous growth of energy consumption to decarbonization and energy

transition. The aim of the article is to empirically analyze the factors of companies’ energy

transition policies in different countries of the world, considering the functioning of glob-
al value chains (GVCs). The database is sourced from a survey of representatives of more

than 15,000 manufacturing companies conducted by the World Bank Group in 2018-20

in 40 countries. The novelty of the analytical research framework proposed in the paper
lies in the integrated presentation of factors which are external and internal to firms that

influence decisions on energy transition policies and strategies. Descriptive statistics and

econometric modeling revealed the presence of energy efficiency and energy transition

policy elements in more than 2/3 of the sampled companies with a focus on energy effi-
ciency, reflecting a desire to reduce related costs. Firms' use of fossil fuels is a driver of
energy transition. Two alternative energy transition strategies of firms are found: the first
emphasizes energy efficiency plans and actions, while the second involves a shift to car-
bon neutrality. High country income levels deter firms from energy efficiency decisions but
incentivize the implementation of carbon emission reduction strategies. The level of envi-
ronmental efficiency of countries has a positive impact on the “immersion” of their com-
panies in the energy transition agenda. Companies’ participation in the GVCs is generally

positively associated with the presence of energy efficiency and energy transition policy

elements. Government tax regulation and consumer demand are important factors in com-
panies’ commitment to energy efficiency and energy transition policies. Signs of the diffu-
sion of incentives to implement energy transition policies along production chains are also

identified. The results can be used in the development of industrial policy.

Key words: energy transition; energy efficiency; energy consumption; carbon neutrali-
ty; fossil fuels; renewable energy; global value chains.
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Abstract. The relevance of accurate economic forecasting cannot be overstated in today's

rapidly changing global economy. Decision-makers in both the public and private sectors

rely heavily on reliable forecasts to make informed decisions about resource allocation, in-
vestment strategies, and policy development. In this context, the importance of leverag-
ing advanced analytical techniques, such as machine learning, to improve the accuracy of

economic forecasts has become increasingly apparent. The purpose of this study is to ex-
plore the use of different forecasting models in predicting the dynamics of the GRP of the

Sverdlovsk region in Russia, with a focus on the potential benefits of integrating machine

learning techniques. The central hypothesis underlying this study is that machine learning

models have the potential to outperform traditional autoregressive models in predicting

economic growth. By leveraging a rich dataset that includes yearly GRP data and macro-
economic indicators from 2005 to 2022, the research procedure involved a comprehen-
sive comparative analysis of different modeling approaches. The main findings of this study

highlight the superior performance of the random forest model in forecasting GRP growth

compared to the traditional SARIMAX model. These results not only provide valuable in-
sights into the predictive power of machine learning algorithms in economic forecasting

but also underscore the potential benefits of adopting advanced analytical techniques in

decision-making processes. By demonstrating the superiority of machine learning mod-
els in predicting economic indicators like GRP, this study contributes to the growing body

of literature on the application of data-driven approaches in economic analysis. Ultimately,
the theoretical and practical significance of these findings lies in their implications for im-
proving the accuracy and reliability of economic forecasts, thereby enabling more informed

decision-making in a rapidly evolving economic landscape.

Key words: economic growth; gross regional product; regional economy; machine learn-
ing; time series.

JEL R15, C68

1. Introduction

Forecasting future trends in socioeco-
nomic development is a complex and crit-
ical task for governments, researchers, and
other stakeholders. The ability to predict
economic trends accurately can help poli-
cymakers make informed decisions about
resource allocation, taxation policies, and

social programs. Traditional methods of
forecasting, such as time series analysis and
econometric models, have been the go-to
tools for many years.

However, these methods often have
limitations in terms of accuracy and flexi-
bility. With the rapid advancement of tech-
nology, new tools have emerged that show

© Daniel Musafiri Balungu, Avinash Kumar, 2024
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promise in improving the accuracy and re-
liability of economic forecasts. Machine
learning methods, in particular, have gar-
nered attention for their ability to analyze
large volumes of data quickly and accurate-
ly. These methods can identify patterns in
data that may not be evident to human an-
alysts, leading to more accurate predictions
of future trends [1].

One key advantage of machine learn-
ing methods is their ability to adapt to
changing data patterns. Traditional fore-
casting methods often struggle to handle
large amounts of data or non-linear re-
lationships between variables. Machine
learning algorithms, on the other hand, can
learn from new data and adjust their pre-
dictions, accordingly, making them more
flexible and adaptable to changing econom-
ic conditions.

Another advantage of machine learn-
ing methods is their ability to incorporate
a wide range of data sources into forecast-
ing models. Traditional methods typically
rely on a limited number of economic in-
dicators, such as Gross regional product
growth or unemployment rates. Machine
learning algorithms can analyze much larg-
er datasets, including social media data, sat-
ellite imagery, and other sources of infor-
mation, to provide a more comprehensive
view of economic trends. Despite their
promise, machine learning methods are not
without their challenges. They require sig-
nificant computing power and expertise to
implement effectively, and there are con-
cerns about bias and transparency in the
algorithms used. However, with the right
tools and methods in place, machine learn-
ing has the potential to revolutionize the
way we forecast socioeconomic develop-
ment and make decisions about the future.

The gross regional product (GRP)
is a key indicator used by policymakers,
economists, and researchers to understand
the economic performance of a specific re-
gion. The GRP measures the total value of

goods and services produced within a re-
gion during a specified period, providing
a comprehensive picture of the region’s
economic activity and output. This allows
policymakers to assess the overall econom-
ic health of the region and make informed
decisions about resource allocation and pol-
icy interventions. By comparing the GRP
of different regions, policymakers and re-
searchers can identify disparities in eco-
nomic performance and development be-
tween regions [2].

This information can help target re-
sources to areas in need of support and
prioritize policies to promote balanced re-
gional development. Tracking changes in
the GRP over time can provide insights in-
to the region’s economic growth, stability,
and resilience to external shocks. This in-
formation can inform long-term planning,
investment decisions, and policy adjust-
ments to support sustainable economic de-
velopment. The GRP is closely linked to
employment and income generation with-
in a region. A strong and growing economy
typically leads to job creation, increased in-
comes, and improved living standards for
residents.

Monitoring changes in the GRP can
help policymakers assess the region’s abil-
ity to provide meaningful economic oppor-
tunities for its population. Policymakers
use the GRP as a key input for making de-
cisions on budget allocations, infrastruc-
ture investments, tax policies, and other
economic policies. Understanding a re-
gion’s economic performance through the
GRP helps policymakers formulate effec-
tive strategies to promote economic growth,
stimulate investment, and create a favora-
ble business environment.

The purpose of this study is to explore
the use of different forecasting models in
predicting the dynamics of the GRP of the
Sverdlovsk region in Russia, with a focus
on the potential benefits of integrating ma-
chine learning techniques.
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Research hypothesis:

H1: Machine learning models tend to
perform better than traditional autoregres-
sive models when forecasting socioeco-
nomic indicators.

The study is structured as follows.
Section 2 provides an outline of the ap-
proaches used. Section 3 describes the em-
pirical results and relevant discussions. The
conclusion outlines the important findings
and policy implications.

2. Related works

This section synthesizes findings
from recent research on the application of
Machine learning (ML) algorithms for pre-
dicting socioeconomic development across
various regions.

By examining the efficacy, challenges,
and future directions of ML in this domain,
we aim to highlight its potential to enhance
predictive accuracy and inform policymak-
ing. Recent studies have applied a range
of ML algorithms to socioeconomic fore-
casting, including Random Forest, Support
Vector Machines, and neural networks.

Gu et al. [3] conducted a compara-
tive analysis of these methods, emphasiz-
ing XGBoost’s superiority in terms of pre-
diction accuracy and model stability. Their
findings are consistent across studies, in-
dicating a growing preference for ensem-
ble learning methods and gradient-boosting
machines due to their effectiveness in han-
dling diverse socioeconomic data. The study
is significant as it addresses the challenge of
updating socioeconomic indicators more fre-
quently and cost-effectively than traditional
methods like censuses, which are conduct-
ed every ten years and are expensive. The
methodology involves using a pre-trained
convolutional neural network (CNN) to pre-
dict socioeconomic indicators from GSV im-
ages, validated through a five-fold cross-
validation process. The best performance
was observed for predicting the highest in-
come class, achieving an 80 % accuracy rate.

Hassan & Mirza [4] conducted a study
on India’s GDP growth using time series
forecasting techniques. They analyzed fluc-
tuations in GDP over the years, including
COVID-19, and used ARIMA and Prophet
models to predict future trends from 2020
to 2030. The study emphasizes the impor-
tance of innovative forecasting methods in
navigating economic challenges and op-
portunities.

Morelli & Spadaccini’s research [5]
explores the use of machine learning in
economic forecasting, specifically GDP
forecasting. They compare various mod-
els, including the K-Nearest Neighbor mod-
el (KNN), against conventional methods.
The KNN model showed superior perfor-
mance in capturing self-predictive US GDP
over long forecasting horizons. The study
also explores the addition of predictors and
macroeconomic variables to improve fore-
casting models.

Tran et al. [6] explores the application
of classic machine learning algorithms for
predicting the Gross Domestic Product
(GDP) of various countries from 2013 to
2018. Utilizing the Economic Freedom
Index’s Predicting GDP dataset, the re-
search focuses on enhancing predictive ac-
curacy by employing Random Forest (RF)
alongside feature importance techniques,
PCA, and KBest methods for feature se-
lection and hyperparameter optimization.
The study demonstrates that the RF mod-
el combined with KBest for feature selec-
tion outperforms other classical models
like Support Vector Machines (SVM) in
terms of predictive accuracy, achieving an
R? score of 0.904 across 186 countries. This
work underscores the potential of machine
learning models to significantly contribute
to macroeconomic forecasting, providing
insights into critical factors affecting GDP,
such as Freedom from Corruption, Property
Rights, and the unemployment rate.

A similar conclusion has been drawn
by Puttanapong et al. [7] who introduces
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a novel approach for monitoring regional
development through the application of sat-
ellite data combined with machine learning
algorithms. Utilizing Google Earth Engine,
the study develops a web-based application
to collect spatial data, which is then ana-
lyzed using four machine learning meth-
ods to predict the GDP of Thai provinces.
The Random Forest method demonstrated
the highest predictive accuracy, achieving
97.7 % accuracy in forecasting provincial
GDP. This research fills a gap in the liter-
ature by employing a broad set of near-re-
al-time satellite data from a publicly ac-
cessible source to estimate provincial GDP,
addressing the limitations faced by tradi-
tional data collection methods, especially in
developing countries with geographical and
budgetary constraints. The study’s findings
suggest that urban area and population are
the most influential factors in GDP predic-
tion, while also noting the medium-level
effects of environmental and climate indi-
cators. This innovative approach not only
showcases the potential of integrating sat-
ellite data and machine learning for eco-
nomic forecasting but also offers a cost-ef-
fective alternative for timely monitoring of
regional development, particularly useful
during periods of crisis like the COVID-19
pandemic.

As per the recent advancements in
economic forecasting, a study by Lisa-
Cheree [8] explores the comparative effi-
cacy of machine learning (ML) techniques
and traditional econometric models in fore-
casting the quarterly GDP growth of South
Africa. The study evaluates various forecast-
ing methods, including autoregressive and
vector autoregressive models against ML
approaches like elastic-net regression, ran-
dom forests, support vector machines, and
recurrent neural networks (RNNs). Martin
finds that ML methods generally outper-
form traditional models by minimizing the
root mean squared error and closely aligning
with actual GDP trends. This suggests that

ML techniques could offer valuable tools for
policymakers by providing more accurate
macroeconomic data predictions. The paper
underscores the potential of ML in econom-
ic forecasting, recommending further explo-
ration of these methods for enhanced policy
decision-making.

Similar findings were observed in re-
search focused on New Zealand’s GDP
growth by Richardson et al. [9], which
demonstrated the capability of machine
learning (ML) algorithms to enhance cen-
tral banks’ understanding of the current
economic situation. The paper significant-
ly contributes to the macroeconomic fore-
casting field by evaluating the performance
of common ML algorithms in a fully “re-
al-time” environment using New Zealand’s
GDP growth data. The study demonstrates
that ML algorithms can substantially im-
prove forecast accuracy over traditional
models, such as the autoregressive bench-
mark and dynamic factor models. Moreover,
it suggests that ML techniques could even
enhance the official forecasts produced by
the Reserve Bank of New Zealand. This as-
sessment aligns with a growing body of lit-
erature that positions ML models as a valu-
able tool for economic forecasting, offering
new insights and more accurate predictions
for policymakers and economic analysts.

Russian scientists have also conducted
studies in this area. For example, Azarnova
et al. [10] used standard neural networks
to predict socioeconomic development
characteristics in the Voronezh region.
Their findings highlighted the possibili-
ties and limitations of forecasting indica-
tors of regional social and economic de-
velopment for the period up to 2024, using
the Voronezh region’s GRP as an example.
They proposed using neural network appa-
ratus as a supplementary tool for making
long-term predictions within the restric-
tions set by most economic-statistical meth-
odologies (1/3 of the period during which
the original data is generated).
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Ivchenko [11] focuses on econometric
modeling to determine the factors influenc-
ing GRP in Russian regions. The study ex-
plores the impact of fixed capital, effective
demand, and financial resources on GRP,
grounding its analysis in economic theo-
ries that link resource availability and mar-
ket demand with regional economic out-
puts. However, Ivchenko identifies a gap
in the inclusion of variables like social ex-
penditures and enterprise financial balanc-
es, which could further explain variations
in GRP. This gap is particularly relevant to
the topic of forecasting economic growth
using machine learning, linear regression,
and autoregressive models, as it suggests
potential areas for enhancing model accu-
racy and robustness. By integrating these
overlooked factors into comparative anal-
yses, the research could provide a more
comprehensive understanding of the pre-
dictors of economic growth, thus contribut-
ing valuable insights into regional econom-
ic planning and forecasting. This approach
not only addresses the identified gaps but
also leverages the theoretical framework
to enhance the predictive power of various
econometric models in understanding eco-
nomic dynamics.

In a study by Barykin’s [12] about em-
pirical analysis of Russian regions employs
hierarchical cluster analysis and Euclidean
distances to assess regional debt sustain-
ability in Russia, providing a scientific
foundation for setting budget constraints.
This fills a crucial gap in previous research
which lacked rigorous methodologies for
justifying debt limits. By offering a sophis-
ticated empirical framework, this study en-
hances the accuracy of economic forecast-
ing models, including machine learning,
linear regression, and autoregressive mod-
els, by incorporating a detailed analysis of
regional economic health. This approach
significantly advances the understanding
of regional financial dynamics and their
impact on economic growth.

Lavrovsky [13] study about spatial
configuration of the gross regional prod-
uct of Russian Regions which is about
estimation and forecast provides an in-
depth analysis of Russia’s macroeconom-
ic growth and its regional disparities from
1990 to 2013. Their research focuses on
the dynamic distribution of GRP across re-
gions, employing a “distribution dynamics”
approach to both analyze and predict the
structural characteristics of GRP distribu-
tion. The study highlights the persistent re-
gional disparities despite overall econom-
ic growth, suggesting that regional growth
is not uniform and often concentrated in
specific areas. This non-uniformity indi-
cates a significant variation in regional eco-
nomic strength, which challenges the no-
tion of nationwide economic convergence.
The authors forecast continued differenti-
ation in growth rates among regions up to
2025, emphasizing the need for tailored re-
gional development policies to manage this
divergence effectively.

In the study by Skufina [14] about pro-
duction functions in identifying the specif-
ics of producing the gross regional product
of the Russian Federation utilizes produc-
tion functions to delve into the dynamics of
Gross Domestic Product (GDP) production
in Russia. It critically evaluates the influ-
ence of capital stocks versus investments in
the main fund on GDP, preferring the latter
due to its significant impact. The study con-
firms that investments in the main fund are
more pivotal for GDP production than cap-
ital stocks, which show a weak dependency.
This insight is crucial for economic strat-
egies, as it underscores the importance of
focusing on active investments rather than
existing capital stocks. Furthermore, the pa-
per highlights the intensive nature of eco-
nomic growth in Russia from 1996 to 2013,
characterizing it through the lens of labor-
saving growth, which suggests a higher
elasticity of capital relative to labor. This
research provides a nuanced understanding
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of the factors driving Russia’s GDP, con-
tributing valuable insights into economic
planning and policy formulation.

The research work done by Prokapalo
et al. [15] analyzes the economic develop-
ment challenges and disparities of the Far
Eastern federal district in comparison to
other regions of Russia. Their work focus-
es on identifying the underlying economic
issues and potential strategic improvements.
They examine regional policies, investment
disparities, and economic outputs to pro-
pose methods for enhancing regional de-
velopment. The study emphasizes the need
for tailored economic strategies that lever-
age local resources and address specific re-
gional needs, aiming to improve the socio-
economic status of the Far Eastern district
within the broader framework of Russian
federal development.

The purpose of this research is to ex-
amine the predictive capabilities of select-
ed machine-learning approaches for the
Sverdlovsk Region. Machine learning and
time series forecasting are widely recog-
nized for their effectiveness in analyzing
and projecting future trends across various
metrics, making them suitable for predict-
ing the upcoming GDP growth trajectory
for other regions. Forecasting regional so-
cioeconomic development, particularly for
areas like the Sverdlovsk Region, involves
leveraging machine learning (ML) tech-
niques to analyze and predict vital econom-
ic indicators such as GDP growth and the
Gini Index. ML’s application in this field
presents a novel approach by utilizing vast
datasets, including historical economic per-
formances, demographic changes, and even
satellite imagery, to offer precise and dy-
namic forecasts. These models can capture
complex, nonlinear relationships between
various socioeconomic factors, providing
a nuanced understanding of regional de-
velopment trends.

Future directions in this realm should
focus on refining ML algorithms to en-

hance their predictive accuracy and inter-
pretability. This could involve integrating
more granular, real-time data sources, such
as social media trends and transaction-level
economic activity, to improve forecasts’ re-
sponsiveness to immediate socioeconomic
changes. Additionally, developing hybrid
models that combine traditional economet-
ric methods with cutting-edge ML tech-
niques could offer a balance between ex-
plainability and predictive power, catering
to the needs of policymakers and econo-
mists alike. However, challenges and lim-
itations persist, primarily related to data
quality and availability. Regions with less
developed digital infrastructure may lack
the comprehensive datasets necessary for
optimal ML model training.

Moreover, ML models, while power-
ful, can sometimes produce opaque results,
making it difficult to decipher the caus-
al relationships behind predictions. This
“black box” nature can impede the adoption
of ML-based forecasts in policy-making
contexts where understanding the ration-
ale behind forecasts is crucial.

As stated in this literature review, ma-
chine learning offers promising avenues
for forecasting regional socioeconomic
development, addressing these challenges
through technological advancements and
interdisciplinary collaboration will be vi-
tal for realizing its full potential. By doing
so, regions like the Sverdlovsk can harness
ML to inform targeted, effective develop-
ment strategies and policies.

3. Methodology

3.1. Model Specifications and

Empirical Strategy

3.1.1. GRP Forecasting models

In this paper we explore different
forecasting models to predict Sverdlovsk
GRP growth: Random Forest (RF),
Seasonal Auto-Regressive Integrated
Moving Average with exogenous factors
(SARIMAX), and classical linear regres-
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sion (LR). Let 7,i €{1,2,...,18} represents
the z-th year T'e {2005, 2006, ..., 2022},
Define Y ={y,} _,. the time series of the
log GRP. Let Y* ={y, =5, ,},,_, be the
d-th order difference between consecutive
GRP time series observations. We denote
with X, = (xw) the time series of a gener-
ic set of n covariates with n€{1,2,3, ..., N}.

Random Forest (RF). The most prev-
alent data mining approach is Random
Forest (RF). The method is frequently uti-
lized in several time series forecasting dis-
ciplines, including biostatistics, climate
monitoring, energy sector planning, and
weather forecasting. Random forest (RF)
is an ensemble learning technique that can
perform both high-dimensional classifica-
tion and regression.

RF is a tree-based ensemble method
in which each tree is dependent on a set
of random variables. That is, the forest
is formed by combining many regression
trees into an ensemble [16]. After fitting
individual trees in an ensemble with boot-
strap samples, the ultimate decision is made
by aggregating over the ensemble, i.¢., av-
eraging the result for regression or voting
for classification. Bagging is a process that
enhances the model’s stability and accura-
cy, minimizes variation, and helps to avoid
overfitting. The bagged trees have the same
bias as the individual trees, but the variance
is reduced by lowering the correlation be-
tween trees.

Random forests adjust for decision
trees’ tendency to overfit their training set
and produce a limiting value of the general-
ization error [17]. The RF generalization er-
ror is estimated using the out-of-bag (OOB)
error, which is the error for training points
that are not included in the bootstrap train-
ing sets (roughly one-third of the points
are excluded from each bootstrap training
set). OOB error estimates are nearly equal
to those derived by N-fold cross-validation.

The main advantage of RFs is that
they can be fitted in a single sequence,

with cross-validation conducted along the
way. The training can be stopped when the
OOB error stabilizes [18]. The algorithm
is shown in table 1.

Table 1. Random forest algorithm [19]

1. For k=1 to K:

Draw a bootstrap sample L of size N from
the training data.

Grow a random-forest tree to T, the boot-
strapped data, by recursively repeating the
following steps for each node of the tree,
until the minimum node size m is reached

Select F variables at random from the n
variables

Pick the best variable/split-point among
the F

Split the node into two daughter nodes.

2. Output the ensemble of trees {7}, _, ,

To make a prediction at new point x:
1 K
f(x)= 2 2T (%), (1)
k=1

Where K represents the number of
trees in the forest and F represents the num-
ber of input variables randomly chosen at
each split respectively.

The number of trees can be established
by experimentation. Furthermore, we can
add subsequent trees to the training pro-
cedure until the OOB error stabilizes. The
RF method is not unduly dependent on the
value of F. The algorithm’s creators recom-
mend F =n/3 for regression RFs. Another
input is the minimum node size, m. The
lower the minimum node size, the deeper
the tree. In numerous papers, m = 5 is rec-
ommended.

Many programs that implement RFs
use this as the default value. RFs have
a low sensitivity to this characteristic.
Using RFs, we may evaluate the prediction
strength or relevance of variables, which is
useful for ranking and selecting variables,
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interpreting data, and understanding under-
lying phenomena. In RF, variable impor-
tance can be calculated as the increase in
prediction error when the variable’s values
are randomly permuted across OOB sam-
ples. The increase in error caused by per-
muting is averaged over all trees and di-
vided by the ensemble’s standard deviation.
The variable becomes more critical as the
amount of OOB error increases.

Forecasting time series with covariates
involves predicting future values of a target
variable based on historical data and asso-
ciated external variables. RF can be adapt-
ed for this task by treating past values of
the time series and covariates as features in
the regression framework.

For formulating the problem, we con-
sider a time series Y and covariates X»n The
goal is to predict yz+h, the value of the se-
ries at a future time ¢#+4, using historical da-
ta up to time ¢ and covariates. The trained
RF model is used to predict future values
of the time series given new observations
of covariates. For a forecast at time #+h:

~ 1 &
yt+h = EZE; (F;+h )’ (2)
b=l

Where F' , , includes lagged values up
to time ¢ and future values of covariates if
available.

SARIMAX. The Autoregressive
Integrated Moving Average (ARIMA) [20]
is a prominent and widely used stochastic
time series model. The main assumption
for implementing this model is that the in-
vestigated time series is linear and follows
a specific known statistical distribution,
such as the normal distribution.

The ARIMA model has sub-class-
es of various models, including the
Autoregressive (AR), Moving Average
(MA), and Autoregressive Moving Average
(ARMA) models.

Kontopoulou et al. [21] suggested an
effective variant of the ARIMA model for
seasonal time series forecasting, known

as the Seasonal ARIMA (SARIMA) [22].
When an ARIMA model incorporates ad-
ditional time series as input variables, it
is referred to as an ARIMAX model. The
ARIMA process provides a comprehensive
set of tools for univariate time series analy-
sis, including model identification, parame-
ter estimates, diagnostic checking, and fore-
casting, and it allows for a wide range of
ARIMA or ARIMAX models to be inves-
tigated [21, 23].

This model may also exhibit season-
al changes; we refer to this as Seasonal
Autoregressive Integrated Moving Average
(SARIMA) and Seasonal Autoregressive
Integrated Moving Average with
Exogenous Variables (SARIMAX). The
decomposition method is a classical time
series forecasting method that calculates
trend components using mathematical func-
tions. This approach is inappropriate since
it contains numerous inaccuracies in time
series forecasting. Because mathematical
models cannot explain the behavior or na-
ture of trend components.

Since SARIMAX is an extension
of SARIMA, it would be better to start
the explanation with SARIMA. The
process known as seasonal ARIMA
(p.d.q)x(P,D,0)S, or SARIMA, con-
siders two aspects of the observed time se-
ries at the same time: the correlation be-
tween consecutive values modeled by
standard ARIMA models, and the correla-
tion between distant observations, which
captures the seasonality. Formally speak-
ing, the model’s ARIMA component is de-
fined as:

P q
.V,d =¢, + Z(piyt—l +b - Ze/bt—j’ 3)
i=1 J=1

Where p is the autoregressive order of
the process with coefficients ¢, and g is the
order of the moving average process with
coefficients 0,. Notice that in a standard
ARIMA process b, is white noise, where-
as here it is not due to the existence of un-
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explained correlation that we model as fol-
lows:

o, =b—-b

t t t—-D>

) [
o, = Zq)imt—i,s +¢, _ZG/'SI—/,S’ (4)
i=1

J=1

Where D represents the degree of the in-
tegration, P and Q are the seasonal or-
ders of the autoregressive and moving av-
erage processes with coefficients @, and
0,, respectively, S is the seasonality, and
g, ~WN (0, 62¢). Using the lag operator B
such that By, =y, —1, then (3) and (4) de-
fine the SARIMA process written in com-
pact form:

o(B)0(8°)(1-8) (1-5°) 3, =

(5)
=0, +0(B)O(B’ Je,.

SARIMAX includes time series of co-
variates x; . Formula 5 becomes:

o(B)®(B°)(1-B)' (1-B°) 5, = ©
=B,x,, +0(B)O(B’ )e,.

n 'n.t

Linear regression (LR). LR is a basic
statistical and machine learning technique
that models the relationship between a de-
pendent variable and one or more independ-
ent variables by fitting a linear equation
to observed data. It is also commonly uti-
lized in several fields for predictive analy-
sis such as forecasting short-term electric-
ity demands [24], stock indexes [25], and
wind speeds [26].

The basic principle underlying line-
ar regression is to develop a linear equa-
tion that best predicts the dependent var-
iable Y given the independent variables
X, X,, ..., X . This equation depicts a line
(in the case of simple linear regression)
or a hyperplane (in multiple linear regres-
sion) that reduces the difference between
the observed and predicted values of the
model.

Since we are predicting the GRP
growth using covariates, the multiple line-
ar regression formula should be used. The
prediction equation can be written as:

Y, =By +Bix, +Byx,, +o+Byx, +,, (7)

Where y, is an observed response and
x, includes columns for contemporaneous
values of observable predictors. The partial
regression coefficients in B, represent the
marginal contributions of individual pre-
dictors to the variation in y, when all of the
other predictors are held fixed.

3.1.2. Forecasting strategies

When working with time series, it is
rarely necessary to forecast merely the
next element (¢ + 1). The most common
goal is to anticipate an entire future in-
terval (¢+ 1), ..., (¢ + n) or a distant point
in time (¢ + n). Several ways exist for
making this type of prediction includ-
ing recursive multi-step forecasting, di-
rect multi-step forecasting, and multiple
output forecast. In this work, we use the
recursive multi-step forecasting strate-
gy. The Random Forest and SARIMAX
models are implemented with the help of
skforecast [27].

Recursive multi-step forecasting.
Predicting the next H values [Yy,i» - Vyor |
of a historical time series [yl, vy yN] made
up of NV observations is known as a mul-
ti-step forward (also known as long-term)
time series forecasting problem, where H > 1
indicates the forecasting horizon.

To describe our recursive multi-step
forecasting strategy, we will employ a com-
mon notation where d stands for the em-
bedding dimension [28] of the time series,
which is the number of past values used
to predict future values, and w is the term
that includes modeling error, disturbances,
and/or noise. f'and F denote the function-
al dependency between past and future ob-
servations.
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The Recursive (also termed Iterated or
Multi-Stage) strategy is the most tradition-
al and intuitive forecasting method [29-33].
In this technique, a single model fis trained
to provide a one-step ahead forecast, i.e.:

Yin :f(yt""’ yt—d+1)+w (8)
with e {d, ..., N—1}.

Using the model, we first forecast the
first step in order to forecast H steps forward.
The value that was just anticipated is then in-
cluded in the input variables for the subse-
quent step forecast (using the same one-step
forward model). This is how we keep going
until we have predicted the whole horizon.

Let the trained one-step ahead mod-
el be . Then the forecasts are given by:

~

f(yN””’yN—dH)’ ifh=1

A~ (A

f(yN+h—I’ vy YN oes

Yyoeos Vioan ) )
ithe{2,..,d}

A~ (A

f(yN+h—l’ e ;N+h—d)’
ifhe{d+l,...,H}

~
Ynen =

In multi-step ahead forecasting tasks,
the Recursive approach may perform
poorly depending on the noise in the time
series and the forecasting horizon. This is
in fact particularly true if the embedding
dimension d is larger than the forecasting
horizon 4, as at that point all the inputs are
forecasted values rather than real obser-
vations (formula 9). The Recursive strat-
egy’s sensitivity to the accumulation of
mistakes with the forecasting horizon ac-
counts for the possible inaccuracy. Since
these projections are used to produce later
forecasts, errors in intermediate forecasts
will spread forward.

Despite these drawbacks, recurrent
neural networks and nearest neighbors
[34, 35] are two examples of machine
learning models that have been effec-
tively utilized to anticipate numerous re-
al-world time series using the recursive
technique.

In this work, this strategy is simply
constructed using the “ForecasterAutoreg”
and “ForecasterAutoregCustom” classes
from skforecast. Figure 1 illustrates the re-
cursive multi-step forecasting.

Figure 1. Prediction process diagram for 3 steps into the future using last 4 lags [27]
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Table 2. Data characteristics

Parameters Variable Type Representation
Life expectancy at birth, years Predictor X1
Infant mortality, cases per 1,000 live births Predictor X2
The proportion of the population with monetary Predictor X3
incomes below the subsistence level, %
Average per capita income, thousand rubles Predictor X4
Real monetary incomes of the population, % of the Predictor X5
previous period
Unemployment rate, % Predictor X6
The total area of residential premises, per I inhabitant | Predictor X7
on average, m’
GRP (in basic prices of the corresponding years), Predictor X8
billion rubles
GRP per capita, thousand rubles Predictor X9
The volume of investments in fixed assets, billion rubles | Predictor X10
Index of agricultural production in farms of all Predictor X11
categories, in % compared to the previous year
The share of innovative goods, works, and services Predictor X12
in the total volume of shipped goods, completed works,
and services, %
Innovative activity of organizations, % Predictor X13
Density of paved public roads (km of tracks per 1000 | Predictor X14
km? of territory)
GRP change (in basic prices of the corresponding Dependent Y
years), billion rubles

3.2. Empirical analysis

3.2.1. Data

The data used in this research paper
comes from the Federal State of Statistics'
and specifically includes yearly data from
the Sverdlovsk Region spanning from
2005 to 2022. The dataset consists of the
gross regional product and a set of mac-
roeconomics variables (Table 2).

The primary objective of this study
is to forecast the growth of the gross re-

! Federal State of Statistics (Rosstat): https:/
rosstat.gov.ru/

gional product (see formula 10). In or-
der to ensure accuracy and consisten-
cy, any missing or empty data points in
the dataset were filled in with the me-
dian value.

aGrp = SRy,
RP,

t-1

(10)

Where AGRP is the change in GRP be-
tween time 7 and time #-/.

Figure 2 depicts the Sverdlovsk GRP
growth over the years.
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Figure 2. Sverdlovsk GRP Growth over the years

3.2.2. Models fitting

RF. With hyper-parameters tuning we
find that the time window should be set at 1,
max_depth at 3; and n_estimators at 500.

SARIMAX. With yearly GRP data
we decide to ignore the seasonal period
(s=0).

LR. We fit a linear regression where
covariates have a lag equal to the length of
the forecasting horizon, which increases at
each forecast.

4. Results

In this study, we compared the pre-
dictive accuracy of different forecasting
models in predicting the Gross Regional
Product (GRP) of the Sverdlovsk region
in Russia. We used historical data on GRP
from the past 10 years to train and test var-
ious models, including traditional time se-
ries models like SARIMAX, as well as ma-
chine learning techniques such as Random
Forest and Linear regression. We com-
mence our investigation by analyzing de-
scriptive statistics.

Figure 3 illustrates the correlation ma-
trix of the variables. Our analysis reveals

a strong positive correlation between (x,,,
¥); (x,, ¥); (x5, »); (x,, ¥). This strong cor-
relation could indicate that only four pa-
rameters have a strong influence on the
GRP growth. Next, we move forward to
build our predictive models using MSE,
Accuracy, R-squared as performance eval-
uation metrics.

The RF model achieves the best fore-
casting results with respect to SARIMAX
and LR, as reported in Table 3. We used the
Mean-Squared Error (MSE) as a measure of
error made by predicting models. MSE is
a common metric used to measure the av-
erage squared difference between the actual
and predicted values in a regression prob-
lem. It is calculated by taking the average
of the squared differences between the ac-
tual values (y) and the predicted values (7).
It is calculated by the formula 11.

MSE=LS(v-3), A

Where # is the total number of observations,
y represents the actual values, and y repre-
sents the predicted values.
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Figure 3. Correlation matrix

MSE is a useful measure that helps to
quantify the accuracy of a predictive mod-
el, with lower values indicating better per-
formance. It is commonly used in machine
learning algorithms to evaluate the quality
of the model’s predictions and to compare
different models against each other based
on their performance.

Table 3. Models Performance

Models Mean- %c\l/}lggd Error
RF 0.006541160810776712
SARIMAX 0.28389083321448955
LR 0.27545421421502714

It’s worth mentioning that all mod-
els above include covariates. We notice
that both LR and SARIMAX tend to
underestimate the GRP annual growth.
Figures 4 and 5 depict the predictions
generated by RF and SARIMAX mod-
els respectively.

The results of our analysis demon-
strated that the random forest model out-
performed the SARIMAX model in pre-
dicting the gross regional product growth
of the Sverdlovsk region. This finding
suggests that machine learning techniques
may offer a more effective and accurate
method for forecasting economic indica-
tors compared to traditional time series
models.
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Figure 4. Recursive multi-step forecast using Random Forest

Figure 5. Recursive multi-step forecast using SARIMAX

One possible explanation for the su-
perior performance of the random forest
model is its ability to capture non-linear re-
lationships and interactions between varia-
bles. Furthermore, the random forest mod-
el is known for its robustness to overfitting
and ability to handle high-dimensional da-
ta. This makes it a suitable choice for fore-
casting the gross regional product, which
is often influenced by a wide range of eco-
nomic indicators and variables.

In addition, the results of this study
highlight the importance of considering
alternative forecasting methods, such as
machine learning models, in addition to
traditional autoregressive models. By incor-
porating a diverse set of forecasting tech-
niques, researchers and policymakers can
obtain more accurate and reliable forecasts

of economic indicators like gross region-
al product.

S. Discussion

Our study contributes to the existing
body of research on economic forecasting
in several ways.

First, it adds to the growing body of
literature on the application of machine
learning techniques in economic forecast-
ing, particularly at the regional level. Our
findings support the idea that machine
learning models, such as random forest, can
be valuable tools in predicting economic in-
dicators as stated in [10].

Second, our study builds on previous
research that has highlighted the impor-
tance of macroeconomic indicators in fore-
casting regional economic performance. By
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including a comprehensive set of macroe-
conomic variables in our analysis, we were
able to improve the accuracy of our fore-
casts and provide a more comprehensive
understanding of the factors influencing the
gross regional product of the Sverdlovsk
region.

Our results also offer insights for fu-
ture research in this area. One potential av-
enue for further investigation could involve
exploring the impact of additional variables,
such as demographic factors or industry-
specific data, on the forecasting perfor-
mance of machine learning models.

Additionally, future studies could fo-
cus on refining and optimizing the param-
eters of machine learning models to further
enhance their predictive capabilities.

While our findings suggest that ma-
chine learning models offer significant
benefits in predicting the GRP dynamics
of the Sverdlovsk region, it is important
to consider the limitations of using these
models. Firstly, machine learning algo-
rithms are often complex and may require
a large amount of data for training, which
may be challenging to obtain in some cas-
es. Additionally, machine learning models
are more prone to overfitting, especially
when dealing with small datasets or noisy
data. This can lead to inaccurate predictions
and a lack of generalizability to new data.

Furthermore, the interpretability of
machine learning models can be a concern,
as they often lack transparency in how they
arrive at their forecasts. Overall, while ma-
chine learning techniques show promise in
improving the accuracy of GRP forecasting,
it is important to consider these limitations
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YOK 33214

MporHo3npoBaHne 3KOHOMUYECKOr0 POCTa
CBepAanoBcKom 06nacTu: CpaBHUTENbHbIN aHaNU3
MaLMHHOro 0by4yeHus, nMHenHom perpeccuu
N aBTOPErpecCcUoHHbIX Mopenen

. M. Banynzy ©© D4, A. Kymap

Vpanovckuii pedepanvuviii ynusepcumem
umenu nepeozo Ilpezudenma Poccuu b. H. Envyuna,
2. Examepunbype, Poccus

04 danielbal03.db@gmail.com

AHHOMAyus. AKTYaNbHOCTb TOYHOr0 3KOHOMWYECKOr0 MPOrHO3MPOBaHNS HEBO3MOXKHO
MepeoLEeHNTb B YCIIOBUSAX CErOAHSLLHEN BbICTPO MEHSIOLLENCSH MUPOBOM SKOHOMUKM. JTnLLa,
NPUHMMBIOLLME PELLEHVS KK B FOCYO3PCTBEHHOM, TaK M B YaCTHOM CEKTOPaXx, B 3H34M-
TENbHOW CTENEHM NONArakTCS Ha H3AEXKHbIE NPOrHO3bl 419 NMPUHATUS 060CHOBAHHbIX
peLLeHnI 0 pacnpegeneHnm pecypcoB, MHBECTULMOHHBIX CTPaTErMsax 1 pa3paboTke no-
JINTUKN. B 3TOM KOHTEKCTE CTAHOBUTCSA BCE Hoee 04eBUAOHOM BaXKHOCTb UCMONb30BaHUS
nepenoBblX aHANMTUYECKMX METOAOB, TAKMX KaK MalLMHHOE 0by4yeHe, AN MOBbILLEHNS
TOYHOCTW 3KOHOMMYECKMX MPOrHO30B. Lienbio AaHHOro nccnefoBaHus SBASeTCs syye-
HME NCMOMb30BaHMSA Pa3/IMYHbIX MOLEEN MPOrHO3MPOBaHMS NPY NPOrHO3WUPOBaHUM AV-
HamuKkm BPI CeepanoBcKor 061acTv B PoCcum C aKLEHTOM Ha MOTEHLIMA bHbIE Bbiro4bl
OT MHTErpaLmm MeTo40B MaLLMHHOI0 06yyeHns. OCHOBHas rMMOTe3a, NIEXallas B OCHO-
BE 3TOr0 MCCNEeA0BaHWS, 3aK/MHOY3ETCS B TOM, 4TO MOAE/M M3LUMHHOI0 06y4eHns MoryTt
NPEeB30MTY TPaAMLMOHHbBIE 3BTOPErPECCUOHHbBIE MOLENN B MPOrHO3MPOBaHMM SKOHOMM-
4YecKoro pocTa. Micnonb3ys obLumnpHbIn Habop AaHHbIX, BKNOYaIOLWMIA FOA0Bble AaHHbIe
no BPIT 1 MmakpoakoHoMuyeckme nokasatenu ¢ 2005 no 2022 1., npouenypa nccnenosa-
HWS BKNOYa/138 BCECTOPOHHMI CPaBHUTESbHbIN aH3/NM3 PA3/IMYHbBIX MOLX0A0B K MOLEN-
poBaHwt0. OCHOBHbIE pe3y/bTaThl A8HHOM0 UCCe40BaHWA MOOYEepPKMBaLOT Bomee BbICOKYHO
3P dEKTMBHOCTb MOAENM CNYHaMHOMO f1eca B MPOrHo3MpoBaHuy pocta BPI no cpaBHe-
HWIO C TPaAMLIMOHHON Mofenbio SARIMAX. 3Tn pe3ynbraThl HE TONbKO Aat0T LLEEHHYO UH-
(opMaLM0 0 MPeACKa3aTeNbHOM CUNe aNFrOPUTMOB MaLLMHHOMO 06Y4eHNs B SKOHOMMYe-
CKOM MPOrHO3MPOBaHMK, HO M MOJYEPKMBAIOT MOTEHLMAaMbHbIE MPEVMYLLECTBA BHEAPEHMWS
nepenoBbIX aHaNUTUYECKMX METOA0B B MPOLLECChI MPUHATUSA peLleHni. JeMoHCTprpys
NMpPeBOCX04CTBO MOAENEN MALLMHHOMO 06Y4YeHMs B MPOrHO3MPOBaHMM SKOHOMUYECKMX
noKasaTenew, Takmnx kak BPI, 370 uccnegoBaHWe BHOCUT CBOW BK1a4, B PaCTYLLMM 06b-
eM N1TepaTypbl N0 MPYMEHEHWIO MOAX0A,0B, 0CHOBaHHbIX H3 AaHHbIX, B 3KOHOMUYECKOM
aHanu3e. B KOHEYHOM CHETE TEOPETUYECKAS 1 MPAKTUYECKaA 3HAYNMOCTb 3THX BbIBOLOB
38K/0Y3ETCA B TOM, YTO OHM MOTYT MOBBLICUTb TOYHOCTb Y HBAEXHOCTb SKOHOMUYECKMX
NMPOrHO30B, TEM CaMbIM NO3B0/SA NPUHMMATL Bonee 060CHOBaHHbIE PELLEHMS B BbICTPO
MEHSIIOLLEMCS 3KOHOMMYECKOM NaHAaLWadTe.

Kntoyesble c/108a: 3KOHOMUYECKWIM POCT; BaNOBOW PErVMOHa/bHBIA MPOAYKT; PErMOHa b-
Has 3KOHOMWK3; MaLLMHHOE 0byYeHVe; BpEMEHHbIE PSAbI.
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KoMnnekcHasa akonoro-akoHOMUYeCKas OLeHKa
HU3KOoYrnepogHbiX MCTOYHUKOB 3HEeprun

. 10. [Jeunun © <, A. IO. /lasankos

YenabuHnckuil 20cy0apcmsaeHtblil yHugepcumenn,
2. Yenabunck, Poccus

O dvininl981@mail.ru

AHHomayus. B cTaTbe MprBeaeHbl pe3ynbTaTbl UCCAEA0BaHMS Pa3INYHbIX HU3KOYrepoa-
HbIX UCTOYHWKOB SHEPr MW Ha OCHOBE MHOMOKPUTEPUANbHOI0 8HaMN33 C LiESbi KOMIIEKC-
HOM 3KO/I0r0-3KOHOMUYECKOM OLIEHKM 3MMEKTUBHOCTM X MCMONb30BaHWSA. OcobeHHOCTb
MCCNefoBaHUs B aHanM3e BO30OHOBASEMbIX M TPAANLMOHHbBIX UCTOYHWUKOB SHEPrUW, UC-
NOsb3YHILLMX MCKOMaeMOe TOMMBO C MPUMEHEHMEM MHHOB3LMOHHBIX TEXHO0MMIA YnaB-
NIMBAHWUS M XPaHEHWS YrNIEKMCIIONO rasa, 8 TaKXKe AaepHon sHepreTuku. Lienb nccneno-
BaHWSi — MPOBEAEHME KOMMIEKCHOW OLLEHKM H3 OCHOBE TPEX KPUTEPUEB: HOPMUPOBEHHOM
CTOMMOCTY 3neKkTpoaHeprim LCOE (Levelised Cost of Energy)/LEC (Levelized Energy Cost),
yOenbHOM BENUYMHBI SMUCCUM YIIEKMCONO ra3a U MaTepUanbHOW MHTEHCMBHOCTM Bbl-
paXkeHHoM B cymmapHbix Ml-umncnax (Material Input). MnoTesa vccnenoBaHWs — BBedgHVe
B KOMM/IEKCHYHO OLIEHKY KPUTEPWS MaTEPUanbHOM MHTEHCUBHOCTM B MI-4ncnax no3BoamT
BbIABUTb HU3KOYrNepOaHbIE UCTOYHUKM SHEPMM C HAMBOSBLLMM 3KO10r 0-3KOHOMUYECKIUM
3 dexToMm. Bbino yctaHoBneHo, 4To B 2023 I MMPOBbIE 3HEPrOMOLLHOCTU HU3KOYrIEPO4HOM
SHepreTukm gocTurnv 51,8 %, 0aHaKo [0S BblpabaTbiBEEMOM MMM 3HEPT M 3HUUTENBHO
HW>Ke, cocTaBnseT Bcero 39,4 %. MHOrOKpUTepUanbHbI 8Ha/IU3 MO3BOWI BbISIBUTb HU3-
KOYrnepogHble MCTOYHUKIN SHEPI UK, KOTOPbIE MPY HaMMEHbLUMX 33TPaTax 0becneynsaroT
HanbonbLLEE CHUKEHME 3MUCCUM YTIEKWCION0 ra3a 1 0AHOBPEMEHHO CHMXKAHOT 0bLuee
BO3[ENCTBME Ha OKPYKatoLLYH0 cpeay 61arogaps yMeHbLUEHWO HapyLLeHHOC TV brocdep-
HbIX MaTEPWASbHBIX MOTOKOB. BbICOKOM 3K00r0-3KOHOMMYECKON 3 HEKTUBHOCTHIO0 06/13-
O30T BETPSIHbIE 3/1IEKTPOCTaHLMM, HEMHOIO MEHbLLEN — COMHEYHbIE MCTOYHUKW SHEPrm
1 B1O3NEKTPOCTaHLMW. [e0TEPMabHbIE 1 TMOPO3NEKTPOCTaHLMM 0BN3Aat0T HU3KOM HOp-
MWPOBaHHOM CTOMMOCTbBH 3MIEKTPO3HEPI UM, OAHKO Y HUX OTHOCUTENBHO BbICOKME BENYM-
Hbl MATEPUAaNbHON MHTEHCUBHOCTU. IKONOM0-3KOHOMUYECKas 3 MEKTUBHOCTb Y A4EPHON
SHEPreTUKM BbliLLE, YEM Y Fa30BbIX M Yro/bHbIX 3/IEKTPOCTaHLMIN, MCMOMb3YHOLLMX TEXHO-
NOrMn YnaBanBaHWUA YriieKMCNOro ra3a, 0Ha 3aHMMAaET MPOMEXKYTOYHOE MONOMEHME MEX-
[OY BO30H6HOBNSAEMbIMA Y TP3AULMNOHHBIMW MCTOYHNUKEMM 3HEPT UK. HEOXMO8HHBIM YCTa-
HOB/MEHHbIM (DaKTOM CTas0, HYTO ra30Bble Y YrosibHble 3EKTPOCTAHLMN C TEXHONOrUAMM
ynaBAMBaHWS YrIEKMCON0 rad3a MMEeT 04MH3KOBYH KO0 0-3KOHOMUYECKYH 3 deK-
TUBHOCTb. [loNyYeHHble pe3ybTaTbl MOFYT BbiTb MOAE3HDBI NPY MPUHSATUM PELLEHWIA O BO3-
MO>XHOCTW NMPUOPUTETHOMO Pa3BUTUS OTAEMbHbIX HU3KOYTNEPOAHbBIX UCTOYHUKOB SHEPMUM.

Knroyesbie cn108a: HU3KOYrNeEPOOHbIE UCTOYHMKM SHEPT UW; HOPMUPOBAHHaSA CTOMMOCTb
SNEKTPOSHEPTUW; YOenbHas 3MUCCUS YrMIEKMUCIION0 ra3a; MaTepUanbHas MHTEHCUBHOCTb;
KOMM/IEKCHas 3K0/10r 0-3KOHOMMYECKaA 3PMEKTUBHOCTb.

1. Beepenue

Pa3Butne HU3KOYTIIEPOTHBIX UCTOUHU-
KOB 3HEPI'MHU B HACTOSAIIIECE BPEMs IPU3HAHO
KJTFOUEBBIM yCJIIOBHEM 7151 OOPHOBI C KITH-
MaTHYECKUMH U3MCHECHHUSIMH U YITyUIIICHUS

B LIEJIOM IKOJIOTMYECKON cuTyauuu. Mx mm-
pOKO€E MPUMEHEHUE B XO3SMCTBEHHOU JIesI-
TEIHHOCTH JTOJHKHO 00ECIICUHTD yCIICIITHOS
U JOJTOCPOYHOE IKOJIOTO-IKOHOMUYECKOE
pasButue. B pesynsrare 310 MO3BOJIUT OCY-

@ © Dmitry Y. Dvinin, Alexey Y. Davankov, 2024
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LIECTBUTH MEPEXO]T K MOACTH YCTOHUUBOTO
pa3BUTHUS, OCHOBHBIC TPUHITUIIBI KOTOPOW
ObUTH C(HOPMYITHPOBAHBI HA MEXKTyHAPO-
HBIX KOH(EPEHIIHSX 110 BOIIPOCaM OXPaHBI
OKpYXaloIIe cpellbl U YCTOMIHUBOTO pa3-
Butus (1992, 2002, 2012), a Takxke mo-
TBEpXJICHBI 17 1ensiMu B 00JIaCTH YCTOM-
YHUBOTO Pa3BUTHUA, NPUHATHIMU B 2015 T
I'enepanbuoit Accambieeit OOH.

MHorue cTpaHbl MHUpa Hadalu pea-
JIN30BBIBaTh COOCTBEHHBIE CTPATETHH IIe-
pexoJia K HU3KOYIJIEPOAHON PHEPreTUKe,
JIOCTUTHYB OIPENICIICHHBIX PE3yJIbTaTOB.
Bonpocs! perynupoBaHusi SMUCCUU YTIIEPO-
Jla Ha MEKTyHAPOIHOM YPOBHE OTIPEIEIIs-
torcs [Tapikckum corameHeM B paMKax
Pamounoit xousennuu OOH 00 nzmene-
Huu kiaumara (2015). Cornamenuem ycra-
HOBJICHO: CTPAHBI CAMOCTOSTEIBHO (OpMHU-
PYIOT HAIlMOHATBHBIC TIEJIM 110 CHUKCHHIO
SMHCCUM TAPHUKOBBIX Ta30B U MPUHUMAIOT
HEOOXOAMMBIE MEPHI IJIST UX JOCTHKECHUS.

Saleh & Hassan [1] ormeuarot, 9to
pe3yJIbTaTOM KX BBHITIOJHEHUS CTaHET J10-
CTH)KCHUE «YTJICPOJHON HEHTPATLHOCTH
B TeueHre XXI B., 3TO JOJIKHO MPUBECTH
K CTaOMIN3aIuH PUPOTHOTO YITIEPOTHOTO
LOUKJIa ¥ KIIMMAaTHYeCKOW CHCTEMBI 3eMJIH.
J1st ocyIiecTBIeH s TOCTABIEHHBIX IIeei
HE00XOIUMO OCYIIECTBHUThH MEPEXO]] AIICK-
TPOIHEPreTUUECKOr0 KOMIUIEKCa Ha pa3Iny-
HBIE UCTOUHUKYU HU3KOYTIICPOIHON SHEPTHH.

IIprmyeM wHOTIA HCCIEIOBATEIIMU
YIyCKaeTCs U3 BU/a, YTO YKa3aHHBIX IIeIer
MTO3BOJISTIOT JJOCTUYh HE TOJIHKO BO30OHOB-
JIiEMbIe HCTOYHHUKH SHEPTHH, HO U TPAJIH-
LIMOHHBIE, C UCTIOIH30BAHUEM HCKOIAEMO-
TO TOIUTMBA X OCHOBAHHKIC HA TPUMEHEHHUH
HOBEHUIIMX TEXHOJOTUM MO yJIaBIUBAHUIO
1 XpaHEHHWIO yIIEeKUCIOoro rasza. /lanHas
cUTyaIusi 00yCIIaBIMBaeT HEOOXOIMMOCTh
MIPOBEJICHHUS] HEKOTOPOTO JIOTIOIHUTEIIEHO-
r0 aHaJIu3a UCTOYHHKOB HHU3KOYTIICPOIHOM
SHEPTUU COBEPIICHHO PA3IMYHBIX IO CBO-
el mpupoje.

[Ipu rccnenoBaHNM HU3KOYTIIEPOJHBIX
HACTOYHHUKOB DHEPTHH TaKkKe HEOOXOAMMO

YUUTHIBATh, YTO OOIIEE HEraTUBHOE BO3/ICH-
CTBHE Ha OKPY>KaIOIIYIO Cpey 00YCIOBIEHO
HE TOJIKO BHIOPOCAMH MAPHUKOBBIX Ta30B,
HO W BBI3BAHO M3MEHEHHEM CYIIECTBYIOIINX
OrochepHBIX MaTepHaTbHO-IHEPTETHYECKUX
MTOTOKOB, HEN30E€)KHO BOHUKAIOIINX B TIPO-
1ecce XO3sCTBEeHHOM JesiTenbHOCTH. Kak
ykazano Dominger et al. [2], ucrions3oBanue
3HAYUTENHHBIX 00BEMOB MTPUPOIHBIX PECYP-
COB, U3BATHIX M3 OMochephl, UX JabHEHIICe
repeMeInieHrne u nepepadoTka urparwt 0o-
Jiee CYIIECTBEHHYIO poiib B (hopMHUpOBaHUA
AKOJIOTHYECKUX MPOOIEeM, YeM HCKITIOYH-
TEJBHO BBIOPOCHI 3arpsA3HSIONINX BEIICCTB.
Hapymenne 6unocdepHbIx MarepuaibHO-
SHEPTreTUIECKUX ITOTOKOB Yepe3 M3BJIeUe-
HUE MPUPOIHBIX PECYPCOB JHUIIAIOT CYIIe-
CTBYIOIIINE 3KOCUCTEMBI BaXKHBIX (YHKITHIA,
B pE3yJIBTaTe OHU YTPAYUBAIOT CIIOCOOHOCTh
TIOJICP>KUBATH HEOOXOMUMBIC YCIIOBHSI HKH3-
HeNesSTeTHbHOCTH.

B 1990-x rr. TopmikoBeiM [3] OBI-
na copMyIHpoOBaHa KOHIIETIUS OUOTH-
yecko perymsanuu. CoriacHO ee TOoIoKe-
HUSIM, OCHOBHBIM TPOTHBOPEYHEM MEKIY
XO35ICTBOM M IPUPOJOHU SIBJISIETCA IEpe-
KJIFOUeHHE YKOHOMHUKOU Ha cebst onocdep-
HBIX MaTepHaIbHO-IHEPTeTUUECKUX I10-
TOKOB. [laxke Mpu BBHIMOTHEHUHW YCIIOBUS,
CBS3aHHOTO C TOJHBIM MEPEXOAOM K HHU3-
KOYIJICPOIHOM SHEPTeTHUKE, €CIIU JaHHBIC
MTOTOKH COXPAHSIT BBICOKYIO MaTEPUATBHYIO
MHTCHCUBHOCTD, HE MPEKPATATCS HEraTHB-
HBIE TIPOIECCHI, BEAYIINE K pa3pymIEHUIO
OKPY’KaIOIIEH Cpellbl.

[TosToMy N1 KOMIUIEKCHOM OLIEHKU
SKOJIOTO-3KOHOMHUYECKUX MPEUMYIIECTB
HU3KOYTJIICPOAHBIX UCTOYHUKOB IHEPTHH
HEO0XOMMO OJTHOBPEMEHHO YUYHUTHIBAThH
CHIDKEHHE dMHUCCHUH MMAPHUKOBBIX Ta30B
1 yMEHBIIICHUE MaTepUalbHBIX ITOTOKOB,
BO3ZHHKAIOIINX B PE3YNbTaTe XO3SIMCTBEH-
HOH nearenbHOCTH. CyIIecTBYIOIINE Me-
TOZIBI OIICHKH YICJISIFOT OOJIbIIICe BHUMAHKE
BEIOpOCaM B OKPYIKAIONIYIO CPEIY, B TOM
YHcIie TAPHUKOBBIM razaM, HTHOPUPYS Ma-
TepHaTbHBIE TIOTOKH.
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JBunun u J[aBaHkoB [4] ycTaHOBWIH,
YTO OIIEHKA MaTepHaJIbHBIX TTOTOKOB IT03BO-
JISIET BBISIBUTH MPSMYIO B3aHMOCBSI3b MEXK-
Jly TIPUPOTHON Y SKOHOMHUYECKOM cucTema-
MH, TTIOCKOJIBKY ITPUPOIHBIE PECYPCHI IMEFOT
PBIHOUHYIO CTOMMOCTb, 3TO HO3BOJISIET 0O0-
Jiee aJleKBaTHO OLCHUTH 3PPEKTUBHOCTD
Pa3IMYHBIX HU3KOYIJIEPOJHBIX UCTOYHIKOB
SHEPIHH, B CBSI3U C Y€M BOMPOCHI, CBA3aH-
HBIE C KOMITIEKCHBIM aHAJTU30M HH3KOYTJIe-
POMHBIX UCTOYHUKOB SHEPTHUH, CTAHOBSATCS
OJJHUM U3 OCHOBHBIX (haKTOPOB IPH OLICH-
Ke UX KOHKYPEHTOCHOCOOHOCTH.

[IpoGnema 3akirodyaeTcs B TOM, YTO
B HACTOSIIIEE BPEMsI OTCYTCTBYET KOMILIEKC-
Hasl OIIEHKa Pa3IMYHBIX HU3KOYTJIEPOIHBIX
WCTOYHUKOB DHEPTHH, KOTOPAask OMHOBPEMEH-
HO YYUTBIBAET OIlEpallMOHHBIE 3aTPAaThl, He-
00X0oarMBIe ISl UX PaOOTHI, BO3MOKHOCTD
CHUKEHHS] SMUCCHUU TApPHUKOBBIX Ta30B
1 YMEHbBIICHUSI MaTePHAILHBIX MOTOKOB
B TIpOIIECcCce dKCIUTyaTanuu. B pesynsrare
OTCYTCTBYIOT 0OOCHOBaHHbIE HAyYHBIE JTaH-
HBIE€ O TIEPCIIEKTUBHBIX HU3KOYTIICPOIHBIX
HCTOYHHUKAX YHEPTUH, CIIOCOOHBIX MPU HaH-
MEHBIIHUX 3aTparax 00ecrnednTh Hanbob-
IIHMH SKOJIOTO-3KOHOMHUYECKHH 3 dekT. st
pemieHns TaHHOW TTPo0IeMbl HEOOXOIUM
0COOBII METOIUYECKUI WHCTPYMEHTAPHH,
KOTODBIiA ObUT pa3paboTaH B pe3y/sTare mpo-
BEZICHHOT'O HCCIIEIOBAHUS.

L]env uccnedosanuss — NpoBeJICHNUE
KOMITJIEKCHOH OIEHKH Pa3INYHBIX MO MPH-
pozie HU3KOYTIIEPOAHBIX HCTOUHUKOB DHEP-
THM Ha OCHOBE pEIIeHHS IKOHOMHUKO-
MareMaTU4eckoil 3agadu BbIOOpa HpHU
MHOTOKPHTEPHUATBHOM aHaJIH3€ C UCIIOJb-
30BaHHEM TpeX KpUTEpHEB: HOPMHUPOBAH-
HOU ctoumocTH ekTporneprun LCOE
(Levelised Cost of Energy)/LEC (Levelized
Energy Cost), yaenpHO# BeTHYUHBI IMHC-
CHUM YIJIEKUCIIOTO ra3a U MaTepUaIbHON MH-
TEHCHBHOCTH, BHIPQ)KEHHOH B CYMMapHBIX
MI-uucnax (Material Input).

Tunomesa uccredosanus — BBEIEHUE
B KOMITJIEKCHYTO OIIEHKY HU3KOYTJIEPOIHBIX
HCTOYHHUKOB YHEPTHH KPUTEPHSI MaTepHaITh-

HOW UHTEHCHUBHOCTH, BbIpak€HHOTrO B MI-
Yunciiax, Mmo3BOJIUT BBIABUTHL HU3KOYITICPOI-
HBIC UCTOYHHUKHU DHEPTHUU C HanOOIBIINM
9KOJIOTO-dKOHOMUYIECKHM (D PeKTOM.
Cmpykmypa uccredosanus. B pasne-
ne «O030p AHUTEpaTyphI» MPENCTaBICH aHa-
JIN3 TEOPETUUECKUX U IMIUPUUECKUX HC-
CJIEZIOBAaHUI 110 BOTIPOCY OLIEHKH BIMSHUS
HU3KOYIJIEPOJHOM SHEPreTUKH HAa KOM-
IJIEKCHOE JIOCTHKEHUE 1IeJIed yCTOMYUBO-
TO Pa3BUTHS, peaH3alysl KOTOPBIX TPEIIIo-
JlaraeT He TOJBKO MpEeKpalleHUue SMUCCHU
YIJICKHUCIIOTO Ta3a, a TAKXKe U YMEHBIIICHHE
OGHICFO HETaTUBHOT'O BJIMAHHA SHCPICTH-
KM Ha OKPY’KalolIyIo Cpeay mpu 0e3ycClioB-
HOM COXpPaHEHHWH BO3MOXKHOCTEW JalIbHEH-
IIeT0 SKOHOMHUYECKOTO pa3BuTHs. B pazmene
«Marepuraibl 1 METOJIbI UCCIICTOBAHUSD) TIPH-
BeZICH pa3pabOTaHHBI METOIUYCCKUI UH-
CTPYMEHTApUi, OCHOBaHHBII HA PEIICHUU
SKOHOMMKO-MATEMATHYECKOH 3aa4il BEIOO-
pa IIpr MHOTOKPUTEPHUAIFHOM aHAITH3€, OCY-
IIECTBIIEH 0030p HCCIIENyeMBIX HU3KOYTIIe-
POIHBIX UCTOYHUKOB DHEpruu. B pasgene
«[loydeHHBIC Pe3yNBTaThDy POAHATIU3UPO-
BaHa 1 00001IeHa ToTyYeHHas nH(opMaIys
O PA3BUTUM HU3KOYITIEPOJHON 3HEPIreTHKU
B Mupe Ha 2023 1., BEISBICHBI HU3KOYTIIEPOI-
HBIE FICTOYHUKH SHEPTUH, Pa3BUTHE KOTOPBIX
B HACTOSIIIEE BPeMsi CIOCOOHO 00eCIIeunTh
HAUOOMBIIUI IKOJIOTO-KOHOMHUYECKUH 3(-
(dekt. B pasnene «O0cyxneHue pe3ynbra-
TOB» IMPUBEACHO IMOATBEPKIACHUEC I'UIIOTEC-
36l HA OCHOBE BEPHU(HKAINH MTOTYyUEHHBIX
PE3YIBTATOB C MCCIIENOBAHUSAMHE IPYTHX aB-
TOPOB, OMpEACIICHbl OIPAaHUYEHUS UCCIIe-
JIOBaHUS, IPUBE/ICHBI MHTEPECHBIC TaHHBIC,
KOTOpBIE MOTYT OBITH MOJIOKEHBI B OCHO-
By JaJbHEUIINX UCCIEIOBaHUN. B pa3nene
«3aKITroueHne» CIeNaHpl 0000IIAOIIIe BhI-
BOJIBI, OTIPE/IEIIeHa TEOPETUYUECKas U TIPaKTH-
YecKasi 3HAYMMOCTb IPENICTABIICHHOH PaOOoThL.

2. 0630p nuTepaTypsbl

Guo [5] naet moapoOHEI 0630p pas-
BUTHSI HU3KOYTIIEPOJHOM SKOHOMHKH B MH-
pe, paccMaTpUBAaCT Pa3INYHbIX YIYACTHUKOB
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1 MEXaHU3MBbI JaHHOTO IIpoLecca B MOCHIeI-
HUE TOABI, HETIOCPEICTBEHHO YKa3bIBaET,
YTO HU3KOYIJIEPOJHAS] SKOHOMHUKA JIOJIK-
Ha HE TOJHKO CTAOWIM3UPOBATh KINMAaTH-
YECKYIO0 CHUTYAIUIo, HO B c(hOpMHPOBATH
0ojee yCTOHYMBYIO 3KOHOMUYECKYIO MO-
JIeJTb, PELIAOIYI0 U HHBIE IPUPOAOOXPaH-
HBIC 3aJ1a9U.

Elizbarashvili et al. [6] uccienytor
CYIIHOCTh YCTOWYHBOTO Pa3BUTHS U OIpE-
JICTICHUE TOKa3aTeNel, KOTOPbIe MOTIH ObI
3a(UKCUPOBATh KOMIUIEKCHOE JBHKECHHE
COIIMO0-9KOJIOTO-9KOHOMHUYECKIX CHCTEM
K €ro IoCTkeHuto0. OTMedaeTcst TpYJHOCTb
peIeHUs] TIOCTaBICHHON 33]1a4H, TI0CKOJIb-
Ky OHa OTIMYAeTCS MEXIUCIUIUTHHAPHO-
ctbto. Ocoboe 3HaUYCHHE aBTOPHI MPUIAIOT
HaOIOACHMIM 32 JaHamadTaMu, ux Ona-
TOIOJIYYHOE (PYHKIIMOHUPOBAHUE SBIISCT-
sl M’HIMKAaTOPOM COXpaHeHHs OMocepHBIX
MarepHaIbHO-3HEPTeTUIECKUX IOTOKOB.

Korhonen et al. [7] nomsITanuce cu-
CTEeMaTHU3UPOBaTh OOIIME TpeCcTaBie-
HUS B paMKax KOHIICTIIUU [UPKYIIPHON
skoHoMuKH. [IpoaHanuzupoBaB uHOP-
MAaIlliI0, aBTOPBI MPUIILUTH K BBIBOY, YTO
Hay4YHO-HCCIIeI0BATEIbCKOE CcoJiepKa-
HUE€ KOHIEIIUU ITUPKYISIPHON dYKOHOMU-
KH{ K HACTOSIIIIEMY BPEMEHH MTOBEPXHOCTHO.
OHH BBIICIIIIM IIECTh MPOOIEM, KOTO-
pble JAOMKHA PEIINTh UPKYISIPHAS KO-
HOMUKa, BKIIOYasl Mepexof] K HU3KOyTJIe-
POJHOMY Pa3BUTHIO, yKa3aJIH Ha OOIIYyIO
eJTb — YCTOWYMBOE pa3BUTHE, IPUJIS K 3a-
KITFOUCHHIO O HEOOXOMMOCTH JTATTbHEHIITHIX
Hay4YHBIX HCCIICIOBAHUI B JTAHHOM HAITpaB-
JICHUH.

Chen et al. [8] npoananu3upoBain
yCIieXH B 00JacTH HU3KOYIJIEPOIHOTO TIe-
pexoia SKOHOMHKH IIEIbIM PSJIOM CTPaH
u peruoHoB. Onmupasch Ha JaHHBIC O Tep-
BHYHOM ITPOU3BOJICTBE U aHAIHM3E YPOBHS
HOYHOW OCBELIEHHOCTH, MU OBLJIO yCTa-
HOBJICHO, uTo ®pantms u BemukoOpuranust
¢ 2019 1. nOOMIIUCH OTIPENICTICHHBIX YCIIe-
XOB B HU3KOYIIIEPOIHOU TpaHchopmarmu
COOCTBEHHBIX DKOHOMHK.

Ali & Anufriev [9] npoBonsT ananu3
CYIIECTBYIOIIEH B3aUMOCBS3H MEXKIy KO-
HOMHYECKHAM POCTOM W YPOBHEM HCIIOIB30-
BaHHS BO30OHOBIISIEMBIX U TPATUIIMOHHBIX
WCTOYHHUKOB DHEPTHH, UCTIONB3YIOIIUX HC-
KOITaeMO€ TOTLTUBO, B 16 pa3BUBAIOIIUXCS
CTpaHax. ABTOpaMH BBISBICHO, YTO Tepe-
XO0J] Ha BO30OHOBJIsIeMble HICTOYHUKHU JHEP-
ruy 0e3yClIOBHO CIOCOOCTBYET 00IIEMy
03JIOPOBJICHUIO OKPYXKAOIIeH cpelibl Kak
B KPaTKOCPOYHOM, TaK U JOJITOCPOYHOM I1e-
pHoJie, ¥ IIPH 3TOM 00eCIIEUUBAET YCTOHYH-
BBIl 5KOHOMHYECKHI POCT.

Crapony0bern u np. [10] uccunemxyror
dhopmupyronuiics MeXIyHapOJIHBIH Me-
XaHHM3M TPAHCTPAHUYHOTO YIIIEPOJHOTO pe-
T'YIUPOBaHUS, OIICHUBAET €r0 BO3MOKHOE
BIIMSIHAE Ha DKOHOMUKY CBEpIIOBCKOH 00-
nactu. B crarbe ykazaHo, 4TO, COTJIaCHO
[MapmkckoMy cornaimeHuo, yCTaHOBICHHE
00BEMOB IMUCCHH YIIIEKUCIIOTO Ta3a, a TaK-
ke CO3aHUE MEXaHU3MOB IO JIOCTIIKCHHIO
3aITAHUPOBAHHBIX PE3YJIBTATOB SBISACT-
CS UCKJIOYUTEIIBHON NMpeporaTuBoi ca-
Mux ctpad. OTHUM U3 TAKUX MEXaHU3MOB,
CTUMYJHUPYIOLIUX Mepexo]l K HU3KOyTIIe-
POIHBIM UCTOYHHKAM SHEPTUH, SBIISCTCS
TPAHCTPAHUYHOE YIIEPOJHOE PEryIUpO-
BaHMUe.

B paccMoTpeHHBIX UCCIeIOBaHUSAX aB-
TOpaMu OBLIO BBISIBIICHO, YTO HU3KOYTIIC-
POJHBIC UCTOYHUKHU SHEPTUH W3HAYAJIb-
HO JIOJDKHBI PeliaTh KOMIUIEKCHYIO 3a]1auy,
HE TOJBKO CTAOMIM3UPOBATh IUKII YIIIepo-
Ja. DTO MO3BOJUT OCTAHOBUTH II00ATBHbIC
KIIMMaTU4eCKHUEe U3MEHEHUs, 00eCIIeUnTh
oOliee CHI)KEHUE HETaTUBHOTO aHTPOIIO-
TeHHOTO BO3JICHCTBUS Ha Ouochepy u co-
31aTh 0OJIee YCTOMYUBYIO MOJIENb IKOHO-
MHYECKOTO pocTa. YKazaHHas rnpoOiema
Ha OCHOBE HAIIMOHAJBHBIX IeNieil B HACTO-
sIiee BpeMs pelaeTcss MHOXKECTBOM CTPaH,
JIOOUBIIUXCS B 00JIACTH HU3KOYTJIEPOAHOTO
nepexoa OnpeAeICHHBIX YCIEXOB.

Proskuryakova [11] aHamusupy-
€T BKJIaJ HU3KOYTIIEPOIHOU YHEPTETUKU
B CTaOWIIM3AIIMIO TUTAHETAPHOM KITMMaTH-
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YECKOM CHUCTEMBI, MPEATI0KHB MOKa3aTeNIN
JUTSL OLIEHKH UX 3KOJIOT0-3KOHOMHYECKOH
s pexTuBHOCTH: MOTPEOHOCTH B MaTepu-
ajax JJIg HU3KOYTJIEPOJAHBIX NCTOYHHUKOB
sHeprun (TMR), HOpMuUpOBaHHYIO CTOH-
MOCTB 3JIEKTPOSHEPTUU U SIMHUCCHIO yIJIe-
KHCJIOTO Ta3a.

CnenyeTr OTMETUTh HalaromaemMoe
3nech ominuue nokasarenss TMR (Total
Material Requirement) «O6mee Mma-
TepuaibHOe MmoTpebieHue» ¢ mpenia-
raeMbIM aBTOpaMH CyMMapHbIMH MI-
yuciamu. TMR mo3BoisieT oToOpakarsb
MaTepHuaibHOE MOTpeOIeHNEe Ha YpPOB-
HE HAIlMOHAIHHON YKOHOMHKH, JaeT 00-
ryo nHGopManuio oTHocuTenbHO BBII
(BaJIOBOTO BHYTPEHHETO MPOAYKTA), OHA-
KO C €ro IIOMOIIBIO 3aTPYIAHUTENBHO MPO-
BECTHU IKOJIOT0-IKOHOMHUECKYIO OIIEHKY
OTJIETIBHBIX OTpacieil SKOHOMUKH, TaKUX
KaK HU3KOYTJIEPOJHAs dHEPIeTHKa, 37eCh
OoJlee yMECTEH MMOKa3aTellb CyMMapHBIX
MI-uncen. boree mogpoOHO 000CHOBaHUE
€ro MCIOJIb30BaHMS NIPUBEACHO B paszese
«Marepuanbl 1 METOBI HCCICAOBAHUSD).

Fan et al. [12] ucciienoBaiu UCHonb30-
BaHWE TEXHOJIOTUH yJIaBIWBAHUS U TIOTJIO-
IIEHUS YIIIEKHUCIIOTO Ta3a Ha YTOMBHBIX JJIeK-
tpoctannmsax Kuras. [IpuBonsrcs nanHsre,
YTO peLIaoIiM (paKToOpoM UX IIPUMEHEHUS
MPaKTHYECKH BCera SBIsIeTCs HOPMUPOBaH-
Has CTOMMOCTb 3JIEKTPOIHEPT U, UMEHHO €€
BEJIMYMHA OTIPEACISET YCIIeX JIU00 He ycIex
B IIPAaKTHYECKOI NEeSITETbHOCTH.

Porfiriev & Shirov [13], ucmons3ys
METOJIbI 3KOHOMHUKO-MaTeMaTHYeCKOTO MO-
JIENIMPOBaHMsI C MCIIONIB30BaHNEM Helpoce-
Tel, chopmupoBau nporuos smuccuu CO,
poccuiickoi 3HepreTukoi. Ilpu aToM yuu-
TBHIBAJIOCH, YTO JOCTHIKEHUE «YTIEPOTHOMN
HEUTPATBHOCTID MOXKET UATH C TOMOIIIHIO
Pa3IMYHbIX HU3KOYIVIEPOJHBIX HCTOYHUKOB
SHEPTHH, a UX BEIOOP B HTOTE OyZeT BIUSTh
Ha MPOTHO3UPYEMbIE BETUYUHBI.

MasbiieB & Cynranos [14] moka3bl-
BarOT, YTO YPOBEHB MCIIOIB30BAHUS TIPH-
PONHBIX PECYypCOB SKOHOMHUKOHU SIBISET-

Csl BAKHEHITNM (PaKTOPOM, OTBEYAIOLIIM
32 00IIYI0 COLMO-IKOTIOTO-KOHOMHUECKYTO
cOaJlaHCUPOBAHHOCTh CUCTEMBI, €r0 HE00-
XOANMO 0053aTeNTbHO YYUTHIBATh B JaJTh-
HEHIINX UCCIIEeIOBAHUSX.

Kopanesa & Cronnuuxosa [15] gena-
0T BBIBOJ, YTO MMEHHO W3MEHEHHUE CKOPO-
CTH U OONIETO HAMpaBJICHHS MPUPOTHBIX
MPOLIECCOB, MATEPUATLHO-IHEPTETHUECKUX
TTOTOKOB OHMOC(ephl B Pe3yIIbTaTe UCIIONb-
30BaHUS MPUPOJHBIX PECYPCOB B XO-
3SICTBEHHOM NEATEILHOCTH BEIET K Ha-
pacTaHUIO HEYCTOWYMBOCTH MPUPOAHBIX
9KOCHUCTEM.

Gorshkov & Makarieva [3] Ha ocHO-
BE TEOPETHYECKUX U SMITMPUYECKUX HaH-
HBIX YTBEPXKIAIOT O MPOAOIIKUTEIBHON
CTaOMIBHOCTH CYILECTBOBAHUS OMOChEpHI
Onaromaps cOpMUPOBABIIUMCS YCTOHYIH-
BBIM MaTepUaibHO-IHEPTeTUIECKUM TIOTO-
KaM, OHU Ha4yalld UCTIBITHIBATH JUCIPOTIOP-
WY JIAIITE C HAadaJia TIOXH POMBIIILICHHOMN
PEBOIIOLINH, B 0COOEHHOCTH CO BPEeMEHH
AKTHBHOTO HMCIIOJIb30BAHMS HCKOIAEMbBIX
HCTOYHHUKOB SHEPTUH.

[MpobiieMa KOMIMJIEKCHOW OIICHKH
HU3KOYIJIEPOJHBIX UCTOYHUKOB YHEPTUU
B MOCJIETHUE TOMIBI MPUBIIEKAET MHOTHE
HccIenoBaTeNbCKue Tpynnbl. YacTo KOM-
IUIEKCHAs OLIEHKA 3aTParuBaeT OTACIbHbIE
CEKTOpa 3KOHOMUKH.

Akimoto et al. [16] mms mocTHke-
HUS LEJEeHd «yIIEepOAHOW HEUTpajibHO-
CTH» TPAHCIOPTHOTO CEKTOpa OIEHUIIN
BO3MOXXHOCTh HCIIONIB30BAHUS HE TOIb-
KO 3JIEKTPUYECTBA, HO U BOIOPOAA, CHUH-
TETHYECKUX BHJOB TOIUIMBA, OMOSHEPTUH,
a TaK)Xe TEXHOJIOTHH yJalleHUsl YIJIEKHC-
JIOTO Ta3a MpHU UCIIOIb30BaHUH HEPTIHOTO
toruBa. OCHOBHOM MX BBIBOII: JIJISl H3y4e-
HUS TIEPCTIEKTHBHBIX CTPATETHH OCTHKE-
HUS «y[JIEPOIHON HEUTPaJIbHOCTH» 00s13a-
TENBHO TpeOyeTcsl BCeCTOPOHHUH aHaJIu3,
KOTOPBIH, KpOME COKPAILICHHUS YITIEKUCIIOTO
rasa, IOJDKEH JIOTIONIHUTENBHO YUUTHIBATh
BO3MOXXHOCTH SHEProcOepeKeHNs U 1aTb-
HEHIIIero pa3BUTHS aBTOMOOHMIIECTPOSHUSI.
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Wu [17] paccmarpuBaeT npobieMaru-
Ky A5t chepbl ycIyT, CBSI3aHHOM € TOCTH-
HuriamMu. OH JienaeT BBIBOJ O HEOOXOIUMO-
CTH TIPH COOPY>KEHHUH OTEJNeH YUUTHIBATh
BO3MOXKHOCTh COKpPAIEHUS YIIICKUCIIOTO
rasa, a TakKe COKpallleHHue MoTpeOneHus
SHEPTHH M YMEHbLIEHUE OOUIUX BBIOPO-
COB B OKpyXaromyro cpexny. Kpome toro,
9KOJIOTMYECKUE BBITOBI JOJKHBI COOTHO-
CUTHCSI C IKOHOMHUUYECKOM OIIEHKOM 3aTpar
U BBITOJI, BHIP2XKEHHON YMCTOW MPHUBEICH-
HOW CTOMMOCTBIO YCIYT.

Saraji & Streimikiene [18] moka3si-
BAIOT, YTO MEPEXO]l Ha HU3KOYTJIEPOTHBIC
HCTOYHHUKH DHEPIHH B €BPONEHCKUX CTpa-
Hax B 2013-2023 rr. BRI3BaJ MHOXKECTBO
Pa3HOIIAHOBBIX MPOOIEM, BO3MOXKHOCTb
pelIeHns] KOTOPBIX HE0OXOIAUMO yUHTHI-
BaTh OTBETCTBEHHBIM Juuam. [Ipu BHeape-
HHU TaKUX HCTOYHUKOB HY)KHO KOMITJIEKCHO
YYUTBIBATh CHIDKEHHE DMHUCCUH MAPHUKO-
BBIX T'a30B, CTOMMOCTH BhIpaOaThIBaeMON
SHEPTUH U 00IIHe BOMPOCH MPUPOAOTIONb-
30BaHMsl. ABTOPBI OTOOPA3UIIM CYIIECTBY-
IOLIHE B3aMMOCBSI3M YCTaHOBJIEHHBIX MPO-
OreM, anee MPOBENH X aHAJIH3.

CrnemyeT OTMETHTD, YTO CYIIECTBYIOT
HCCIICIOBAHUS, KOTOPhIE MOXXHO OTHECTH
K TEMaTHYECKIM, MTOCKOJIBEKY OHH 3aTpar-
BAIOT TOT WJIM MHOW CEKTOP SKOHOMHKH, KaK,
HarpumMep, TpancropT y Akimoto et al. [16],
TOCTUHUYHBINA cextop y Wu [17], unu Ha-
MIpaBIIeHbl Ha UCCIIE0BaHMS MPOOIIeM HU3-
KOYTJIEPOJTHOTO MEepexojia SHEPTeTUKH OT-
JIeTIbHBIX CTPAH U PETHOHOB, Kak y Saraji &
Streimikiene [18]. B HuX yka3wiBaeT-
¢ HEOOXOOUMOCTH 0oJiee KOMILIEKCHO-
r0 aHaJIN3a BCEX CYIIECTBYIOMIUX KOJIOTO-
9KOHOMHUYECKHX (PaKTOPOB, OJHAKO
MpeiaracMble pereHus Mo MPaKTHIeCcKo-
MY OCYIIIECTBICHUIO OCTAKOTCS y3KOHAIPaB-
JICHHBIMH, IPUMEHUMBIMH JIJIsI KOHKPETHO-
TO CEKTOpa SKOHOMHKH, JTMOO PErMOHAILHON
CHUTYalIH.

[IpoBeneHHbIN 0630p MO3BOISAET CHe-
JIaTh BBIBOJ, YTO B COBPEMEHHBIX UCCIIENO-
BaHUSIX YKa3bIBACTCS HEOOXOIUMOCTh KOM-

TUIEKCHOM 9KOJIOT0-9KOHOMHUUYECKON OIICHKH
HU3KOYTICPOTHOU HepreTuku. J{is ee mpo-
BEJICHUS TPETaraeTcs UCTI0Ib30BaTh KPH-
TepUil HOPMHUPOBAHHON CTOMMOCTH 3JIEK-
Tposnepruu, npudeMm Filimonova et al.
[19] yka3biBarOoT Ha HEOOXOMUMOCTh aiar-
TalU 3TOTO KPUTEPUS K HU3KOYLIEPOA-
HBIM UCTOYHUKAM SHEPTHH.

Jlist Gosee MOMHOM OICHKH BO3JIEii-
CTBUS Ha OKPYXAMOIIYIO Cpeay IMpeaja-
raeTcsl yYUThIBaTh MOTPeOIeHNEe UMHU Ma-
TepUATBHBIX PECYPCOB MPH COOPYKEHUU
u skciryatanuu (Saurat & Ritthoff [21]),
He 3a0bIBasi OCHOBHYIO II€JIb Tepexoja
K HU3KOYIJIEPOIHOMN dHEPTETHKE — JOCTH-
JKEHUE «YTJIIEPOIHON HEUTPATBLHOCTI.

3. MaTepuanbl u MeTOADbI

3.1. Memoouxka KOMNIEKCHOT

9IKO01020-IKOHOMUUECKOU OUEHKU

HU3KOY21€POOHBIX UCHOYHUKOS

IHepzuu

Pa3pabGoTtanHbIii MeTOOUYECKUN WH-
CTPYMEHTAapUll OCHOBaH Ha pEIICHUU
SKOHOMMKO-MaTeMaTH4YeCKOH 3a7aunl BbI-
0opa IMpu MHOTOKPHUTEPUATEHOM aHaIIn3e.
Ero ocobeHHOCTH — MPUMEHUMOCTD IS
HHA3ZKOYTJIIEPOAHBIX MCTOYHUKOB YHEPTHH
Pa3TUYHON IPUPOIBI U KOMILIEKCHOE HC-
MOJIb30BaHKE CIETYIOLINX KPUTEPUEB: HOP-
MHUpPOBaHHasi CTOMMOCTB 3JIEKTPOIHEPTHH
LCOE/LEC (nomn./xBt-4), ynensHas 3Muc-
CHsl yIIIeKHCIIO0To Ta3a (Kr/kBt-u), cymmap-
Hble MI-uncna (kr/kBT-9).

HopmupoBanHast cCTONMOCTB 3JEKTPO-
SHEPrUM — IIHUPOKO MCIOJIb3YEMBIH B MU-
POBOI IPAKTUKE KPUTEPUH, TO3BOJISAIOLIUNA
OCYIIECTBISATh CPAaBHUTEIbHBIN aHAIN3
9KOHOMUYECKOH I(HHEKTUBHOCTH TPOU3-
BojcTBa AnekTpodHeprun (cM. Sklar-Chik
et al. [20]).

OH mpencTaBisieT BEJIUYUHY pac-
YeTHOH ce0ecTOMMOCTH MPOU3BOJCTBA
3JIeKTPOSHEPTUH Ha MPOTSHKEHUU BCETO
JKU3HEHHOTO ITUKJIa UCCIIeTyeMON 3JIeK-
TpocTaHIIMKM. B HameMm wucciegoBaHuU
ATOT KpUTEpHUH OBLIT HECKOIBKO MOAH(U-
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LIIPOBAH 32 CUET BKIIIOYCHUS B PACUETHYIO
(hopmyITy HEeOOXOIUMBIX 3aTpar Ha BHE/PE-
HHE TEXHOJOTHH yIIaBIWBAHUS U XpaHe-
HHS YTIIEKHCIIOTO Ta3a, YTO HE0OXOquMO
JUTSL TATBHEHIIETo aHaIn3a TPaJAuITHOHHBIX
HU3KOYTJIEPOAHBIX UCTOYHUKOB SHEPIUU,
HCIIONIB3YIOIIUX UCKOMIaeMOe TOILIUBO:

LCOE -
LEC HU3KOYIJL.

Z”“I, +1y, +0,+0y, +T +Ty,
=1 (1+I")r
n E, 2

t=1 (1 + }")r

(1)

rne LCOE/LE Cﬂmoym — HOpMHUpOBaHHAas
CTOUMOCTD JICKTPOIHEPTUH MPH UCTIONb-
30BAaHUM TEXHOJIOTHH TIO YIIABIUBAHHUIO
Y XPaHEHUIO YIIIEKUCIIOTO ra3a; /,— uH-
BCCTUIIMOHHBIC 3aTpaThl HA ITPOU3BOACTBO
3IEKTPOIHEPTHH (€KETOAHBIE); [, — uH-
BECTUIIMOHHBIC 3aTpaThl Ha yJaBIUBaHHE
YIIEKHCIIOTO rasa (exeronnsie); O, — ore-
paLMOHHBIE 3aTpaThl HA MPOU3BOACTBO
3JIEKTPOdHEPruH (exeroansie); O — one-
palMoHHbIC 3aTPaThl Ha yIaBIMBAHUE yIIe-
KHCJIOTO Ta3a (eXeronueie); 7, — 3aTpaThl
Ha TOTUTUBO (€KETOTHBIC); T, — sueprern-
YEeCKHE 3aTpaThl Ha yJIaBIMBAHUC YIIICKUC-
JI0r0 rasa (exeroansie); £ — o0beM 1po-
H3BOJCTBA AJIEKTPOIHEPTHH; 7' — CTaBKa
JAUCKOHTHUPOBAHUA, N — JKM3HEHHBIN UKIT
AIIEKTPOCTAHIHH.

Omnenka yriaepomHol 3¢ PeKTHBHO-
CTH OCYIICCTBIISAIACH HA OCHOBE JIAHHBIX
MeXIpaBUTEIbCTBEHHON T'PYMIBI KC-
MEPTOB M0 U3MEHEHHIO KIMMaTa, a TaKkxke
NPUMEHSITHCH COOCTBEHHBIE HCCIIEIOBAHUS
aBTOPOB, OCYIIIECCTBIICHHBIE JIJISI HU3KOYTJIe-
POIIHO¥ dHEpPreTHKy [4].

MeTom0MOTHYeCKHIA TIOIXO0] 3aKITF0Ya-
eTcsl B 00beIMHEHUH HH(OpMAIH 00 KO-
HOMHYECKOH NEeATEeNbHOCTH, CBSI3aHHOMN
C OMHCCHEH YITIEKUCIIOTO Ta3a, ¢ KoaQdu-
qUEHTaMHU, OIPEACIAIOIINMHU 00BEMEI BEI-
OpOCOB Ha EIMHHUILY MPOTYKIUU HITH YC-
NyTH. YCTaHOBICHHBIE KO3 HUIIMSHTHI

BBEIOPOCOB 3aBUCST OT BEJIMYMHEI COJICpKaA-
HUS B TOIUIMBE YIJIEPOAa, @ TAKXKE OT 0CO-
OCHHOCTH HCIOIB3yEeMbIX TEXHOJIOTHH MIPH
ero cxxuranuu. Gopmyna Juis pacuera UMe-
€T CIIECOYIOIINNA BUI:

S=Bk,. 6)

rae S — 00beM SMUCCHU YIIIEKUCIIOTO Ta-
3a; B,— 00BbeM yIIeponocoaepkamiero To-
IUIMBA MCIIOJIb30BAHHOTO MPH JAHHOM TeX-
HOJIOTHH TPOU3BOJCTBA HJIEKTPOIHEPTHH;
k,— ycraHoBIeHHBII KOd(pPHUIHMEHT dMHUC-
CHH YTJICKHCIIOTO Tra3a Juis JaHHOTO BUAA
TOIUIHBA.

MarepuanbHas HHTEHCUBHOCTb HU3KO-
YIJIEPOAHBIX UCTOUYHUKOB SHEPTHHU OIpere-
Js11ack € IIOMOLIBI0 cyMMapHbIX MI-uuncen.
Ux pacuer 6azupyercst Ha «MeTtomonoruu
3aTpar MaTeprualioB Ha €IMHUILY YCIYTH WX
oJie3HOTo ncnois3oBarmsy (MIPS) [21].
VYka3aHHas METOROJIOTHS OblIa CO3/aHa
BynnepranbckuM MHCTUTYTOM KJIMMara
u oKpyxaromieii cpensl (I'epmanust) u naer
BO3MOXKHOCTB BBISIBUTH BXOASIININ MaTepu-
ANBbHBIA MOTOK HA EIWHHILY TPOU3BOIMMO-
O MPOIYKTA JINOO yCITyTH.

MarepuaibHasi HHTEHCUBHOCTb pac-
CUMTHIBANACH IJI PA3NUYHBIX 11O MPUPO-
1€ HU3KOYIJIEPOIHBIX HCTOYHUKOB 3HEP-
MY B BEIMYMHAX KHJIOTPaMM Ha KUJIOBATT
B yac (Kr/kBt-4). MI-uncna, npenioxeH-
Hble BynmepranbCckuM WHCTUTYTOM KITU-
MaTa 1 OKpPY’KaroIleil cpepl, NCIIOJIB3YIOT
HECKOJIBKO KaTeropuil MaTrepuajIbHbIX I0-
TOKOB: a0HOTHYECKHE ITPUPOAHBIE PECYPCHI,
OMONIOTNYECKHEe PeCypChl, OYBEHHBIE pe-
CYpCHI, arMOC(EepHBIi BO3LyX, BOJA.

[TomoOHas kareropus3anus HUMeEET
CMBICJ NPU OLICHKE OTAEJIbHBIX IIPOU3-
BOJICTB, OJHAKO M30BITOUHA P aHAJIN3E
OTIENBbHBIX OTpaciei 3koHoMuKH. [ToaTomy
IUIsL OLICHKH MaTepHajbHbBIX MIOTOKOB HU3-
KOYTJIEPOIHOM SHEPTeTUKH UCTIOIH30Bal-
Cs aBTOPCKHU IOKa3aTelb CyMMapHBIX
MI-umncen, OCHOBaHHBIN Ha MOIU(HUKA-
LMY OPUTHHAJIBHON METOAMKH, TAe ObLIO
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OCYIIECTBICHO O0OBECIMHECHNE BCEX MaTe-
pUANIBHBIX BXOJOB B €UHYIO BEIUYHUHY.
B nanpHeieM 3T0 IO3BOJIMIO COOTHE-
CTH MaTepHabHYI0 HHTEHCUBHOCTH C 00-
M HETaTUBHBIM BIIMSHUAEM Ha YKOCHCTe-
MBI U TAKUM 00pa3oM 0ojiee KOMITJIEKCHO
OIICHUTH 3KOJIOTO-IKOHOMHUYECKOE BIUSHIE
HU3KOYIJICPOIHBIX HCTOYHUKOB SHEPTHUH.

Ha ocHoBe Tpex NmpuBeIEeHHBIX KpH-
TepueB ObUT CHOPMHUPOBAH METOTUIECKHIMA
WHCTPYMEHTAPHH T KOMIUIEKCHOH OIeH-
KH JKOJIOTO-9KOHOMHUYECKOH 3(h(HeKTHBHO-
CTH HHU3KOYTJIEPOIHBIX UCTOYHHKOB JHEP-
ruu. JlaHHBIM MHCTPYMEHTApUN OCHOBAH
Ha PEIICHUH 3KOHOMHKO-MaTeMaTH4eCKOM
3a[1a4¥ BEIOOpa TS pa3IMIHBIX HU3KOYTIIe-
POIHBIX MICTOYHUKOB SHEPTUH TIPU MHOTO-
KpUTEpUATHHOM aHAJH3E.

KuntoueBasi ero 0COOEHHOCTBH B BO3-
MOXXHOCTH TPUMCHECHUS OJTHOBPEMEHHO
JUIs1 BO30OHOBIISIEMBIX U TPaAUI[MOHHBIX
HCTOYHUKOB DHEPTHH, HCIIOJIb3YIOIAX
TEXHOJIOTHH yJaBIUBAHUSI U XPaHEHUS
YIJIIEKUCIOTO Ta3a. JTO Jallo BO3MOX-
HOCTbH BBISIBUTH UCTOUYHUKU HU3KOYTJIEC-
pOIHOM 3HEpPruu, o0NaarIre HanboJIb-
IIIUM 3KOJIOTO-3KOHOMHUYECKUH 3 PekTom,
pPa3BHUTHE KOTOPHIX MMO3BOJHUT MONYIUTH
HanOONBIINUN IKOTOTHIECKUN dPPeKT
C HAUMEHBIIUMHU YKOHOMHYECKUMH 3a-
TparamH.

3.2. Onucanue uccnedyemvix

HU3KOY211ePOOHBIX UCHOYHUKOS

IHepzuu

B mpomecce uccrnemoBaHus Obl-
JIA PacCMOTPEHBI CICAYIOIIUE UCTOYHU-
KM HU3KOYTJICPOJHON DHEPrUU: COJIHEU-
soele dnekrpocTanmuu (COC), BeTpsIHBIC
anekTpoctaniuu (BOC), runposnekTpo-
crantuu (I'0C), sHeproycranoBku, pado-
Tarole Ha OMOTOILIMBE, TeOTePMAaIbHbIC
anekrpocranimu ([eoTIC), arToMHBIE AIIeK-
Tpoctaniuu (ADC), ra3oBbIC ICKTPOCTAH-
1y ¢ TexHojorusmu ynasmusauus CO,,
YTOJNBHBIE JEKTPOCTAHIINH C TEXHOJIOTH-
smu ynasiusanus CO,.

3.2.1. Conneunvie Inekmpocmanyuu

ConHeyHbIe AIIEKTPOCTAHITUN — JHEP-
TEeTHYECKHEC CHICTEMBI, OCHOBAaHHBIC Ha Tpe-
00pa3oBaHWM COJHEYHON SHEPTUH IO-
CPEICTBOM (POTOITEKTPUIECKUX MOIYIICH
100 nmapaboIMYeCKUX KOHIIEHTPATOPOB.
CornacHo TaHHBIM MEXKTyHAPOIHOTO SHEP-
retuyeckoro areurcTea (MDA), cymmap-
Hasi DHEePreTUIeCKass MOITHOCTh COJIHEU-
HBIX AJIEKTpOCTaHIui mocturia B 2023 1.
BenmmuuHel 1,42 TBT, uto saBisercs 16,6 %
OT O0IIel MOIIHOCTH BCEX YHEProyCTaHO-
BOK MHPa, COCTaBJISIONICH Ha TAaHHBIN MO-
MeHT Bpemenu 8,51 TBrt'.

Muniyandy & Dilli Babu [22] ormeua-
0T, 9TO 0COOEHHOCTH (DYHKITMOHUPOBAHUS
COJTHEUHBIX SHEPrOyCTaHOBOK, UX 3aBHCH-
MOCTb OT PETHOHA PACTIOIOKEHHS U YPOBHS
HWHCOJISIIUY TPAKTUYECKU HUKOITIA HE T0-
3BOJISIET HMCIOJIB30BaTh YCTAHOBJICHHYIO
MOIITHOCTH B MOJTHOHM Mepe. [1oaTomy 005-
€M BBIpa0OTaHHOW JIIEKTPOIHEPTHUH CO-
craBu 1,42 TpnH kBT 4, gocTUras Juilb
5,03 % ot 0bm1ero oObeMa Mpon3BeICHHON
AIEKTPOIHEPTHUU B MUPE, KOTOPAsi UMEET
BeIMUMHY B 28,23 TpnH kBT 4.

Cnenyer OTMETHTH, YTO COJHEY-
Hasi PHEepreTHKa B MOCIIeTHUE TOJBI HC-
MBITBIBAET OYEHBb OBICTPHIA POCT. TOIBKO
B nepuog 2022—-2023 rr. npupocT ycra-
HOBJIEHHOHM MOIIHOCTH cocTaBuia 32 %,
¢ 1,07 TBt mo 1,42 TBT. B 3HaunTenb-
HOM CTENeH! CUTyaIus 00bACHIETCS ObI-
CTPBIM YMEHBIIEHHEM €€ ce0eCcTOnMO-
CTH Onarogapst BHEAPEHUIO TEXHUYECKUX
WHHOBAIIWH, 3a TOCJIEIHEE ECIATUICTHE
oHa cokparmiiach Ha 89 %, Oonblie yeM
Y KaKuX-1100 UHBIX HCTOYHUKOB SHEPTUU.
Ha nanHbIif MOMEHT BpEMEHU yCPEIHEH-
Has BEJIMYMHA €€ HOPMHUPOBAHHOU CTO-
MMOCTH DJIEKTPOIHEPTHUH COCTABISET
0,058 momn./xBt-u?.

" EES EEAEC. World energy. Statistics.
https://www.eeseaec.org/energeticeskaa-statistika

2 Lazard’s Levelized Cost of Energy (LCOE)
analysis. Paris, France. https://www.lazard.com/re-

search-insights/levelized-cost-of-energyplus/
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Iloka3zarenu maTepuanbHOW HHTEH-
CHUBHOCTH COJTHEYHBIX JHEPTETUUECKUX
YCTaHOBOK, BbIpaxkeHHble B MI-unciax,
OBLTH BBISIBIICHBI BynmepTranbCKUM HH-
CTUTYTOM KJIUMaTa U OKpYyXaroulei cpenbl
(l'epmanms) [23]. OHU IpEUMYIIIECTBEHHO
CBSI3aHBI C MPOU3BOJCTBOM HEOOXOIUMBIX
KOMITOHEHTOB M 3KCILTyaTaIueii 000pyao-
Banus. Cymmapraoe MI-uncno COC, otpa-
JKaroIee o0IIyr0 MaTeprualbHyI0 HHTEeH-
CHUBHOCTB, — 5,051 xr/xBt-u'.

3.2.2. Bempsanuvie 3nekmpocmanyuu

BerpsiHbIe 31€KTpOCTaHIIMK — OOBIY-
HO OfIHA WJIM HECKOJIBKO YCTaHOBOK, 00Be-
TUHEHHBIX B €IUHYIO CETh LIS TPOU3BOI-
cTBa anekTpodnepruu. Huang et al. [24]
MIPUBOAAT MX MOAPOOHBIN 0030p. B 3aBu-
CUMOCTH OT YCJIOBHUH pa3MeLIEeHHs BETPO-
3JEKTPOCTAHIIUU MOTYT OBITh Ha3eMHBI-
MH, TPUOPEKHBIMU HIIM IIETb(QOBBIMH.
B 2023 . uX MOIITHOCTL B MUPE TOCTHUTIIA
1,02 TBT, uyto coctaBuset 11,9 % ot cym-
MapHOH MHPOBOM 3HEPTOMOIIHOCTH.

Vivchar & Sigitov [25] yka3biBa-
0T, YTO BETPOAIEKTPOCTAHIINN UCTIBITHI-
BAIOT CXOXKHE MPOOIEMBI C COTHEUHBIMH
ANEKTPOCTAHIMSIMH B TUTaHE TIOCTOSTHHOM
u ctabunpHON pabotsl. Ucmoias3oBaHue
BCell PHEPrOMOILIHOCTH OyJIeT ONpeaesTh-
€5l IPUPOAHBIMH YCIOBUSAMU pa3MeEICHNUS.
Jpyroil BaxxHbIA MOMEHT — MOIIHBIE Be-
TPsIHBIE DPHEPTOYCTAHOBKU MOTYYIIIN Yy Th
Ooree paHee paclpoCTpaHEeHHE, B CpaBHe-
HHUH C KPYITHBIMH COJIHEYHBIMH 3JIEKTPO-
CTaHIIVSIMH.

B nacrosimee BpeMs o0beM BbIpa-
OOTKH UMH AJIEKTPOIHEPTHH COCTABIISIET
1,97 tpmu kBt 4, nocturas 6,97 % ot mMu-
POBOTO IPOM3BOCTBA ANMEKTPOIHEPTHH. Ee
POCT B MOCIETHHIE TOBI HECKOJIIEKO MEHbB-
e, YeM y COJIHEYHBIX YCTAHOBOK, XO-
TS U COCTAaBIAET 3HAYUTENBHYIO BEIMUU-

! Material intensity of materials, fuels, trans-
port services, food. Wuppertal Institute. Germany.
https://wupperinst.org/en/topics/resources/calculat-

mg-resources

Hy, B 2022-2023 rT. 0H ObL1T paBeH 12,8 %.
[To Bcelt BUIUMOCTH, CUTyaIUsl OOBSICHS-
€TCSI MEHBIIUM MaJicHUEM Ce0eCTOMMOCTH
B MMOCJEeAHEE ASCATUIICTHE B CPAaBHECHUH
C COJIHEYHOH dHEpTrueil, OHa COKpaTHiIach
Ha 70 %, B oTiinune ot 89 % y conHeuHou
SHEPTUHU.

Heo0OxomumMo 0c000 OTMETHUTH, YTO
rmokas3areiib HOPMHPOBAHHON CTOUMO-
CTH BETPSHOH HEPTETHUKH 10 HACTOSIIIC-
TO BPEMEHH JIy4Ille, 9eM y COIHEYHOMH, CO-
craBiseT BenuunHy B 0,036 momn./kBT-u4.
MarepuansHass MHTCHCUBHOCTb, CBSI3aHHAsI
C TIPOU3BOJICTBOM H DKCILTyaTaIueii BeTpo-
YCTaHOBOK, TaK)Ke JIyUIlle, YeM Y COJIHEU-
HBIX ICTOYHHUKOB DHEPTHH, HA UX MPOU3-
BOJICTBO 3aTPavYMBAETCs] MEHbBIIIE BOTHBIX
pecypcoB, B CBA3U C 4eM cyMMmapHoe MI-
ypciio BOC — 0,938 gomn./kBt 4.

3.2.3. I'uopoanexmpocmanyuu

I'maposnexTpoCTaHIINN HCTIOIB3YIOT
SHEPTHUIO ABMKEHUS BOAHBIX MacC MPEeUMYy-
IIECTBEHHO HA PeKax U K HACTOAIIEMY Bpe-
MEHU SIBIISIOTCS BIIOJHE TPAULIMOHHBIM
SHEPrOMCTOYHUKOM. | HITPO3IEKTPOCTAHITUH
TPAJAUIIMOHHO TIOAPA3ACIAIOT HAa Mallble
1 OOJIBIIINE, IOCKOJIBKY TaKas Kilaccudrka-
IIUS CYIIECTBEHHO BIUSET HA 0COOCHHOCTh
nX (OYHKIIMOHUPOBAHMUSL.

K manemm IT'DC, cormacuo CHully?,
OTHOCSIT OOBEKThI, UMCIOIIHE MOIITHOCTh
menee 30 MBT. B 2023 1. o0mas sHepro-
MOIIIHOCTh THAPOIHEPTETHKHU COCTaBUIA
1,41 TBT, ee goas— 16,5 % ot mupoBoro
sHeprodananca. Bayazit [26] 3ameuaert, uyTo
yCIIOBHS €€ PabOThI B OOJBIIIMHCTBE CITyda-
eB ropaso 6osee cTaOUIIBHEL, YeM y BeTps-
HBIX U COJIHEUHBIX UCTOYHUKOB SHEPTHH.
[TosTOMy 00BEM MPOU3BECHHON SHEPTHH
0T MUPOBOM nomu coctasmser 15,3 %, exe-
rogaHo gocruras 4,32 tpad kBt u.

3HaunTeNbHAS YaCTh KPYITHBIX PEK,
PAaCTIOJIOKECHHBIX B YIOOHBIX Teorpaduye-

2 CHuII 2.06.01-86 «I'uipOoTeXHUUIECKHE COO-
pyskenust. OCHOBHbIE MOJIOKEHHUS! IPOEKTUPOBAHHUSD.
Been. 1987-07-01. M. : LIUTII, 1987. 65 c.
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CKHX YCIIOBHUSIX, Y2KE IMEET Ha CBOUX PyCIax
TUTOTHHBI, a PACIIONIOKCHHUE X Ha JIPYTHX
TEPPUTOPHSX TPEOYET 3HAYUTEIILHBIX Kallu-
TaJBHBIX 3aTpaT, Kak yka3siBaeT Berga [27].
Hcxonst 13 3TOTO, MPUPOCT PHEPTOMOIITHO-
CTel TUIPOIHEPIETUKU B TIOCICAHUE TO/BI
OTHOCHUTEIHHO HEOOJIBIION, B OCHOBHOM OH
TIPOUCXOJIHT 3a CUET Pa3BUTHSI MAJIOH THIIPO-
suepreTuku. B 20222023 rT. ero Benmu4u-
Ha cocraBmia ckpomubie 0,86 %. OgarM
13 JIOCTOWHCTB THIPOIHEPTETUKH SBISETCS
HU3Kas BEIMYMHA HOPMUPOBAHHON CTOMMO-
ct— 0,047 nomn./xBt-u.! Ona, HecMoTpst
Ha BBICOKHUE KallUTAIBHBIC 3aTPAThI, B 1aJIb-
HEHIIEM TOCTUTaeTCsl HU3KUMU 3aTpaTaMu
Ha OTIEPAIOHHYIO JIeSITENbHOCTb.

CrnemyeT 3aMeTHTh, B OTIIMYHE OT COJl-
HEYHOW W BETPSHOU DHEpPruu, cebecTou-
MOCTbh TUPO3HEPTUH BHIPOCIIA 33 MOCIE-
Hee necsatuietue Ha 27 %. Takoil poct
00YCIIOBJICH BO3POCIIMMH 3aTpaTaMu CTPO-
WTENBCTBO, YTO B CBOIO OYEpeh OOBSICHS-
eTcs pa3MeleHreM HOBBIX TIPOSKTOB BO BCE
Oolee CIOXKHBIX MecTax. MarepualibHast UH-
TEHCUBHOCTh THJIPOAJICKTPOCTAHIIUN yCTa-
HOBJICHA Ha OCHOBE COOCTBEHHBIX OoJice
paHHUX HccaenoBanuii [28]. B pesynsrare
OBLIIO BBIABIEHO, OHA JOCTHTAET CPETHEeH
BenmunHbl 10964,8 kr/kBT 4. Beicokue 3Ha-
YeHUS OOBSACHSIOTCS CYIIECTBEHHBIM pac-
XOJIOM PECYPCOB MPU COOPYKEHUU KaIu-
TaJbHBIX THIPO3HEPIEeTUICCKUX 00BEKTOB,
a TaKk)Ke OYCHb 3HAYMTEIIbHBIM BO3JCHCTBH-
€M Ha THIPOPECYpHI B PETHOHE.

3.2.4. buoinepzemuxa

BuosHeprernka — ycTaHOBKH, HC-
MOJIB3YIONINEe OMoMaccy MpHU BHIPaOOTKE
anekrposHepruu (buo3C). Ilpu ee dyHK-
[MOHUPOBAHUH, B OTIMYHE OT YKa3aHHBIX
BBITIIE BO30OHOBIISIEMBIX YHEPTOUCTOTHH-
KOB, CyIIECTBYET HekoTopast smuccus CO, —
0,37 xr/kBt-u [4]. Benuuunsl aMuccuu

"EIA. Levelized Costs of New Generation Re-
sources in the Annual Energy Outlook 2022. https://
www.eia.gov/outlooks/aeo/pdf/electricity genera-

tion.pdf

MEHBIIIE, YeM Y TPAJAULMOHHBIX UCTOUYHU-
KOB DHEPIHUH, UCTIONB3YIONINX HCKOTTAEMBbIE
pecypchl, IOATOMY 3HEPrOyCTaHOBKH, pabo-
TaroIye Ha ONOTOIINBE, TPUHSITO OTHOCHTH
K HU3KOYTJIEPOTHBIM HCTOYHUKAM SHEPTHH,
Kak yka3zaHo B myonukamu Copokuna [29].

HecmoTps Ha IporHO36I AeCATUIIETHEN
JTABHOCTH O OBICTPOM pa3BUTHUU OMOIHEP-
TeTHKH, U3-3a PsAa MPUIWH, IPEXKIC BCETO
CBSI3aHHBIX C HEOOXOAMMOCTHIO TIepeBoia
CEIFCKOXO35HCTBEHHBIX YTOIUN C MPOU3-
BOJICTBA MPOAYKTOB IMHTAHUS Ha MPOU3-
BOJICTBO TOILTMBA, K HACTOAIIEMY BPEMEHU
OHMOdHEpreTHKa MHPOKOTO paclpocTpaHe-
HUS HE TTOTy9HJIa.

CymecTByeT mepcreKTHBHAS BO3ZMOXK-
HOCTH Pa3BUTHS OMOIHEPTETHKH B PaMKax
LUUPKYISIPHON 3KOHOMUKH, A€ OHA MO-
JKET MOJIyYHUTh TOpa3io OoJblIee pacipo-
CTpaHEHHE B paMKax yTHIH3aIMKi OHOTasa,
0 YeM TOBOPHUTCS B HCCIICAOBAHUN Marapui
u np. [30]. Ee coBokymHas MupoOBas dHEP-
romomHOCTE B 2023 . — 150,26 I'BT, 310
Bcero 1,76 % B MupoBOM 3Heprodaiance.
Bnaromapst BO3MOXXHOCTH CTa0MIILHON KpY-
IJIOTOIMYHOM paboThl BeIMYMHA BHIPAOOT-
KU OT MHPOBOTO TPOU3BOJCTBA JIEKTPO-
SHEPTHUH 3HAYUTENHHO BhIe — 3,88 %.

HopmupoBanHast CTONMOCTB 3JIEKTPO-
SHEPruu y OMOYyCTaHOBOK SIBJISETCSI OTHO-
cuTenbHO HeOonbpmoii, Ramesh et al. [31]
otieHw M ee BenmuuHy B 0,043 nomn./kBT-u.
CebecToOMMOCTh IIEKTPOIHEPTUH 32 TIPO-
menmiee AeCSITHIETHE YMEHBIIHIACh
Ha 17,6 %, 9TO 3HAYUTEIIFHO MEHBIIIE, YEM
Yy COJHEYHOU U BETpOBOM 3Hepruu [32].
VYnenpHas MarepuaibHas UHTEHCUBHOCTh
buo3C B cymmaphubix MI-uncnax Onuska
K COJIHEUHOM sHepreTrke — 4,99 kr/kBT 4,
TaKke OblJIa YCTAaHOBJICHA Ha OCHOBE COO-
CTBEHHBIX OOJIee paHHUX MCCIEIOBaHMUI [4].

3.2.5. I'eomepmanvnoie

INEKMPoOCmManyuy

I'eoTepmanpHble 3IEKTPOCTAHUUU
BBIPa0aTHIBAIOT DIEKTPUUECKYIO DHEp-
THI0 Ha OCHOBE HCIOJIb30BaHUS TETLIO-
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BOH SHEPrUU W3 MOJ3EMHBIX UCTOUHUKOB.
Kabeyi [33] naet monpoOHBIN 0030p JaH-
HOMY HCTOYHHKY 3HEPTUu M 0co0O0 OT-
M€YaeT, YTO B HACTOSIIEe BpeMs OH HMe-
€T OrpaHHYCHHYI0 00JaCTh IPUMEHEHUS
Ha TEPPUTOPHUIX BBICOKOW TeOIOTHYE-
CKOM aKTUBHOCTH. VcXo/s U3 yKa3aHHBIX
oco0eHHOoCTelH, cyMMapHas MOIIHOCTh
Ha 2023 1. 66112 HeOonbmoi — 14,84 I'Br,
cocrasmsis Beero 0,17 % ot MUpOBO#L SHEP-
TOMOIIHOCTH, npupocT B 2022-2023 rr.
Obu1 umib Ha 1,44 %. bnarogaps Bo3Mox-
HOCTSIM CTa0WIILHOW €XKETHEBHON PabOThI
JIOJIS1 B MUPOBOM TPOM3BOJICTBE AJIEKTPO-
SHEPTrUU MMEET HECKOJIbKO OOJNIBIIYIO Be-
mnanHy — 0,39 %, Ipou3BOAs €XKEeTOTHO
67 mapa kBT-u.

l'eorepManbHBIE BIEKTPOCTAHIIUH
HMEIOT OTHOCHUTENIBHO BBICOKYIO YIEmb-
HYI0 BEJIWYMHY MaTepUalibHOW WHTCH-
CHUBHOCTH B CyMMapHbIX MI-uucimax —
44,61 xr/xBt-u. Takas BeauuWHa, Kak
U y THAPODIEKTPOCTAHIIHH, OOBICHSET-
Csl BBICOKMMH MaTepHaIbHBIMU 3aTpaTaMu
IIPU CTPOUTENHCTBE KAIUTATIBHBIX 00BEKTOB
Y PacX0IOM BOJIBI B ITPOLIECCE IKCILTyaTaIUH.
YkazaHHas1 cuTyanus: o0yCIaBIMBAEeT BEIH-
YHHY HOPMHAPOBAHHOW CTOMMOCTH JIIEKTPO-
SHEPTHH HECKOJBKO BBIIIE, YEM Y JIPYTHX
BO300HOBJISIEMBIX UICTOYHUKOB SHEPTHU, —
0,084 nomn./kBt 4. OTHOCUTENHHO TUAPO-
SHEPIeTHKH MPU CXOKUX PEKHUMaX pabOThI
OHA BBIIIIE IPAKTUYECKH B JIBa pasa.

Laveet et al. [34] nemaroT 3aKirodcHHe,
YTO TUAPOIEKTPOCTAHITUH, KaK MPABHIIO,
IIPY BBICOKUX KaITUTAILHBIX 3aTpaTax uMe-
FOT 3HAYHUTEJIIFHO OOJIBIIYI0O CYMMapHYIO
MOIIIHOCTh U JKU3HEHHBIN ITUKII TPOEKTA.
Ce0ecTonMOCTh T€0TepMAIbHOM SHEPTHH
B TIOCTIeTHEE JAECITUIIETHE OCTaBalach CTa-
OMIIBHOM, COKPATUBIINCH Ha HEOOIBIIYIO
BEINYHUHY B 6,5 %.

3.2.6. Aoepnaa snepzemuxa

SInepHas sHEpreTuka OCHOBAaHA Ha UC-
[I0JIb30BAaHUHU 3HEPTrUM PacCIICIICHUS
aTOMHBIX fJIep B aKTUBHOI 30HE PEaKTo-

PpOB aTOMHBIX 3neKkTpocTanuuii. B 2023 r.
B Mupe (GyHKIIMOHHPOBaIO 440 saepHBIX
peakTopoB, 00JaNar0NUX MOIIHOCTHIO
B 396,27 IT'Bt'. BennunuHa cocraBisieT
4,65 % OT MUPOBBIX 3HEPTOMOIIHOCTEH.

Boccard [35], onenuBas npeumyiie-
CTBO aTOMHBIX PEaKTOPOB, BBIJICISACT CTa-
OMIBHBIN €XeTHEBHBIH U KPYTJIOToAHnd-
HEII peXUM paboOTHI, B CBA3U C YeM JIOJIA
aTOMHOM 2HEPTEeTHKH B OOIIEeH BBIPaOOT-
K€ JIEKTPOIHEPTHUH CYIIIECTBEHHO BBITIIE —
2,66 TpnH kBT 4, nocturas 9,4 % ot Mu-
poBoro mpousBoactea. B 2022-2023 rr.
MPOU30IIEeT HEKOTOPBIM MPUPOCT dHEP-
TOMOIIHOCTEH, OJJHAKO OH ObLT HEOOb-
moi u coctaBuia 0,57 %. I1o Bcel BUIU-
MOCTH, CUTYyaIlusi OOBICHSAETCS TeM, YTO
ce0eCTOMMOCTD SIIEPHOM IHEPTHH 3a I10-
cleqHee AeCATUIETHE BhIpocia Ha 26 %,
ee MokaszaTejlb HOPMHUPOBAHHOW CTO-
HMOCTHU DJIEKTPOIHEPTUH COCTABIACT
0,155 momn./xkBt-4. DTO cymecTBeH-
HO OTJIMYAeT €€ OT OONBITWHCTBA JPYTHX
HMCTOYHHKOB HU3KOYTJIEPOIHON IHEPTHH,
e, HA0OOPOT, OTMEYAIOCH 3HAYUTEITBHOE
yMeHbIIIEHHE ce0eCTOMMOCTH.

OcHOBHas NMpUYHHA pocTa cedecTo-
WMOCTH SI€PHOU DHEPTETHKHA — 3HAUH-
TEITFHO BO3POCIITHE TPeOOBAaHUS K IKOJIO-
TUYECKON 0€30MacHOCTH, KOTOPBIE CTaJIH
MPEIBSBIATh K CTPOSIIIUMCS 00BEKTaM
nocye aBapuu Ha ADC «Dykycuma-1»
B 2011 r. Yka3araHble Mephl oTpeboBa-
JIU yBEIMYEHUS KaIUTaJIbHBIX 3aTPaT, 9To
B JIOJTOCPOYHON MEPCTIEKTHBE CKa3bIBa-
€TCsl Ha KOHKYPEHTOCIIOCOOHOCTH SiIep-
HOU PHEPreTUKU OTHOCUTENIBHO IPYTHUX
HCTOYHUKOB HU3KOYTJICPOIHON SHEPTrUH,
0 4eM jeliaeTcs BRIBOA B padore Krumins
& Klavins [36].

Bricokas kamuTamoeMKoCTh 0OBEK-
TOB SICPHOM DHEPTETUKH, NIEPEMEIlCHHE
OTPOMHBIX MacC BEIECTBa MPH J00bIYE, HC-
TIOJIb30BAHUH M YTHIIM3AINH SICPHOTO TO-

"' World Nuclear Association. https://world-nu-
clear.org/information-library/current-and-future-gen-
eration/nuclear-power-in-the-world-today
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IUIMBa 00YCIIABIMBAIOT BHICOKYIO BEIMYUHY
VACIBHOTO MaTePHUAILHOTO TOTPEOICHUS.
B cymmapubix MI-uucnax oHa cocraBis-
er 79,815 kr/kBr-ul.

Sfez et al. [37] 0OBACHSIOT NaHHYIO
CUTYaIHIO TEM, UTO sJIepPHAs dSHEPTreTHKa
00J1a/1aeT OYEHb BHICOKOW BOJIOEMKOCTHIO
TaK K€, KaK ¥ TUIPO- U re0TepPMaIbHbIC
HCTOYHMKHU SHEpruu. BakHas 0COOEHHOCTh
STIEPHON SHEPTETHUKH TIPH €€ JISSITETbHOCTH,
KaK ¥ TIpU paboTe BO30OHOBIISEMBIX HCTOY-
HUKOB SHEPruH, HAOIIOAAETCS TIOITHOE OT-
CYTCTBHE 3MUCCUU YIJIEKHUCIIOTO Ta3a.

3.2.7. Yeonvnute u 2azosule

menJjio8vle 31eKMPOCMAanyuu

YronpHbBIE ¥ Ta30BbIE TETIJIOBBIC AIIEK-
tpocraniuu (TAC), ucnonp3yromue co-
BpEMEHHbIE TEXHOJOTHUH YyIaBIUBa-
Hus yrepona (Carbon capture, use, and
storage (CCUS)), ocHOBaHBI Ha CKUTAHHUH
TPaIUITMOHHOTO HCKOTIA€MOTO TOTLIHMBA,
OJTHAKO C TPUMEHEHHEM WHHOBAI[HOHHBIX
TEXHOJIOTUH M0 HEHTpaNIu3aIluu YIIeKUC-
J0TO ra3a. TeXHOJIOTMH HaYalH MPaKTh-
YECKHU MCIOJB30BaThCs JIMIIb B MOCTEA-
Hue Toasl [38], ¥ K HACTOAIEMY BpEMEHH
YCTaHOBJICEHHAS MOIIHOCTH TaKWUX DHEpP-
roo0BEKTOB KpaliHe HeBenmnka — 3 I'BT
yroneHsle U 0,7 I'BT raszoBsle anekTpo-
crannun?. 910 Becero 0,043 % ot mMupo-
BBIX SHEPTrOMOIIHOCTEM.

OO1mee MPOU3BOACTBO IIIEKTPOIHEP-
TUU TI0Ka TAaK)Ke HEBEJIHMKO M COCTABISET
14 mupn kBt 4 (yromeusie TOC) u 4 mupa
kBt 4 (razoBeie TOC), 0,064 % ot mMupo-
BOU BBIPA0OTKU. MexIyHApOHOE IHEP-
TeTHYECKOE areHTCTBO MPOTHO3UPYET UX
CYIIECTBEHHBIN pOCT B Oyaymiem, k 2035 .
CyMMapHas MOITHOCTh MOXET JOCTHYh
1,23 TBT, cocraBus 14,5 % ot MupoBoii

' https://www.econstor.eu/bit-

stream/10419/59294/1/485276682.pdf

2 IEA. The role of CCUS in low-carbon pow-
er systems. https:/www.iea.org/reports/the-role-of-
ccus-in-low-carbon-power-systems/how-carbon-cap-
ture-technologies-support-the-power-transition

JIOJTX SHEPTOYCTAHOBOK, T. €. MPUPOCT 00-
nee yeM B 332 paza’.

Oco00 6ombIIoe 3HAYCHUE TEXHOIIO-
CUU yJIaBIUBaHMS YIIIEKHUCJIOTO rasa Mo-
IyT UMETh B peaju3aluy CTpaTerui me-
pexolia K «yrIepoaHOl HEHTPaTbHOCTHY
JUTS psiJia SKOHOMUK, TIIE B SHEPTeTUKE Cel-
Yyac JJOMHHUPYET PUPOIHBIN Ta3 U YroJb,
B Poccuu (47,7 % npuponnsiii ra3) u Kurae
(60,7 % yroms).

Pelissari et al. [39] aemaroT BEIBOA, YTO
B HACTOSIIIEE BPEMsI TEXHOJIOTUYECKHE CIIO-
coObl ynasnusanus CO, HO3BOMISAIOT HOCTH-
ratb 3¢ dextuBHOCTH O601ee 90 %, OTHAKO
MPOIIECC HEM30SKHO CKa3bIBACTCS Ha Ce-
0CCTOMMOCTH MPOU3BOAUMOM 3IEKTPO-
SHEpruu. YCpenHeHHbIC U(PHI IS COBPE-
MEHHBIX AJIEKTPOCTAHIUH C MOTOOHBIMH
TEXHOJIOTUSIMH MO3BOJIMIIM BBISBUTD, YTO
0CTaTOYHAs IMUCCHS JIJISl TA30BBIX AJICKTPO-
crannui cocrapiser 0,049 krCO,/kBr-u,
Ul YTOJBHBIX DJICKTPOCTAHIUN —
0,082 xrCO,/kBT1u.

HopmupoBaHHast CTOMMOCTB AJIEKTPOd-
HEPIrUH Y TOI00HBIX IEKTPOCTAHIINIA JIOBOMb-
HO BBICOKasi, y ra30Bbix — 0,137 nom./kBT-u,
yronbHbIXx — 0,087 moy./kxBT-u. Moxer
[MOKa3aThCsl HEOXKUIAHHBIM, YTO y Ta30BbIX
BEJIMYMHA OKAa3aJach CYIICCTBCHHO BBIIIIC.
[Tpr4rHa TaKoTO SBICHHUS B TOM, YTO TEXHO-
JIOTHH TI0 YJIaBIMBaHUIO YIICKKCIIOTO Ta3a
HAa YTOJIbHBIX AJICKTPOCTAHIUSX HAYAIIN pa3-
pabarhIBaThCS paHbIle U OTPA0OTaHbI ropas-
JI0 JIydliie, B OyayIeM BO3MOXHO M3MEHe-
Hue cutyauuu [40].

3a mporrenuiee NeCATHUIETHE B Ta30-
BOW M YrOJBHOW SHEPIeTUKE, UCTIOIb3Y-
IOIICH TEXHOJOTHU YyJIaBIMBAaHUS YIJIe-
KHUCJIOTO Ta3a, IPOU30ILI0 HEOOIbIIOE
cokparierne cebecronmoct Ha 33 1 2 %,
COOTBETCTBEHHO. Y/IeNbHAs MarepualibHast
WHTEHCHUBHOCTbH, BRIDQXKCHHAS B CyMMap-
HBIX MI-uHcnax 11 JaHHBIX JEKTPOCTaH-
U, CX0%ka, B OCHOBHOM CBSI3aHA C UCTIOJb-

3 TEA. It is time for CCUS to deliver. https:/
www.iea.org/commentaries/it-is-time-for-ccus-to-
deliver
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30BaHUEM BOJHBIX PECYPCOB U COCTABJISCT
CJIEYOIIUE BEJTMYUHBI: TA30BBIC AIEKTPO-
craniyu — 80,657 kr/kBT 4, yronbHbie —
81,88 kr/kBT 4.

4. Pesynbtatbl

Takum o6pazom, B 2023 1. gons Mu-
POBBIX SHEPTOMOIIHOCTEH, OTHOCSIIIUXCS
K HU3KOYIJIEPOJIHBIM, CTaJa Mpeo0iIaiars,
IocTUTrHYB BennmuuHb! B 4,41 TBT, cocra-
BMB B 00meMupoBoii cTpykrype 51,8 %,
MIpeJICTaBIICHO Ha puc. 1.

JHepreTukKa,
He OTHOCcAWaACcA
K HU3KOyrnepoaHou
(4,11)

T3C ¢ CCUS
(0,0037)

A3C (0,394)

OnHaKo TOMUHUPOBAHUE CPEIU HUX
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUH,
JI0 HACTOSIIETO BPEMEHH CHUJIPHO 3aBH-
CAMMUX OT 0COOCHHOCTENW TEXHOJIOTHH
Y IPUPOIHBIX yCIOBHH, IIPUBENIO K TOMY,
YTO CYIIECTBYIOIINE S3HEPrOMOIIHOCTH 3a-
4acTyI0 HE MOTYT MCIIOJIb30BAaThCS B MOJI-
Hoit Mepe. [ToaTomMy 00beM IPOU3BOICTBA
BIIEKTPOdHEPTUM coctaBua 11,12 TpnH
kBT'4, B 00memMupoBoii CTpyKType co-
crapiss nmumb 39,4 %, npeacTaBiaeHO
Ha puc. 2.

€3C (1,42)

B3C (1,02)

rac(1,41)

B1o3C (0,15)
reo3C (0,014)

Puc. 1. M1poBble 3HEPrOMOLLHOCTY HU3KOYTr1epPOo4HbIX UCTOYHUKOB 3Heprun, TBT
Figure 1. World energy capacity of low-carbon energy sources, TW

Hcmounuk: cocTaBiIeHO aBTOpaMHu.

JHepreTuka,
He oTHoCcAWAACA
K HU3KOYr1epoaHoi
(17,11)

€3C (1,42)

B3C (1,97)

rac (4,32)

B1o3C (0,67)
reo3C (0,064)

A3C (2,66)

T3C ¢ CCUS (0,018)

Puc. 2. MMDOBOE NPOM3BOACTBO 3/TIEKTPO3HEPrUN HU3KOYrnepoaHbIMU
MCTOYHNK3MW 3HEPTUN, TPJTH KBT-Y

Figure 2. World electricity production from low-carbon energy sources, trillion kWh

Hcmounuk: coOCTaBICHO aBTOpaMHu.
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Ha ocHoBe coOpanHo# uHpOpMau
obu1a chopMupoBaHa Tabim. 1 ¢ menbko mpo-
BEJICHUSI MHOTOKPUTEPHUAIILHOTO aHAIIN3A.

IMockonbKy pUBEICHHBIE TApaMETPhI
00JTaJIaf0T Pa3IMYHON Pa3MEPHOCTHIO, U3-
Ha4aJbHO OHU OBUIH NPUBENICHBI K Oe3pa3-
MepHOMy Buay. [iis 3To# menu mapame-
TPBI IPOPAHXKUPOBAHBI, PAHKUPOBAHUE
OCYIIECTBISLIOCH TI0 mIKajie ot 1 g0 8, rme
8 ompeneneHo kak HauboJee MPeANoUTH-
TeNbHAsl BETUYHHA.

WToroBelii mokaszareiab i pa3ind-
HBIX HCTOYHHKOB HU3KOYIJICPOHOM SHEPI UM
ompeziesieH KaKk CyMMa OaJlIbHBIX OIICHOK
BCEX MMOKa3aTesIel 1Mo CIIeMyToIIei hopMyrre:

R, = Z”:EiSi’ 3)
i=1

rjie R, — UTOroOBBIi MOKAa3aTesb st i-ro
HCTOYHHKA HU3KOYTIIEPOIHON YHEPTHUH;
E — GannbHas OlEHKa 1JIs I-TO Iapame-

Tpa; S, — ypOBEHb 3HAYMMOCTH -0 Tapa-
METpa; 1 — KOJIMYECTBO MapaMeTpOoB.

[Ipu sToM GamnbHas oueHka Ei orpe-
JiesieHa 1mo ghopMmyiie:

B =t @
M
rae P,— 3Ha4eHue i-To mapamerpa it
KOHKPETHOTO UCTOYHMKA HU3KOYTIIEPOIHOM
dHEpruu; P, — MakCHMaJbHO BO3MOXXHOE
3Ha4YeHue i-ro napamerpa. IloayyeHnsle pe-
3yJBTaThl IPEACTABIEHBI Ha pUC. 3.
IIpoBeneHHBIN MHOTOKpUTEPUATIbHBIN
aHaJIM3 TI03BOJIUII BBISIBUTH, YTO Hauboee
BBICOKOW UTOTOBOM OIIEHKOW IO BCEM TPEM
onennBaemMbiM mapamerpam (LCOE/LEC,
IOJ1./KBT 49; ynenpbHOW BETUINHBI IMUC-
cuu CO,, kr/kBt-4; cymmapubix MI-uncer,
KI/KBT 1) 00agaioT BEeTpsHbIE IEKTPO-
CTaHI[MH, OHU TMOJYYWJIN MaKCUMaJIbHO
BO3MOXHBIN 0aJuT IO BCEM MapaMeTpam.

Tabnuua 1. AKoNoro-aKoOHOMUYEeCKMe NapaMeTpbl, XapaKTepusyolue

HU3KoyrnepogHbie UICTOYHUKK 3HEeprum

Table 1. Ecological and economic parameters characterizing low-carbon energy

sources
Tun HAZKOYTIIEPOTHOTO LCOE/LCE, Cymmaproe YAeNbHas SMHCCHS
MI-uwucio, YIJIEKHUCIIOro rasa,
HWCTOYHHMKA YHEPTUU noiut./ KBru
Kr/kB1u Kr/kB1u
BetpsiHbIe 251eKTpoCTaHITNT 0,036 0,938 0
ConHeYHBIE ANEKTPOCTAHIIUH 0,058 5,051 0
l'unposnexTpocTaHnn 0,047 10964,8 0
buosnepreruka 0,043 4,99 0,37
ATOMHBIE 3JIEKTPOCTAHLINHU 0,155 79,815 0
I'eoTepManbHbIE AIEKTPOCTAH- 0,084 44,609 0
00504
I"a3oBbIe AreKTpOCTAaHIIUU 0,137 80,657 0,049
C TEXHOJIOTUSIMU YJIaBJIUBa-
nus CO,
YrosbHBIE NIEKTPOCTAHITTH 0,083 81,88 0,082
C TEXHOJIOTUSIMH yJIaBIIUBa-
nus CO,

Hcmounux: cocTaBIeHO aBTOpaMHu.
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Puc. 3. KoMnneKcHasa aKonoro-3KoHOMMYecKas OLeHKa
HU3KOYrnepoaHbiX MCTOYHNKOB 3HEPrun, B bannax

Figure 3. Comprehensive environmental and economic assessment
of low-carbon energy sources, in points

Hcemounux: cocTaBIeHO aBTOpaMu.

Conneunast 1 OOHEpPreTHKa HaOpaIu
OJIMHAKOBYIO BEIMUYUHY B 19 0aisioB U pas-
JIEITUII BTOpOe MecTo. TpeTre u ueTBeproe
MECTO 3aHSJIU I'€0TePMaIbHbIE U THUAPO-
ANEKTPOCTAHIINH, TIOTYy4rB o 16 u 15 6an-
JIOB, COOTBETCTBEHHO.

ATOMHBIE JIEKTPOCTAHLIHH B KOM-
IUIEKCHOU 3KOJIOT0-3KOHOMHUUYECKON OLIEHKE
HEMHOTO OTIEPEIHIIH I'a30Bbie ¥ YTOJIbHbIC
C TEXHOJIOTHSIMH YJIaBJIMBAaHUS YIIEKUCIIOTO
rasa, 10 Bceil BUIMMOCTH, PE3yJIbTaT CBS-
3aH C MOJHBIM OTCYTCTBHEM €r0 AMUCCHHU
B Iporiecce aesrenbHocT. OHAKO cepbes-
HBIM ()aKTOPOM, CKa3BIBAIOLIMMCS Ha MX
HTOTOBOM OIICHKE, SIBIISICTCS] BHICOKAS BEJIH-
YMHA HOPMUPOBAHHON CTOMMOCTH 3JIEKTPO-
SHEPTUH, BO3POCIIAs 3a MOCISTHUE TOIBI.

HexoTopsiM HEOXMIaHHBIM BBISIBIICH-
HBIM (DaKTOM CIIEIyeT CUUTATh, YTO Ta30BbIe
Y YTOJIbHBIE JIEKTPOCTAHIIUH, UCTIONb3YIO-
[IMe TEXHOJIOTUH YIaBJIMBAaHUS YIJIEKUCIIO-
IO ra3a, NOIy4WIN OAUHAKOBbIE OaJUIbHbIE
OLICHKH, Pa3ie/IMB COBMECTHO IIECTOE MECTO.

5. O6cyxpeHue pe3ynbraToB

HccnenoBanue mo3BoMIIO ONPEETUTD
HU3KOYITICPOAHBLIC NICTOYHUKU DOHEPI'UHU, 00-
Naialonre B HACTOSIIEe BpeMsi HauOOIb-
e IKOJIOTO-3KOHOMUYECKOH 3¢ (heKTHB-
HOCTBIO, HAMBBICIIYIO OLICHKY B 24 Oasta
MO0 BCEM TPEM OLIEHHBAEMBIM KPUTEPHUSIM
TIOJTyYHIIa BETPSHAS SHEPreTHKa, COTHEUHas
SHepreTHKa Moy4riia Bcero Jumsb 19 6an-
JIOB, YTO MOXKET IMOKA3aThCSI HEOXKUIAHHBIM.

Torres & Petrakopoulou [41] mpu
CPaBHEHHH COJIHEUHBIX SHEPTOYCTaHO-
BOK C BETPSIHBIMH Ha OCHOBE KOMILJIEKC-
HOTO aHaliM3a XU3HEHHOTO IHKJIa OBLIO
YCTaHOBJICHO, YTO BETPOYCTAHOBKHU BCET-
Jla SBJISIOTCS 00JIee DKOJIOTHIECKUMHE d(h-
(exTuBHBIMU. VCTIONB30BaHNE PEIKUX M-
TEPUAJIOB MIPU CTPOUTEIHCTBE HEKOTOPBIX
(hOTOPNEKTPHUYECKHX CUCTEM AeiaeT ux 00-
siee 3 PEKTUBHBIMHU TOJIBKO OTHOCHTEIBHO
YTOJIbHBIX SHCKTpOCTaHHI/Iﬁ.

Xie [42] mpuBOIUT KOMIUIEKCHEIHN aHa-
T3 BO3JCHCTBUS HAa KIMMATHYECKYIO CH-
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CTEMY TEIUIOBBIX, BETPSIHBIX U TUIPOIICK-
TpocTanuuii. OOIIHII BEIBOA, CACTaHHBIMA
B paboTe aHAJOTHYHBINA: BETpsSTHAS DHEP-
reTUKa IMOJy4YWJia HAUBBICUIYIO OLEHKY,
TUJIPO3HEPreTUKA 3HAYUTEIBHO OTCTAET
110 3¢ (HEeKTUBHOCTH, a TEIJIOBast YHEpTe-
THKa Hanbolee mpolieMaTHyHa.

Takum 00pa3om, HaIIW PE3yIbTAThI
B IIEJIOM COTJIACYIOTCS C JAHHBIMH OT Jpy-
TUX UCCIIEN0BATENbCKUX FPYII, HCIIONb30-
BaBIITUX WHBIE METOTUKH PabOThI. MOXKHO
CUMTATh NOATBEPKACHHON HAIIly TUIIOTE3Y,
BBE/ICHHE B KOMILICKCHYIO OIICHKY KpHTE-
pusl MaTepuanbHOW MHTEHCUBHOCTH B MI-
YHUCIIaX TO3BOJISET a/IeKBaTHO OLEHWBATh
o01iee HETaTUBHOE BO3/ICHCTBUE HA OKPY-
JKAIOLIYI0 Cpeny, a 3HAYUT, U BBISBISATH
HU3KOYTJIEPOAHBIE UCTOYHUKHU SHEPTUU
¢ HauOOJIBIITUM JKOJIOTO-KOHOMUYECKUM
a¢dexrom.

OrpaHu4eHHOCTh NMPOBEICHHOTO HC-
CJIeI0BaHUS 3aKJII0YAETCS B AKTyaJIbHOCTH
MOJIYYE€HHBIX PE3YJIBTATOB JIs1 HEKOTOPOIO
KOHKPETHOIO IIePHO/Ia BPEMEHH, TOCKOJIBKY
JAJTbHEHIITNE TEXHOIOTUYECKHE MHHOBAIIH
CIOCOOHBI M3MEHUTH JIFO0OU U3 TPEX KpH-
TEPHUEB, B UTOT€ IKOJIOTO-3KOHOMHUYECKAs
3 heKTUBHOCTH aHATTM3UPYEMBIX HU3KO-
YIIIEPOAHBIX UCTOUHUKOB 3HEPTUM HEU3-
0EKHO N3MEHUTCS.

pyroii BaKHbIi1 MOMEHT: €CJIU KpUTE-
pUU HOPMUPOBAHHON CTOMMOCTH 3JIEKTPO-
SHEPTHUH U YIETHLHOW IMICCHH YTIIEKHUCIIO-
TO ra3a B HaCTOSIIIUI MOMEHT COOMPAIOTCS
W aHAJM3HUPYIOTCA MHOTMMU OpPraHU3allu-
sIMU, TAHHBIE O MaTepuajJbHON MHTEHCUB-
HOCTHU MPEACTABICHBI IMOKA y OTACIBHBIX
HCCIIEIOBATEIBCKUX TPYIII, IO MEpe Jallb-
HEWINX UCCIIEIOBAHUN OHU MOTYT KOPPEK-
THUPOBATHCSL.

B pamkax oOcykaeHus MOTy9eHHbBIX
pe3ynbTaToB clienyeT 0co00 OTMETUTH,
YTO B HACTOAIIEE BpeMs IMPU U3YUYCHUU
9KOJIOTO-3KOHOMUYeCKOl 3(h(PEKTHBHOCTH
HHU3KOYTJIIEPOTHBIX UCTOYHUKOB DHEPTUH
K HUM CJIeyeT OTHOCUTh HE TOJBKO BO3-
0OHOBIIIEMbIE HCTOYHHUKH, HO W UCTIOIB3Y-

IOLIHME UCKOTIAeMOe YIIIEpOoAoCcoAepKaliee
TOTUTMBO C TEXHOJOTHSMH 10 YJIABIMBAHUIO
YIIIEKUCIIOTO Ta3a. IHHOBAIIMOHHKIE yCTa-
HOBKH TI0 KOHCEPBAaIMN yIJIeposa, pume-
HSIEMBIC HEKOTOPBIMH SJIEKTPOCTAHIUAMH,
paboTaOMMHU Ha YTOJIBHOM M ra30BOM
TOTUIMBE, MO3BOJISIIOT CHU3UTh 3MHCCHIO
B BBIOpOCAaX YIVIEKUCIIOro ra3a doiee yeM
Ha 90 %.

Opnnako og0OHBIE TEXHOJOTHH SIB-
JSAIOTCS TOCTATOYHO JHEPro3aTpaTHHI-
MH, B UTOT€ yKa3aHHas CUTyalus IpH-
BOAHUT K YBEJIMYCHUIO HOPMUPOBAHHOM
CTOMMOCTH DJIEKTPOIHEPTUH, Jaenas Ta-
KHe DHEPreTUYeCKHEe HCTOYHHKU MEHee
KOHKYPEHTOCIOCOOHBIMHU. YBEIHYCHHE
YCHJIMH M CPEICTB, HalpaBIIEeMBIX
B Hay4YHO-UCCIIEOBATENLCKAE U OIBITHO-
KoHCTpyKTOpckue paborsr (HUOKP),
MO0 COBEPIICHCTBOBAHUIO JAHHBIX TEXHO-
JIOTHH CTIOCOOHO HECKOJBKO UCIPABUTh
JaHHYIO CHTYaIHI0, 9TO HUMEET OTPOM-
HOE 3HaueHHe ISl POCCHHCKON SHEpreTH-
KM € Ipeo01agaoyM ra3oBbIM TOIUIHBOM
B BHEprobaance.

B nocnennee necstunerre HOPMHUPO-
BaHHAsi CTOMMOCTbH DIIEKTPOIHEPTUH Ta30-
BBIX U YTOJBHBIX JIEKTPOCTAHIUH C TeX-
HOJIOTHSIMH yJABIUBAHUS YTJIEKHCIOTO
rasza CHMU3UJIach Ha HEOONBIIYIO BEJINYH-
Hy (2 1 33 % COOTBETCTBEHHO) OTHOCH-
TEJIBHO BETPOBOM U COJHEYHON 3HEPTUU
(70 u 89 %). Cutyarusi, BUIUMO, OOBSICHS-
eTCsl KOJIOCCAIBHBIMU BIIOKCHUSIMH B MU-
pe B UCCIIEIOBAHHMS 110 TEXHOIOTHYECKOMY
YAEUIEBICHUIO BO30OHOBIISIEMBIX HCTOYHH-
KOB SHEPTUH, B TO BPEMs KaK BIIOKEHUS
B HUOKP 1o m3ydeHuio Bo3MOKHOCTEH
MpeBpaIeHUs TPAAUIOHHBIX UCTOYHUKOB
SHEPrHH B HU3KOYIJICPOAHBIE OBLTH CyIIe-
CTBEHHO MEHBIIE, B 0OCOOCHHOCTH B yCTa-
HOBKH, paboTaloure Ha Ta30BOM TOIUIMBE.

[Ipn uX CymeCTBEHHOM POCTE MOXK-
HO CITPOTHO3MPOBATh 3HAYUTEIHLHOE yBeE-
JIMYEHNUE YKOHOMHUECKOH 2P PEeKTUBHOCTH
TAHHBIX UCTOYHUKOB YHEPTHH, YTO COIEP-
KHUTCS U B NMPOTHO3€ MEKIYHAPOIHOTO
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SHEPreTUYECKOTO areHTCTBa, UX TEXHOJIO-
TUYCCKUH TOTCHI[MA TI0 YICIICBICHHUIO
TIOTJIONIEHUS YITICKUCIIOTO Ta3a B TIOJTHOM
Mepe He UCIOJIb30BaH. SlepHas sHepre-
THKa KaK UCTOYHHK HU3ZKOYTIEPOTHOUH
SHEPIruM UMeeT 0oJiee JIYUIIYI0 SKOJIOTO-
9KOHOMHYECKYI0 3()(HEKTUBHOCTH B CPaB-
HEHHH C YTOJILHBIMU ¥ FA30BBIMU 3JICKTPO-
CTAHIMSAMHU C TEXHOJIOTHSIMH YITaBJIHUBAHUS
YIJIEKHUCIIOTO Ta3a, OAHAKO B IIOCIIEIHHE TO-
IIbI y Hee BBIPOCIIa HOPMHUPOBAHHAS CTO-
AMOCTbH JJIEKTPOIHEPTHH, YBEIUIUBIIUCH
3a pecarunetne ¢ 0,123 gomn./kBt-u
1m0 0,155 momn./kBt 4.

Janubiii hakt HeM30e:KHO OyJeT cKa-
3pIBaThCS Ha JalibHEHIIEe KOHKYypeH-
TOCTIOCOOHOCTH SIIEPHOW SHEPTETHUKHU
OTHOCHUTEIFHO WHBIX UCTOYHHUKOB HU3KO-
YIJICPOAHOMN SHEPTUU, JJIS €€ YITydIIeHUS
Takke norpedyrorcs ysenuuenne HUOKP
C IePCIIEKTUBHOM 1IEIhI0 CHU3UTH Ce0eCTO-
HMMOCTb AIIEKTPOIHEPTHH TIPH 0€3yCIIOBHOM
COXpaHEHHUH BCEX CYNIECTBYIOIINX MEp KO-
JIOTUYECKOH O0€30IacHOCTH.

Hccnenosanue mo3BoJIMIIO YCTaHO-
BUTh MHTEPECHBIH (akT: oOlIre dHEPTo-
MOIIHOCTH HU3KOYIJIEPOIAHBIX dHEPTUH
B 2023 1. cTanmu TOMUHUPYIONTUMH B MH-
pe, nocTurHyB BenuuuHsl B 51,8 %, a mo-
JIs1 BRIpa0aThIBAEMOI SHEPTUHU COCTABIISIET
tonbko 39,4 %, T.e. menbiie B 1,31 pasa.
JlanHas cutyanus 0ObSICHAETCS CYIIECTRY-
FOLIUMH TEXHOJIOIMYECKUMHU U MPUPOIHBI-
MU TIpoOsieMaMy BO30OHOBIIIEMBIX HCTOY-
HUKOB DHEPTHH, He CIOCOOHBIX B TTOTHOM
Mepe peanau3oBaTh COOCTBEHHYIO yCTa-
HOBJICHHYIO MOIIHOCTh. OCOOCHHO BEJH-
KO PacXOXJCHUE y COTHEYHON SHEpPreTH-
KM, Ybsi MOIIHOCTh, nocturmas 16,6 %
OT 00mEeMHpPOBOM, TO3BOJISIET BhIpada-
TBIBaTh JUIIb 5,03 % MHpPOBOHN 2HEpPrUU.
B 10 BpeMms kak y siIepHON SHEPTeTUKH
¢ 4,65 % oT MUPOBOH PHEPTOMOILIHOCTH,
JIOJIS. BEIPa0aThIBAEMO# IEKTPOIHEPTUU
cocrasiser 9,4 %.

YcTaHOBIICHHBIN (DaKT O3HAYAET, YTO
TPaIUITUOHHBIE NCTOYHUKH SHEPTHH pado-

TaroT B ropasao 0oJee CTaOMIEHOM peKUME
U B MCHBIIC CTCIICHU 3aBUCAT OT OKpYyIKa-
IOIKUX TPUPOJHBIX (hakTopoB. B manb-
HEHINX UCCIIEIOBAHUAX MPEJIONAraeTcst
MPHUIATh 3HAYCHUE YKA3aHHOMY SIBIICHHIO
U MPEAJIOKUTh CeNUaIbHbIN K03 duIu-
€HT, MO3BOJISIONINKA YUYUTHIBATH B MHOTO-
KpUTEpPHATHHOM aHaJN3€e CTa0UIBHOCTD
paboThl U BO3MOXKHOCTH O0Jiee TIOJTHOTO
WCIOJIb30BaHHsI YCTAHOBJICHHOMN YHEPro-
MOITHOCTH JJISl PA3JIMYHBIX HU3KOYTIIEPOI-
HBIX UCTOYHHKOB SHEPTHH.

Jpyro#t BaxHBIH (hakToOp: mepexon
K HU3KOYTJIEPOAHON YHEPTETHKE JOIKEH
BE€CTHU HE TOJIBKO K COKPAII€HNIO SMUCCUHN
YIIEKUCIIOTO Ta3a U JOCTHKEHHUIO «yTIie-
POIHOW HEUTPATHLHOCTUY, HO U K 00IIe-
MYy YAYYIICHUIO COCTOSHUS OKPYXKaro-
e cpenabl, 0OCTaHOBKE II00albHOTO
ouocdepHOro Kkpusuca. ITo BO3MOKHO
P CYIIECTBEHHOM yMEHBIIEHUN OHO-
cepHBIX MaTepHaTbHBIX MOTOKOB, HC-
MOJb3YEMbIX YHEPTETUKOU, TOCKOIbKY
oOuIuii mepeHoc BemecTBa OJHOM IJIeK-
TPOIHEPTETHUECKON OTPaCIbIO SKOHOMH-
k1 Poccuu B HacTosiIee BpeMst JOCTHTAET
2 MJIpI TOHH, 4TO B 6,5 pa3 GoJiblle ped-
HOTO cTOoKa poccuiickux pek (300 miH
TOHH) M COMOCTABUMO C PEYHBIM CTOKOM
TBEPJBIX BEIICCTB pekaMu Bceil 3emun
(2,5-5 mupa touH) [4]. [TosTomy mns
MOJIHOM U aJ€KBaTHOM OLEHKHU 3KOJIOTO-
9KOHOMUYECKOH 3P PEeKTUBHOCTH HU3KO-
YIJIepOAHBIX HCTOYHUKOB SHEPTHH, He-
00X0JIUMO MPOBeJcHUE 0053aTECIBHOTO
aHajaW3a BIHMSHHUSA HA CYN[CCTBYIONHEC
OuocdepHbIe MOTOKH.

Hcnonb3oBanue pa3paboTaHHOTO Me-
TOAUYCCKOTO MHCTPYMEHTApPUA B HEKOTO-
PBIX CITy4asx yKe MO3BOJISIET TOJTy4Yarh He-
OKHJIAHHBIC PE3yNbTAThI, TAK, B YACTHOCTH,
OBLITO BBISBJICHO, YTO Ta30BbIC U YTOJbHBIC
ANEKTPOCTAHINH, HCIIOIB3YIOIINE TEXHOJIO-
TMU yJlaBJIMBaHUA YTJICKHUCJIOTO ra3a, B Ha-
cTosIee BpeMsi 00IaaloT OIMHAKOBBIM
YPOBHEM 3KOJIOTO-DKOHOMHYIECKOH 3 dek-
TUBHOCTH.
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6. 3aknioueHne

[MocTraBienHass menab HCcClegoOBa-
HUs OblIa JIOCTUTHYTA, MPOBEJICHHBIN
MHOTOKPUTEPUAIBHBIN aHaINU3 T03BO-
JIAJ BBISIBUTH, YTO HAMOONBIIIEH IKOJIOTO-
9KOHOMHYECKOH 3P (PEeKTUBHOCTHIO 00-
Jalal0T BETPSHBIC DICKTPOCTAHIIUM,
y HUX HamMmeHwpmas BennunHa LCOE/
LEC — 0,036 pomr./kBT 4 u cymmapHOro
MI-uncira — 0,938 xr/kBT-4, a BEIOPOCHI
YIIEKHCIIOTO ra3a TMOHOCTHIO OTCYTCTBYIOT.

HemHoro um yctymarr B mokasaresne
HOPMHUPOBAHHOW CTOMMOCTH AIIEKTPOIHEP-
THU COJTHEUHBIE U OMOANIEKTPOCTAHIINH, Be-
JIMYMHA UX MaTepUaIbHONH HHTCHCUBHOCTH,
BhIpakeHHas B cymMmmapHbiXx MI-uncnax,
Xye, COOTBETCTBEHHO, B 5,38 u 5,31 pas.
[Ipu mpou3BOACTBE CONHEUHBIX MaHENEH
Y TOJITOTOBKE OMOTOIUIMBa OMOChepHbIe
MaTepualbHO-dHEPTETUUECKHE MOTOKH
TpaHCHOPMUPYIOTCS B OOJIBINEH CTEIEHH.

l'eoTepmanbHBIE ¥ THAPOINEKTPOCTAH-
oUH 0071aal0T HU3KOW HOPMUPOBAHHOM
CTOMMOCTBIO 3JIEKTPOIHEPTHUU M BBICOKHU-
MU BEJIMYMHAMH MaTepHabHOW MHTCHCHB-
HOCTH. [IprunHa — BBICOKME KallUTaJILHBIC
3arpaThl ¥ U3MEHEHUS] BOJHOTO PEXXHMA
Ha TPUIETAIOIINX TEPPUTOPHUAX, CKa3bIBa-
FOIIUECS HA COCTOSTHIH OKPYKArOIIeH mpH-
POIHOM Cpenbl.

SnepHas 3HepreTukKa Kak HCTOY-
HUK HU3KOYIJICPOJAHON PHEPrUH 3aHUMa-
€T MPOMEXYTOUYHOE MOJOKEHUE MEXKIY
BO300OHOBISIEMBIMU M TPAJAUIINOHHBIMH
MCTOYHUKaMU >Hepruu. Ee KoMIutekcHast
9KOJIOr0-3KOHOMHUYECKas 3PPEKTUBHOCTh
BBIIIE, YEM Y Ta30BBIX U YTOJIbHBIX JJICK-
TPOCTAHIUH, UCIOJNB3YIOUIUX TEXHOJO-
run ynasnusanus CO,. SnepHyro sHep-
TETUKY W BO30OHOBIIIEMYIO OOBbEIUHSIET
MMPAKTHYECKH TIOJTHOE OTCYTCTBHE DMHC-
CHHU YTJIEKUCIIOTO Ta3a, (haKT, HMEIoIui

Cnu1coK ncnonb30BaHHbIX UCTOYHMKOB

BaKHOE 3HAUYECHHE NPU IEPEXOe dHepre-
TUKU K «YTIEPOJHOW HEUTPATBHOCTHY.
OpHaKO HEOOXOJMMO OTMETUTH JOBOJBHO
BBICOKYIO CE0ECTOMMOCTD EKTPOIHEPIUU
HOBBIX ADC. U13-3a Bo3pocmux TpedoBa-
HUH K 9KOJIOTHYECKOH 0e3011acCHOCTH OHA
YBEIMUYUBAJIACh TOCIEIHNUE TOIBI, JOCTHUT-
HYB K HACTOSIIEMY MOMEHTY BEIUYHHBI
B 0,155 momn./xBt 4.

Y UHBIX COBPEMEHHBIX HCTOYHUKOB
SHEPTUH, HCIIOb3YIOIINX UCKOIIAaeMOE TO-
TUIMBO ¥ IPUMEHSIOIIUX TEXHOIOTUH YIIaB-
JIMBAHMUS YITIEKHUCIIOTO Ta3a, IPOU30IIIO He-
KOTOPOE CHI)KECHUE CEOCCTOMMOCTH, XOTS
Y HE 0YEHb CyIIecTBeHHOEe. B KadecTBe He-
OKHAIAHHOTO (pakTa OBLIO BEISBJICHO, UTO,
HECMOTPS Ha W3HAYaJIbHO OOJIBIIYIO yIJIe-
POIHYI 3P (HEKTUBHOCTH Fa30BBIX AJIEK-
TPOCTaHIUH 110 CPAaBHEHUIO C YTOJbHBIMU
(8 1,81 paza) u mpumMepHO PaBHYIO YIEINb-
HYIO0 MaTepHajbHYI0 HHTEHCUBHOCTS, OJia-
rofaps OONBIINM 3aTpaTaM Ha yTHIN3ALUIO
YIJIEKUCIIOTO Ta3a, OHU MMEIOT OIMHAKOBYIO
9KOJIOTO-3KOHOMUYECKYIO 3(PEKTUBHOCTb.

Teopernueckas 3HAYUMOCTb paOOTHI
3aKiIrouaeTcs B 000CHOBaHUHM HEOOXOIU-
MOCTH KOMILUIEKCHOM OIICHKH HH3KOYTIIe-
POIHBIX MCTOYHUKOB SHEPIHH C LEIBIO
BBISIBJICHUS cpean HUX 3()(EeKTUBHO CHU-
KAIOIMINX SMHUCCHIO TIAPHUKOBBIX TA30B MPH
HAaUMEHBILNX 3aTPaTax U OTHOBPEMEHHO
YMEHBIIAIONINX HAPYIIEHHOCTh €CTECTBEH-
HBIX MaTe€pHaIbHBIX OHOC(EPHBIX ITOTOKOB
B IIPOIIECCE XO3AUCTBEHHOM JESATEIIBHOCTH.

C mpakTH4ecKkol TOUYKH 3PEHUS HOIy-
YEHHBIE PE3yJbTaThl IO3BOJIAT NIPU NPUHS-
TUY PELIeHUH onpenenuTs Hanbonee mep-
CTIEKTHBHBIC HU3KOYTJIEPOIHBIE HCTOUHUKH
SHEPTHH, IEPBOOYEPETHOE PA3BUTHE KOTO-
PBIX 00ECIIEUUT TOCTHKEHUE KYIIIEPOLHOM
HEHTpaJbHOCTHY C HAHOOJBIICH IKOIOTO-
SKOHOMHYECKOH 3 (HEKTUBHOCTEIO.

1. Saleh H., Hassan A. The challenges of sustainable energy transition: A focus on renewa-
ble energy // Applied Chemical Engineering. 2024. Vol. 7, No. 2. 2084. https://doi.org/10.59429/

acev7i2.2084

ISSN 2712-7435

Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 696-720


https://doi.org/10.59429/ace.v7i2.2084
https://doi.org/10.59429/ace.v7i2.2084

. Dmitry Y. Dvinin, Alexey Y. Davankov

2. Dorninger C., Abson D., Fischer J., Wehrden H. Assessing sustainable biophysical hu-
man—nature connectedness at regional scales / Environmental Research Letters. 2017. Vol. 12.
055001. https://doi.org/10.1088/1748-9326/aa68a5

3. Gorshkov V. G., Makarieva A. M. Key ecological parameters of immotile versus loco-
motive life / Russian Journal of Ecosystem Ecology. 2020. Vol. 5, No. 1. Pp. 1-18. https:/doi.
0rg/10.21685/2500-0578-2020-1-1

4. Jeunun J. 1O., [aganxoe A. FO. Bnusinue anbTepHATUBHBIX UCTOUHHUKOB DHEPTUU
Ha COIHO-3KOJIOT0-KOHOMHYECKYI0 cOaTaHCHPOBaHHOCTE pernoHoB. Uensounck: Yenl'VY, 2022.
126 c. https://doi.org/10.47475/9785727118245

5. Guo H. Case study analysis of low-carbon economy // Advances in Economics Management
and Political Sciences. 2023. Vol. 63. Pp. 249-255. https:/doi.org/10.54254/2754-1169/63/20231431

6. Elizbarashvili N., Meladze G., Yeghyan M., Elizbarashvili R. Geographical indicators of sus-
tainable development and assessment of the impact on the environment / IOP Conference Series: Earth
and Environmental Science. 2019. Vol. 381. 012022. https:/doi.org/10.1088/1755-1315/381/1/012022

7. Korhonen J., Honkasalo A., Seppala J. Circular Economy: The Concept and its
Limitations // Ecological Economics. 2018. Vol. 143. Pp. 37-46. https://doi.org/10.1016/j.
ecolecon.2017.06.041

8. Chen J.,, Gao M., Cheng S., Xu Y., Song M., Liu Y., Hou W., Wang S. Evaluation and driv-
ers of global low-carbon economies based on satellite data / Humanities and Social Sciences
Communications. 2022. Vol. 9. 153. https:/doi.org/10.1057/s41599-022-01171-y

9.A4li E. B., Anufriev V. P. Revisiting the energy consumption, economic growth and the en-
vironmental Kuznets curve in developing countries / Economy of Regions. 2023. Vol. 19, No. 1.
Pp. 75-84. https://doi.org/10.17059/ekon.reg.2023-1-6

10. Cmapooybey H. B., I puwenxo FO. O., Beaux U. C., Huxynuna H. JI. JKOHOMITYECKAs OICH-
Ka TOCJIEICTBUH BBEICHUS TPAHCTPAHHYHOTO YTJIEPOIHOTO PErYIMPOBAHUS A PETHOHAIBHO-
TO TPOMBIIIIEHHOTO KOMIUIeKca (Ha mpumepe CBepaioBckoit obmactu) // Journal of Applied
Economic Research. 2022. T. 21, Ne 4. C. 708—733. https://doi.org/10.15826/vestnik.2022.21.4.025

11. Proskuryakova L. The Contribution of Low-Carbon Energy Technologies to Climate
Resilience // Climate. 2023. Vol. 11, Issue 12. 231. https://doi.org/10.3390/clil1120231

12. Fan J.,, Wei S., Yang L., Wang H., Zhong P., Zhang X. Comparison of the LCOE between
coal-fired power plants with CCS and main low-carbon generation technologies: Evidence from
China // Energy. 2019. Vol. 176. Pp. 143—155. https://doi.org/10.1016/j.energy.2019.04.003

13. Porfiriev B. N., Shirov A. A. Strategies for Socioeconomic Development with Low
Greenhouse Gas Emissions: Scenarios and Realities for Russia // Herald of the Russian Academy
of Sciences. 2022. Vol. 92, No. 3. Pp. 230-238. https://doi.org/10.1134/s1019331622030030

14. Manvyes FO. I, Cynmanog b. P. UccienoBanue COIMO-IKOIOT0-3KOHOMUYIECKOHN cOa-
JMAaHCHPOBaHHOCTH pernoHOB P® // BecTHHK AnTaiickoil akaeMun SKOHOMUKH 1 mipaBa. 2022.
Ne 6-1. C. 110-115. https:/doi.org/10.17513/vaael.2253

15. Kosanesa H. O., Cmoanuukoga E. M. JKONOTHS: KU3Hb B «HCYCTOHUHBOH OmMOche-
pe» // Uctopus u coBpeMeHHOCTB. 2022. Ne 4. C. 58—80. https:/doi.org/10.30884/iis/2022.04.04

16. Akimoto K., Sano F., Nakano Y. Assessment of comprehensive energy systems for achieving
carbon neutrality in road transport / Transportation Research Part D: Transport and Environment.
2022. Vol. 112. 103487. https://doi.org/10.1016/j.trd.2022.103487

17. Wu L. Comprehensive evaluation and analysis of low-carbon energy-saving renovation pro-
jects of high-end hotels under the background of double carbon // Energy Reports. 2022. Vol. 8,
Supplement 7. Pp. 38—45. https:/doi.org/10.1016/j.egyr.2022.05.082

18. Saraji M. K., Streimikiene D. An analysis of challenges to the low-carbon energy transition
toward sustainable energy development using an IFCM-TOPSIS approach: A case study // Journal
of Innovation & Knowledge. 2024. Vol. 9, Issue 2. 100496. https://doi.org/10.1016/1.jik.2024.100496

Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 696-720 ISSN 2712-7435


https://doi.org/10.1088/1748-9326/aa68a5
https://doi.org/10.21685/2500-0578-2020-1-1
https://doi.org/10.21685/2500-0578-2020-1-1
https://doi.org/10.47475/9785727118245
https://doi.org/10.54254/2754-1169/63/20231431
https://doi.org/10.1088/1755-1315/381/1/012022
https://doi.org/10.1016/j.ecolecon.2017.06.041
https://doi.org/10.1016/j.ecolecon.2017.06.041
https://doi.org/10.1057/s41599-022-01171-y
https://doi.org/10.17059/ekon.reg.2023-1-6
https://doi.org/10.15826/vestnik.2022.21.4.025
https://doi.org/10.3390/cli11120231
https://doi.org/10.1016/j.energy.2019.04.003
https://doi.org/10.1134/s1019331622030030
https://doi.org/10.17513/vaael.2253
https://doi.org/10.30884/iis/2022.04.04
https://doi.org/10.1016/j.trd.2022.103487
https://doi.org/10.1016/j.egyr.2022.05.082
https://doi.org/10.1016/j.jik.2024.100496

Comprehensive Environmental and Economic Assessment of Low-Carbon Energy Sources .

19. Filimonova 1. V., Kozhevin V. D., Provornaya 1. V., Komarova A. V., Nemov V. Y. Green en-
ergy through the LCOE indicator / Energy Reports. 2022. Vol. 8, Supplement 15. Pp. 887—893.
https://doi.org/10.1016/j.egyr.2022.10.165

20. Sklar-Chik M., Brent A., De Kock I. Critical review of the levelised cost of energy met-
ric // South African Journal of Industrial Engineering. 2016. Vol. 27, No. 4. Pp. 124—133. https:/doi.
0rg/10.7166/27-4-1496

21. Saurat M., Ritthoff M. Calculating MIPS 2.0 // Resources. 2013. Vol. 2, Issue 4. Pp. 581-607.
https://doi.org/10.3390/resources2040581

22. Muniyandy E., Dilli Babu P. Study of Solar Energy and Future Needs // International
Research Journal on Advanced Science. 2021. Vol. 3, Issue 9S. Pp. 23-28. https:/doi.org/10.47392/
irjash.2021.244

23. Liedtke C., Bienge K., Teubler J. Resource Use in the Production and Consumption
System — The MIPS Approach // Resources. 2014. Vol. 3, Issue 3. Pp. 544-574. https:/doi.
org/10.3390/resources3030544

24. Huang C., Liu C., Zhong M., Sun H,, Gao T., Zhang Y. Research on Wind Turbine Location
and Wind Energy Resource Evaluation Methodology in Port Scenarios // Sustainability. 2024.
Vol. 16, Issue 3. 1074. https://doi.org/10.3390/sul6031074

25. Vivchar A. N., Sigitov O. Y. Operational Problems in Incorporating Wind Farms and
Thermal Power Plants into an Electric Power System // Power Technology and Engineering.
2023. Vol. 57. Pp. 129-135. https://doi.org/10.1007/s10749-023-01633-6

26. Bayazit Y. The effect of hydroelectric power plants on the carbon emission: An exam-
ple of Gokcekaya dam, Turkey / Renewable Energy. 2021. Vol. 170. Pp. 181-187. https:/doi.
org/10.1016/j.renene.2021.01.130

27. Berga L. The Role of Hydropower in Climate Change Mitigation and Adaptation:
A Review // Engineering. 2016. Vol. 2, Issue 3. Pp. 313-318. https://doi.org/10.1016/J.
ENG.2016.03.004

28. Dvinin D. Y. Comparative analysis of traditional and alternative energy in the Russian
Federation // E3S Web of Conferences. 2020. Vol. 157. 03015. https:/doi.org/10.1051/e3s-
conf/202015703015

29. Copoxun B. B. DKOHOMHYECKHE ACMEKTHI MEPEX0/la Ha HU3KOYTIEPOAHYIO YHEPTETH-
Ky // Auckyccust. 2023. T. 116, Ne 1. C. 46-56. https:/doi.org/46320/2077-7639-2023-1-116-46-56

30. Macapun E. P., T'umenvman JI. J[., Kapaesa A. Il., Kucenes A. B.,
Koowcesnuxos M. B. MeTogmdeckuii TOAXOA K SKOJIOT0-KOHOMHYECKOH OIleHKEe MPOEKTOB OHO-
ra3zoBoii saepretuxy // Journal of Applied Economic Research. 2022. T. 21, Ne 2. C. 217-256.
https://doi.org/10.15826/vestnik.2022.21.2.009

31. Modeling and Control Dynamics in Microgrid Systems with Renewable Energy Resources /
edited by C. B. Ramesh, J. J. Justo, F. Mwasilu. Academic Press, 2023. 419 p. https:/doi.org/10.1016/
C2020-0-02542-9

32.Yao Y, Xu J-H., Sun D-Q. Untangling global levelised cost of electricity based on multi-factor
learning curve for renewable energy: Wind, solar, geothermal, hydropower and bioenergy // Journal
of Cleaner Production. 2021. Vol. 285. 124827. https://doi.org/10.1016/j.jclepro.2020.124827

33. Kabeyi M. Geothermal Electricity Generation, Challenges, Opportunities and
Recommendations // International Journal of Advances in Scientific Research and Engineering.
2019. Vol. 5, No. 8. Pp. 53-95. https://doi.org/10.31695/1JASRE.2019.33408

34. Laveet K., Md H., Mamdouh E., Mansoor U. Technological Advancements and Challenges
of Geothermal Energy Systems: A Comprehensive Review // Energies. 2022. Vol. 15, Issue 23.
9058. https://doi.org/10.3390/en15239058

35. Krumins J., Klavins M. Investigating the Potential of Nuclear Energy in Achieving
a Carbon-Free Energy Future // Energies. 2023. Vol. 16, Issue 9. 3612. https:/doi.org/10.3390/
enl6093612

ISSN 2712-7435 Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 696-720


https://doi.org/10.1016/j.egyr.2022.10.165
https://doi.org/10.7166/27-4-1496
https://doi.org/10.7166/27-4-1496
https://doi.org/10.3390/resources2040581
https://doi.org/10.47392/irjash.2021.244
https://doi.org/10.47392/irjash.2021.244
https://doi.org/10.3390/resources3030544
https://doi.org/10.3390/resources3030544
https://doi.org/10.3390/su16031074
https://doi.org/10.1007/s10749-023-01633-6
https://doi.org/10.1016/j.renene.2021.01.130
https://doi.org/10.1016/j.renene.2021.01.130
https://doi.org/10.1016/J.ENG.2016.03.004
https://doi.org/10.1016/J.ENG.2016.03.004
https://doi.org/10.1051/e3sconf/202015703015
https://doi.org/10.1051/e3sconf/202015703015
https://doi.org/46320/2077-7639-2023-1-116-46-56
https://doi.org/10.15826/vestnik.2022.21.2.009
https://doi.org/10.1016/C2020-0-02542-9
https://doi.org/10.1016/C2020-0-02542-9
https://doi.org/10.1016/j.jclepro.2020.124827
https://doi.org/10.31695/IJASRE.2019.33408
https://doi.org/10.3390/en15239058
https://doi.org/10.3390/en16093612
https://doi.org/10.3390/en16093612

. Dmitry Y. Dvinin, Alexey Y. Davankov

36. Boccard N. The cost of nuclear electricity: France after Fukushima / Energy Policy. 2014.
Vol. 66. Pp. 450—461. https://doi.org/10.1016/j.enpol.2013.11.037

37.Sfez S., Dewulf J, De Soete W., Schaubroeck T., Mathieux F., Kralisch D.,
De Meester S. Toward a Framework for Resource Efficiency Evaluation in Industry:
Recommendations for Research and Innovation Projects // Resources. 2017. Vol. 6, Issue 1. 5.
https://doi.org/10.3390/resources6010005

38. Alsanousie A., Attia A., Elhelw M., Elsamni O. Towards nearly zero emissions natural gas-
fired power plants using cryogenic carbon dioxide capture technology // International Journal
of Greenhouse Gas Control. 2023. Vol. 127. 103928. https:/doi.org/10.1016/j.ijggc.2023.103928

39. Pelissari M., Canas S., Barbosa M., Tassinari C. Decarbonizing coal-fired power plants:
Carbon capture and storage applied to the Jorge Lacerda thermoelectric complex / Results in
Engineering. 2023. Vol. 19. 101249. https:/doi.org/10.1016/j.rineng.2023.101249

40. Wang Y., Zhao L., Otto A., Robinius M., Stolten D. A review of post-combustion CO, cap-
ture technologies from coal-fired power plants // Energy Procedia. 2017. Vol. 114. Pp. 650—665.
https://doi.org/10.1016/j.egypro.2017.03.1209

41. Torres J. F., Petrakopoulou F. A Closer Look at the Environmental Impact of Solar
and Wind Energy // Global Challenges. 2022. Vol. 6, Issue 8. 2200016. https:/doi.org/10.1002/
gch2.202200016

42. Xie R. The Impacts of Different Power Plants on Climate: Evidence from Fossil-fuel,
Hydroelectric & Wind Power // E3S Web of Conferences. 2023. Vol. 424. 02007. https:/doi.

org/10.1051/e3sconf/202342402007

MHDOOPMALINA OB ABTOPAX
JABunun Imutpuii FOpbeBny

Kanauaar 5KOHOMUYECKHX HAayK, JOLEHT, CTApPIINi HAyYHBIH COTPYNHHK, JOLCHT Kade-
JIPbI T€O3KOJIOTUU U TIPUPOIONOIb30BaHus YelsiIONHCKOTO rOCyJapCTBEHHOTO yHUBEPCUTETA,
r. Yensiouuck, Poccus (454001, 1. YensiOunck, yii. bparseB Kammpunsix, 129); ORCID https://orcid.
0rg/0000-0002-9451-4445 e-mail: dvinin1981@mail.ru

JaBankoB Anekceii lOpbeBny

JIOKTOp KOHOMUYECKUX HAyK, Mpodeccop, BeAYIINA HAYIHBIH COTPYIHUK, podeccop Kade-
JIpbl SKOHOMUYECKOI TEOPHH U PErHMOHANBLHOrO pa3BUTHs YelsiONHCKOrO rocy1apcTBEHHOTO
yHHBepcuTeTa, T. Yensounck, Poccus (454001, r. Yensabunck, yn. bpatseB Kamupunasix, 129);
ORCID https://orcid.org/0000-0002-0209-5301 e-mail: iserp@csu.ru

BNArOOAPHOCTU

HccnemoBanne BEIIOTHEHO 3a cueT rpanTa Poccuiickoro Hayunoro ¢orma Ne 24-28-00900,
https:/rscf.ru/project/24-28-00900/

Ana UMTUPOBAHUA

Heunun /. 0., JaBankoB A. FO. KommnekcHast 5K0J10ro-aKOHOMHUY€ECKas OLIEHKa HU3KOYTJIEPOI-
HBIX ICTOYHHKOB 5Hepru // Journal of Applied Economic Research. 2024. T. 23, Ne 3. C. 696—720.

https://doi.org/10.15826/vestnik.2024.23.3.028

MHDPOPMALINA O CTATbE

Hata noctynnenus 17 urons 2024 r.; nata nocTyIUIeHHS TocTe peteH3upoBanus 18 urons 2024 r.;
JaTa NpUHATHS K nedatu 24 nrong 2024 r.

Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 696-720 ISSN 2712-7435


https://doi.org/10.1016/j.enpol.2013.11.037
https://doi.org/10.3390/resources6010005
https://doi.org/10.1016/j.ijggc.2023.103928
https://doi.org/10.1016/j.rineng.2023.101249
https://doi.org/10.1016/j.egypro.2017.03.1209
https://doi.org/10.1002/gch2.202200016
https://doi.org/10.1002/gch2.202200016
https://doi.org/10.1051/e3sconf/202342402007
https://doi.org/10.1051/e3sconf/202342402007
https://orcid.org/0000-0002-9451-4445
https://orcid.org/0000-0002-9451-4445
mailto:dvinin1981@mail.ru
https://orcid.org/0000-0002-0209-5301
mailto:iserp@csu.ru
https://rscf.ru/project/24-28-00900/
https://doi.org/10.15826/vestnik.2024.23.3.028

Comprehensive Environmental and Economic Assessment of Low-Carbon Energy Sources .

Comprehensive Environmental and Economic Assessment
of Low-Carbon Energy Sources

Dmitry Y. Dvinin (© <, Alexey Y. Davankov

Chelyabinsk State University,
Chelyabinsk, Russia

DA dvininl981@mail .ru

Abstract. The article presents the results of a study of various low-carbon energy sourc-
es based on a multi-criteria analysis for the purpose of a comprehensive environmen-
tal and economic assessment of the effectiveness of their use. The peculiarity of the

study is that it analyzed both renewable energy sources and traditional fossil fuel based

ones using innovative technologies for carbon dioxide capture and storage, as well as

nuclear energy. The purpose of this work is to conduct a comprehensive assessment
based on three criteria: normalized cost of electricity LCOE (Levelized Cost of Energy)/
LEC (Levelized Energy Cost), specific value of carbon dioxide emissions and material in-
tensity expressed in total MI (Material Input) numbers. The hypothesis of the study is as

follows: the introduction of the criterion of material intensity in Ml numbers into a com-
prehensive assessment will allow one to identify low-carbon energy sources with the

greatest ecological and economic effect. As a result, it was found thatin 2023, the glob-
al energy capacity of low-carbon energy sources reached 51.8 %, but the share of ener-
gy produced by them is significantly lower, amounting to only 39.4 %. The multi-criteria

analysis made it possible to identify low-carbon energy sources that, at the lowest cost,
provide the greatest reduction in carbon dioxide emissions, and at the same time reduce

the overall environmental impact by reducing the disturbance of biospheric material flows.
Wind farms have high ecological and economic efficiency, while solar energy sources and

bioelectric power plants — slightly less so. Geothermal and hydroelectric power plants

have a low normalized cost of electricity, but they have relatively high values of materi-
al intensity. The environmental and economic efficiency of nuclear power is higher than

that of gas and coal-fired power plants using carbon dioxide capture technologies; it oc-
cupies an intermediate position between renewable and traditional energy sources. An

unexpected established fact is that gas and coal-fired power plants with carbon diox-
ide capture technologies have the same environmental and economic efficiency. The re-
sults obtained can be useful in making decisions about the possibility of prioritizing the

development of individual low-carbon energy sources.

Key words: low-carbon energy sources; levelised cost of energy; specific carbon dioxide
emission; material intensity; integrated environmental and economic efficiency.
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AHHOmMayus. 3KoOHOMVKa cybbexkToB Poccurckon DepepaLmm, NpeacTaBstoLLmx cobom
COLMO-3K0/10r0-3KOHOMUYECKNE CUCTEMDI, X8PaKTEPU3YETCS BbICTPO MEHSAOLLMMUCS
yCnoBsusaMK, BAMSAIOLWLMMM Ha X DYHKLMOHMPOBaHMeE. CnegoBaTenbHO, NPy MOLENMPOBa-
HWUW HEO0CTaTOYHO TP3AULIMOHHbBIX MOLX0L0B H38 OCHOBE A0/ITOCPOYHbIX TPEHAOB M MO-
CTPOEHMS COOTBETCTBYIOLLMX MOOENEN U TpebyeTcs X pa3BUTUE, B TOM YACIIE 38 CHET
COYEeTaHMs C APYrnuMm NOAX0L3MU, Y4NTbIBIHOLLMMN M3MEHYMBOCTb YCcnoBuin. Kpome
TOro, MHMOPMaLUMOHHbIE Ba3bl U3 OTKPbITbIX MCTOYHWMKOB 00N1343t0T HEONPeAeeHHO-
CTbt0 (B pa3HbIX UCTOYHUKAX [/19 OAHOT0 NMOKa3aTesns MOryT BbiTb OTIMYHBIE SHAYEHNS).
HekoTopble NoKa3aTenv NOCTOSHHO KOPPEKTUPYIOTCH: BHOCATCA UBMEHEHMWS B 3H3Ye-
HWS ONa Npegbloywmx nepmonos. [epnogoB OLEHKM HEOOCTATOYHO A1 METOL0/10-
rMYecKM 06OCHOBAHHOI O, C TOYKM 3PEHNS MATEMATUYECKOW CTATUCTUKM, MOCTPOEHMS
mMogenen. Peaynbtatbl GYHKLMOHUPOBAHMS 33BUCAT OT BAMAKOLLUX (D3KTOPOB TaK Xe,
KaK 1 pe3ynbraTbl M3aMepeHnin. 0603Ha4veHHble MpobaemMbl NPUBOAAT K HE0bXxoaMMo-
CTV NpuberaTb K BEPOATHOCTHBIM OLEHKAM W Y4UTbIBaTb HEMOHOTY M HEYETKOCTb AaH-
HbIX, 8 TaK>Ke NoNYy4aTb BbIBOPKM AOCTATOYHOI0 06EMA U3 O3HHbBIX M3N0M MOLLHOCTMU.
Llenbto nccnenoBaHUs ABNSIETCA MOAENMPOBaHUE CBA3EN Mexx4y 06 beMaMmn Ba/10BOr0
BHYTPEHHEr0 NPOAYKTA M (MaKTOPaMU, XapaKTepm3yoLLMMN DYHKLIMOHMPOBaHWE 3KO0-
HOMWYECKOW MOACUCTEMbI PEFTMOHOB, B YCNOBUSIX HEOMPEAENEHHOCTM 1 Or PaHUYEHHO-
CTV OaHHbIX B 334,aHHbIM Meprog BpeMeHn. Paboyas runoTesa nccneoBaHns: BO3MOXK-
HOCTb METO40/I0rMYECKM 0BOCHOBAHHOI0 MOCTPOEHMS SKOHOMETPUYECKMX MOLENEN
No AaHHbIM N5 0TAeNbHOro cybbexkTa Poccurickon MenepaLmy B onpeaeneHHblin ne-
pVOL BPEMEHW. B 0CHOBY MCCNeaoBaHUS NeravM MeToabl SKOHOMETPUYECKOr0 MOAENM-
POBaHWS M METOA0NOr NSt HANECOBCKNX MHTENNEKTYaNbHbBIX USMEPEHWI, 8 TAKXKE METO-
OvKa hopMUPOBaHMS OCTATOYHO0 06 beMa AaHHbIX MO MasbiM BbibopkaM. Ha mpumepe
Tynbckow 0bnacTv No AaHHbIM 33 2022 . bblIW NOCTPOEHbI CTEMEHHbIE MYMbTUMNINKE-
TuBHbIE Moaenm ana obbema BPM (14 pasgenos no OKB3/), 4To NO3B0AMI0 NPOBECTM
anpobauunio NpeacTaBNeHHOM METOA0M0r MK, H3a3MPYIOLLENCS HA COYETaHNUN 3KOHOME-
TPUYECKOr0 M HaNEeCOBCKOro MoAX040B K MOAEMPOBaHNIO PYHKLMOHNPOBAHWS CNOXK-
HbIX CUCTEM, C BbIBOGAMW TEOPETUYECKOM U MPEKTUYECKOM HaNPaBAEHHOCTWN H3 YCTOM-
YMBOE Pa3BUTME PETMOHa.

Knrodesble cnosa: BanoBoOW PErmoHanbHbIM NPOAYKT; MPOV3BOACTBEHHAA (PYHKLIMS;
COLIMO-3KO/I0r0-3KOHOMUYECKasa CUCTEMa; MOAENb, HaNEeCOBCKME MHTENNEKTYaNbHbIe
N3MepeHns; Manas BblbopKa.
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1. Beepenue

PaccmarpuBast 5KOHOMUKY CYOBEKTOB
Poccuiickoit @enepanuu, npencTaBiIsio-
LIUX COOO0M COLMO-3KOJION0-3KOHOMHYECKHUE
cucreMbl (CO3C), uccienoBareian OICHHU-
BaIOT UX (PyHKIMOHUPOBAHHUE ITOCPEACTBOM
MaKpOIKOHOMHYECKHX MTOKa3aTeneH, a 3Ko-
HOMHYECKYIO MOACUCTEMY — 00BEMOM Ba-
JIOBOTO pernoHanbHOro npoxaykra (BPIT)
C JeTaJM3alyel 10 OTAEIbHBIM BHUAAM
skoHOMHUYeckor AesTenbHocTH (OKBO/).
3aBucumocts Mexay ooremom BPII u oc-
HOBHBIMH (haKTOpamMu IMPOU3BOJCTBA Tpa-
JUIMOHHO MOJEINpPYETCs] TOCPEACTBOM
pou3BoACTBeHHBIX (pyHkIui (I1P), ga-
II1€ BCEr0 HEIMHEHHbBIX (QYHKIMOHAIBHBIX
¢dopm. Kaxasrii 3 cyObeKTOB pa3BUBa-
eTCsl I0 COOCTBEHHOW TPaeKTOpPUH, MPHU-
4YeM B KaKIbIH MEPUOA BPEMEHH YCIOBHS
¢byHKIMOHUPOBaHUS ((HaKTOPHI) OTIHMYHBI
OT JPYTHX BPEMEHHBIX HHTEPBAJIOB, B KOTO-
PBIX IPOBOAMINCH U3MEPEHUS, YTO MOpa-
3yMEBAaeT U U3MEHEHHE MapaMeTPOB MOJIe-
nelt — k03(h(HULMEHTOB UyBCTBUTENBFHOCTH,
YUUTBIBAIOIINX XapaKTep BIUSHUS TaKUX
($akTOpOB Ha pPe3ybTATHI ACSATEIBHOCTH
CO3C. Torma mpu MOCTPOSHUH MOEIH
BO3HUKAIOT JOIOJIHUTEIBHO ABE Mpobie-
MBbI: 1) orpaHNYEeHHOCTH BEIOOPKH; 2) HEO-
MPeAeTICHHOCTh JaHHBIX, CBSI3aHHAS B TOM
YHCIIE C UX JOCTOBEPHOCTHIO.

B sTom acmekte mpencraBisercs ak-
TyaJdbHBIM ISl KOHCTPYHPOBAHUS MOJE-
JIel UCI0JIb30BaTh TPaIULIMOHHBIE METOMBI
[IOCTPOEHHSI SKOHOMETPHUYECKUX MOZENeH
B COYETaHUH C METOHOJIOruer OalieCOBCKUX
MHTEJUIEKTyallbHbIX n3Mepenuii (bB1N), xo-
poI1Io padoTarolIeH B YCIOBHAX HEONpe/Ie-
JIGHHOCTH, ¥ METOANKON (POpPMHUPOBAHUS
COBOKYIIHOCTH JJaHHBIX JOCTaTOYHOTO 00b-
€Ma, CreHepUPOBAHHOM 10 MaJIoi BBIOOpKE
C U3BECTHBIM THIIOM PACIpEIEICHUS.

Hccnedosamenvckuii 6onpoc: BO3-
MOKHO JIU METO/IOJIOTMYEeCKH 000CHOBa-
HO MOCTPOUTh MOJIENH CBsI3u Mexay BPII
o OKB3/] u BiusonmuMu (GpakTopaMu
10 MaJIbIM BBIOOpKaM MOCPEICTBOM HHTE-

rpaly SKOHOMETPUYECKOTO MOJICIUPOBa-
HHS U1 METOIOJIOTHM 0aleCOBCKUX MHTEII-
JICKTYaJIbHbIX U3MEPECHUH?

Llenv uccreoosanusi — MOIEITUPO-
BaHHE CBsI3el Mexay oO0beMaMU BaJIOBO-
ro BHYTPEHHETO MPOAyKTa U (haKTopamH,
XapaKTepU3yONUMH (YHKIIMOHUPOBAHUE
SKOHOMHUYECKOHN MOJICUCTEMbI PETHOHOB,
B YCJIOBUSIX HEOIPEIEICHHOCTH U Orpa-
HUYCHHOCTH JAHHBIX B 3alaHHBIN TIepHU-
O] BpeMEHH.

Obvexm uccredoeanusi — SKOHO-
MHYECKas MNOACUCTEMa COILMO-3KOJIOI0-
SKOHOMMYECKOI CUCTEMBI C OJHOTHITHBIMU
pe3yibTaTUBHBIME ITpu3HakaMu (Tysbckas
0071aCTh).

Tlpeomem uccredosanus — 0coOEHHO-
CTH TIOCTPOCHHS MOJIeNIeH B YCIOBHSX HE-
MOJHOTHI ¥ HEYETKOCTH JAHHEIX.

Pabouas cunomesa ucciedosanus —
BO3MOKHOCTh METOJ0JI0THYECKH 000CHO-
BaHHOTO TIOCTPOEHHUS YKOHOMETPHIECKUX
MOJIeTIe! TT0 JAHHBIM UIS OTIEIEHOTO CYOh-
ekta Poccuiickoii denepanuu B onpene-
JICHHBIN TIEPUO] BpEMEHH.

Cmpyxmypa cmambu BKIIIOYaeT BBE/IC-
HUeE, CTeTIeHb MPOPabOTaHHOCTH IMpo0lite-
MBI, pa3aes METOIOJIOTHH U WH(popMaIu-
OHHO 0a3bl MCCIENOBaHUS, PE3yAbTATHI
WCCIIeIOBaHUS, OOCYXKICHHUE Pe3yJIbTaToOB
U 3aKJIIOYCHHUE.

2. CteneHb npopaboTaHHOCTH
npo6nembl

Mopnenupyst S5KOHOMHKY PETHOHOB,
MPEACTABISIIONIYI0 COO0H SKOHOMUYECKYTO
noncuctemy CO3C, 00BIYHO CTPOST KO-
HOMETPUYECKHE MOJICIH, 0TOOpaKatolIre
CBSA3b MEXIY pe3yibraraMu (QyHKIIHOHU-
poBanus 31eMeHToB COOC U yCIOBUSIMHA
(pakTopamu) MX MESTENEHOCTH. DIIEMEHTHI
CO3C — COBOKYMHOCTh XO3HCTBYIOLINX
CyOBEKTOB Ha TEPPUTOPHU PEerHoHa (pe3u-
JIEHTHI), QYHKIHOHUPYIOIUX B COOTBET-
cteuu ¢ CHC.

Mopenu Mo3BOJISIIOT U3y4aTh IOBE-
JIGHUE JJIEMEHTOB, MOACUCTEM U CHCTEMBI
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B LIEJIOM B 3aBUCUMOCTH OT M3MEHSFOIIUX-
Csl YCJIOBUI, MPOBOANUTH OLEHKY W aHAIU3
C LEeNbI0 Pa3pabOTKN YIPABICHYECKHUX Pe-
[IEeHWH, HAPaBIIEHHBIX Ha o0ecreueHne
cOalaHCPOBAHHOTO M YCTOHYNBOTO (DYHK-
LMOHMpOBaHus U pazsutus COOC.
3Ha4yeHus pe3yAbTaTHBHBIX PH3HAKOB
C23C naroT BO3MOXKHOCTBH ITPOBOJUTH MX
CPaBHUTEJIBHYIO OLIEHKY C O)KHIaeMBIMU
(TIIaHOBBIMU, HOPMATUBHBIMHU) 3HAYCHU-
SIMH, YCTAaHOBJICHHBIMH OpraHaMH YIIpaB-
JIeHUs 10O BBIYMCICHHBIMU IO CIELH-
aJbHBIM METOAHMKAM, B TOM YHUCJE MpHU
MIOCTPOEHHUH COOTBETCTBYIOIINX MOJIENIEH.

OYHKIIMOHUPOBAHHUE CIIOKHBIX CH-
cteM, KakuMu sBisitoTess CO9C, compsi-
JKEHO C HEOIPEeNeIeHHOCThI0 BHEITHUX
YCJIOBHUH, a Takxke Bo3JeHcTBHEM (ak-
TOPOB, KOTOPbIe HEUJICHTHU(ULHPYEMEI
Y HE MOTYT OBITh SIBHO BKJIFOUEHBI MOJICITD.
IToatomy mpu m3yueranu CO3C, B ToM
YHUCJIe B KOHOMHUYECKHAX HCCIEIOBAHUIX,
IIOMHUMO HCITOJIb30BaHUS TPATUIIMOHHBIX
SKOHOMETPUYECKUX METOAOB, mpubera-
I0T K CIIeLUaJbHBIM MeTolaM, paboTaro-
MM B YCJIOBHUSIX HEYETKOCTH U HEMOIHO-
TBI JIAHHBIX.

Akperov & Kurianov [1], ucmonb3ys
nmoruky Zadeh [2], mpemoxXimy orneHun-
BaTh PETHOHAJIBHBIM YKOHOMUYECKUH T10-
TeHIuanl (HU3KHUH, CPeAHUH, BBICOKHH)
MOCPEJCTBOM JOCTAaTOUHOCTH PECYpPCOB
(HemoCTaTOYHBIN, JOCTATOYHBIN 00BbEeM
¥ M30BITOYHBIN), BOBMOXHOCTH TIPHUBJIC-
YeHUS JOTOJHUTEIBHBIX PECypCOB (HU3-
Kasi, CpeHsis, BhIcOKasi) ¥ 3pheKTHBHOCTH
yhpaBieHus: pecypcaMu (HU3Kast, CPeTHsIs,
BbICOKas). Takas olleHKa ocyIlecTBIsIeTCs
TIPU KCTIOIH30BAaHUU HabOpa mapamMeTpoB,
XapaKTepU3YIOIMNX YKOHOMHKY pEernoHa
Y CBOMSIIHXCS K arpeTHPOBaHHBIM TPeX-
KOMIIOHEHTHBIM JINHI'BUCTUYECKUM (hax-
TOpaM C MPUMEHEHHUEM DIIEMEHTOB HEYeT-
KOU JIOTHUKY Y HEUPOHHBIX CETEH.

Zolfani et al. [3] npuMeHnIn He-
YeTKHE MHOXXECTBA, BKJIIOYAMOMINE
COIMATbHO-IKOHOMUYECKHE TTOKA3aTelH,

JUIS OLIGHKU TMOTeHnHana ctpal FOxHol
u Bocrounoit EBponsl u ux B3auMOJEH-
cTBUsl. Pe3ynpraToM MCCieIoBaHus CTaIo
obocHOBaHHE YPPEKTUBHOCTH TPEIOKEH-
HOW Mojieny 1 (aKT HaJU4IUs CONEpHUYE-
CTBa MEX]Iy COOTBETCTBYIOIINMHU PETHO-
HaMH.

Huang et al. [4] npeiokuim MOJIENb
MPOTHO3UPOBAHUS 3 MPOIYKTOBOIO IIPO-
MBIIIJICHHOTO CEKTOpa KUTAaHCKOW 3KOHO-
MHUKH TIOCPEJICTBOM (POPMUPOBAHHS HEUET-
KHX BPEMEHHBIX PSI0B IIEPBOTO MOPSIKA,
YTO TO3BOJUJIO OCYIIECTBUTH OIEHKY Oy-
JYIUX 3HAYCHUN MIEPEMEHHBIX B YCIIOBU-
SIX HEYETKOCTH JaHHBIX. Pe3ynbTarhl moka-
3aJli, 9T0O MHOTOMEpHAsI HEYeTKass MOJIEIb
oOmamaeT OObIIei TOYHOCTHIO TIO CPaBHE-
HUIO ¢ TpanuuuoHHbIMU ARIMA mopens-
MU ¥ MOJIENBIO, TOCTPOSHHOUW HA OCHOBE
HEHWPOHHOH ceTH 00paTHOTO pachpocTpa-
Henus (BPNN). Tako# moaxo/ B Kakoi-ToO
Mepe KOPPeITUupyeT ¢ SKOHOMETPHIECKIM
MOJISIUPOBaHUEM, OHAKO TIEPEXO]] OT He-
YETKUX K KJIACCUYECKUM MOJIEIISIM Iapa-
METPHUYECKON (POPMBI HEe OBLT UCCIICIOBAH.

Ouifak & Idri [5] Ha ocHOBaHUU TITy-
Ookoro aHamuza 48 umcciaeIoBaHUM, I10-
CBSIIIEHHBIX METOJIaM MO EIHPOBAHUS
Ha HEMPOCETEeBBIX CHCTEMAaX Pa3IUIHOTO
TUIIA, JOKA3aJIH, YTO MOJIEIH, TIOCTPOSHHEIS
Ha 0a3e HelpOo-HEYSTKUX aHCaMOIIe, oj-
JIAIOTCS JIYYIIeH UHTePIPETAIlUH TI0 CpaB-
HEHHUIO C OCTAJbHBIMU CHCTEMaMU. DTO
erie pa3 AOKa3bIBaeT HEOOXOAMMOCTh CO-
YeTaHUSI YKOHOMETPUUYECKIX U HEUETKUX
MTOJTXOJIOB, B TOM YHUCJIe 0aiieCOBCKUX HH-
TEJUICKTYaJIbHBIX TEXHOJIOTHIA TIPH U3yde-
HUU CJIIOXKHBIX CUCTEM, KAKUMH SIBJISIFOTCS
COITHO-IKOJIOTO-O)KOHOMUYIECKHAE CHCTEMBI.

Huning & Wahl [6] npuMmeHIH HEYET-
KYIO TIPOCTPAHCTBEHHYIO PETPECCHUI0 CTe-
MEHHOW MYJIBTUTUTMKATUBHOW (POPMBI IS
OIICHKU SKOHOMUKHU 3amnagHoi ['epmanum,
YTO MO3BOJUIIO UM CIelaTb 000CHOBaH-
HBIH BBIBOJ O BIWSHUU MCTOPHUYECKOTO
Pa3BUTHUS TEPPUTOPHUH, UX IKOHOMHUUE-
CKOW crienuaan3any U TPaAWUINi Ha TI0-
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BBIIIICHHUE JJOXO/I0B, INIOTHOCTh HACEICHUS
U YPOBEHb WHAYCTPUATU3AIUN B COOTBET-
CTBYIOIIMX peruoHax. J[aHHbIe OBUIH B3SITHI,
HaunHas ¢ XIX mo XXI Bex. OnmHako ec-
T IPUMEHUTH Tako# moxxon st Poccnn,
TO OYEBHJIHO, YTO 0OOCHOBAHHEIE BEIBO-
JIbI CACNIATh OyJeT TPYIHO, B CUITY OTpaHU-
YEHHOCTH JaHHBIX. JTO MPUBOIUT K HEOO-
XOJUMOCTH HCKYyCCTBEHHO ()OPMHPOBATH
BBIOOPKY TOCTATOYHOH JIsi 000CHOBAHHO-
CTH TIPUMEHEHHUST YKOHOMETPUIECKUX MO-
Jiesiell MOLTHOCTH.

Kutty et al. [7] B BULy MHOXECTBEH-
HOCTU (DAKTOPOB, BIMSIONIUX HA YCTOHYH-
BOC Pa3BUTHE «YMHBIX» TOPOAOB EBpOIIHI,
YCIIEUTHO WCTIONB30BAI METOIBI HEUETKON
OIIEHKH! I UX PEHTHUHTOBAHUS 1O HA0O-
Py UHIEKCOB.

Ruben et al. [8] Ha ocHOBe mocTpoe-
HUSI MOJICIH CTPYKTYPHBIX B3aWMOCBSI3Ei
C HEUETKUMHU BXOIHBIMHU JAHHBIMH BBISBH-
i 6apbepbl BHEAPEHUSI TEXHOJIOTUNA WH-
nyctpuu 4.0.

Oco0oe MecTO B 3KOHOMHUYECKUX HC-
CJICIOBAHUSX 3aHUMAaET 0alleCOBCKUH MO/~
XO0J1, TO3BOJISIOIINN HEYETKOCTh HHTEpIpe-
THPOBATh BEPOSATHOCTHBIMH OIICHKAMH.

Ziesmer et al. [9] ymamock ckoMOu-
HHUpOBaTh OariecoBckuit monxon u CGE-
MOJIEIb I OUEHKH YCTOMYHUBOIO Pa3BUTHS
SKOHOMHKHU. B KauecTBe OCHOBHBIX mapa-
METPUUECKUX MOJIeIel aBTOPBI paccMOoTpe-
JIY TTOJIMHOMUAJIbHBIE | JINHEHHBIE (DOPMBI,
BcTpeuaBmmecs B paborax Forrester et al.
[10] m Myers [11].

lacopini et al. [12] Ha ocHOBe OJHO-
MepHOH OaliecoBCKOW KBaHTHUIBHOH pe-
TPECCUH OCYIECTBIIIN ITPOrHO3 YCIOBHBIX
snagenniit BBII CIIA, koTopsie CTpOTO
CBSI3aHBI C KOJIMYECTBEHHOW OLIEHKOH CTO-
MMOCTH, TIOJIBEP)KEHHOH PHCKY OKUIAEMO-
ro AeUIMTa U PA3HUIIBI MEXKAY TPOIICH-
TUJISIMU ITPOTHO30B peanbHoro BBII, B Tom
YHCIie HAa HeTOCTAIOMNX HU3KOYaCTOTHBIX
JTAaHHBIX, BOCCTAHOBJIECHHBIX 110 JAHHBIM
0oJree BBHICOKOW YacCTOTHI B MPE/IITOIONKE-
HUU O HOPMAJBHOCTH UX pacIpeeeH .

WupIMU cioBamu, B 3TOM cuTyanun Oaiie-
COBCKHMH MOJX0/ ObUT MPHUMEHEH B YCIIOBH-
X HETMOJHOTHI JaTaCeTOB, YTO XapaKTepHO
W 711 POCCUMCKUX JaHHBIX, IMEIOIINXCS
B OTKPBITBIX UCTOUYHUKAX.

D’Andrea [13] ans crmaxxuBaHus HEO-
MIPEAEIEHHOCTH BO BIMSIOIINX Ha S3KOHOMHU-
YecKHi pocT QakTopax MpUMEHHIa yCpe-
HEHHUeE 10 0aieCOBCKOM MOJIEIIH, II0KA3aB,
YTO I TaHHOU BBHIOOPKH (110 19 eBporeti-
CKUM CTpaHaM) MOJEIb SBISIETCS JTyUIIM
CTaTHCTUYECKUM MHCTPYMEHTOM JUIS OLICH-
KU [IEPEMEHHBIX, BKITIOYAEMBIX B PETPECCHIO
pocrta. B nccnenoBanny NpUMEHSIOCH Kak
SKOHOMETPHIECKOE MOZIETMPOBaHHUE (JTMHEH-
Has perpeccus), Tak U 0aleCOBCKUI MMOJ-
XOJI C OIICHKOH BEPOSITHOCTEH (armocTepruop-
HBIX 1 allpHOPHBIX BEPOSITHOCTEN) MOZIENEH
u3 BEIOpaHHOTO Habopa Ha 0a3e mMeTona
MonTe-Kapno. ABropamu BEIOOpKa TeHe-
pHpoBaiack Ha OCHOBAaHHWM TMITIOTE3 C 33/1aH-
HBIMH TIapaMeTpaMy pacupezneneHus (ak-
TOpPOB (B TaHHOM CJIy4ae HOPMAJIbHBIMH).
OpHako UCXOnHbIE, (PaKTHYECKHE TaHHbIE
HE «pa3MBIBAJIUCH» M HE OBUIM MpENCTaB-
JICHBI B BHJIC HEUETKOTO YHUCTIA, WACHTU(H-
[UPYIOIETO HEONPEIEIIEHHOCTh NMEIOIIEH-
¢s1 MHQOPMAITHH.

Duan et al. [14] ucmonp3oBanu Oatie-
COBCKHH CTOXAaCTHMYECKUH MOUCK U METOJ
MonTe-Kapno, npumenennsiii D’ Andrea,
I WCCleNOBaHHsl BIUSHHS Habopa
COLIMAIHO-3KOHOMHYECKUX (haKTOPOB MpH
aHaJIM3e LeH Ha xxwibe B Kurae. B kaue-
CTBE THITa pacrpeae’eHns ObLUT0 BHIOpaHO
pactipenenenue bepHymm.

Canoz & Kalkavan [15] npoBenu aHa-
JIOTUYHOE HCCIeIOBaHNE JJI1 PhIHKA KU-
mest CtamOya.

Salles et al. [16] mpumenmm GaiiecoB-
CKUH TTOJIXOJ JIS OTIPEIEIICHUSI TUIOTHOCTH
BEPOATHOCTEH UCXOAHBIX JAHHBIX C LETbIO
aHaJIM3a SKOHOMUYECKOTO pa3BUTHS JIECHON
MPOMBILIIEHHOCTH B bpazunun.

Debnath et al. [17] opueHTHpOBaNHCH
Ha aHAJIOTHYHYIO [3] TPEXKOMITOHEHTHYIO
CTPYKTYpPY OLEHKH pPa3BUTHS MeOeIbHON
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MPOMBIIUIEHHOCTH B baHrazem Ha ocHoO-
Be BWM (0aitecoBckuii MmeTo aHanmsa Ha-
WXY/IIEro W HAWITY4IIero) ¥ KOHIICTIIUU
YCTOWYHMBOTO OEPEXIMBOIO MPOU3BOACTBA.

Klein et al. [18] ncmonp3oBanu Oaii-
€COBCKHI Mmoaxof] mpu pacuere Hedpdek-
TUBHOCTH, YTO MO3BOJIMIIO aBTOPaM CKOP-
PEKTUPOBATH OIICHKH HEAI((HEKTHUBHOCTH
(YHKIMOHUPOBaHUS (PEPMEPCKHUX XO3SCTB
B COUCTAHUH C MOZETBIO CTOXaCTUUECKON
TPaHMLBL.

Szafranek et al. [19] Ha ocHOBe Oaii-
€COBCKOW CTpyKTypHOH Mogenun VAR
(BSVAR) cMmornu omucaTh 3BOJIOIHUIO
BOCHMH KJTFOYEBBIX MaKPOIKOHOMHUYECKUX
[IEPEMEHHBIX C HA0OPOM HYJIEBBIX U 3HAKO-
BBIX OIPaHHUYEHUH. DTO Jaj0 BO3MOKHOCTb
KOPPEKTHO MPOaHAIN3UPOBaTh BHYTPEH-
HUE KOHOMUYECKHE IIOKH, B TOM YHC-
Jie CBSI3aHHBIE CO BCIUIECKOM WHQIISIIIHH
B [lompmre. Ilpumenenne BSVAR mo3Bo-
w10 n30eXXaTh U3JIMIIHEH IapaMeTpu3a-
LMW YpaBHEHHUH 3a CUET UCIOIb30BaHUS
anpUOPHOIO pacnpeaesieHns Ko3phunu-
eHToB. B uccienosanny, kak u B OOIBILNH-
CTBE aHAJIOTHYHBIX Pa0OT, pacnpeieieHue
MIPEAIOJIaraioch HOPMaIbHBIM.

Mozdzen et al. [20] xkomOuHaIM-
el 0alieCOBCKOTO MOJEIMPOBAHMS U KIIa-
CTepU3alUU TMONBITAJIUCh YCTPaHUTH
mpobseMbl 000CHOBAHHOCTU MpPUMEHE-
HUSI TEOPETUYECKON 0a3bl U BO3MOXKHO-
CTH WMCIOJIb30BaHUS CTaHIAPTHBIX BbI-
YUCIUTENbHBIX METOAOB IpHU paboTe
C MIPOCTPAHCTBEHHO-BPEMEHHBIMU JaHHBI-
Mu. Kak yTBepX1aioT aBTopbl, ©X MOAETb
naeT Ooyiee TOUHbIE OLEHKHU, a JOTIOJHHU-
TeNbHAs MHPOPMAILIUs, TOTyuYeHHas B pe-
3yNbTaTe KIacTepH3alliy, MO3BOJISIET pac-
LIMPUTH SKOHOMUYECKYIO HHTEPIPETALHIO
YpOBHS 0€3paboTHUIIBI B UTANBSIHCKUX IPO-
BUHIIMSAX.

Elhorst [21] — sipkuii npencTaBUTENb
HIKOJIBI TPOCTPAHCTBEHHOW 3KOHOMETPH-
KH — aHAIIM3UpyeT 0alieCOBCKYIO OIICHKY
Ipu paboTe ¢ TUHAMUYECKOW MPOCTpaH-
CTBEHHOM 3KOHOMETPHUUECKON MOJETIBIO 00-

11eil BIOKEHHOCTH ISl IPOCTPAHCTBEHHBIX
naHenel ¢ oomumu dakropamu. To ecTb
0aifeCOBCKUIl MOIXOJT OH HCIIONB3YEeT KaK
CPEICTBO IMOCTPOEHUS SKOHOMETPHYIECKON
MOJIeNH U, B oTi4re oT Mozdzen, moacry-
MaeT ¢ APYroil CTOPOHBI K PELICHUIO MPo-
0J1eMbl HEOTIPEAETICHHOCTH JaHHBIX.

Noia et al. [22] pacuupwiui kiiace O6ai-
€COBCKUX MOJIEIIEH CKPBITHIX MTEPEMEHHBIX
3a CYeT ydera JaHHBIX O pa3mepe u Qop-
M€ OTKJIMKOB TayCCOBCKOTO pacTipeieIeHusl.

Aivazian [23] 10oCTaTOYHO MOJHO OTIH-
call mpuMeHeHue 0aileCOBCKOTO MOIXO0-
J1a B SKOHOMETPHUYECKHUX HCCIIETOBaHUAX.
K coxanenuro, 60pIas 4acTh UCCIIEI0BA-
HUH, CBSI3aHHAs C pa3BUTHEM OalieCOBCKO-
TO TOXO0/Ia U HEYETKOTO MOACITUPOBAHIIS,
OTHOCHTCS K TEXHUYECKUM U UH(POpMAIIH-
OHHBIM CHCTEMaM, B TOM YHUCJIC BKIIOYAs
HCTIOJIb30BaHUE UCKYCCTBEHHOIO MHTE-
JIEKTa, 4TO OTpa)K€HO, HalmpuMep, B pa-
oorax Potapenko et al. [24] u Averkin &
Yarushev [25].

BopmotoB u ap. [26] ucnonp3oBanu
METOAOJIOTHIO 0aiieCOBCKUX WHTEIICKTY-
aJbHBIX U3MepeHuit (nanee — BUN) mist
OLIEHKU LIEHHOCTHOI'O MHUpPa POCCUNCKOMN
MOJIOJIEKH, TIPOJEMOHCTPUPOBAB BO3MOXK-
HocTh nnpuMeHenus BUW nns cucrem pas-
JUYHOTO THIIA HA OCHOBE Pa3BHBAEMOM
[TpokomurHOM METOMONOTHH 0AHECOBCKIX
MHTEIJIEKTyalIbHBIX TEXHOJIOTUH (Jlanee —
BUT) B pamkax peryispu3upyromero oai-
ecoBckoro moaxomna (manee — PBIT) [27]
¥ METOIMKH OTIpEIeTICHHsI THUTIA pacIpee-
JISHUs TT0 MaJIbIM BhIOOpKaM [28].

[Tpu onucaHuu CIOXKHBIX CUCTEM HC-
CJIe/ToBaTey YacTO CTAJIKUBAIOTCS C MpPO-
O1eMoit BIOOpa (QYHKIIMOHANBHBIX (HOopM
Mozenen.

Zhong et al. [29] nmpumeHMIN THHEH-
Hble Mozenu s GOpMUPOBaHUS HHTE-
rpajbHBIX HHIUKATOPOB, CHOPMHUPOBAHHBIX
Ha OCHOBE BIUSIOMIMX (PaKTOPOB TOCpE/I-
CTBOM YHU(DUIIMPOBAHHOTO TpeoOpa3oBa-
HUSI, IICTIOJIh30BAHHOTO KaK OJIMH W3 3TaIloB
(hopMupOBaHHS CHCTEMBI YHHBEPCATBHBIX
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WHIWKAaTOPOB OIEHKH (YHKLIHOHUPOBA-
HUSl COIIMO-IKOJIOTO-9KOHOMUYECKHUX CH-
cteM B pabote Zhukov et al. [30].

Andrews et al. [31] ucmonb3oBanu
HHCTPYMEHTAJIbHbIE IEPEMEHHBIE ISl IO~
CTPOCHUS PETPECCUOHHBIX MOJICTICH.

OnauM 13 0a30BBIX MOKA3aTeNel OLeH-
KM 9KOHOMHKH CyOBekTOB Poccuiickoit
®enepanyu sBIsieTCst 00bEM BaJIOBOTO PErH-
OHAJILHOTO MPOJYKTa, B TOM YHCJI€ OLICHUBA-
€MOT0 10 BUJIaM 3KOHOMHYECKOH AesTeNb-
HOCTH. Er0 MOXHO onucarb ¢ MOMOIIBIO
MOJIEIH, IMEIOLIEH BUJI CTETIEHHON MYJBTH-
IUTUKATUBHOM (DYHKIINH, aHATTOTHYHON (op-
me Ko66a— [lyriaca, kak 3T0 IpejicTaBiie-
HO B pabore Maxkapona u ap. [32].

Kykos u ap. [33] mokazanu, 4To B CITy-
Yyae CTaTUCTUYECKOM aJeKBaTHOCTU MOJe-
JIel OHU SIBIISIOTCSI HHBAPUAHTHBIMH OTHO-
CUTEJIBHO M3Y4aeMOro mporecca U BHIOOp
MOYKHO OCYII[ECTBIIATH [0 KPUTEPHIO IPHO-
PHUTETHOCTHU TOTO WM MHOTO HAIpPaBJICHUSA
PasBUTHS CyOBEKTOB SKOHOMHKH.

Kaxk BuzaHoO, Bce OoJblie uccuenoBare-
JIe IPUMEHSIOT HEUYETKHE MOJIENHU, MOJIe-
I, TIOCTPOCHHBIE B paMKax 0aleCcOBCKOTO
MO/IX0/1a, & TAKKe KOMOMHUPYIOT UX ¢ Kiiac-
CHYECKUMU MOJIEIISIMY, 337aBas MEHHCTPUM
B 9KOHOMHMYECKHX U IPYTUX UCCIIEIOBAHMAX
Ha MHPOBOM YPOBHE. JTO 03Ha4aeT 000CHO-
BaHHOCTB BBIOOpa aBTOPOB JAHHOMW CTaTbU
B CTOPOHY COYETaHUSI COOTBETCTBYIOIINX
MoOJIelieil, B TOM YHcIie KOHCTPYUPOBaHHE
SKOHOMETPHUUYECKHX MOJEJIEH Ha OCHOBE
0aiiecOBCKOTO MOAXOa B YCIOBHUAX HEIOJI-
HOTBI M HEYETKOCTH JaHHBIX. Kpome TO-
ro, OaifecoBCKMI MOAXO0 MCIONB3YIOT KaK
JUISL TIOCTPOCHUS MOJIEIICH, KOTOpPBIE JOJIK-
HBI 8ICKBaTHO OITHCHIBATh ()YHKIIMOHHPOBA-
HHE CHCTEM B yCJIOBUSIX HEOIPEIEIEHHOCTU
(B TOM UmCIIE IS OTAEIBHBIX OTpacieil mpo-
MBIIIJIEHHOCTH), TaK ¥ IIPY PELICHUN YacT-
HBIX 337134, HaIpuMep I TeHEePalluH BbI-
00pKH, 00eCIIEUNBAIOIIEH TOTHOTY JAHHBIX.

OTMeTHM, YTO Hapsily C BBISBICHHbI-
MH TIpoOiieMaMu BBIOOpa (YHKIIMOHAIb-
HBIX (hOPM Moziesniell, METOI0IOTHH OLEHKU

MapaMeTpoB B YCIOBUSX HEMOIHOTHI U HeE-
YETKOCTU JAHHBIX CYIIECTBYET Mpoliema,
CBSI3aHHAS C TEM, UTO B KXKIIBIN ITEPUOJT Bpe-
MEHH CyOBEKTHI SKOHOMHUKH (DYHKITHOHAPYIOT
B YHUKAJIBHBIX JUTS Ce0s1 yCITOBUSIX Aa)Ke TIPH
HEM3MEHHBIX IPOCTPAHCTBEHHBIX XapaKTepH-
CTHKAX, & I3MEPEHUS SIBIISIOTCS €AMHUYHBIMUL.
CrnenoBarenbHO, MOJICIIH IOJDKHEBI CTPOUTHCS
HA OCHOBaHWH TaKHX W3MEPEHHIA, UTO TIPHBO-
IIAT K CYIIIECTBEHHOMY OTpaHIYEHHI0 00beMa
MIMEFOIIICHCSI B PaCTIOPsDKEHNH UCCIIEIOBATENIS
BBIOOPKH 1 K HEOOXOIMMOCTH €€ PaCIIAPEHHSL.

D10 00ycHaBIMBaeT HEOOXOAUMOCTh
Pa3BUTHS METOJIOB MOJAEIHUPOBAHMUS, KOTO-
pBIe MOV OBI COYeTaTh B cebe Kak Tpasu-
[IMOHHBIE W YaCTO UCTOIb3yeMbIe B TIPaK-
THKE SKOHOMETPUIECKOTO MOJIEITHPOBAHHS,
TaK U BEPOSITHOCTHBIC MIOAXO/bI, B TOM YHUC-
sie Ha ocHoBe BUT ¢ BO3MOKHOCTBIO TIOJTY-
YEHUS JIaTaCeTOB JI0CTATOYHON MOIITHOCTH.

3. Metoponorusa
1 uHdopMaumnoHHasa 6asa
nccnepoBaHunAa
3.1. Memooonozua uccnedoganun
O6o3naunm 3a k HOMEp cyOBeKTa
Poccwmiickoit ®enepammu (k=1, ..., K),ai—
HOMeEp 2JIeMEHTa SKOHOMUYECKON MOJICHCTe-
™Mbl peruona (i = 1, ..., I). B nanaOM ciry-
Yae 3TO0 COBOKYITHOCTh MHCTUTYIIHOHAITBHBIX
€IMHHULI, OCYLIECTBIISIOMINX ESATENbHOCTh
i Buya mo OKB3/I. KaxpIii aemMeHT xa-
pakTepusyercsl pe3yabTaTUBHBIM IPU3HA-
KOM Y, k 1 HabopoM (akTopoB ((haKTopHbIX
MIPU3HAKOB) x, kj(G=1,...,J), nocneqaue
13 KOTOPBIX MPEICTABISIOT COOO0M YCIOBUS
(YHKIIMOHUPOBAHHUS Ik SIEMEHTA.
DKOHOMETPUYECKOE COOTHOIICHUE
MEXJy pe3ysibTaTaMH H (akTopamu ompe-
JIeITUM KaK:

Vi=Yite;. (M

3meck V= fix (x,.,,tj) — MPOU3BOJI-
cTBeHHAas (DYHKIIUS; € — HOPMaJlbHas CITy-

yaifHass KOMITOHCHTA (B TPOCTEUIIEM CITy-
yae N(0,0)).
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[TycTh B OMUH TOT K€ TIEPHOJT BpEMEHH
MIPOBE/ICHBI U3MEPECHHMS, HA OCHOBAHHUU KO-
TOPBIX MONTYYECHBI COOTBETCTBYIOIINE 3HA-
YEHUS PE3YJILTATUBHBIX y, k 1 PAKTOPHBIX
TIPU3HAKOB X, k, j. Byaem nomarare, 4to u3-
MEpEHHS TIPOBE/ICHBI B YCIOBUSAX HEOIIpe-
JICIICHHOCTH, XapaKTePU3yeMbIe HATUINEM
MHOXKECTBA METPOJIOTUICSCKUX TPEOOBaHMIA
{MX (i)}, Muoxects anpropHoit urdopma-
nu A, orpaHudeHni U pomymenni O.

Torna nenecoodpasHo pe3ynbTaThl U3-
MEPEHHUH MPECTaBUTh B BHJEC HEUETKOTO
YHCIIa, ONTPEACIIIEMOr0 HaOOPOM TIap YUCEN
(h(_),,; p(')JS’ e ), — 3HaueHue Mpu3Ha-
Ka ()= Y,x» X, j, COOTBETCTBYIOLIEE MOJIO-
JKCHUIO periepa / Ha IIKaje ¢ JUarna3oHoM
JMHAMUYECKUX orpanudenni (/=1, ..., L );
P(); — BEPOSTHOCTb TOTO, YTO 3HAYCHHE
(8 = h,,. UucIo penepos L Ha 4uCIOBOi
IIKaJIe 33]]aeTCs MOJIb30BaresieM. B ciyuae
HCIIOJIb30BAHMUS JIMHIBUCTUYECKOM IITKAJIBI
YHCIIO PETepOB COOTBETCTBYET YHCITY KiTac-
coB (9 KJaccoB = mpeneabHO HUXKE HOP-
MBI, ..., HOPMA, ..., IPEIETHHO BhIIIE HOP-
MbI) [27].

WHTepBan mKaabl TMHAMUAYECKUMH
orpanndenusmu (nanee — IIJ1O) moxer
OBITh 33/1aH KakK:

[(')mm R HO N G(-)]'

3nech ():: — MHUHHMMAaJIBHOE U MaK-
CHMaJIbHOC 3HAYCHHS CPEIH Y, HIA X, ,
KOTOPBIE MOTYT OBITh OTIPEeIEIeHbI NIIH JKC-
HepTaMy, WM Ha OCHOBAaHHU MHOXECTBA
U3MEpEHUi, IPOBEICHHBIX paHee (B Apy-
rue nepuonsl Bpemenn t =1, ..., T); 6, —
KOPPEKTHPOBKA MHTEPBaa, PaCCUUTHIBAC-
Mas 1o opmyie:

)

) 3)

rae a — 0003HaYeHUE aPUOPHOH LIKAIIBL.

OTMeTHM, 4TO pacIIMPEHHE IIKAJIbI
00yCIIOBIIEHO TE€M, UTO MIPH MOSBICHUH HO-
BBbIX JIaHHBIX MOXET BO3SHUKHYTbh HEOOXO-
JUMOCTB pacIllUpeHNus Tnuarna3oHa, onpese-

nsieMoro (popmysoH (2), 4TO MPaKTUIECKH
BCET/Ia IPOUCXOIUT MPU U3YyUYEHUU IKOHO-
MMUECKHUX siBIeHui. Kpome Toro, npu mpo-
THO3UPOBAHUH PE3YJIBTATOB U (PaKTOPOB MX
3HAYEHUsI MOTYT BBIUTH 32 TPAHUIIBI HHTEP-
Baja 0e3 KOPPEKTUPYIOIIETO apaMeTpa.

Ha nipakrtuke Oymaymiue 3HaYCHUS TIPU-
3HAKOB OOBIYHO HE BRIXOIAT 32 MPEACHHI 3G.
[Ipu sToM eci haKTOpBl AEMOHCTPUPYIOT
BOCXOZIAIIYIO MITH HUCXOJIAIITY0 Oe3 aHoMa-
TIHH (PE3KHX «BCILIECKOBY) TNHAMUKY, TO JITS
TOTO, YTOOBI UX 3HAYECHUS HAXOIUIIUCH B 3a-
JTAHHOM alpUOPHOM JTMANa3oHe, OKA3bIBACT-
Csl TOCTAaTOYHBIM PACIIMPUTE €r0 Ha BETUYH-
HY G, 9TO U oTpaxkaeT dopmyina (3).

Jis kaskmoro mpu3HaKa OnpeensieTcs
HOpMa — o)kuzaeMoe (IJIaHOBOe, HOpMa-
THBHOE) 3HaueHue npu3Haka. OHa 3a7aer-
Cs al[PUOPHO: HKCIIEPTAMU, B COOTBETCTBUH
CO CTaHAapTaMU WIH B MPOCTEHIIIEM CITy-
yae Kak cpejiHee M3BECTHBIX 3HaueHuit (-).

B 6onee ciaoxkHOM ciydae IS T10-
CTPOCHHSI HOPMAaTHBOB HEOOXOIMMO WC-
MOJIh30BaTh MPE0OPA30BAHNE MATKHX HOPM
K CpPEeIHEB3BEILICHHBIM 3HAUYECHUSIM ISl KOH-
KPETHOTO Tepuoaa. Msrkue HOPMBI s
(hakTopa 3aBUCAT OT YCIOBUH (BIUAIOIINX
(hakTOpOB), B KOTOPHIX OCYIIIECTBIISICTCS
n3Mmepenue. Tak, Hanpumep, HOpMa 00be-
ma BPII MmoxeT 3aBUCETh OT CTOUMOCTH OC-
HOBHBIX (DOHJ/IOB ¥ YUCIICHHOCTH 3aHSTHIX,
€CJIM ONMpPaThCs Ha HEOKIACCHUYECKYIO MO-
nenb Ko66a — Jlyriiaca, mpeacTaBieHHYIO
B BHUJIC IPOU3BOACTBEHHOM QyHKIHH [33].
B nanHOM mccenoBanny OyeM OorpaHIYH-
BaTbCsl HOPMOU, BEIUMCIIEHHOM KaK Cpe/iHee.

JlUInHa MHTEPBaJOB IJd YUCIOBOM
HIKaJIBl OTNpeAessieTes o GpopMmye:

(')max - (‘)min + 2 ’ G()

“)
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B ciyuae, ecu [ = Lr, T0
h(')er € I:(.)min - G() + I(A)‘h’ : (Lr - 1),

B ciy4dac JIMHTBUCTHYCCKOMN IIKAJIBI
PaCCYUTBIBAIOTCA OTACIBHO JJIMHBI MHTCP-
BaJIOB, KOTOPBIC BBIIIC HOPMBI U HUKE HOP-
MBI 110 COOTHOIICHUSAM

OO

()olydeft 5 ’

(070
(4).h,,righr - 5 (6)
BCpOfITHOCTL anpuopHas aus A,
B INpOCTCHULICM CJIydac 3a4acTCs paBHO-
BepOﬂTHOﬁ KakK aj1sa LII/IC.]'IOBOI‘/'I, TakK U JJ1d
HHHFBHCTquCKOﬁ IKaJIbI:

) 1
P (H (0 = Pos = Z)’

rae L = Ly pid 4uclioBO# MIKAJIBI U 9 It
JUHTBUCTHUYECKOM IIKAJbI, @ — 0003Haue-
HHE AlPUOPHOI BepositHocTy; H ), — Ha-
0Op rumoTe3 WM ajlbTEPHATUBHBIX pelie-
nmii (3navenne ()= /). Yucno penepos
YUCIIOBOH IITKaJIBI MOKET COBIAIATH C YHC-
JIOM KJIACCOB JTUMHTBHCTUYECKOW IIKAJIBI
(TpaaUIIMOHHBIN BapuaHT 3aJlaHus Yucia
pemnepoB).

B pe3ymnbrare Takoro mpeacTaBieHus
B cooTBeTCTBHH ¢ hopmynamu (4)—(7), Be-
POSITHOCTH TOTO, YTO 3HAYEHHE CIIydaii-
HOU BEJIMYMHBEI PABHO 3HAYCHHIO perepa
WJIY TIONAJaeT B OJIMH U3 JICBATH KJIACCOB,
OyzeT paBHOBEPOSATHBIM, @ COOTBETCTBY-
foIee pacupeeeHrne OKaXKeTCsl paBHO-
MEpHBIM.

B Goree croxHOM ciTydae arpHoOpHbIE
BEPOSITHOCTH MOYKHO 33/1aTh B COOTBETCTBUH
C M3BECTHBIM (€CJIM OH M3BECTEH JUIS JaH-
HOTO (DaKTOpa) paclpeie/icCHUEeM B COOTBET-
CTBUHU C KJIACCHYCCKUMHM THIIAMH pacipe-
JIeJICHUM, pa3ieNIeHHbIX Ha 25 KJIacCOB, Kak
mokasaHo B padote lIpoxomuannoii [27].

(7

ATIOCTEPHOPHYIO BEPOSITHOCTH (PaKTO-
POB MOXKHO OTPEJICITUTh aHAJIOTHYHBIM Oaii-
€COBCKO# popmyre cooTHomeHEM [27]:

Pl =P (Hy, 1S)= P (H, )x

J 3
xP(S|H,),) ;Pa (o) P(s18,,),

I1ie ap — anoCTepHOpHas BEPOSTHOCTD;
S — COOBITHE COBMECTHOTO TMOSBICHUS
OILICHOK h(.)’, TUTS ()

Crnenyromast popmyna qaeT BO3MOX-
HOCTbH BBIYUCIIUTH YCIOBHYIO BEPOSITHOCTD
(ycrmoBue TOSIBIICHHS .S COOBITHSI):

()
P<S | H(-)J)= :l. / (x, P15 O morm )dx, )

roe f (x, e G(.)mm) — IJIOTHOCTH HOP-
MaJIbHOTO PacIpe/elIiCHUs] C MaTeMaTHU-
YECKUM OKUIaHUEM h(_)‘l U aucnepcuen
O, o) = Uy )

B pesynprare Takux neicTBUi Oymem
“MeTh HabOop WHTEPBAJIOB, PENIEPOB U Be-
POSTHOCTEH, COOTBETCTBYIOIIUX TOMY, UYTO
ciTydaiiHasi BeTMYMHA (B JaHHOM CIIydae pe-
3yJABTaTHBHBIN WK (haKTOPHBIC TIPU3HAKH )
OyZeT HaXOAUThCS B 33JJaHHOM HHTEpPBAJIE,
a 00beM BBEIOOPKH OyleT paBeH YUCITY HH-
TepBaNoB (perepoB). Takoe mpeacTaBieHme
(hopmupyeTcs s Kaxa0ro (hakTopa u s
Ka)XJI0T0 MIepUOJia BPEMEHH, B KOTOPOM 3Ha-
YEHUE MCXOJHOTO M3MEPEHHS U3BECTHO.
B 0oJiee ClIOXKHOM Cilydae MOXKHO OTOW-
TH OT HOPMAJIBHOTO paclpeneeHus U UC-
MOJTb30BaTh ApyTHe (PyHKINH pacrpeaese-
HUS BeposiTHOCTEN (Hampumep, BeitOyna,
ramMMa u Jip.) B cly4ae YBEpeHHOCTH B 000-
CHOBaHHOCTH TaKOTO BHIOODA.

st monydeHust BBIOOPKHU J10CTAaTOU-
HOHM MOIIMHOCTH (YUCIIO HaOMIOmeHu (13-
MepeHHit) JOIHKHO OBITh opsaka N = 7000
[27]) HeoOXoauMO HA KaXIOM U3 UHTEPBa-
JIOB CTCHEPUPOBATD 7, = fN . p(‘f‘)’,l 3Haue-
HUM (KBaJpaTHbIC CKOOKH O3HAYAIOT, YTO
OT BBIPAKCHUS HY)KHO B3SITh LIEJIYIO YaCTh)
¢ 3aJaHHBIM pacrpeneneHueM. OTMeTHM,
YTO B KauecTBe 0a30BOI (PYHKIIMHU pacmpe-
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JIeJIEHUs] pEeKOMEH1yeTCsl HCIO0JIb30BaTh
TpeyToibHOe pacrpesenenue [28].

B pesynbrare Oyznet nmomydeHa BeIOOp-
Ka TpedyemMoro oobemMa Jis () TIPU3HAKOB,
[TO3BOJISAONIAST METOAOJIOTHYECKH 000CHO-
BaHHO MEPEXOANUTH K MOCTPOECHUIO IKOHO-
meTpudeckux moneneit (1). To ects mns
€UHUYHOTO (YHUKAJIBHOTO) U3MEPEHUS
OKa3bIBa€TCS BO3ZMOXHBIM TOIYYUTH BBI-
0OpKY TOCTaTOYHOW MOIITHOCTH.

B naneHeiieM creHepupoOBaHHYIO BbI-
OOpKy ISl CIlydaiiHOH BETMYHUHBI MOXKHO
OIICHUTH Ha €€ COOTBETCTBHE ONPEIEIICH-
HOMY THITy pacHpe/esIeHrs U ero Kiaccy
(25 kmaccoB), 0TOOpakaeMBIX Ha TIOCKO-
ctu MoMmeHTOB IlupcoHna ¢ pazgensromu-
mucs rpanunamu [27]. O6G0CHOBaHHOCTH
TaKoro MoAXoAa MOATBEPKAECHA €ro anpo-
Oauueii B padote XKyxoB u ap. [28].

3.2. Ilocnedosamenvrocnis

peanuzayuu Memooonocuu

Drarbl npeiaraeMoil MeTOIOIOT I
MOXHO OIHCAaTh CIEAYIOIINM 00pa3oMm.

1. COop u 00paboTKa JaHHBIX JJIS
BBIOpaHHBIX dMieMeHTOB CODC cyObeKToB
Poccuiickoit @enepannu, XxapakTepusyro-
IIUXCS OTHOTHUITHBIMH PE3yTbTaTHBHBIMHU
1 (pakTOPHBIMHU TIPU3HAKAMH, BHIOPAHHBIMH
B KaueCTBE MEPEMEHHBIX MTPOU3BOACTBEH-
HbIX QyHKIUHA. CTOMMOCTHBIC XapaKTepPH-
CTHKH MOTYT OBITh IPUBEACHBI K COMOCTa-
BUMOMY BHUJy. Peanm3anus TaHHOTO JTara
OTMHMpaeTcsl Ha MOJATBEPKACHHYIO THIIOTE-
3y 00 WHBapWaHTHOCTH IMpOIlecca OTHO-
CUTENIFHO MOAEJIEeH, CKOPPEKTUPOBAHHBIX
Ha UHQISIUIO, U OTPaKEHHYIO B pabote
Kyxosa u ap. [33].

2. TlpencraBneHue NAaHHBIX B BUJE He-
YETKUX YUCET (7151 KOKIOTO U3 IIPU3HAKOB),
BKITIOYAs TIPOLICAYPY 3aJaHHS alPHOPHBIX
Y arlOCTEPHOPHBIX MIKAJ C THHAMUIECKAMHU
OTPaHUYCHUSMU U HOPMaMHU JJIsl KaXKI0TO
u3 nokaszareneil. Ha nansom srame paccun-
TBHIBAIOTCS TApbl (3HAYECHNE, BEPOSITHOCTD)
JUTSE KQXKJIOTO TIpH3HAKa (pe3yIbTaTHBHBIN
i (DaKTOPHBIN) I KOHKPETHOTO TTepH-

ona BpeMeHu. Hanbonee uHTEpeCcHa OLEH-
Ka ITOCJIeTHETO N3BECTHOTO Neprosa. Takoe
TIPEICTaBIEHHE JaeT BO3MOKHOCTh U3 OJJHO-
IO 3HaYEHMsI — Pe3yJIbTaTa U3MEPEHUS I10-
JTyYUTh MHO)KECTBA 3HAYCHUH (7151 YrcIo-
BOT'O MJIM JIMHI'BUCTHYECKOTO OTOOpayKEeHHS),
MOIITHOCTH KOTOPBIX COOTBETCTBYIOT YHCITY
pEnepPOB WK YuCily KiiaccoB B pamkax PBII.

3. @®opMupoBaHHUE BHIOOPKHU JTOCTa-
TOYHOTO 00BEMa I BHIOpAaHHBIX (hakTop-
HBIX U pE3yJbTATUBHBIX NMPU3HAKOB IS
nepuofa ¢. JlaHHbIN 3Tan onupaeTcs Ha Me-
TOAOJIOTHIO UACHTHU()HUKAIINH THIIA pacipe-
JIeTICHUS! TI0 MaJIBIM BEIOOpKaM, TIPUMEHEH-
HYIO B aBTOPCKOM HccienoBanuu [28].

4. Tloctpoenue Moziesel B BUIE SKOHO-
METPUUYECKUX MOZENEH, COIEPKAILMX TPOU3-
BOJCTBEHHBIE ()YHKIMU (COOTHOILIECHHUE pPe-
3yneTaToB U (aktopoB) merogamu OLS wmin
MLE. Dtan BKiIO4aeT KjacCH4ecKoe Io-
CTpOEHHE SKOHOMETPUYECKIX MOJETIeH, Iae
B Ka49eCTBE alMPOKCHUMHUPYIOen (pyHKITHH
BBICTYTIAET ITPOU3BOICTBEHHAS (DYHKIIHSI, Ha-
MIpUMEP MYJIBTUILUTUKATUBHAS.

5. CratucTudeckast olleHKa MOJIENEH.
[Ipennonaraer pacueT cTaTUCTHUECKHX Xa-
PaKTEepUCTHK C IETbI0 MPOBEPKU aaeKBaT-
HOCTH U TOYHOCTU MOJEJIEH, B TOM YUCIIE
C UCIIOJIb30BAHUEM CTAaHAAPTHBIX TECTOB,
Hanpumep kputepus Oumepa, CTbroneHTa
U JpYTHX.

B kauectBe 0a30BBIX MHCTPYMEH-
TaJIbHBIX CPEACTB NMPUMEHEHBI MPO-
rpammubie TTaTGOpPMBI « DDPAY [34]
n «MHpoanamutuk 2.0», pazpaboTaHHONI
Ha ocHOBe OoJiee paHHeil Bepcu [35].

«upoananutuk 2.0», ¢ MOMOIIKIO KO-
TOPOTO PEATU3YIOTCS dTambl 2 U 3, Mpeny-
CMaTpHUBAET aBTOMATUYECKUN WU PYyYHOUI
BBOJ IAHHBIX IIOCJIE€ UX NPEABAPUTEIBHON
00paboTku Ha 3Tamne | B CKOHCTPYHPOBaH-
HYIO HEPapXUUecKyl0 HH()OPMAIOHHYIO
Mozenb. Mepapxudeckas nHGpOpMaLHoOH-
Hast MOJIENTb 0TOOpaXkaeTcst B BUAIE CTPYKTY-
pBI 00BEKTOB, HACHTU(DHUITPYEMBIX HA OC-
HOBE WHTETPAIBHBIX H YaCTHBIX (PAKTOPOB
(arpubyTOB MOJIENH).
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Crnenyroumii QyHKIIMOHAT KOMIUIEK-
ca coiep KT (GopMy TeHepaliu anpuop-
HBIX ¥ allOCTEPUOPHBIX IIKaJl B COOTBET-
ctBuH ¢ hopmynamu (3)—(9), Tae 3agaeTcs
HWOKHSS ¥ BEPXHSIS TPAHUIIBL, a TAKXKe HOP-
Ma Ui Kaxkaoro ¢axropos. B ciayvae un-
TerpajbHOrO (HhakTopa peKOMEHIYETCS HC-
noJb30BaTh mkany ot 0 70 10 u HOpMOIf 5.

Cnenyoomuii 0JOK MPOrpaMMHOU
1aTGopMBbl BEIYUCIAET TUHAMUKY, WH-
TEPIPETAINIO TUHAMHKHY (BBISIBIIEHUE TEH-
JOEHIUI n3MeHEeHHs) (GaKTOPOB, a TaKKe
PacCUUTHIBAET METPOJIIOTHUECKUE XapakK-
TEPUCTHKH U3MEHEHUS (PAaKTOPOB, B TOM
YHUCJIe TOYHOCTD, HAJIC)KHOCTh, PUCK, DH-
TPOIHUIO aAMPUOPHOM U allOCTEPUOPHOM UH-
¢dopmarmu. Kpome toro, mpemxycMoTpeH
¢yHKUKMOHAN MPOrHO3a (HAaKTOPOB C 3ana-
HHUEM TOpsAKa TPOU3BOJHOM, YMCIa TOUEK
(4ucno nepruooB 00yJaroIIel BEIOOPKH )
W 11ara nporHo3a, 4To AaeT BO3MOXHOCTb
AHAJINTUKY BapbUpPOBATh MapaMeTpsl MPo-
THO3HBIX MOJIeNeH.

Crnenyromuii 010K — OJIOK pEKOMEH-
Januuii, BKIIOYAIOMUN aBTOPEKOMEHA-
1M, TTO3BOJISIET HA OCHOBAHMH HEYETKOTO
JIOTUYECKOTO BBIBOJIA JIATh MPEIOKEHHS
10 YyCUJIEHUIO FUIH OCIIa0JIEHUIO BIIHSIO-
[IMX Ha Pe3yBTAaTUBHBINA MU WHTETPaTh-
HBIH npu3HaK (GakTopoB, BKIIOYCHHBIX
B Mozenb. J{ns reHepaluun BEIOOPKU HUC-
MIOJIB3YETCS TOMOTHUTEIHHBIA MOTYIb Oaii-
€COBCKOW MareMaTH4eCKOHW CTaTUCTHKH, Ky-
Jla TIOATPY’KAIOTCS TaHHBIE U3 YHCIIOBOM
WA IMHTBUCTUYECKON IITKAJI, COIepIKaIye
3HAYEeHHS PETEepPOB, TEPMBI, COOTBETCTBY-
IOII€ UM BEPOSTHOCTH, HUKHHUE U BEPX-
HHE TPaHUILIBl HHTEPBAJIOB B JopMare csv.
3amaercs o0beM BbIOOpKU. [10 maHHBIM
Ha Ka)XJOM W3 MHTEPBAJIOB IIKAJbI TeHE-
pupyeTrcs BBIOOpKA € 3aJaHHBIM YHCIIOM
3HauUeHUH (MOXHO 3aJaTh aPUOPHBIA THII
pacnupenenenus). [lo BcTpoeHHOMY airo-
PUTMY OTIpeNeNsieTCS THIT PacipeaeICHuUs
oJTy4YeHHON BBIOOpKH. Pesynbrar renepa-
A TIPeNICTaBIsIeTCs B BuAe (aiima excel
WJIH jSON.

Coznannble Qaitnsl popmata excel
3arpyxatorcsi B «9DPA» gepes cooTBeT-
CTBYIOIIHI wHTep(deiic mporpaMMHOTO
KOMIUJIEKCA U OCYIIECTBIISIETCS YETBEPTHII
U IATHIA 3Tans! Metononoruy. [locne nomy-
YEeHUS! JaHHBIX MPEIOCTaBISETCS BO3ZMOXK-
HOCTB CTPOHUTH SKOHOMETPHUUECKHIE MOACIN
u porHo3. U3 popmbl crivicka MpU3HAKOB
BBIOMpaEeTCS PEe3yNbTATUBHBIN MPU3HAK
U IEepeJaeTcsi B COOTBETCTBYIOIIUN BUI-
xeT (yi). B BumKeT pakTopoB mepeHocaTcs
Biusiforue paxropsl (yenosus). Kpome to-
r0, MOXKET OBITh 3aJaH IIePHO]] OLIEHKH (T1e-
puon oOy4arorieii BeiOopku). Jljist crenepu-
POBaHHBIX JIAHHBIX 3TY MPOLERYPY AENaTh
Hereecoo0pa3Ho. Beroupaercs hyHKITHO-
HanbHas popMma (JMHEIHAs, TorapuMuye-
CKasl, SKCIIOHEHLIHAIbHASI WM MYJIBTHILIN-
karuBHas). [lanee mpu Ha)KaTHX HA KHOITKU
OCYILIECTBIISIOTCS:

1) mocTpoeHmne MoIemH;

2) oIleHKa KauecTBa U IapaMeTPOB MO-
nenu (B TOM 4HClie JUIsl HeMMHEHHBIX MO-
neseil) ¢ moMoIblo KputepueB Pumepa
¢ pacueroM ko3 UIMECHTA ACTEPMUHAIINN
u (t-ctaructuka) CTbIOICHTA;

3) 3arpy3ka IOMOJHHUTEIBHBIX TeE-
ctoB ((mo xoddduIHmEeHTaAM KOPpEIsi-
nun CnupMeHa) TeTepoCKeAaCTUYHOCTD
u (Pappapa — [mobGepa) MyITBTUKOIIHHE-
apHOCTB);

4) mporrozupoBaHue (Ha OCHOBaHUU
OXHJIAEMbBIX 3HAYCHHS BIUSIONIMX (PakTo-
pOB, U3 (haiina Witk B PyIHOM PEKUME);

5) dopmupoBaHue pe3ylbTaToB B BU-
7€ HacTpamBaeMOI0 OTYETa, B KOTOPOM
MPEeIyCMOTPEHBI B TOM YHCJIE BBIBOJ JIU-
Heapu30BaHHBIX, HEINHEAPU30BAHHBIX
W CTaHJIAPTH30BAHHBIX MOJIENEH; UTOTH
TECTHPOBAHHUSA, a TAK)KE 3HAYCHUS KO3(-
(UIMEHTOB 3IaCTUYHOCTU. DTO JaeT BO3-
MOKHOCTb IOJIYYHTh COOTBETCTBYIOIINE
MOJEIN C UX CTATUCTHUECKOU OI€HKOU
B yI0OHOH /i1 aHauTHKA (hopMe.

Taxum 006pa3zoM pean3yroTcs 3Talbl
MPENCTAaBICHHON METON0J0TUN HCCIIeN0-
BaHUs Ha ocHOBe «MH(poanamuTuk 2.0»
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u «OOPAy. B manpHeleM >TH MOJe-
JIA BBICTYIIAIOT B KAUYE€CTBE HOPMATUBHBIX
MojieIeH MiIu Monene (pyHKITMOHUPOBa-
Hust CODC ¢ 1eNbIo ONPeeIICHIS Pe3YITh-
TaTHBHBIX MOKa3aTele (MHTerpaTbHBIX
Y YaCTHBIX) M MMOCTPOCHUS ONTHMHU3AIIH-
OHHBIX MOJEJEeH, AAIOIUX BO3ZMOXHOCTD
MOJIYYHUTh KOJIMYECTBEHHO BBIPAXKCHHBIC
3HAYCHUS U3MCHECHUS BIUSIONNX (aKTo-
POB, YIIyYaIOUINX Pe3yabTaThl (PyHKITHOHU-
poBanust CO3C, ee NOACUCTEM U DJIEMEH-
ToB. Jly1g 3TOro B « 9PPA)» peann3oBaHbl
COOTBETCTBYIOILIME MPOTPAMMHEBIE MOJY-
JIU ¢ UHTEPPEHCHOM YacThIO, IlIe MOXKHO
HacTpauBaTh HabOp aHAIU3UPYEMBIX I10-
Ka3aTeyel, a Takke BBIOMPATh KIACC OII-
TUMHU3AIMOHHOW MOJIETN U CUCTEMY OTpa-
HUYEHH.

3.3. Hughopmanyuonnasn oaza

HNudopmarmonnyo 6a3y coCTaBUIH
exxeronHbie cOopHukn Poccrara mokasare-
JIeH COIMaTbHO-IKOHOMHYECKOTO Pa3BUTHS
peruonoB (2007-2022)!, naraceTs! U3 eau-
HOW MEXBEJIOMCTBEHHO!N WH(POPMAIIMOHHO-
crarucTryeckoit 6azsl EMUCC?; Tabnuis
ypoBHeii nausinuu (o raHHbM Pocerar)?.
Ucnonp3oBans! ganasie 00 oopeme BPII
B Tynbckoii obmactu (2022)* u cTpyKType
BPII B aT0T %€ MIepron°.

4. Pe3ynbTaTbl UCCNEA0BaHUA

4.1. IToozomoeka oannvix

B pamkax ucciieioBaHus OTOOpaHBI
MPOU3BOJICTBEHHBIC (DYHKIIMU B BUJE CTe-
TIEHHBIX MYJIBTUTUTHKATUBHBIX OPM:

— . ki
Yii = 9o | |xk,i,j >
J=1

(10)

rae )A/k,,- — pe3yabTaTUBHBINA MPU3HAK —
BPII no i paznery OKB3/] ms k obnacry;

' https://rosstat.gov.ru/folder/210/
document/13204

2 https://www.fedstat.ru/

3 https://ypoBenb-uHdusiun. pd/Tabauisi-
UHQIAIAN

4 https://realnoevremya.ru/attachments/1760
> https://www.fedstat.ru/indicator/59450

X (hakTOPBI, XapaKTEPUIYIOIIUE yCIIO0-
BUs DYHKIIMOHUPOBaHUs. B qanHOM ciydae
qutst Tynmsckoit obmactul k= 19 1 B nanpHE-
IIIeM STOT MHJEKC OIMyIIEeH.

[Ipu BEIOOpE (hakTOPOB M (PYyHKITHO-
HaJIBHBIX (hOPM MOJIEJIeH aBTOPBI PYKOBOJI-
CTBOBAINCH paHEe MPOBEICHHBIMH UCCIIC-
noBanusmu [30].

s ycrpaHeHuUs BAUSHHUS U3MEHEHUS
1IeH CTOMMOCTHBIE MHINKATOPHI KOPPEKTH-
pOBaIMCH HA HHQISAINIO U TPUBOAMINCH
K 2007 1. Kpome Toro, naHHele, mpencTaB-
nennblie o OKB3J]/I 2 (meiicteyet ¢ 2017 1),
obutn puBenensl k OKBO/] 1.

B uactHOoCTH, OBLIM BHIOpaHBI (hak-
TOphl (OyKBeHHOE 0003HAUYCHHE COOTBET-
ctByromuii paznen mo OKBI/] 1 (B cko0b-
kax OKBO3/] 2)):

1) A (A) (cenbpckoe XO3SIHMCTBO) —
CTOMMOCTB OCHOBHBIX (hoH0B (OD) X
YUCJCHHOCTD 3aHATHIX (CPEeIHsSA 3a TOM)
(13) x, ,;

2) C (B) (m00bIua moJIe3HBIX HCKOTIA-
eMbIX) — OD X, a3 X,

3) D (C) (oOpabaTbiBaromue Ipouns-
BojacTBa) — OD x, ; U3 x, ; MHBECTUIINU

B OCHOBHOI KaHI/ITzé,lJI 44))] x3323,

4) E (E, D) (mpou3BOACTBO IIEKTPO-
SHEPTHH, Ta3a u Bogsl) — OD x nt Y3 x 42
5) F (F) (crpoutenscrso) — O® x, ;
5,2;

6) G (G) (omToBasg U poO3HUYHAS TOP-
roeys) — OD Xe 1 g3 Xg2 n Xg 3

7) H (I) (rocTHHUIIBI 1 peCTOPAHbBI) —
43 X, 14! X5

8) I (H, J) (rpancnopt u cBsi3p) — OD
xg 5 U3 x,; maccaxupoobopot (aBToby-
CBI) 00IIEro MOJIB30BAHMS) X, , M OTIPaB-
JICHUE JKEJIC3HOAOPOKHBIM TPAHCIIOPTOM
acCaKHPOB X, ;

9) J (K) (dunancoBas nesTens-
HOCTh) — O® (BCero) x,; CPEIHEro0Bast
YHCICHHOCTh HaceneHus (nanee — YH) X5

10) K (L, M, N) (onepauuu ¢ HeABH-
KUMBIM uMytiecTBoM) — U3 x s Mo, 5
11) L (O) (rocymapcTBeHHOE yIpaBiie-

aue) — YH X,; PacxXofibl Ha COIHAIIBHYIO

Y3 x
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MOJUTHUKY (KOHCOJHMAUPOBAHHBIA Or0A-
KET) X, 3
12) M (P) (o6pa3oBanne) — U3 x,, ;

12,17

pacxoapl Ha oOpa3oBaHHe (KOHCOIHUIAPO-

BaHHBIN OFOIKET) X

x,; 3a0011€BaEMOCTb X

12,22

13) N (Q) (3mpaBooxpanenue) — YH

13,2°

14) O (R, S) (mpenocraBnenue mpo-
uux yciyr) — YH x,; pacxonsl Ha conu-
AIBHYIO TIONUTUKY (KOHCOJIUAUPOBAHHBIN
OIOmKET) X))o

4.2. Ananu3z pezynbmamueHslx

HPU3HAKO8 NoO pazdenam

JluHaMuKa M3MEHEHUS PE3yIbTaTHB-
HBIX TIPU3HAKOB M1 TynbCcKo¥ oOmactu
3a 2018-2022 rr. mpeacrapnenHa B Taom. 1.

W3 nannbix Tadmn. 1 BUmHO, 4TO JUIS pas-
nena «CeabCKoe XO3SiCTBOY HAOII0IaeT-
cs yBennuenune oobema BPII, 3a mckiroye-
HUEM TIOCITICTHHUX JIByX OIICHUBAEMBIX JICT.
[Ipn 3TOM YHUCIIEHHOCTH 3aHATHIX YMEHb-
manack, HaunHasg ¢ 2013 ., a CTOUMOCTB

Tabnuua 1. AuHaMuKa uaMeHeHus pe3ybTaTUBHbIX NPU3HAKOB
ans Tynbckon obnactu 3a 2018-2022 rr., MnH pyb.

Table 1. Dynamics of changes in performance indicators for the Tula region
in 2018-2022, million rubles

Ne Monens 1 2 3 4 5

1 A(A) 16695,520 21420,629 22757,904 21722,825 16327,694
2 Cc (B 1113,035 447,340 1422,369 1448,188 1507,172
3 D (C) 125494,659 | 111155,695 | 113505,045 | 123964,920 | 110023,537
4 E (E, D) 11408,605 11578,718 11663,426 10716,594 7535,859
5 F (F) 14469,451 18236,481 12516,847 16219,709 12057,374
6 G (G) 28660,643 26052,116 24464747 22591,738 21351,600
7 H (D) 2226,069 2315,744 1706,843 2027,464 1758,367
8 I(H,J) 19478,107 19683,821 19059,744 15640,434 17583,670
9 J(K) 834,776 868,404 853,421 579,275 502,391
10 | K(L,M,N) | 23930,245 40525,514 40110,805 41418,186 33157,778
11 L (O) 10852,088 12157,654 11947,900 10426,956 10047,812
12 M (P) 8069,501 8105,103 8249,740 7530,579 8038,249
13 N@Q) 11408,605 11868,186 13085,795 11295,869 7787,054
14 O(R,S) 3617,363 4052,551 3129,212 4054,927 3516,734

Ipumeuanue: A, ..., O — monens s pasaena no OKBOJI 1; () — o6o3nadenue mo OKBII 2;

..5,2018-2022 rr.

HUcmounuk: PaccuntaHo aBTOpaMu 1O AaHHBIM

12,3,

4,

! https://rosstat.gov.ru/folder/210/document/13204
2 https://ypoBetb-uaduisinnn. pdy/Tabnuibi-nHQISIAA

3 https://realnoevremya.ru/attachments/1760
4 https://www.fedstat.ru/indicator/59450
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OCHOBHBIX (OHJOB YBEIMUYHUBAIACH
10 2020 1. ¢ OCIeAyIOUM HE3HAUNTEb-
HbIM cHIDKeHHEeM B 2021 u 2022 rT. To ecTh
HaOIrOMAIOCh 3aMerieHue pakropa gmc-
JIEHHOCTH 3aHATHIX (PAKTOPOM OCHOB-
Hele ¢pounbl. YBenuuenue BPII npu chu-
JKEHUU OCHOBHBIX (aktopos (O, U3)
MOXHO OOBSCHUTH BEPOSTHBIM H3MCHE-
HHUEM TEXHOJOTUU M CTPYKTYPHI IMPOH3-
BOJICTBA CEJILCKOXO3SIMCTBEHHON MPOAYK-
LM, KOTOPbIE HE YYUTHIBAIOTCS B MOJICIIH.
IIpu sTOM mpociexuBaeTcs sSBHAs KOP-
pensinusg BPII co cToMMOCTBIO OCHOB-
HbIX (DOHJIOB M YUCJICHHOCTBHIO 3aHATHIX.

Hns pasnmena «JloObrda moJe3HBIX
HCKOTIaeMBIX» B 00IIEeM, 10 CpaBHEHHIO
¢ 2007 r., HaOmomaeTcst pocT, ¢ KoeOaHu-
SIMH K CHIDKeHHIO 00beMa B 2020 1. 1o ot1-
HomieHuto K 2019 . u mocnenyommuMu po-
ctoM B 2021 u 2022 rr. [Ipu obmem pocte
OCHOBHBIX (DOH/IOB B aOCOJIFOTHOM 3HAYECHHUU
B CKOPPEKTHPOBAHHBIX BETMYNHAX WX CTO-
uMocTb 2021 1 2022 r1. yMEHBIIUIIACK, YTO
1 ckazanoch Ha o0beme BPII o pazgeny C.
B a10T %€ mepuoa cHU3UIACh U 3aHATOCTD.
HewnsMmeHnHBII pOCT, BEPOSATHO, CBS3aH C U3-
MEHEHUEM CTPYKTYPBI JJOOBIYH UCKOTIACMBIX,
OCHOBHBIMH U3 KOTOPBIX B Tynbckoit oOa-
CTH SIBIISTFOTCS YTOJTB, YKEJIE3HBIE PYIBI, THUIIC
Y roBapeHHas colb. Kpome toro, Habmoman-
s pOCT JOOBIYM CTPOUTEITHHBIX KAMHEH, 4TO
oTpasuwiock Ha ooneme BPIL

Ecnu mpocienuts quHAMUKY 111 00-
pabaTsIBarOnUX Mpou3BoACTB (pasaen D,
CKOPPEKTHPOBaHHbIE JaHHKIE), TO B 2022 T
1o cpaBHeHuto ¢ 2020 1. HaOMrIaI0Ch CHU-
>kenne BPIIL. AnanoruyHbie u3MeHEeHUs npe-
TEPIIENIA OCHOBHBIC (DOH/IBI U YUCIIEHHOCTh
3aHSTHIX 110 JAHHOMY BUIY JCATCIHHOCTH.

Pazgen «IIpou3BOoACTBO 3JIEKTPO-
SHEpPTUH, ra3a W BOABI» MPOJEMOH-
CTPHUPOBAN TOJIOKUTEIBHYIO TUHAMHKY
1o 2020 r. B 2022 r., kak u 1is pasaena
D, HaOmoAan0Cch CHIXKEHUE BBUY TOTO,
910 B Ty/IBbCKOM 00JaCTH OCHOBHBIMH II0-
TPEOUTENIMH, HAIPUMEP IEKTPOIHEPTHH,
OTHOCSIIEHCS K JaHHOMY pa3feny, SBIs-

10Tcsi 0OpabaThIBaroIIre TPOU3BOACTBA.
AHaJIOTMYHOE CHHKEHHE XapaKTepHO U JIIs
CTOMMOCTH OCHOBHBIX (hOHJIOB.

CexTop crpoutensctBa F nmen pas-
HOHAIPABJICHHYI0 ITUHAMHUKY C POCTOM
B 2021 r. mo otHomenuto k 2020 . U cHU-
xeHueM B 2022 1. o oTHomeHuto k 2021 .
ITpu 3Tom B 2021 1 2022 IT. 10 OTHOIIEHUIO
k 2020 1. HabIromanCst pOCT YKCia 3aHITHIX
U Pe3KOe CHI)KEHUE CTOMMOCTH OCHOBHBIX
(hOHI0B B CKOPPEKTUPOBAHHBIX [ICHAX.

CoxpaHuiach TEHACHUUSI CHUKCHUS
BPII B cdepe onToBoii 1 pO3ZHUYHON TOp-
roenu (G) Ha GoHe KoneOaHM YHCIICH-
HOCTH 3aHSTHIX ¥ U3MEHEHUSIMH OCHOB-
HbIX (GoHaoB. IIpu 3TOM NHUK CTOMMOCTH
OCHOBHBIX (hoHAOB mpumrencs Ha 2020 1.
J1st pOSHUYHOH TOProBIIM 3TO OBLT MPO-
ONeMHBIN TOJ, CBA3aHHBIA C MPOU3OMIE -
IIUM JIOKJAYHOM, YTO BUJHO 1O CHIDKE-
HUIO YHCIIEHHOCTH 3aHATHIX. CHUKEHUE
BPII MoxeT OBITH CBS3aHO TAKXKe C «IIe-
PErpeToCThIO» 3TOTO PHIHKA.

Amnanoruunas cutyauus cHkeHus BPIT
B 2020 . xapakTepHa U AJs chepbl TOCTU-
HUYHBIX M PECTOPAaHHBIX YCIIYT, YTO BHI3Ba-
HO OJHOW M3 MPUYHUH — JIOKJIAYHOM, C TI0-
CIemyIomuM BoccTaHoBIIeHHeM B 2021 1.
U CHIKeHHEM 10 ypoBHs 2019 1. B 2022 &
[ocnennee n3MeHeHue, BEpOSTHO, 00YCIIOB-
JIEHO TIONMUTUYIECKUMH TTPUYHMHAMU, KOTOpbIE
TPYAHO (POpMAaNTN30BaTh M BBECTH B KAYECTBE
(akTopoB B Mojielb. [Ipr 3TOM pOCT UHBECTH-
i B 2021 1 2022 1T, HE MO3BOJIITN KCIIpa-
BUTb CUTYALIHIO B KPATKOCPOYHOM IIEPHOIE.

BPII o pasnedny I (Tpancopt u cBA3b)
Taxke Habmopanock cHikeHue ¢ 2019
o 2021 r. u poct B 2022 1. 10 CpaBHEHUIO
¢ 2021 1., HO ero ypOBEHb HE AOCTHT ypPOB-
Hs gaxke 2020 r. O4ueBUIHO, STO ABHIOCH II0-
cnencteusmu 2020 . Ha QoHe pocTa umc-
JIEHHOCTH 3aHATHIX, YMEHBIIEHH OCHOBHBIX
(oHIOB, a TaKke YMEHBILIEHUS! 00beMa Tie-
PEBO30K aBTOOYCaMH U KeJIE3HOAOPOKHBIM
TpancnoproMm. Kpome toro, poct B 2022 1.
o6rema BPII B manHO# cdepe cBs3aH ¢ u3-
MEHEHHEM CTOMMOCTH TPAHCIIOPTHBIX yCIIYT
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1 YCIIYT CBSA3H, TEMII pOCTa KOTOPBIX OKa3aJl-
Cs1 BBIIIIE, YeM YPOBEHb WHQIIALIUH.

Hnst puHAHCOBOM NEeSTENbHOCTH CHU-
skeHue B Tylbckoit o0acTH HaOIIFOIAIOCH
¢ 2019 r,, 4TO CBSI3aHO C YMEHBIICHUEM
00beMa BBIIAHHBIX KPEAUTOB BCIICACTBUE
yBEIMUEHHS NPOLIEHTHOH CTaBKU Ha OHE
TEH/ICHLUI CHIKEHUS YUCIEHHOCTH Hace-
JIEHWA W COKpAIIEHUS CTOMMOCTH OCHOB-
HBIX QormoB (2020-2022) (BBUIY HEBO3-
MOYKHOCTH WX OOHOBIIEHUS).

Poct unBecTuIMil HE TPUBEI K MOJIO-
KUTENBHOMY 3P QeKTy B 00JacTH onepa-
[ C HEJIBXMMBIM UMYIIECTBOM.

[ns pasnena «@uHaHCOBas NEATEIb-
HOCTBY», HauuHasg ¢ 2020 r., HaOIromaI0Ch
camxenne oobema BPII ¢ ymeHbiiennem
TemIla Ha (poHEe HEeraTMuBHOM TEHICHIIMU H3-
MEHEHHUS CPEAHEroJJ0BOH YMCIEHHOCTH Ha-
CeJIeHus, TaK e Kak M pacXooB Ha COIM-
AIBHYIO TIOJUTHUKY.

AHaIOTUYHbIE BBIBOABI MOXKHO CIe-
JIaTh W ISl IPYTHX BUJIOB J€ATEIHHOCTH.

Kak BuIHO M3 pe3ynbTaToB aHaNIN3a,
3a paccMaTpuBaeMble EPUOABI MEHSIOTCS

KaK pe3yJIbTaThl, TaK U (PaKTOpPhI, IpUIEM
psaa hakropos (yCnoBuii) BBUIY OObEKTHB-
HBIX 0OCTOSITEIBCTB HE MOTYT OBITH BKITIO-
4eHbl B Mojienb. [loaTomy mienecoobpazno
paccMaTpuBaTh MOCIEAHUN EPUOJT OLICH-
KU U CTPOUTH MOJIEJIb KOHKPETHO AJIs1 HETO.
Jns peanuzanyy NpemyIoKEHHONM METOLO-
JIOTUU U TIOCTPOEHMSI MoJiesied HeOOX0IH-
MO TIEpEUTH K HEUETKHUM IIPEACTABICHUSIM
Pe3yIBTaTHBHBIX U ()aKTOPHBIX MIPH3HAKOB.

4.3. Ilpeocmagnenue 0annwix

no ¢pakmopam 6 eude Heuemkux

yucen

s xaxxmoro u3 ¢hakTopoB OBLTH TIO-
JTy4eHbI 3HAYCHUS B BII€ HEYETKHUX YHUCEIL.

st ux pacdera OpLTa UCTIONH30BaHA
nporpammHuas miardgopma «apoananm-
trka 2.0» [35].

Ha puc. 1 npencrasineHo 3HaueHHE
o6wsema BPII mo pa3neny A Ha uncinoBoi
Y JIMHTBUCTUYECKOM 1IKanax ajisa Tyabckoit
obmactu B 2022 1. B xauecTBe HOPMEBI HC-
MOJIB30BaHO cpenHee 3HaueHue 3a 2007—
2022 rr., 4ucII0 penepoB KIaccoB paBHO 9.

Puc. 1. 3navenne BPI no pasgeny A Ha YNCNOBOM U TMHIBUCTUYECKOM LLKaNax
ans Tynbckon obnactm B 2022 1.

Figure 1. The value of the GDP by region according to section A on numerical
and linguistic scales for the Tula region in 2022
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Tabnuua 2. 3HaveHus penepos 1 BeposTHOCTM Ans ob6bema BPIM no paspeny A

ans Tynbckon obnactn B 2022 r.

Table 2. Reference values and probabilities for the GDP by region according

to section A for the Tula region in 2022

No | 3mauchue Tepu Beposiocry | KA Bepxusis
pemnepa rpaHuna rpaHina
1 6869,584 [IpenenpHO HUKE HOPMEI 0,001 4767,469 7920,641
2 8971,699 Kputndeckn Huxe HOPMBI 0,007 7920,641 10022,756
3 11073,813 3HAUUTENBHO HUKE HOPMBI 0,049 10022,756 12124,871
4 13175,928 Huxe HOpMBI 0,178 12124,871 | 14226,986
5 15278,043 Hopma 0,339 14226,986 | 16576,537
6 17875,030 Beriiie HopMBl 0,309 16576,537 | 19173,524
7 20472,017 3HAYMUTEHHO BBIIIE HOPMBI 0,104 19173,524 21770,511
8 23069,004 KpuTtngecku BbIlie HOPMBI 0,013 21770,511 24367,498
9 25665,991 [IpenenpHO BEITIIE HOPMBI 0,001 24367,498 | 28262,978

Hcemounux: pacCuuTaHO aBTOpaMHu.

UmncnoBble 3HaUCHUS PENIEPOB U BEPO-
SITHOCTEH MpeJCcTaBJIeHbI B Ta0I. 2.

4.4. @opmuposanue 6v160pKu 0ocma-
mMouH020 00vema

Ha xaxxioM 13 UHTEpBaJoB OBLIH CTe-
HEPHUPOBAHbI 3HAYCHUS PE3yIbTATUBHBIX
1 (paKTOPHBIX MPU3HAKOB OOIIM 00BEMOM
7000 nabnronenuii. B xagectBe 6a3o0Boro

a

pacmpeeneHus] HCIOIh30BaHO TPEYTONb-
HO€ paclpesieIeHHE.

I'ucrorpamMMbl CreHEpUPOBAHHBIX BBI-
6opoxk jast BPI1, ocHOBHBIX (hOHJIOB U YHC-
JIEHHOCTH 3aHATHIX MO pasneny A s
Tynbckoit obmactu B 2022 1. ipeacTabiie-
HBI Ha puc. 2.

®parMeHT creHepHUpOBaHHBIX BBIOO-
POK IipeAcTaBieH B Tab. 3.

B

Puc. 2. [McTorpaMmbl CreHepupoBaHHbIx BbiIGopok ana BPI (a), ocHosHble dhoHabi (6)
W YUCNEHHOCTb 3aHATLIX (B) Mo pasaeny A ans Tynbckor obnacTtv B 2022 T

Figure 2. Histograms of the generated samples for GDP by region (a), Fixed Assets (6)
and Employees (8) according to section A For the Tula region in 2022
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Tabnuua 3. PparMeHT creHepupoBaHHbIX Bbibopok BPT1, ocHoBHbIX poHA 0B
M YUCNEHHOCTU 3aHATbIX NO pasaeny A ansa Tynbckon obnactn B 2022 r.

Table 3. Fragment of the generated samples for the GDP by region, Fixed
Assets and Employees according to section A for the Tula region in 2022

Ne n/m O65em BPIL, muH pyo®. OcHoBHBIE (HOHBI, MJIH pyO.| UHCIEHHOCTH 3aHATHIX, THIC. YeIl.
1 5851,260 20434,485 28,334
2 7291,065 21860,154 27,685
3 7169,684 25732,702 26,452
4 7188,605 24592,437 25,468
5 8684,472 24886,831 26,409
6 8496,640 25623,197 26,093
7 8932,262 25377,953 26,954
8 8811,436 23745,217 24,385
9 8483,644 25401,627 25,415

10 9358,944 25372,247 28,355

Hcemounux: paccyuTaHO aBTOpaMH.

4.5. Ilocmpoenue u mecmuposanue

Mooeneii

Jnst xaxxoro U3 pasnenos Tynbckoi
00JIaCTH IO CTeHEPUPOBAHHBIM BBEIOOpKaM
OBLIM IIOCTPOEHBI COOTBETCTBYIOIINE MO-
e B popme (10). JIns ux pacuera ObI-
JIa UCIIOJIb30BaHa MPOTrpaMMHasi IiaTdop-
ma «DDPA» [34].

Criendukanus 1 pe3yasTaTsl TECTH-
POBaHMA MOJIENEH MpeACTaBIeHb! B Ta0II. 4.

W3 nanHBIX Ta0I. 4 BHAHO, 9TO KOA(-
(UIMEHTHI MOJIENTH 3HAYNMEI, a KO3 UIH-
€HT ACTEPMUHALIMH 3HAYUMO OTIINYaeTCs

ot 0. Kpome Toro, st Mmozaenei (3a HCKITIO-
yeHueM moxenu pazaena C) cpemgHsis oT-
HOCHTEJbHAs OIIMOKa HE TpeBhImacT 5 %,
YTO CBUIETEILCTBYET O UX BBICOKOU TOY-
HOCTH.

B tabn. 5 nmpuBeneHs! 3HaYCHUS CTaH-
JAPTU30BaHHEIX (* — 0003HaueHHE) KOAD-
¢unreHToB MozeNei.

[To nanHBIM TabN. 5 MOXKHO CYIUTH
O CTCIICHH BIIUSAHUSA (AKTOPOB HA PE3yiib-
TaTUBHBIN TTPU3HAK.

B Tabn. 6 mpencraBieHs! 3IaCTHIHO-
CTH (PaKTOPOB MOJETIEH.

Tabnumua 4. Cneundukaums u pesynbTaTbl TECTUPOBAHUSA MoAenen
ans Tynbckon obnacTu no creHepMpoBaHHbIM Bbl6OpKaM

Table 4. Specification and test results of models for the Tula region based

on generated samples

Ne Mozers a, a, a, a, R> | MAPE, %
1 A (A) 2,243 | 0,758 | 0,287 — — 0,834 | 4,594
2 C(B) 3,314 0,503 1,084 — — 0,775 14,074
3 D (C) 30,023 0,195 0,933 0,111 — 0,881 3,638
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OKoHYaHWe Tabn. 4

No Mogzens a, a, a, a, a, R* | MAPE, %
4 E (E, D) 6,623 0,349 1,044 — — 0,909 3,734
5 F (F) 55,498 0,211 1,025 — — 0,890 3,950
6 G (G) 12,722 | 0,137 | 0,694 | 0,042 = 0,895 | 3,902
7 H (I) 209,067 | 0,742 | 0,502 — — 0,836 | 6,256
8 I[(H,J) |520708 | 0,137 | 0473 | 0,054 | 0052 | 0902 | 2732
9 J(K) 2,783 0,265 0,699 — — 0,832 3,660
10 | K(L,M,N) | 480,674 | 0,154 | 0,456 — — 0,843 | 4,744
11 L (0) 0,142 | 1,116 | 0,293 — — 0,887 | 3,632
12 M (P) 27,460 0,647 0,292 — — 0,844 3,140
13 N(@Q) 0,012 0,760 1,164 — — 0,816 6,882
14 O (R,S) 0,108 | 0,803 | 0,440 = = 0,807 | 4,820
Hpumenanue: a, (i =0, ..., 4)— kosbduments Moz (Ui K05(OHIHEHTOB OlEHKA OCYIIECTBIIs-
nack 1o kputepuio Crorofenta, p-value < 0,001); A, ..., O— mozens s pasaena no OKBI 1;

() — o6o3naucnne mo OKBI/ 2; R2 — ko3 PUIIHCHT TeTepPMUHALINH (3HAYMMOCTh ONPEACIIach
o kpureputo Pumiepa, p-value < 0,001); MAPE — cpennssi OTHOCHTENIbHAS OLIMOKa BEIOOPKH.

Hcemounux: paccuuTaHO aBTOpaMu.

Tabnuvua S. 3Ha4yeHus ko3 PULMEHTOB CTaHAAPTU3OBAHHbBIX MOAENen
Ans Tynbckon obnacTu no creHepMpoBaHHbIM BblbOpKaM

Table 5. Coefficient values of standardized models for the Tula region based
on the generated samples

Ne ri/m Mozens a a, a a,
1 A(A) 0,635 0,304 — —
2 C (B) 0,357 0,509 — —
3 D (C) 0,193 0,591 0,186 —
4 E (E, D) 0,324 0,651 _ _
5 F (F) 0,281 0,687 _ _
6 G (GQ) 0,194 0,642 0,139 —
7 H () 0,468 0,481 — —
8 I(H,J) 0,213 0,482 0,128 0,165
9 1 (K) 0,386 0,562 — —
10 K (L, M, N) 0.463 0,507 _ _
1 L (0) 0,706 0,271 — —
12 M (P) 0,598 0,362 _ _
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OKoH4aHWe Tabn. 5

Ne ni/m Mozens a a, a, a,
13 N (@Q) 0,353 0,560 — —
14 O (R, YS) 0,523 0,418 — —
Tlpumeuanue: a (i=1, ...,4) — crangapTu3oBaHHbIe KO3()OHUIUESHTE MOJIEIH; A, ..., O — Monens

qutst pazgena mo OKBO/I; () — obo3nagenne mo OKBO/I2.

HUcmounux: pacCunTaHO aBTOpaMH.

Tabnuua 6. 3HaveHus anacTuyHocTen pakTopoB Mopenen gna Tynbckomn
obnacTu no creHepMpoBaHHbIM BbibOpKaM, %

Table 6. Elasticity values of models for the Tula region based

on the generated samples, %

Ne Mogenb E E, E, E,

1 A(A) 0,811 0,107 — —

2 C(B) 0,646 0,162 — —

3 D (C) 0,203 0,408 0,095

4 E (E, D) 0,414 0,373 —

5 F (F) 0,177 0,420 —

6 G (G) 0,173 0,449 0,037 —

7 H () 0,226 0,205 — —

8 I(H,J) 0,158 0,123 0,037 0,042

9 J(K) 0,372 0,523 — —

10 K (L, M, N) 0,044 0,362 — —

11 L (O) 0,885 0,327 —

12 M (P) 0,290 0,342 —

13 N(@Q) 0,621 0,877 —

14 O(R,S) 0,718 0,554 — —
Tpumevanue: a@, (i=1, ..., 4)— craHaapTH30BaHHBIE KOYDPHULUHSHTE MOLEIH; A, ..., O — MOIelb

s pasgena no OKBO/L; () — o6o3nauenue mo OKBI/I2.

Hcemounux: paccuuTaHO aBTOpaMH.

[To manHBIM Taba. 6 MOXKHO CYAHTH,
HAaCKOJIBKO M3MEHHTCS Pe3yIbTaTHBHBIN
MpU3HAK NIpU U3MeHeHuH daktopa Ha 1 %.

Paccmorpum pasgen A.
CpennemecsiyHas 3apaboTHasg 1miata
0 CEeNbCKOMY X035iMcTBY B TylbCKOM
peruone B 2022 1. Opima 49188,3 pyoO.

YBenn4eHne YUCICHHOCTH 3aHITHIX
(8 2022 . — 39,5 ThIC. yen.) Ha 1 % co-
craBut 395 uenosek. Torga obmme cpen-
HETOJIOBBIE 3aTpaThl OynyT 233,2 MIIH pyo.
B stom cityuae npupoct BPII (koaddumu-
eHT anactuaHocTH paBeH 0,107) Oyxer Ha-
cuuthiBath 1747,1 miH pyo.
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W3mMeHeHNEe CTOMMOCTH OCHOBHBIX
¢donmos Ha 1 % (B 2022 r. —37347,8 MiH
py0.) mpuBEAET K yBEIUUCHUIO OCHOB-
HBIX GoHI0B Ha 373,5 muH py0., a BPII
Ha 13241,8 muH py0. Ecin yBenmmuuts guc-
JIEHHOCTD 3aHSATBIX B CTOUMOCTHOM BBIpa-
JKCHUU Ha BEJIMYUHY CTOUMOCTU OCHOBHBIX
¢donmoB (TO ecTh B 1,6 pa3a), ToO U3MECHE-
uue BPII Oynet B o0beme 2798,5 miH pyo.,
TO €CTh MOJNYYEHHBIH 3(PdeKT mouTH
B 4,7 pa3a MeHbIIIE, YeM TIPH YBEIHIEHUH
CTOMMOCTH OCHOBHBIX ()OHIOB.

OT0 03HaYaeT, YTO MPOU3BOIUTEIIO
BBITOIHEE MOJCPHHU3UPOBATH COOCTBEH-
HOE MPOU3BOJICTBO, COKpAIIasi YACICHHOCTh
3aHATBHIX B MaHHOH cdepe. Takyro crpare-
THIO XO3SICTBYIOIIHUX CYOBEKTOB MOXKHO
MPOCIEAUTH MO0 JUHAMHUKE COKpALIECHUS
YHCJICHHOCTH 3aHAThIX, HaunHas ¢ 2013 .
OTo MoATBEpPKIACT paHee BBHICKA3aHHOE
MPEINOJI0KEHUE O 3aMEIICHUN OCHOBHBI-
MU (OHJIAMH TPYIOBBIX peCypcoB Ha (hoHE
yBenmmueHus oobema BPII B paccmarpuBa-
€MBbIC TIEPUO/IBI.

Kpome Toro, 3apaboTHast riara 1o pas-
neny A cocrapmsiet 84,7 % oOT cpenHeMe-
CSYHOW 3apabOoTHOM IIaThHl 1Mo pasneny D
(oOpabaTtrIBaromiie TPOU3BOICTBA), KOTO-
PBIi SBISIETCS OCHOBHBIM ¥ IPHOPHUTETHBIM
BHJIOM JiesiTeNbHOCTH Jutst Tynbckoid oOmna-
CTH. DTO TaKKe HE CTUMYIUPYET SKOHO-
MHUYECKH aKTHBHOE HacelleHne paboTaTh
B JaHHOH cdepe.

ITo paszpeny D smacTUYHOCTH A4
¢daxTopa 3anstoctu (0,408) cymecTBeH-
HO BbIIIe (MIOYTH B JBa pasza), 4eM dJia-
CTUYHOCTh CTOMMOCTH OCHOBHBIX (POH-
noB. CorlacHoO JaHHBIM TaO0JI. 5, CUTyalHs
a"anoruyna. Huskas snmactuunocts 0,095
XapakTepHa JJi MHBeCcTUulInil. BeposaTHo,
TaKO# pe3yNbTar MOyYeH BCIEACTBUE TO-
ro, 4to B TynbckoM pernone oOpadaTsi-
BaloOIIas MPOMBIIIICHHOCTh HayKOeMKa
U UHBECTUILIMM AT 3PEKT ¢ 3amo3aa-
HUEM, YTO HE YYUTHIBACT HPEIIOKCHHAS
MOJIEIb, XOTS BIUSHUE WHBECTHPOBAHUS
0e3yCcIoBHO.

Eme ogHot BO3MOXHOM NPUYMHOM Ta-
KOTO pe3yJibTaTra MOXeT CIIY>KUTb U YIIpaB-
JIeHWe MHBECTHIIMSMH B JAHHOM cdepe, 9To
TpeOyeT KOPPEKTUPOBKH NHBECTHLIMOHHOM
MONUTHKH B obmactu. B 2022 1. o paszze-
ny D 3apabotHas miata B cpejHEM 3a Me-
csig coctaBuina 58047,7 py0., YMCIEHHOCTD
3aHATBHIX — 161,1 ThIC. "en. M3meHeHnne
U3 na 1 % nmpuBeaeT K yBETUICHHUIO YHUC-
neHHocTH Ha 1610 4en. u 3aTpar co cTopo-
HBI IpeAnpusTys Ha (0e3 yueTa CTpaxoBbIX
B3HOCOB) 1122,2 miH py0., a TakXke yBelu-
yeHnro oobema BPII na 44889,6 mutH pyo.

C npyro#l cTopoHbI, yBeIHYEHHUE
CTOMMOCTH OCHOBHBIX (QoHI0B Ha 1 %
JacT JONOJHUTEIbHBIE 3aTPaThl HA CyM-
My 1813.,4 miH py0. U, COOTBETCTBEHHO,
BPII na Benmuuny 22334,8 muH pyo0., 4TO
B 2,0 pa3a MeHbIIe, YeM NpU YBEIHMYCHUU
YHCIEHHOCTH 3aHATHIX. Eciiu ypaBHSTH 3a-
TpaThbl Ha TPYAOBHIE PECYPCHI U OCHOBHBIE
(hoHnbI, yBeHMIUB YHCIeHHOCTh Ha 1,6 %
(Torma 3arparsl coctasst 1813,4 miH pyo0.),
to npupoct BPII no pazgeny D cocraBur
72541,1 mnH py6., unu B 3,2 pasza 0oib-
11e, 4eM Mpu U3MeHeHun ctoumoct OD.
YuuTteiBasi cTpaxoBble BBIILIATHI (IIPH-
MeM ux paBHbIMHU 30 %), 3aTparsl Ha yBe-
JUYEHHE YUCICHHOCTH Ha 1 % cocTaBsT
1458,8 ThIc. py0., a Ipy BEIpABHUBAHUH 3a-
Tpar Ha OD U YNCIEHHOCTH 3aHATHIX AACT
npupoct BPII na 55800,8 muH py6., uTo
B 2,5 pa3a Beimie. CrietoBaTenbHO, U B 3TOM
ciy4ae TIPeAnpusATAIM o0pabaThIBaroIIei
MPOMBIIUIEHHOCTH BBITOJHEH yBEIUUH-
BaTh TPYAOBBIE PECYpPCHI, YeM OOHOBIISTH
WM MOJCPHU3UPOBATH OCHOBHBIE (DOHIBI.
Taxas ctparerus, 3a uckiatrouenuem 2021 r.,
npociexuBanack ¢ 2017 1.

ITockonbKy ecTh MOTEHIIUAT U CTUMYIT
CO CTOPOHBI MPEANPUATHH 00padaTkIBato-
LIMX POU3BOACTB, MOYKHO KOPPEKTHUPOBATD
U ypOBeHb 3apabOTHOH ILIATHI, HAIIPUMED
710 YPOBHSI 3apa0OTHOH MmyaTsl B GPUHAHCO-
BOWi cdepe, TJie OH BBINIE TTOYTH B 1,3 paza
Bbie. OHaKO HEBHUMAaHUE K MOJAEPHU-
3alud 1 OOHOBJICHHUIO OCHOBHBIX (DOHIIOB

ISSN 2712-7435

Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 721-750



. Roman A. Zhukov, Svetlana V. Prokopchina, Maria A. Plinskaya, Maria A. Zhelunitsina

CO CTOPOHBI OPTaHOB YIPABICHUS MOXKET
JaTh HeraTHBHBIN 3(h(EeKT B cpemHecpoy-
HOH TEPCTIEKTUBE BBUIY BO3MOXKHOTO OT-
CTaBaHHUS B UCIIOJE30BAHUN COBPEMEHHBIX
CPEJICTB MPOU3BOACTBA.

CornacHo NaHHBIM Tabn. 6, mis pas-
nena G (onroBas M pO3HUYHAsl TOPTOBIIA)
MIPOCIIEKUBACTCS aHAJIOTHYHAs pazaeny D
cutyanus 1o 31actaaaoctu (0,173 — OO,
0,449 — 43, 0,037 — W). YBenuuenue
YUCIICHHOCTH 3aHATHIX Ha 1 % mpuBeneT
K YBEIUYCHHIO 3aTpar (CpeaHeMecs aHast
3apabotHas riara B 2022 r. cocTraBuia
42928,5 thic. pyO., wiu 79 % ot ypoBHs
o pasneny D) Ha 838,4 muH pyo. (¢ yue-
TOM CTPaXOBBIX BBITIIAT), TOTAA KaK IS OC-
HOBHBIX QoHI0B (B 2022 . — 12682,9 MH
py0.) —Ha 126,8 maH py0. B cBoro oue-
peap Takoe U3MEHEHHE NacT MPUPOCT
BPII cootBercTBeHHO Ha 9586,9 MutH pyO.
u 3693,8 mutH pyo.

Ecnmm Bocomp30BaThCsl aHATOTHIHBIM
YpaBHHBAaHHUEM 3aTpar (I YUCIEHHOCTH
3aHATHIX 3aTparhl B 6,6 pa3 Oosblile, yeM
CTOMMOCTh OCHOBHBIX (DOH/IOB) U YMCHbB-
IIUTh U3MEHEHUE YNUCICHHOCTH 3aHSITBIX
1o 0,2 %, to yBenuuenue BPII cocraBut
1450,2 muH py0., 9TO B 2,5 pa3a MEHbIIIE,
YeM ITpY KOPPEKTUPOBKE OCHOBHBIX (DOHIOB.

CrienoBaTenbHO, IPEANPUITHSIM OTI-
TOBOM M PO3HMYHOM TOPTOBJIU LEJIECO-
00pa3HO YBEJIHYHUBATH CTOUMOCTH OCHOB-
HbIX ()OHJIOB ¥ YMEHbINATh YHUCICHHOCTD
3aHATHIX. [locnenHss TeHIeHIHs KaK pa3
n Habmoganace B 2022 1., 0 CpaBHEHUIO
c2021r

OnHako yBeJIHM4YeHUE CTOMMOCTH OC-
HOBHBIX (DOH/IOB MOXET MPUBECTU K MEHEES
OKHIAEMOMY PE3YJIBTATy CO CHIKCHHEM
TEMITOB POCTa, YTO TIPEXK/IE BCETO CBA3AHO
C BO3MOXXHBIM HACBIIIIEHHEM JaHHOH cde-
PHI IesaTensHOCTH. JleficTBUTebHO, HA0MFO-
JIABIIUICS B TIOCJICHUE TOABI POCT KOJH-
YeCTBa TOPTOBBIX IICHTPOB, ONTOBBIX 0a3
U JPYTUX TOPTrOBBIX TOYEK MPUBEIN K IIe-
pepacIpeneNleHuIo ToTpeOuTeneit cpenu
HOBBIX CTPYKTYp M OTTOKY W3 TOYEK IpO-

JIaK, CYIIECTBOBABIINX paHEe B CHITY Orpa-
HUYCHHOW M MOCTOSIHHO YMEHBIIIAIOIICHCS
YUCJICHHOCTH HaceJICeHUs. A pOoCT moTpe-
OeHus 3aMensaeTcs HHOISITHOHHBIMHA
nporieccaMu Ha GoHE HE3HAYUTEIHHOTO
pocTa peallbHBIX JCHEXKHBIX JI0XO/IOB HaCe-
JICHUS! COTVIACHO O(UIIMATLHOW CTATHCTH-
ke'. DIacTUYHOCTD 10 UHBECTULIAAM TaK-
’)Ke He3HauuTelbHa U cocTtaBuia B 2022 1.
0,037.

AHAaIIOTHYHBIE PaCCyKIEHUS MOKHO
MPOBECTH M JJIsI OCTAIbHBIX BUIOB JEs-
TEJIBHOCTH, OCYIICCTBIIIEMBIX B TYIbCKOU
o0acTu.

5. O6cyxpeHue

Pe3ymnbrarel, paccMOTpeHHBIE B JTaH-
HOW CTaThe U MOCBSIIEHHbIE TPUMEHEHUIO
KOMOUWHAIIUA SKOHOMETPUYECKOTO MOJIe-
JUPOBAHUS U HEUETKOTO MOJICITHPOBAHUS
Ha OCHOBE 0ali€COBCKUX MHTEIUICKTYallb-
HBIX U3MEPECHUH K U3YICHHUIO SKOHOMMYE-
ckort moacucteMsl COOC, maroT BO3MOXK-
HOCTh METOAOJIOTHYECKH 00O0CHOBAaHHO,
B CUJIy HAJWYUs JIOCTATOYHOTO 00beMa
BBIOOpKH (cortacHo [27]), UCIONB30BaTh
METOJIBI MATEMATHIECKON CTAaTUCTUKU JJIS
MTOCTPOCHUS KOPPEKTHBIX PETPEeCCHOH-
HBIX Mognenei. [lomydenHbie cooTHOIE-
HUS ¥ TIPaBOMEPHOCTh UX HCIIOJb30BAHHS
noaTesepxkaatTcs padoramu Huning &
Wahl [6] u Zhukov et al. [30].

B ommuue, HanpumMep, OT Uccaen0Ba-
Huit D’ Andrea [13] u Duan et al. [14], Te-
Hepaius BBIOOPKH OCYIIECTBIISIIACH Ha He-
YETKHX JIaHHBIX, HO C Y9€TOM KOHKPETHBIX
yCI0oBUM (PYHKIIMOHUPOBAHUS PETHOHA,
YTO paCIHIUPSET BO3ZMOXKXHOCTHU MPUMEHE-
HUs1 0afleCOBCKOTO MOJX0/1a MPU U3yUECHHH
SKOHOMHYECKHX ITPOIIECCOB B CIIOKHBIX CH-
cTeMax.

[Mony4yeHnnsle Monmenu miisi oObema
BPII no pasnemam OKBJJl obnangaroT
CTATUCTHYECKY 3HAYMMBIMU R? U HHU3KOU
MAPE. Takum 06pazom, BO3MOKHO METO-

! https://rosstat.gov.ru/storage/mediabank/
Urov_11subg-nm.xIsx
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JOJIOTUYEeCKH 000CHOBAaHHOE MOCTPOCHHE
3KOHOMETPUYECKHUX MOJIeel 1o JaHHBIM
IUIS OTIAEJIbHOrO cyObekTa Poccuiickoi
Denepanuu (a IMEHHO, pacCMaTpUBaET-
sl IKOHOMMYECKast mozcucremMa TymbCcKoit
o0Js1acTi) B ONpeeNeHHbII Ieproy BpeMe-
HH, YTO TOJTBEPIKJACT MOCTABICHHYIO TU-
MIOTERY.

Kpowme Toro, monmyueHHbIE MOZIETH Ja-
0T BO3MOXXHOCTh OLIEHUTbH CTEIICHb BJIUS-
HUs (aKTOPOB Ha PE3yIbTaTUBHBIN NpU-
3HaK, B YaCTHOCTHU NPH MIPeoOpa30BaHUH
Mojelied K CTaHIapTU30BAHHOMY BHUIY
(Tabn. 2) UK BEIYMCICHUU COOTBETCTBYIO-
IIUX JIACTUYHOCTEM.

IIpeBanupyromiee BIUSIHIE OCHOBHBIX
(OHIIOB MO OTHOWICHHUIO K JPYTUM (ak-
TOpaM, BKJIIOYEHHBIM B MOZEIH, Ha pe-
3yJABTaTUBHBIN MPHU3HAK XapaKTepHO IS
paznenoB A (A); YUCICHHOCTH 3aHATHIX —
st C (B), D (C), E (E, D), F (F), G (G),
1 (H, J), M (P); maBectummii — K (L, M,
N); cpenHeronoBoil 4YMCIEHHOCTH Hacese-
mug — J (K), L (O), O (R, S). 3a cuer 3a-
MelieHus: GakTopoB Mozesiell MOKHO J0-
OuTHCS 3aaHHBIX (TUTAHOBBIX) 3HAYEHUM
pe3yIbTaTUBHBIX IMPU3HAKOB, YTO C TOY-
KM 3pEHUS YIPABIEHUS MIPEICTABISET CO-
001 perynmupoBaHue MPOLECCOB B PaMKax
COLIMAIbHO-3KOHOMUYECKOTO Pa3BUTHS TEP-
PHUTOPHIA, TAKHX, HAITPUMED, KaK MOACPHHU-
3aIUsl OCHOBHBIX (DOHIOB, KOPPEKTHPOBKA
MOJIUTHKH 3aHATOCTH, JieMorpaduyeckas
[IOJIUTHKA, NIEPEePACHPEAEICHUE PACXOI0B
B KOHCOJIMAMPOBAHHOM OrOIKeTe 00acTu
u 1.11. Hampumep, Tynbckas obnacts 00-
JaiaeT MPOMBIIIJICHHON ClielMaIn3anneit
(mons B BPIT B 2022 1. — 43,8 %). OntHako
CTENIeHb BIUSHUS OCHOBHBIX (DOHIIOB CY-
LIECTBEHHO HUXe€, YeM YHCJIEHHOCTH 3a-
HATBIX. DTO MOXET 03Ha4aTh, YTO HEOOXO-
JUMO YIydIlaTh U MonepHusupoBats OD
B OnmokaiiiieM OyayIeMm.

Ha BrOopom mecte no gone B BPII
Tynbckoit obmactu crout pasaen K (ore-
panuu ¢ HeIBM)KUMBIM UMYILIECTBOM; IIpe-
JIOCTaBJICHUE YCIYT; MpodecCHOHaIbHAS,

Hay4YHas U TEXHUYECKas JNeSITEIbHOCTh
o OKB3/12) (13,2 %). 3nech cooTHOIIIE-
HHEe MeXIy KodpdurnreHTaMu 4ucieH-
HocTH 3aHATHIX (0,463) M HHBECTUITUAMHA
(0,507) 6musko x equamie 0,921. OtMeTHM,
YTO 3TO €IWHCTBEHHBIA BUJ JCATEIHHO-
CTH, B KOTOPOM BIIMSIHHUE WHBECTUIIUN
BBIIIE OTHOCHTEIBLHO IPYTUX (PaKTOpoB.
CremoBaTeabHO, MOXKHO CJENIaTh BBIBOJ
0 3aMHTEPECOBAHHOCTH WHCTUTYIIMOHAIb-
HBIX €IMHUI] 00JIACTH B Pa3BUTHHU TaHHO-
T'O HalpaBIICHUsI.

Ha tpeThem MecTe 1Mo J0JI€ HAXOIUT-
cs paznen G (toprosist) (8,5 %), rue 3Haue-
HUS CTAaHIAPTHU30BAHHBIX KOAPDHUITUESHTOB
cootBeTcTBeHHO paBHEI 0,194 (0ocHOBHBIE
tdhoumen), 0,642 (YUCICHHOCTD 3aHATHIX)
u 0,139 (uaBectuuun). Takoil pe3ynbrar
(HauOomblee BIUSHUE Y 3aHATHIX) OXKHU-
JlaeM BCIIEIICTBHE CIIEIU(PHUKHI JAHHOTO BH-
Ja eI TeIbHOCTU. 3HaueHHS Ko PHIINeH-
TOB JUII OCHOBHBIX (DOH/IOB M MHBECTHUIINN
CpaBHUMBI MeXy co00i, UX OTHOIICHHE
K YHCIICHHOCTH 3aHAThIX cocTaBiseT 0,302
u 0,217 COOTBETCTBEHHO.

UerBepToe MECTO 3aHUMAET pa3lell
I (tpancnopt u cBs3p) (mons BPIT 7,0 %).
COOTBETCTBYIOIINE CTaHIaPTU30BAHHbBIS
ko3 urnuerTsr paBHbl 0,213 — ocHOB-
Hble GoHabl, 0,482 — YHUCIEHHOCTH 3a-
HATHIX, 0,128 — maccaxupooOopoT aBTO-
Oycamu, a JUIsl OTTIpaBlICHUS acCaXKUPOB
PX-0,165. 1 o sToMy pasmerny mpesa-
JTUPYeT BIUSHNE YACICHHOCTH 3aHSATHIX.

Ha mstom MecTe HaxomuTcsa pas-
nen A (6,5 %). B otauuue oT ocTaib-
HBIX BHUJIOB JIEATCIBHOCTH, HAMOObIIICE
BIIMSIHUE OKa3bhIBACT HAJIMYNE OCHOBHBIX
¢bounos. Eciim mocMoTpeTh Ha TEHICH-
A0 U3MEHEHHs YNCIEHHOCTH 3aHATHIX,
TO OHAa HEYKJIOHHO YMEHbIIIaeTCs, HaUu-
Has ¢ 2013 . OgHO# U3 TPUYMH MOXKET
SIBISATHCA HU3KUM YPOBEHBb 3apa0OTHOM
MJ1aThl IO CPAaBHEHHUIO C IpYyTrUMU chepa-
MH JI€ITCIBHOCTH.

Taxkum 006pa3zom, xapakTep BIUSHUS
(haxTOpOB Ha pe3yabTATUBHBIN MPU3IHAK
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(mpu aHanM3e CTaHAAPTU30BAHHBIX KO-
(UMIHEHTOB) MOXKET JaTh OTBET Ha 0CO-
OeHHOCTH (QYHKIITMOHMPOBAHUS DJIEMEH-
TOB SKOHOMHUECKOM mojacucteMmbl. Kpome
TOTO, CPaBHEHHE C MapaMeTpaMu MoJe-
el (Hampumep, o JgaTaceraMm OPYTUx
obnacteit (LlenTpanbHblil enepaabHbIMA
OKpPYT)) IO KPOCCEKIIMOHHOW WU TTaHETb-
HOW (00BEIMHEHHON MO MPOCTPAHCTBY
¥ BO BpEMEHH) BEIOOpKaM JacT BO3MOXK-
HOCTb OLICHUTH COOTBETCTBHE (DYyHKIIHU-
oHHpoBaHHs cyOBekTOB Poccuiickoii
denepanuu 001EeperHOHATBHBIM TEHACH-
nusM. [lonydeHHble TakuM 00pa3oM Mo-
JIeTTH MOTYT BBICTYyNaTh B KaueCTBE HOP-
MaTHBHBIX MOJEJeH, MPeNCTaBIECHHbIX,
HampuMmep, B [33, 34].

Crnenyer OTMETHTh HaJlM4KMe OrpaHU-
YeHUHN Ha MOCTPOEHHBIE MOJENH, Kacaro-
HIAECs TOTO, YTO OHU MOTYT OBITh HCIIOJb-
30BaHbI TOJLKO M Tynbcko#t oOmacTw.
Hnsa npyrux cyowpexkToB Poccuiickoi
denepanuyu HEOOXOOUMO CTPOUTH COO-
CTBEHHBIE MOJIEJIM IO COOCTBEHHBIM AaH-
HeiM. Kpome Toro, pazpaboranHbie Moze-
T MOTYT OBITh MPUMEHEHBI ISl TOMCKA
KOJIMYECTBEHHBIX 3HAUCHHI, HEOOXOIu-
MBIX JUISl YAy4IIEHUs Pe3ylbTaToB (PyHK-
LUOHUPOBAHUS SKOHOMHYECKOH HOACUCTE-
MBI B PaMKax ONTHMU3ALMOHHBIX MOJETIEH,
aHaJIOTUYHBIX MOAEISIM B padote JKykoBa
[34] nuuIb Ha KPaTKOCPOYHBIH nieproa 6e3
BBEJICHUS JOMOJHUTEIBHBIX MPEAION0-
JKEHUH.

Pabota o mpeononeHuio Takux orpa-
HUYEHHH OyIeT IpoBeeHa B JaJbHEHIINX
HCCIIEIOBAaHUAX.

6. 3aknioueHue

JlanHoe wucciegoBaHHWE YyCTpaHs-
€T METOJOJOTHYECKHAN MPOoOeNn mpu mo-
CTPOCHUHU HSKOHOMETPUUECKUX MOAEIIeH
[0 TAaHHBIM, XapaKTEPU3YIOIIUMCS OTpa-
HUYEHHBIM HaO0OpOM, HETOITHOTON U He-
YETKOCTHIO, UTO, IO CyTH, Ta€T BO3MOX-
HOCTh KOPPEKTHO M METOMOJOTHUECKH
000CHOBaHO MOJAEIHUPOBATH (QYHKIIHOHU-

pOBaHUE CIOKHBIX CUCTEM B YCIOBHUAX HEO-
MIPEETICHHOCTH, XapaKTEPHBIX IS COITHO-
JKOJIOr0-3KoHOMUYeCcKux cucteM. Ilo ero
pe3yibpTaTaM MOXKHO cpOopMyITHpOBaTh Cile-
IYFOTIIHE BBIBOJIBI.

1. IlonTBepkA€HA TUIIOTE3a OTHOCHU-
TCJIBHO BO3MOXKHOCTH METOIOJIOTHYCCKHU
000CHOBaHHOTO TTOCTPOCHUST SKOHOMETPH-
YEeCKHUX MOJEIEH 0 JAHHBIM JJIs OTHCIIb-
HOTO cyOBekTa Poccuiickoit deneparun
B ONpeNIeNIEHHBIN TIEPHOJ] BPEMEHHU B yC-
JIOBUSAX HEIOJHOTHI U HEUETKOCTHU JAHHBIX.

2. IlpeanokeHsl ATaIbl, TO3BOJS-
oIye 00bEIUHUThL METOHOJOTHU JKO-
HOMETPHYECKOTO MOJCIHUPOBAHUSA
1 0alieCOBCKUX MHTEIUICKTYaIbHBIX H3ME-
pEeHU MPUMEHUTEIHHO K COI[HO-IKOJIOTO-
SKOHOMUYECKOH CUCTEME, €€ ITOACUCTEMaM
(B 4aCTHOCTH, SKOHOMHUYECKUM TOJCHCTE-
MaM) U 3JIeMEHTaM.

3. [IpoBeaena anpobalius npeacTas-
JIEHHOM METOIOJIOTHH Ha IpUMepe IKOHO-
MHUYECKOH IMoJcuCTeMBI TyabCcKol 00TacTH,
B pe3yabTare KOTOPOU OBLIU MOCTPOCHBI
Mojienu cBsizu oobema BPIT mis 14 pasne-
noB OKBO/] 1 no manusiM 3a 2022 ., 061a-
JIafOIIH€ BEICOKMM Ka4yeCTBOM U CTaTHUCTH-
YeCKH 3HAYUMBIMH TTapaMeTpaMHu.

4. TlocTpoeHHbBIE MOJEIN MOTYT CIy-
KUTh UHCTPYMEHTOM aHalIn3a CTEIICHU
BO3/ICHCTBUS BIUSIONINX (DAKTOPOB HA pe-
3yJAbTaTUBHBINA MPU3HAK C LEIBI0 Jaib-
HEUIIIET0 PEeTryJIUpPOBAHUSA COMUAIBHO-
9KOHOMUYECKON MNOJUTUKU Tylnbckoiu
oOacTu B paMKax pa3padaThIBaeMBbIX MIPO-
rpaMM pa3BUTHU.

[IpoBenenHoe ucciaenoBaHue BHOCUT
OTIpEJICTICHHBIN BKJIaJ B Pa3BUTHE MOJIC-
JUpOBaHKS QYHKIIMOHHPOBAHUS CIIOKHBIX
CHCTEM — COL[HO-2KOJI0T0-3KOHOMHYECKHX
CHCTEM, 32 cueT KOMOWHHPOBAaHUS METO-
JIOB SKOHOMETPHKHU C METOAOJIOTHEH Oaii-
€COBCKHMX MHTEIUICKTYaJIbHBIX U3MEPEHUIM
C IETBI0 METOMOIOTHYECKH 000CHOBAHHOTO
TTOCTPOCHHS MOJICIICH 110 SAMHUYIHBIM J1aTa-
ceTaM M W3MEPECHHSIM, KOTOpPhIE 00JIaIatoT
cnen(pUIecKuME yCIOBUSAMH M OTPaHUIe-
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HUSMH. DTO OMPEACIAET TCOPETUUYSCKYI0 HO BBIPAXKEHHBIC U3MEHEHUS (PAKTOPOB,
3HAYUMOCTH PabOoTEHI. HEOOXOaUMBbIe JUIsl 00eCTIeYeHUsI YCTOMU-

JlanpHeliliee MpUMEHEHHUE MOJE- YHMBOTO M cOalaHCHPOBAHHOTO Pa3BUTHS
JIeH 3aKJII0YaeTCsl B UX MCIOJAb30BAHMU  00JACTH, YTO MPEACTABISICT COOOH mpak-
B ONTHUMH3AIMUOHHBIX MOJICIAX, NAIOMUX  THYECKYIO 3HAYMMOCTH MPOBEJCHHOTO HC-
BO3MOXHOCTH IMOJIYYUTh KOJUYECTBEH- CIIEIOBAHHUS.
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Abstract. Regional economies, which are economic subsystems of a socio-ecological-economic
system, are characterized by rapidly changing conditions affecting their functioning. Therefore,
traditional approaches based on long-term trends and the construction of appropriate models
are not enough for modeling and need to be over updated, including through combination with
other approaches that take into account the volatility of conditions. Open sources datasets are
fraught with uncertainty (different sources may have different values for the same indicator).
So, some indicators are being constantly adjusted: changes are introduced into datasets from
the previous periods; evaluation periods are not sufficient for model construction that would
be methodologically valid from the point of view of mathematical statistics, Additionally, the
results of functioning depend on influencing factors as well as measurement results. These
problems lead to the need to resort to probabilistic estimates and the incompleteness and fuzz-
iness dataset, as well as to obtain samples of sufficient volume from low-power data. The pur-
pose of the study is to model the relationship between the volume of gross domestic product
and the factors characterizing the functioning of the economic subsystem of the regions, un-
der the conditions of uncertainty and limited data in a given period of time. The case study is
constructed on The Tula region dataset. The working hypothesis is that it is possible to con-
struct a methodologically correct econometric models using the dataset of a specific region
of the Russian Federation over a certain period of time. We applied the methods of economet-
ric modeling and the methodology of Bayesian intelligent measurements, as well as the meth-
odology for generating a sufficient amount of data on small samples. For the Tula region and
dataset for 2022, nonlinear models for the GDP by region volumes (14 sections of the NACE)
were built. This made it possible to test the presented methodology based on a combination of
econometric and Bayesian approaches to modeling the complex systems functioning, with con-
clusions having both theoretical and practical value for the region’s sustainable development.

Key words: gross domestic product by region; production function; socio-ecological-
economic system; model; Bayesian intellectual measurements; small sample.
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BnunsHne Me)XxpernoHanbHbiX NPOCTPAHCTBEHHbIX 3¢ eKToB
Ha 3KOHOMUYeCKoe pa3BuTHUe pernoHoB Poccum

II. A. Ilonosa , . B. Kauun ® D4

Hayuonanvuwiii uccnedosamenvckuti ynugepcumem
«Buvlcuas wikona 3KOHOMUKUy,
2. Ilepmw, Poccus

DA dvkashin@hse.ru

, T. B. Bykuna

AHHOmMauyus. B paboTe NpOBOAMTCS aHaNM3 MEXPErMOHabHbIX MPOCTPaHCTBEHHbIX 3(-
(DEKTOB N OLEHMBAETCS UX BIMSIHWE H3 Pa3BUTME PErMOHOB Poccun. YYnTbiBas pasnu-
4yns B reorpadMyYeCKOM MOSIOXKEHWN PEFTMOHOB, 38 TAKXKEe 0CODEHHOCTU PErVIOHabHOM
SKOHOMWKM B KaXKA0M cybbekTe PM. AKTYabHbIM BONPOCOM SIBASIETCS OLEHKAE U aHa-
N3 MEXPErnoHasIbHbIX MPOCTP3HCTBEHHbIX B3aUMOAENCTBUIA /19 pa3paboTKm coBpe-
MEHHbIX MPOrPamMM PErmoHanbHOro pa3smTus. Llenb 4aHHOro McCneaoBaHnsa — U3yymTb
HEOAHOPOAHOCTb PeErMoHoB P®, BbIABMB MEXXPErMOHa IbHbIE MPOCTPAHCTBEHHbIE B33-
nMopencTeus. B paboTte npeacTaBneHa METOO0/10M St OLEEHKW MEXKPEMMOHANbHbIX NMPOo-
CTPBHCTBEHHbIX 3 (MEKTOB, BbibpaHbl MOKa3aTeNu A5 BbISIBNEHMSA 1 OLEHKN 3D MEKTOB.
B nccnepoBarHuy MCNonb3yrOTCs AaHHble Mo 77 pernoHam Poccuun. Mpu oueHKe npo-
CTPaHCTBEHHbIX 3DMEKTOB Y4MTbIBAINCH PErMOHDI, BOLLIEALLME B COCTaB PoccuicKom
®epepaumn B 2014 r: Pecnybnmnka KpbiM 1 ropog, pefepanbHOro 3HaqeHWst CeBacTonosb.
KnoueBas 3aBMCHMas MepeMEHHas B 3KOHOMETPUYECKMX MOAENSX — Temn pocTa BPT.
B uncne He3aBMCKMbIX MEPEMEHHBIX Mbl PECCMaTPMBaEM 17 MOKa3aTeNeN, TAKXKE XapaK-
TEepU3YHLLMX PErnMoHanbHOe pa3suTue 3a nepunof 2015-2020 rr. B xoge nccnenosaHms
BbISIBIEHO, YTO MEXXPErMoHasibHble MPOCTPaHCTBEHHbIE 3D MEKTbI MPUCYTCTBYIOT ANS
BCEX permoHoB Poccuu, 4ns 3anafHbiX 3TV ahdeKTbl MONOXKUTENbHBIE, 38 419 BOCTOY-
HbIX — OTPULATENbHbIE. [T0K3838HO, YTO YPOBEHD MHHOBALIMOHHOMO Pa3BUTYS B OOHOM pe-
rYOHEe OKa3blBaeT bosee CUbHOE BVSIHWE Ha TEMMbl pocTa BPI coceiHMX permoHoB, Yem
B CaMOM permoHe. BoisBNeHO, 4ToO COKPaLLEHME MHBECTULMIM B OCHOBHOW KanMTas Cro-
cobcTBYET YyBENMHEHM0 TeMMoB pocTa BPI, a Takke, Y4To YBeNMYeHme MMNopTa B 04HOM
pervoHe NpUBOANT K CHYXEHWIO TeMnoB pocTa BRI B opyrux. NonyyeHHble pe3ynora-
Tbl YCTOMYMBbI K BbIBOPY BECOBbIX MaTPULL M CBUOETENbCTBYHIT O TOM, HTO A1 Pa3BUTUS
3anafHbIxX permoHoB P® Heobxo4MMbl KOMMIEKCHbIE MEPbI, 33TParMBatoLL/Ee BCE PErMO-
Hbl, — B TaKOM cnyyae addeKT 0T A3HHbIX USMEHEHWI 33 CHET HaNMYMSA NMPOCTPEHCTBEH-
Hbix 3 eKToB ByOeT ycmnmeaTbecs. B UaCT1 BOCTOYHbIX pErMoHOB, HB0b0pOoT, HeobxoamMa
pa3paboTKa MHOMBUOYAbHbIX MPOrPaMM Pa3BUTUS A KX O40r0 OTAEbHOM0 PEFMOHE.

Knioyesble cn108a: MeXxpervoHanbHble 3heKTbl; MPOCTPaHCTBEHHAS SKOHOMETPUKA;
B3aMMOLENCTBUS MEXXAY PErMOHaMU; NPOCTPaHCTBEHHbIE Narv; MHOeKC MopaHa; Koc-
BEHHble NMPOCTP3aHCTBEHHbIE 33aBMCMMOCTW PErMOHOB.

1. BBepgeHue
Oco0eHHOCTH PEeruoHAJbHOIO pas-

nokaszaressiM — coTHU pa3 [1]. Kaxnasrii
peruon Poccuu umeeT CBOIO MPUPOIHO-

BUTHA B Poccuu ompenensiorcs Halu-
YHEM JIOCTATOYHO CHUIIBHOTO TEPPUTO-
pHAFHOTO HEPABEHCTBA — BEJIUUYHHA
Pa3peIBOB B YPOBHE Pa3BUTHS PETHOHOB
MIPEBBINIAET JIECATKH, a MO0 HEKOTOPHIM

reorpauyeckyr, 3KOHOMHYECKYIO
U COLUATIBHO-IeMOTpapUUecKyo CIreu-
(buKy, KOTOpas, C OMHON CTOPOHBI, SIBIISI-
€TCsl OTHUM MX KJIFOUEBBIX NPEUMYILIECTB
CTpaHBl U MO3BOJIAET UCIOJIB30BaTh BECh

© Polina A. Popova, Tatiana V. Bukina, Dmitriy V. Kashin, 2024

ISSN 2712-7435


https://orcid.org/0009-0005-1438-6711
https://orcid.org/0000-0001-8465-1131
https://orcid.org/0000-0003-0705-520X
mailto:dvkashin%40hse.ru?subject=
mailto:dvkashin%40hse.ru?subject=
mailto:dvkashin@hse.ru

. Polina A. Popova, Tatiana V. Bukina, Dmitriy V. Kashin

CIEeKTp (aKTOPOB U BOBMOXKHOCTEH ISt
€e pa3BUTHsI, C JPYrod — MpeacTaBiseT
yIpo3y, 3aKIIOYAIONIYIOCS B YBEIUUECHUU
TEPPUTOPHATHHOTO pa3pbiBa IO AWHAMHU-
K€ COIMAbHO-9KOHOMUYECKOTO Pa3BUTHS
1 YPOBHIO KU3HU HACEICHMUSL.

B ycnoBusx TypOyneHTHOCTH 3KO-
HOMHKH (aKTOPOM, KOTOPHIH BO3MOXHO
OKa)KeT BIMSHUE Ha COKpAIleHUE Teppu-
TOPHUAITFHOTO HEPAaBEHCTBA, MOXKET CTaTh
B3aMIMO/ICHCTBUE PETHOHOB U, KaK pe3yib-
TaT, BO3HUKHOBEHHE NPOCTPAHCTBEHHBIX
3¢ (eKToB, UCCIIETOBAHUE KOTOPBIX CTAJIO
OJTHUM HX KIJIIOYEBBIX HaNpaBIeHUH IKOHO-
muueckoil Hayku B XXI B.

OCHOBHOW HIEel B MOICTUPOBAHUHT
PETHOHAILHOTO Pa3BUTHS C YUETOM IPO-
CTPAaHCTBEHHBIX APPEKTOB CTATIO TO, YTO
Ha pa3BUTUE PETHOHA BIUSAIOT HE TOJIb-
KO €ro BHYTPEHHHE XapaKTepUCTHKU —
COLMATEHO-OKOHOMIYECKHE, O0IIeCTBEHHO-
MTOJINTUYECKHE, IKOJIOTHIECKHE U APYTHE
(haKTOphI, HO M XaPAKTEPUCTHUKH CMEKHBIX
C HUM peTHOHOB-cocenel. Tak, Harpumep,
pEeruoH, pa3BHUBasCh, MOXKET CTSATHBATh
Ha cebsl SKOHOMUYECKHE pecypchl, 4To Oy-
JIET HETaTHBHO BIMATH HA SKOHOMUYECKUI
poct coceneit. Takoit 3¢ heKT TOBOPHUT O Ha-
JTIUYUH OTPHULIATEITEHON TIPOCTPAHCTBEHHON
B3aMMOCBSI3H MEXy peroHaMu. Bozmoxna
1 00paTHasi CUTYyalusl, KOTia MEXaHU3MBI KO-
oIepanyy MO3BOJISIOT PACTH COCEIHUM pe-
THOHAM 32 CYET POCTa PETHOHA-TIOKOMOTHBA.
B TakoMm ciydae cymiecTByeT MOIOKUTEIhb-
Hasl MPOCTPAHCTBEHHAsl B3aUMOCBSI3b [2].
MHCcTpyMEHTOM, TO3BOJISIOINUM OLIEHUTD
OINHCBHIBAEMBIE MEXPETHOHAIBHBIE B3a-
UMOCBSI3H, SBIIAETCS MPOCTPAHCTBEHHAs
SKOHOMETPHKA, COBPEMEHHBI YPOBEHb HC-
CIIeIOBaHUN B KOTOPOW XapaKTepU3yeTCs
MIPUMEHEHUEM TIPOCTPAHCTBEHHBIX MOJIe-
JIell Ha KpOCC-CEKIIMOHHBIX U NMaHEIbHBIX
JIAHHBIX.

AKTyaJIbHOCTh IaHHOTO MCCIIEI0OBAHUS
o0ycIIOBIIeHa TEM, YTO OOHApYyKEHHE 3HA-
YUMOTO BIUSHUS MPOCTPAHCTBEHHBIX d(H-
(heKTOB Ha pErHOHATILHOE PAa3BUTHE TTO3BO-

JIUT BBISIBUTH TPYMIBI CHOPMUPOBAHHBIX
peroHaNIbHBIX KJIACTEPOB U CETEH, Iiie pe-
THOHBI B3aUMOJICHCTBYIOT U COTPYAHUYAIOT
IPYT € OPYTOM JJISl JOCTYDKEHHS CHHEpre-
THYECKHUX Q(EKTOB U YITydLICHUS CBOUX
9KOHOMHMUECKUX MOKa3aresel. JTo, B CBOIO
oyepesb, MOXKET CIIOCOOCTBOBATH MOUCKY
ONTHUMAJIBHBIX MEp MO CTUMYIHPOBAHHUIO
PETHOHANBHOTO PA3BUTHA U MOBBIIIEHUIO
KOHKYPEHTOCIIOCOOHOCTH PETHOHOB dYe-
pe3 pa3paboTKy COBPEMEHHBIX IPOrpaMMm
PETHOHAIBHOTO Pa3BUTHS, YUUTHIBAIOIINX
HallICHHbIE MEKPEruoHaIbHbIE TPOCTPaH-
CTBEHHBIE B3aUMOJCHCTBUSI.

Hccredosamenvckuii 60npoc B TOM, Ka-
KO€ BIIMSHUE OKAa3bIBAIOT MEXPETHOHAIIb-
HBIE IPOCTPAHCTBEHHBIE 3 HEKTHI HA IKO-
HOMHYECKUH pocT pernoHoB Poccun?

Lenv uccrnedoganus — U3y4UTH He-
OJAHOPOJHOCTL peruoHoB P®D, BEIABUB
MEKpPETHOHAJIbHBIE MPOCTPAHCTBEHHBIE
B3aUMOJICHCTBYS, U MPOBECTH AHAJIN3 YyB-
CTBUTEJIBHOCTH PE3YJIBTATOB PACUETOB
TI0 MPOCTPaHCTBEHHBIM PETPECCHOHHBIM MO-
JeTsIM K BEIOOPY BECOBBIX MATPHII U K pa3-
HBIM HaOOpaM HE3aBUCUMBIX IIEPEMEHHBIX.

B pabore npencraBieHa MeTOI0I0-
I'Us OLCHKH MEXPETUOHAIBHBIX IIPOCTPaH-
CTBEHHBIX 3()()EeKTOB, BRIOPAHBI TIOKa3aTe-
JIW IS BBISIBIICHHS B OIIEHKH d(DPEeKTOB.
B nccnenoBaHnu MCONB3YIOTCS TaHHbIE
no 77 pernonam Poccuu. IIpu oneHke mpo-
CTPAaHCTBEHHBIX 3(PPEKTOB BIEPBHIC YUH-
THIBAJIUCh PETMOHBI, BOILEAIINE B COCTAB
Poccuiickoit ®enepaunu B 2014 1., 3TO
Pecny6nuka Kpeim 1 ropon ¢enepaibHo-
ro 3HaueHus: CeBactonons. KitoueBas 3a-
BUCHMasl IEpEeMEHHAas B 9KOHOMETPUYECKUX
Mozensix — temn pocra BPIIL. B uncne nHe-
3aBUCHMBIX IIEPEMEHHBIX MBI pacCMaTpUBa-
eM 17 nokazaTenei, Takxke XapakTepusyro-
LIMX PErHOHAIIbHOE Pa3BUTHE 3a MEPUOL
2015-2020 rr.

T'unomesul uccreooeanus:

HI: TlpoctpancTBeHHBIE 2(DPEKTHI
BJIMAIOT HA 3KOHOMUYECKUH POCT BCEX pe-
ruoHoB Poccuiickoilt denepanmu.
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H2: ]Ins 3amagHbBIX PETrUOHOB
Pocculickoit denepanuu NpUCyTCTBYIOT
MOJIOKUTENIbHBIE TTPOCTPAHCTBEHHBIE A()-
(heKTEHL.

H3: Jlns BOCTOYHBIX PETHOHOB
Poccuiickoit denepanuu NpucyTCTBYIOT
OTpHLIaTEIbHBIE MPOCTPAHCTBEHHBIEC (-
(EeKTHI.

OtmeTtuMm, 9To reorpaduyeckas TpaHu-
11a MEXXy BOCTOYHBIMH ¥ 3aITaJJHBIMA PETH-
oHaMu P® mpoxoanT 1mo BOCTOUHOMY OCHO-
BaHUIO YpanbCKuX rop u Myromxap, pexe
OmMmbe, o ceBepHOMY Oepery Kacmuiickoro
Mops, mo Kymo-MaHbluckoif BraguHe
u KepueHckomy nposiusy.

Cmpyxkmypa padomot. O030p aUTEpa-
TYpBI OTpakaeT MOIXOABI K MOIEIHPOBa-
HUIO MPOCTPaHCTBEHHBIX 3 (dexToB, cy-
LIECTBYIOIINE B3MISIABI UCCIeqoBaTenei
Ha BOIPOC BIUSHUS MEXPETHOHAIBHBIX
3¢ PEKTOB HA SKOHOMHUUECKUH POCT TEPPH-
Topuil. B paznene ¢ 1aHHBIMU U METOJIAMU
OTHMCaHa dMIApUYecKas 0aza ucciemaoBa-
HUS, JIOTUKA MPOLEeayp 0TOOpa mepeMeH-
HBIX, a TAK)KE MPOBOIUTCS OLICHKA BIUSHUS
MEKpEruoHaJbHBIX MPOCTPAHCTBEHHBIX
3¢ (eKToB Ha FKOHOMHYECKHI POCT peru-
oHoB Poccun. Pazgen «O06cyxaenue» oT-
pakaeT aHaJIW3 MOJYyYEHHBIX pe3yibTa-
TOB U OIPaHUYEHUS UX HCIOJb30BAHHUS.
3akitoueHrue CTaTb 00OOCHOBBIBAET BO3-
MOKHOCTh MPUMEHEHHUS TIOJYyUYEHHBIX pe-
3yJIbTaTOB HA MPAKTHKE W MpeJiaraeT Ha-
MpaBJICHUS JaJIbHEHIINX UCCIEI0BAHUN.

2. 0630p nuTepaTypbl

Cliff & Ord [3] BrepBBIC BBEIH TEp-
MHH «IPOCTPaHCTBEHHBIH 3PQeKT».
Ha npumepe aHanu3za B3aMMOCBSA3U MEXTY
9KOHOMUYECKOH aKTUBHOCTBIO U ypOaHHU3a-
nueil B BenukoOpuranum aBTOpH OKa3a-
JIM, 4TO B HEKOTOPBIX CIIydasiX CyIIECTBY-
€T CBS3b MEXKAY PaCIONOKEHHBIMH PSIOM
B MIPOCTPAHCTBE HAOIIONCHUSIMH TI0 OJTHOM
Y TOM )K€ TIepeMeHHOI. ABTOPBI 0OHAPYKH-
JIM, 4TO TOPOJIa, MOT'YT KaK MOJIOKUTEIBHO,
TaK U OTPULIATEIbHO KOPPEIUPOBATh APYT

C IpyTOM M YTO UMEET MECTO 0COOBIH CITy-
Yail KOppeNislru B MPOCTPAHCTBE — MPO-
CTPAaHCTBEHHas apToKoppessinus. Hanmuune
aTOTO 3P EeKTa TAKKE 03HATATIO HEOOXOIH-
MOCTbH y4eTa MPOCTPAHCTBEHHOU CTPYKTY-
PBI TP TTOCTPOCHUH IKOHOMETPUUYECKHIX
Mozenen.

Cliff & Ord [4] B Oosee mo3aHEH pa-
00Te HCCIIeI0OBaIN KOHIICTIIUIO MPOCTPaH-
CTBEHHOW aBTOKOPPEIAINH U €€ TOCIe-
CTBHS IUIS WU3y4YCHUS PETHOHAIBHOTO
pa3BUTHS. ABTOPBI TIOKa3aJIH, YTO HEBKIIFO-
YeHHe MPOCTPAHCTBEHHOTO Jlara B OLIEHH-
BaeMYI0 MOJIEJIb BE/IET K CMEIICHHBIM U He-
COCTOSITENIBHBIM OlleHKaM K03 duimeHToB
perpeccum.

Hecmotps Ha T0, uTO padoTs! [3] u [4]
CTaJI Ba)XHBIMHM BEXaMU B Pa3BUTHUU IPO-
CTPaHCTBEHHOM YKOHOMETPUKH, OHU OBLIH
OrpaHUYCHBI B HCKOTOPLIX aCIICKTaxX BBULY
elle Hepa3BUTON Ha TOT MOMEHT METOO-
norun. Hanpumep, B 3TnX paborax HE pac-
cMaTpuBaach mpoodiieMa MpOoCTPAHCTBEH-
HOW HEOJAHOPOIHOCTH, KOTOPast OTHOCHTCS
K pa3indusM B YKOHOMHYECKHX yCIIOBH-
sIX B pasHbIX pernoHax. He paccmarpusa-
JIUCh U APYTrU€, aKTyaJIbHBIC Ha ,Z[aHHLIﬁ
MOMEHT, IPOOJIeMBI, TaKHe KaK TeTepOCKe-
JTACTHUYHOCTH, HEMPABIIIbHAS CHEeIH(UKa-
us Mozenel U T. 1. TpeGoBaiock perieHue
Y JPYTUX HAKOMUBIIHUXCS K STOMY MOMCH-
Ty METOJOIOTUYECKHX MPOOIICM.

Doreian [5] oTmedan, 94To ecit mpo-
CTPaHCTBEHHAs 3aBUCHMOCTP CYIIECTBYET,
TO MPUMEHEHNE OOBIYHBIX METOJOB OIICH-
KH JINHEHHBIX YPaBHEHUH CTAHOBUTCS TIPO-
0JeMaTH4YHBIM. DTO CBSI3aHO C TEM, YTO XO-
TSI IPOCTPAHCTBEHHAs] aBTOKOPPEISALU
U MOXET pacCMaTpUBaTLCA KakK YJaCTHBINA
CITy4ail aBTOKOpPPEISINY, OHAKO pa3Mep-
HOCTbH 33/Ia4H TIOBBIIIIAETCS C BPEMEHHOM
0 TPOCTPAaHCTBEHHO-BPEMEHHOU, YTO
HE MO3BOJISIET UCTIONIL30BATh CTAHJAPTHBIE
TECThI U METOABI OLICHKU.

Getis [6] moka3amn, 4TO CTaHOApT-
HBIH TecT JlapbmHa — YoTCOHA Ha HaIlH-
YHe aBTOKOPPEISIUN OKa3aJcsi HepuMe-
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HHUM K CTaHJaPTHBIM JIMHEHHBIM MOJIEIISIM,
U TpeboBaach ero Moau(pUKaIKsI.

Demidova et al. [2] o0ocHOBaH, 4TO
ecTh W JApyras mpobieMa — y4eT Mpo-
CTPAHCTBEHHBIX B3aMMOCBSI3CH B CIICIIH-
(ukanuu Moneu. ABTOPBI IOKA3aJH, YTO
€CJIM BOCIIOJIB30BaThCs CTAaHIAPTHBIMH Me-
TOAaMHU SKOHOMETPHUKH ¥ BBOJUTH JOTIOJN-
HUTEJbHBIC TIEPEMEHHbIE JIJIsl yaeTa BIIns-
HUSI KKJIOTO PETMOHA, TO YHCIIO CTEeTIeHeH
CBOOOJIBI B HTOTOBOM MOJICITH OY/IET HEello-
CTaTOYHBIM ISl TOTO, YTOOBI BCE JTH Iie-
peMeHHbIe OLleHUThb. HeBo3MoxkHOI mpen-
CTaBICTCS U OIIEHKa KOBapUallMOHHOM
MAaTpHIIbl, TaK KaK YHACIIO KOBapHaIMid yBe-
JIUYUBACTCS KBAJIPATHYHO MPH JIMHEHHOM
pocTe yuciia HaOMIOCHH, YTO MOPOXK/Ia-
eT poOJIEMBI, CBSI3aHHBIE C HEKOPPEKTHON
cnenuuKanen Moaenu.

Anselin [7, 8] npemyioxun Mouelb
MIPOCTPAHCTBEHHOTO Jlara U MOJIeNb MPo-
CTPAHCTBEHHOM OMMOKH, KOTOPHIE U CETroI-
HS UCTIOJIB3YFOTCS TIPH OIICHKE MEXKPETHO-
HAJIBHBIX MPOCTPAHCTBEHHBIX 3(deKToB.
Mopenb npoCTpaHCTBEHHOTO Jiara Y4uThI-
BaeT MPOCTPAHCTBEHHYIO aBTOKOPPEIISIIHIO
IyTeM BBEJICHHSI IPOCTPAHCTBCHHON Be-
COBOI MaTpHIIbI, KOTOpasi OTPaXKAeT B3au-
MOCBSI3M MEXJTy HAOIOMeHUAMU. Mozierb
MIPOCTPAHCTBEHHOW OMIMOKH, C APYToi CTO-
POHBI, YUUTHIBACT KaK MPOCTPAHCTBECHHYIO
ABTOKOPPEJISILINIO, TaK M TeTEPOCKeIacTHY-
HOCTb, BBOJISI CTPYKTYPY MPOCTPAHCTBEH-
HOW aBTOKOPPEJNSAIIUH B ONIHOKY perpeccu-
OHHOM MOJieNu. ABTOpP TaK)Ke BBET METOJIbI
TECTUPOBAHMS U U3MEPEHUs NMPOCTpaH-
CTBEHHOH aBTOKOPPENSIIIUH: CTaTUCTUKY
Mopana (Moran’s I) u craructuky ['upu
(Geary’s C).

B nocnennue ronel mpobiiemMa Herpa-
BUJIBHOM crienin(UKAIK POCTPAHCTBEH-
HOM SKOHOMETPHYECKOW MOJIENU U IpodIte-
Ma BbIOOpa B3BEIIMBAIOIIMX MATPHIL] CTaIIH
[EHTPaJIbHBIMHA TEMaMH B IPOCTPAHCTBEH-
HOW 3KOHOMETPHUKE.

Plimper & Neumayer [9] Ha mpumepe
MOJICITH MTPOCTPAHCTBEHHOMN 3aBHCUMOCTH

B MEXIYHapOAHOH KOHKYPEHLIUH CTaBOK
HaJIora Ha Kanurtaj Xeica npoIeMOHCTPH-
pOBaJH, 4TO COBCEM HEOOJbINNE H3MEHEe-
HUS B U3HAYAJIBbHOW crnienu(UKanuu npu-
BOZAT K COBEPIIECHHO APYTUM PE3yIbTaTaM,
4acTO NPOTUBOPEYALUM APYT APYTY.

Hemunosa u Cemepurosa [ 10] oObsicHsI-
0T TaKYIO TIOBBIIICHHYIO YyBCTBHTEILHOCTb
MPOCTPAHCTBEHHBIX MOJeNel K omurdkam
crrenuduKay, o0ycaaBIuBAEMbIX CIO0X-
HOCTBIO Pa3rpaHUYEHUs] IPOCTPAHCTBEH-
HBIX 3P QEKTOB 1 00IMMX TeHAESHIUH 1 10~
KOB, & TAK)KE OTCYTCTBUEM ILIMPOKUX 3HAHUI
OTHOCHTEJIFHO HEKOTOPHIX aCTEKTOB CIEIH-
(uxkarmu Monenu. [1pu orieHKe pe3yIbTaToB
IO IaHHBIM POCCHHCKUX PETHOHOB aBTOPaMHU
He OBbUTO 0OHAPYKEHO 3HAYUTENBHBIX OTIIH-
YU B OLIEHKaX KO3 PUIMEHTOB, B TO BPEMSI
Kak JJIsl peTHOHOB | epMaHny OLIEHKH 3HAYH-
TENFHO PAa3HUIINCH KaK MEXIY THIIAMH MO-
JeTield, TaK ¥ BHJAMH UCIIOIb3yEeMbIX B3BE-
IMBaKONIMX MaTpull. bonee Toro, Bo Bropoii
4acTU MCCIIEOBAHUS aBTOPBI IPOBEPUIH
YCTOHYMBOCTD OLICHOK K criel(puKaiy Ma-
TPHIL C IOMOILBIO CUMYJIHPOBAHHBIX JaH-
HBIX. bBUTO ycTaHOBIEHO, YTO MaTpuIa 00-
PAaTHBIX PACCTOSHUI MOJIBEPIKEHA MEHBIIIEMY
CMEIICHUIO B OIIEHKaX KOA(PHUITUECHTOB, YeM
IpaHUYHasl MaTPHLIA, YTO AEJNAET UCIOJIB30-
BaHWE IPAHUYHBIX MaTPHULl MEHEE MPEATIoy-
TUTEIIBHBIM.

Niebuhr [11] B yacTu ipoGsieMbl BbI-
0opa B3BEHIMBAIONIMX MATPUI] peliacT ee
MPUMEHEHUEM CTaHAAPTHBIX MaTPUIL] CMEX-
HOCTHU M MaTpHIL PACCTOSHUI.

Kolomak [12, 13] ucnons3yet marpu-
Iy CMEXHOCTH PErHOHOB M MaTpHILly pac-
CTOSTHUM MEXJYy peruoHalbHBIMH IICH-
TpaMu ISl pelieHns npoOiieMbl BEIOOpa
B3BELIMBAIOLINX MATPHIL.

l'apapona [14] ananuzupyer u 0600-
maet paboThl ¢ MPOCTPAHCTBEHHBIMU 3(-
(exramu, fenast BEIBOA 00 HCIOJIb30BaHUN
JOCTaTOYHO CTaHJIapTHOTO Habopa B3Be-
MIMBAIONIUX MAaTPHI]: MaTPUIIBI CMEXKHO-
CTH U pa3iIu4Hble BapUallUU MATpPUILl 00-
paTHBIX PACCTOSIHUH.
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Gibbons & Overman [15] ormeuaroT
HEBO3MOXKHOCTb CYIIECTBOBaHUS YHHUBEP-
callbHOU B3BEUIMBAIOIIEH MATPHIIBI IS
BCeX OOBEKTOB BBUIY MX HEOJHOPOIHO-
ctu. Jlnst mpeomoneHus TaHHOH MPOOIeMBbI
HICCIIE/IOBATEISIM MPUIILIOCH PAa3/IEUTh BbI-
0OpKY Ha HECKOJIBKO YacTeH.

Lottmann [16] Taxxke menun BeIOOp-
Ky Ha HECKOJIBKO 4acTe€d — Ha BOCTOY-
HBIC W 3amajHble peruoHbl. Schioppa &
Basile [17] ucnions3oBaiu gejieHne Ha ce-
BEpHbIE U F0XKHbBIE perrnoHbl. Basile [18] —
Ha IICHTPaJIbHEIC U TIepU(epUITHEIE.

Basile [18] ucnonb3oBan Habop ma-
HEJIbHBIX JaHHBIX, OXBATHIBAIOLIUX II€-
puoxn ¢ 1995 mo 2008 1. mis 20 pernoHOB
Wranmun. J{ns BKIFOYEHUS POCTPAHCTBEH-
HOW CTPYKTYPBI aBTOP UCIIOJIE30BaJl MATPH-
Iy, OCHOBaHHYIO Ha €BKJIMIOBOM PaccTosi-
HUHU MEXJIy pETHOHAMH, TJIC YYUTHIBAIHCh
k-Onmmxaiiux cocenelt Kakaoro peruoHa.
Pesynbrare! ucciaemoBaHus MOKa3ajH, 9TO
MUTPAIUs OKa3bIBAET 3HAYMTEIHFHOE BIIHSI-
HHUE Ha PETHOHANIBHYIO 0e3paboTHILy, pu-
YeM B perroHax ¢ 0oJiee BEICOKUM YPOBHEM
NPUTOKA MUTPAHTOB YPOBEHb 0e3paOOTHIIBI
HWKe. bonee Toro, BKIItOUEHHE MPOCTPaH-
CTBEHHOTO JIara TO3BOJIMIIO O0OHAPYKUTH
HaJIM4We TMPOCTPAHCTBEHHBIX P (DHEKTOB
IUIs1 YPOBHS 0e3pa0O0THLIBL.

Yu & Wei [19] mopenupoBaii TEMITBI
9KOHOMHYECKOTO POCTa MPOCTPAHCTBEHHO-
9KOHOMETPHUYECKHM TIOIX0JIOM Ha JIAHHBIX
Kwuras. Ojede et al. [20] Ha marabBX CILA,
Amidi & Ali Fagheh [21]— na nannsix EC.
Bo Bcex o3HaueHHBIX paboTax MOKa3aHO
CyLIECTBOBaHHE MPOCTPAHCTBEHHBIX d(-
(DEKTOB U B3aUMOBIIHSHUE PETHOHOB JAPYT
Ha Jipyra.

Kholodilin et al. [22] u3y4atoT mpo-
cTpaHCTBeHHBIE 3G (PEKTH Ha JaHHBIX
1no 76 poccuiickum permoHam 3a 1998-—
2006 rT. ABTOpBI OKA3bIBAIOT CYILIECTBO-
BaHHE MPOCTPAHCTBEHHBIX CBA3EH MEXITY
cyobektamu P®, onHaKO OTMEYAIOT, YTO
WHTEHCUBHOCTH 3THX CBS3EH CyIIIECTBEHHO
MEHBIIIE TI0 CPABHEHHIO C €BPOTIEHCKIMHU

n3-3a 0ojiee JaNbHUX PacCTOSHUH U Oojee
c1aboit pa3BUTOCTH TPAHCIIOPTHOM MH(Dpa-
CTPYKTYPBHI.

banam [23] B cBOeM HCCIIeTOBaHUH,
MTOCBAIIEHHOM ITPOCTPAaHCTBEHHOMY aHAIH-
3y KOHBEpreHUuHu peruoHoB Poccum, nox-
TBEpIWJ HAJIMYKME TIPOCTPAHCTBEHHOM 3a-
BHCUMOCTH JJI1 SKOHOMHYECKOTO pocTa
peruonos P®. ABTop TecTupoBail crienu-
dukanmu spatial autoregressive model
(SAR) u spatial error model (SEM) —
B 000MX CIIy4asx pe3yibTarhl ObLIM IpakK-
TUYECKH OIMHAKOBBIMH: 00a Kod(pduuu-
€HTa MPOCTPAHCTBEHHOU KOPpEISIIIUU
0Ka3aJuCh 3HAYMMBIMH, 4 TECTHl MAaKCH-
MaJIbHOTO MPaBIOINOA00Ns, MYJIBTUILIH-
karopa Jlarpamka u Banpma moarBepan-
JIM HAJIMYYE MTPOCTPAaHCTBEHHBIX 3(pdexToB
B 00eux crneunguranuiax. ABTOp He BbICKa-
3aJ1 IPEANOYTCHUH B CTOPOHY KaKOH-TTHO0
u3 crienuuKanmii, TeM He MEHee B cllydae
PaBHO3HAYHBIX PE3YJIBTATOB MEXIY aH-
HBIMH MOJIEJISIMH TIPEATIOYTEHUE CIIEAYET
otaath Mojeln SAR. DTo cBsA3aHO ¢ TeM,
YTO 3a4acTyl0, €CIU B pPe3yJbTaTe CpaB-
HEHHUs HaujTydiei oka3bIBaeTcs MOJENb
cnenudukanun SEM, TO 3T0 MOXET CBHU-
JIeTEbCTBOBATH O HAJIMYUH TPOITYIIEHHBIX
MPOCTPAHCTBEHHO-aBTOKOPPEITUPOBAHHBIX
MEPEMEHHBIX, U3-32 Yero BO3HUKAIOT MPO-
0JeMbl HEMPaBUIBHOH crielu(prKaIH.

CooTHOCATCS 3TH pe3yabTaThl U € pa-
00TamMu, MOJETUPYIOMIUMH HHBIE PETHO-
HaJbHBIE POIIECCHI.

Xu et al. [24] uzywyanu BIUSHUE TO-
POICKOTO KEJIE3HOJOPOKHOTO TPAHCIIOP-
Ta Ha CTOMMOCTb HellBM>KUMocTH B Kutae,
Y, TOMHUMO CTaHAAPTHOW MOJeNIN MHOXe-
CTBEHHOW PETpecCHH, TECTHPOBAINCH MO-
nem SAR u SEM. Pe3ynbrarel cTaTHCTH-
k1 Mopana, Tecta MHOKUTeNEH Jlarpanxa
1 poOacTHOI BepcUU TecTa MHOXKUTENEH
Jlarpanxa CBHUAETENBCTBYIOT O MPEIIO-
YTEHUU BBIOOpa crienuduKkanuu Moaean
B o3y SAR. bonee toro, 3HaueHue ko-
s dunmenTa geTepMuHAIINE U UHDOP-
MAaIMOHHOTO KpUTEepHUs AKanke OBLIH
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MIpOBEPEHBI A Bcex Moaeneil. Monens
C TIPOCTPAaHCTBEHHBIM JIarOM 3aBHCHMOMN
IIepeMEHHOH MOoKa3aja HamIyyJIee Kade-
CTBO II0 0OOMM IIOKa3aTelsiM, 110 CpaBHE-
HUIO C OCTaJbHBIMU MOZEISAMHU.

Neelawala et al. [25] Taxke 3aHUMA-
JIUCh MOJAEIUPOBAHUEM CTOMMOCTH He-
JIBIKUMOCTH. PasnuuneM ¢ npeapiaynu-
MH aBTOpaMH, OJHAKO, SBISIOCH TO, YTO
OLIEHUBAJIOCH BIIMSHUE IUIABUIBHON U TOP-
HOZIOOBIBAIOIIECH AESTEILHOCTH HA IPH-
Mepe TeppuTopuid ABctpanuu. [loMmumo
craugaptaeix OLS- u GWR-monenei, Te-
crupoBanuchk SAR u SEM s yuera npo-
CTPaHCTBEHHBIX 3P (eKTOB. AHATOTUIHO
U3 JIBYX NPEAJIOKEHHBIX UCCIIEeI0BATEIN
OCTaHOBMJIMCh Ha MOJEIH CIICU(PHUKALIUH
SAR, oCHOBBIBasiCh Ha pe3yNbTaTax po-
OacTHOro TecTa MHOXUTeNeH Jlarpanxka.

B paboTtax ynomsHyTBIX aBTOPOB Tpo-
BOJIUTCS aHAIHN3 MEKXPETHOHAIBHOTO JKO-
HOMHYECKOT'O B3aMMOJCHCTBUS HA OCHOBE
KOMILJIEKCa ONTHMHM3AaIMOHHBIX MEXpe-
THOHAJIBHBIX, MEXOTPACIEBBIX MOAEIIEH.
Bonpiioe BHUMaHKe aBTOPBI YAEISIOT MOA-
X0JlaM, KOTOPBbIE TIO3BOJISIOT OLEHUTH cOa-
JIAHCHUPOBAHHOCTHh SKOHOMHUYECKOTO TIPO-
crpanctBa. Mcnonp3ytorest SAR-monenn
IUIS aHAJIN3a MEXPErHOHAIBHOTO BO3JEH-
CTBHS U JUIS aHAJIN3a KOHBEPIE€HIIMU PETH-
OHAJILHOTO Pa3BUTHSA, a TaKXe I pa3pa-
OOTKM MHEPIMOHHBIX M albTepPHATUBHBIX
CLIEHApHEB COIMAJIbHO-IKOHOMHYECKOTO
pa3BUTHS PETHOHOB.

[IprMeHHUTENBHO K POCCUICKUM JTaH-
HBIM HCITOJIb3YETCS KITaCCHUECKOE ENICHHUE
Ha 3aMajHble 1 BOCTOYHbIE PETHOHBI IO X
reorpaduyeckoii rpanute. [Ipu sTom 3a-
MaJHbIe PETHOHBI XapaKTepU3yIoTcsa boee
BBICOKHM YPOBHEM 3KOHOMUYECKOTO Pa3BU-
THs1, O0JIee BBICOKOW MJIOTHOCTBIO Hacese-
HUS 1 OCBOEHHOCTBIO 110 CPAaBHEHMIO C BOC-
TOYHBIMHU PETHOHAMU.

Takum obOpa3zoM, B JaHHOM pasie-
Jie OBUT0 CHOPMHUPOBAHO TIPEICTABICHUE
0 BO3MOYKHOCTH IIPUMEHEHUS] HHCTPYMEH-
TOB MPOCTPAHCTBEHHON SKOHOMETPHUKH IIPH

MIPOBEEHUH PETHMOHAJIBHBIX HCCIIEI0BA-
HUI1: 000CHOBaHBI BayKHBIE METO/IBI CTICIIU-
(uKayK NPOCTPAaHCTBEHHBIX B3aUMOCBS-
3€l, BBISIBIICHBI M OXapaKTEPU30BaHbI BUIBL
MIPOCTPAHCTBEHHBIX MATPHII, XapaKTEPU3Y-
olIecs] HauOOIbLIeH YaCTOTHOCTBIO UC-
MOJIb30BAaHUSI B PETHOHAJIBHBIX HUCCIE0-
BaHUSX.

3. [laHHble 1 MeToAbI

3.1. /lannovie

B uccnenoBanuyu HCHoONb3yOTCS NaH-
Hble 3a nepuoxa 2015-2020 rr. mo 17 no-
KazaTessiM 3KOHOMHUYECKOTO pa3BU-
tusa 77 permonoB Poccum. CormacHo
aIMUHUCTPATUBHO-TEPPUTOPHUATIBHOMY
JIeJICHUI0 B paccMaTpUBaeMbli MepUOI,
B Poccuiickoii denepanuy HaCUMTHIBAIOCH
85 pernoHoB.

B uccrnenoBanuu BEIOPOCH! ObLTH 00Y-
CJIOBJICHBI CIIENYIOINMHU (haKTOPaMH.

Bo-nmepBbIX, BBUAY OTCYTCTBHUS
CILUIOUIHOTO BPEMEHHOIO psiia CTaTUCTH-
YECKUX JaHHBIX OBLUTH MCKITIOUYEHBI CIEIy-
folue pernonsl: Pecryonuka Uarymerns,
KapauaeBo-Uepkecckas PecnyOinuka,
Pecny6iuka TeiBa, Kamuarckuit kpai,
YyKOTCKHIA aBTOHOMHBIN OKPYT.

Bo-BTOpBIX, aBTOHOMHBIE OKpYyTa pac-
CMAaTpPUBAJIUCh B COCTABE COOTBETCTBYIO-
mux obnacrteil: HeHenkuii aBTOHOMHBIN
OKpPYT B COCTaBe ApXaHTeIhCKON 00acTH,
Xantel-MaHucuiickuit 1 SImano-Henenkuit
aBTOHOMHBIE OKpyTa B cocTaBe TioMeHCKOM
oOmacru.

B nanHOM HccnenoBaHMM NPU OLIEH-
K€ MPOCTPAaHCTBEHHBIX 3 (PeKToB yuu-
THIBAJINCh PETHOHBI, BOLIEAIINE B CO-
craB Poccuiickoit @enepannu B 2014 1.:
Pecniy6nmka Kpeim u ropon denepaibHO-
ro 3Ha4eHust CeBacTomnoib.

B kadecTBe 3aBHCHMOI IEpEeMEHHOU
B pabote BBIOpaH Mmoka3aresib — TeMIT Po-
cra BPII, nockonbKy uccnenoBarenu npo-
CTPAHCTBEHHBIX dPPEKTOB MCIOIB3YIOT
JIAHHBIN [TOKAa3aTeNb B KAYECTBE MHIUKATO-
pa 3KOHOMHUYECKOro pa3Butus [12, 13, 26].
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B kadecTBe KIIOYEBBIX HE3aBUCHMBIX
MIepEMEHHBIX HCIIOIb30BAINCH CIIEAYIOIINE
[TOKa3aTesu:

1) Jons maBECTHIIMIA B OCHOBHOM Ka-
nutan. HBECTUIINN SIBISIOTCS OJHUMH
13 KIIIOUEBBIX (PaKTOPOB pocTa B HEOKJIAC-
cuuecko moenu [27]. B uccnenoBanuu mc-
nosb3yercs ux otHouenue k BPII pernona,
4TOOBI HUBEITUPOBATh Pa3MEPHOCTh PETHO-
Ha. Takoif jxe crocod MCTONB30BaJICs B Psi-
Jie APYTUX paboT, MOCBAIIEHHBIX MOJCIHPO-
BaHHUIO 3KOHOMHYECKOTO Pa3BUTHS C YIETOM
MIPOCTPaHCTBEHHBIX P dekToB [2, 28].

2) Temmn pocTa CTOUMOCTH OCHOBHBIX
(OoH/I0B. AHAIIOTUYHO JIAaHHBIN ITOKA3aTelb
BBICTYIIAeT B Ka4eCTBE KIFOYEBOTO (HaKTO-
pa B HEOKJIACCHYIECKON MOJIENIN U OTpaxa-
€T Ka4yeCTBO (PU3UUECKOT0 KaluTaa B Ipo-
W3BOJACTBEHHOH QyHKIMH [29].

3) [InotHOCTH Hacenenus. B Momensax
HOBOW TEOPUH POCTa OCTATOK B KJaccHudye-
ckoit mogenn Conoy MpUHATO PacKIIaibl-
BaTh Ha JOIOJHUTEIbHBIE (akTophl. Taxk,
B Mozenu Jlykaca ZONOJTHUTENBHO BblIE-
nsieTcsl (PaKTOp YeNIOBEUECKOro KamurTaja
[30]. IlnoTHOCTH HACETEHUS B TAKOM CITy-
yae MOXKET MCIOJIb30BaThCS B KA4eCTBE
MIPOKCH-TIOKA3aTENsI COCTOSHUS YeIOBeUe-
CKoro KanuTana [26].

4) Hoins mromeit ¢ BBICIIMM 00pa3o-
BaHHEM B COCTaBE 3aHATOrO HACEJICHHUS.
Bricuiee o6pa3zoBaHue ABIsAETCS HEOOXO-
JUMBIM YCIIOBHEM COBPEMEHHBIX KOMMY-
HHAKAWH, YQQEKTUBHBIM CIIOCOOOM TTOBBI-
[IeHHs YPOBHS Onmarococtosaus. JlaHHBIH
[I0Ka3areb MPU3BaH OTPaXKaTh KaueCTBO
paboueli cHIbl, TOCKOJIBKY YeM BBILIE YPO-
BEHb 00pa30oBaHMsl, TeM OOJbIIE [IAHCOB
HaWTH TOIXOMAIILYIO TI0O YPOBHIO 3apadoT-
HO¥ 1uTaTel padoty [31].

5) BPIl Ha pymy HaceieHus.
Hcnons3yercs B psje aHAJIOTUYHBIX HC-
CIIeIOBAaHMH B Ka4eCTBE MMoKazarelis o0reit
9KOHOMHYECKOW CUTYallu B PETHOHE: YeM
OosbIiie, TeM JIydie OOIuil YpOBEHb KH3-
HU, HIDKE 0e3paboTuIia, BBIIE 3apadoTHAS
miata u T. 1. [10].

6) OTHOLIEHHE SKCIOPTAa U UMIIOP-
Ta k BPII pernona. Mcnone3yrorcs B Ka-
YecTBE MOoKa3arejaei OTKPBITOCTH PETHO-
Ha Ju1g Toproeiu. IlonoxkurensHas cBA3b
MEXIy OTKPBITOCTBIO [UIsl BHELIHEH TOp-
TOBJIM U SKOHOMHUYECKUM POCTOM Oblia J0-
Ka3zaHa B pabore [32].

7) Yucno BBIJaHHBIX IMAaTEHTOB
Ha 1 ThIC. yenoBek. VIHHOBaIMK TaKKe Tpa-
JUIIMOHHO PacCMaTpUBAIOTCA B TEOPUSIX
SHIOTEHHOTO SKOHOMHUYECKOro pocta [33].
B nenoM MHHOBAaIMOHHYIO aKTUBHOCTD
B PETHOHE MOXXHO OTPa3uTh OOJBIIUM KO-
JIMYECTBOM TIOKa3aTeNel, OTHako Hanboiee
4acTO MCIIONB3yEMbBIMH SIBIISIOTCS MHANKA-
TOPHI TATEHTHOM akTUBHOCTH [31].

8) KosdhpunmeHT MUTPAIMOHHOTO
npupocta Ha 10 TeIc. yenoBek. BiausHue
MUTPALIMOHHBIX MOTOKOB Ha PETHOHAJb-
HBII pocT oTpakeHo B pabote [35]. Tak,
3HAYNTENIbHBIE TIPUTOKA MUTPAHTOB MOTYT
CYLIECTBEHHO MU3MEHUTH HKOHOMHUECKYIO
cuTyauuto B peruoHe. C Ipyroi CTOPOHBI,
MUTPaHTBI CTPEMATCS B Oosiee SKOHOMHUYe-
CKM pa3BUTBIE PETHOHBI C BEICOKOW 3apa-
OOTHOH IJIATOM, YTO TAKKE SBISCTCS UH/IU-
KaTopoM OoJiee pa3BUTHIX PETHOHOB.

9) Uucno mepcoHaIbHBIX KOMITBIOTE-
poB ¢ noctynoM B UnutepHer Ha 100 pa-
00THUKOB. JlaHHBII MOKa3aTeNnb OTpaXkaeT
pa3zsutue MHTepHera B peruone. Ero 3Ha-
YUMOCTb NPU MOJIETUPOBAaHUU IKOHOMU-
YECKOT0 pocTa pernoHa ObLIa IPOAEMOH-
cTpupoBaHa B pabdote [13].

10) OtpacneBas CTpyKTypa BaJlOBOM
N00aBICHHON CTOMMOCTH. Y4eT pa3iuiauit
B CTPYKTyp€ SKOHOMHKH TaKXe HCIIOJb3Y-
eTcs PU MOJIEIMPOBAHNH S3KOHOMHUUECKOTO
pocra [2, 34]. B manHo# paboTe 3TO yuH-
TBIBAETCS Yepe3 AOJII0 BUIOB SKOHOMHUYE-
CKOM AESTEIbHOCTH B CYMMAapHOU BajOBOM
N00aBICHHOW CTOMMOCTH PErvoHa.

JlaHHBIE TOKa3aTeld OXBaTHIBAIOT
OOJIBIIIMHCTBO KOMITOHEHT YKOHOMHYECKO-
ro pa3Butus peruoHoB Poccuu. B nceneno-
BaHUU TAK)KE UCIIOJIb3YIOTCS KOHTPOJIbHBIE
NepeMeHHbIEe Ha POU3BOACTBEHHYIO (DYHK-
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nuro (tadm. 1), a IMEHHO J0Jii UHBECTH-
LMK B OCHOBHOM KanuTaJj, TEMII pOCTa CTO-
WMOCTH OCHOBHBIX (DOHJIOB, JIOJIS JIFONEH
C BBICITUM 00pa30BaHNEM B 3KOHOMHUYECKU
AKTUBHOM HACENIECHHH, OOIIeH MIIOTHOCTH
HaCeJICHUsI PETHOHA, YMCIIO BBIIAHHBIX 3a-
ssBok Ha 10000 yenoBex, MUTrpallMOHHBIN
npupoct Ha 10000 yenoBek, 4ucio mnep-
COHAJIbHBIX KOMITBIOTEPOB C JOCTYIIOM
B UuTtepueT Ha 100 pabOTHUKOB.

3.2. Memoowt

s yyera mpoCcTpaHCTBEHHBIX 3 dek-
TOB B MOJIEJb BBOJSITCS B3BEIINBAIOIINE
Matpuisl. B pabore OyayT MCTIOIH30BaHBI
BECOBBIE€ MATPHUIIbl, OCHOBAHHBIE HA I€0-
rpadMuecKoM PacCTOSIHUHU: 3TO OMHapHas
MaTpuLa CMEXKHOCTH PETMOHOB M MaTpHIa
00paTHBIX PaCCTOSHUH.

bunapnast MmaTpuiia CMeXHOCTH pErH-
OHOB UMEET BH/I:

1, ecyvi peTMOHBL i U j
MMEIOT OOIIYI0 TpaHUILy

- ()

He rpaHrYaT MeXIy co0oit

0, eca peruoHbI

bunapnas marpuia cCMeXHOCTH II0-
3BOJISIET ONIPENEINTh YPOBEHb COCEACTBA
PErHOHOB: COCEOU MEPBOTO MOPSAKA —
HETNOCPECTBEHHBIE, TO €CTh PETHOHBI Ha-
IPSIMYIO B3aUMOJICHCTBYIOT JPYT C APYTOM,
COCeI BTOPOTO, TPETHETO M JPYTHX TI0-
PSLAKOB ONOCPENOBAaHHBIE, TO €CTh PErHO-
HBI HaNpsIMYI0 HE B3aUMOJAEHCTBYIOT APYT
¢ apyroM. B nensix KOppeKTHOH OLIEHKHU KO-
a¢¢unmentoB nis1 KanuHuHrpanckoi 06-
JIACTH B MaTpHUIaX CMEKHOCTU HMCIOB30-
BaJIMCh OnmmKaiimme pernousl PO.

JlaHHass MaTpulla yYUTHIBAET TOJIb-
KO HEIOCPEACTBEHHBIH XapakTep B3au-
MOJEHCTBUS, B pe3ybTaTe KOTOPOro Mpo-
CTpaHCTBEHHBIE A(P(HEKTHI MOTYT BOSHHKATD
B pe3ynbTare BO3ACHCTBHSI OAHOTO PErHO-
Ha Ha coceJiel MepBoro MOpsIIKa.

Marpuria 00paTHBIX pacCTOSTHUM NMe-
eT BUI:

2

i U >

0,ecmmi=j

rz[e.dé/, — pacCTOSIHUE MEXIY IeHTPAMHU
inj.

3HaueHMsi B MaTpUIle OOPATHBIX pac-
CTOSIHUH IOJYy4Y€HBI IIyTEM pacdeTra pac-
CTOSSHHUU MCKIAY aAMHUHUCTPATHBHBIMU
IEHTPaMH PETHOHOB 110 aBTOMOOMILHBIM
noporam. O6paTHOe paccTosiHUEe obecre-
yuBaeT Oojiee HU3KHE 3HAYeHUs ais 0o-
Jiee YJaJIeHHBIX PErHOHOB U 00JIee BHICOKUE
3HAUCHHMS AJ1s1 Ooiee OM3KUX PACCTOSHHIA.

Taxko#i crioco0 pacdera OJU30CTH pe-
THOHOB TI03BOJISIET HUBEITUPOBATh TOT (DaKT,
YTO, €CJIM JIBA WK 00Jiee COCEHUX PETH-
OHa reorpaduuecKH pacroIokeHb! OJIH3KO
JPYT K APYTY, BIMSHUE COCEIHUX PErHo-
HOB Ha KOHKPETHBIN peruoH Oyner 3Ha4YH-
TEJNBHO OOJIbIIE.

CrnenyronmM 3TarnoM MpOU3BOIUICS
pacueT uHaekca Mopana. MHiekc mo3Bo-
JISICT OILEHUTh, KAKOBA B JJAHHBIX CTCTICHb
MPOCTPAaHCTBEHHON aBTOKOPPEJISIHH.

__N
M_IZ;WH
Z;Wy(xf_f)(xf_’_‘)
YR

i

3)

>

IJe: X, X, — 3HAYCHHs BBIICTIPEICTABICH-
HBIX MTOKa3aTelie B KAKIOM PETHoHe, X —
CpelHee 3HAYCHHE IOKa3aTels, w, — Je-
MEHTBI MaTpPHUIIBl BECOB, N — KOJIIMYECTBO
PETHUOHOB, [ U j — UHIEKCHI PETUOHOB.

B nmamHOM mcciaemoBaHWH, aHAJO-
rudHo [23], OyzmeM HCIOJIb30BaTh MOMAEITH
C ITPOCTPAHCTBEHHBIM aBTOPETPECCHOHHBIM
nmaroM (SAR). Monenb npuHUMAaeT Ciemy-
IOIIUU BU;:

N

Yi=pP M}i"y‘+xiB+ei’
jZ:]: i @)

e,.~N(O,02),
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rJie X, — OOBSCHSIOIIHUE IEPEMEHHBIE, B —
uX K03 UIHEHTEI, W, — MaTpHIIa BECOB,
p — k03P PUnUEHT MPOCTPAaHCTBEHHON
KOPPETALNY, [ U j — UHIAEKCHl PETHOHOB.

Janee OyayT mpoaHaM3UPOBAHEI pe-
rpeccuu Ajisi Bcex pernoHoB PO u nns ka-
JKJIOW MX JABYX MOIBBIOOPOK PETHMOHOB (3a-
TaJHbIe U BOCTOYHbIE PErHOHBI). J{71st orleHKH
PerpeccHOHHBIX MofeNnel OyAeT NCIONb30-
BaH METOJl MAKCUMAaJIBHOTO TPaBAOIION00NS,
KOTOPBIN MTO3BOJISIET TIONYYNUTh HECMEIIIEH-
HbIE U COCTOSITENIbHBIE OLIEHKHU [8§].

Ha 3axmrounTenbHBIX 3Tanax UcCieno-
BaHUS OLICHUBAIOTCSI KOCBEHHBIE S (EKTHI,
KOTOpbIe OyAyT YYHTBIBATHCS JIJIsl BCEX He-
3aBUCHMBIX TIEPEMEHHBIX. B Mozersix ¢ mpo-
CTPaHCTBEHHOH KOppesnnell n3MeHeHHe
HE3aBHCHUMON NEPEMEHHON OHOTO PETHO-
Ha HE TOJIbKO CKa3bIBACTCS Ha BEJIMYHMHE 3a-
BHCUMOM MEPEMEHHOM 3TOTO pernoHa (Tak
Ha3bIBaEMBIii, IPSMOiA 2P dEKT), HO 1 OKa3bI-
BaeT BIMSHUE HAa 3aBUCUMYIO TIEPEMEHHYIO
B JIPYTHX peTHOHaX (KOCBEHHBIH S QeKT).

Paccmorpum nogpoOHee Monens Ipo-
cTpaHcTBeHHOH aBToperpeccuu (SAR),
NepenucanHylo B cieaymomeid ¢opme
(BpemeHHO# 2 deKT OylieM CUUTaTh BKITIO-
YEHHBIM B MaTPHITY k OOBSICHSIOIIHX TIepe-
MEHHBIX X):

y=(I-pW ) XB+(I-pW)'e. (5)

BBCZI]CM cienyromee 0003HAUYCHHE:
(I-pW) I,B, =S, (w). 3anumem dop-
Myny (5) cnemyrormmmM oOpa3oM:

y= iS’ (w)x, +(I—pW)71 e.  (6)

KocBennsiit adhext, To ecTh IPOU3BOI-

Hasl y 110 x, (BIHSHHIE 7-TO IIapaMeTpa J-ro

pErroHa Ha 3aBHCUMYIO IEPEMEHHYIO i-TO

PEruoHa,), BRIVISIANT CIIENyIOHUM 00pa-

30M M MOXET OBITH ONpeeTIeH Kak CpeaHee

CYMM I10 CTPOKaM MaTpuiibl S (w):
dy

dx_. = S,, (W)lj .

Jr

(7

3.3. IIpoyedypa uccnedosanus

[TepBBIM dTAanoM ObUTH PACCUUTAHBI
omnucaTeNbHbIE CTATHCTUKU IO BCEM HC-
CIeayeMBIM TTOKa3aTemnsiM. [ maHHBIX
JMOCTYITHBIX B KBapTaJdbHOM BHUIE Oblia
BBIMIOJIHEHA UHTEPIOSALUSA C CE30HHOU
KOPPEKTHPOBKOW MPU IMOMOIIH OHOIHOTE-
ku imputena asis Python.

Janee Opu1a mocTpoeHa KOppemsAIn-
OHHAsI MaTPHIIA TIEPEMEHHBIX W TIOCYUTaH
rmokazarens wHAMn aucnepcun VIF.
Uccnenyemsiii Habop mokasaresnel xapak-
TepU3yeTCs OTCYTCTBUEM IOTHOM U YaCTHY-
HOU MYJIBTUKOJUIMHEAPHOCTH. BpeMeHHbIe
PSIBI IPOBEPEHBI HA CTAIIMOHAPHOCTH pac-
UPEeHHBIM TecToM Jluku — Dymiepa —
B pe3yINIbTaTe TeCTa BBIIBICHO, 9YTO MOYKHO
KCIIONIB30BAaTh MOKA3aTENN B UCXOJHOM BH-
e, He MpeoOpa3oBbIBas B IIEPBBIE PA3HOCTH.

Crnenytouuit 3Tanm — pacueT WHJIEK-
ca Mopana. [IaHHBII MHIEKC PacCUUTHI-
BaJICS JUTsl BCE COBOKYITHOCTH PETHIOHOB
Poccuiickoit ®enepanunu, a Taxxe 1S 3a-
MaJHBIX PETUOHOB U ISl BOCTOUHBIX PETrU-
OHOB B OTAEIBHOCTH.

Crnenyiomum maroM B HccieaoBa-
HUU TPOCTPAHCTBEHHBIX YPPEKTOB SBIIS-
€TCsl perpecCUOHHbIN aHanu3. Perpeccuu
BO3MOYKHO OIIEHUTH METOAOM MaKCHMaJlb-
Horo mnpaaonogodus (MIIII), wimm 06006-
IIEHHBIM MeTOoJ oM MOoMeHTOB (OMM).
B uccnepgosanuu ucnonsszyercs MMII,
MMOCKOJIBKY METOJ MO3BOJSAET MOMYyIUTh
HECMEIICHHBIE U COCTOSITENFHBIE OLIEHKH
k03¢ punmeHToB perpeccuu.

4. Pe3ynbTaTbl UCCNEA0BaHUSA

B Ta6n. 1 mpeacTaBneHsl 3HaUCHUS UH-
Jekca MopaHna Juisi Bceii COBOKYITHOCTH pe-
THOHOB.

Jns Bceil COBOKYMHOCTH PETHOHOB
P® npoctpaHcTBEHHAs! aBTOKOPPEIALUS
MPUCYTCTBYET U ANl OMHApHOW MaTpH-
Ibl, U AJIT MAaTPHUIBI OOPaTHBIX PaccTos-
Hui. OTHAKO MTPOCTpaHCTBEHHBIE P PEKThI
JAHHBIX MaTPUIL] Pa3jIn4aroTCs KaK 10 3Ha-
YUMOCTH, TaK U 110 HAIPABJICHHOCTH.
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Tabnuua 1. Unpexkc MopaHa ans BCen COBOKYMNHOCTU permoHos P®

Table 1. Moran's index for all regions of Russia

Ton
[Tokazarens
2015 2016 2017 2018 2019 2020
Bunapnas marpuia 0,3739%* 0,3237* | —0,0667 0,0653 0,0713 0,1500**
Martpuia 00paTHBIX -0,0167 |—0,0372** | —0,0096 | —0,0396* | —0,0218 |-0,0291***
paccTosHUM

Tpumeuanus: MOTYyYEHO aBTOPAMH; 3/1ECh U Jajlee BO BCEX TAOIMIIAX UCIIONB3YIOTCS CIIEAYIOLINe
obozHaveHns: *** — ypoBeHs 3HaunMocTH 10 %; ** — ypoBeHs 3HaUMMOCTH 5 %) * — ypOBEHb 3HAUH-

moctu 1 %.

B nepuog ¢ 2017-2019 rr. unAEKCH
MopaHa SBISIOTCS HE3HAYUMBIMH, YTO 03-
HaJaeT ocllabeBaHUE MPOCTPAHCTBEHHBIX
CBsI3€H MEXIy peruoHamMu. 3HAUUMOCTh
nHjekca Mopana B 2020 1. oObsicHsETCS
NpoLeccaMu NMaHIEeMUUHOTO Nepuoaa —
MEePECTPONUKON JIOTUCTUUECKUX U TIPOU3-
BOJCTBEHHBIX Iiertouek. OCHOBHOE OTIHMYHE
MaTpPHIIEI OOPATHBIX PACCTOSTHUN OT OWHAp-
HOM 3aKJIFOYaeTCs B TOM, YTO BCE 3HAYEHUS
YHAEKCOB MopaHa OTpHUIIaTEeIbHEIE.

Jlanee paccMOTpUM MOJABBIOOPKY 3a-
MMaTHBIX PETHOHOB. Pe3ynbTaThl mHACKCA
MopaHa mipeIcTaBIeHBI B Ta0I. 2.

Kak nns OwmHAapHOW MAaTpHIBI, Tak
Y JIJIs1 MaTPHIIBI 0OPATHBIX PaCCTOSHUM pe-
3YJBTATHI MO MOJIBEIOOPKE 3aMaHBIX PETH-
OHOB CXOXH C pe3yJIbTaTaMH IO BCEM pe-
ruoHaMm Pocculickoit @enepanuu. anee
paccMOTpyM 3Ha4YeHHs nHaekca MopaHa
IUISl TIOABBIOOPKH BOCTOYHBIX PETHOHOB
(tabm. 3).

Tabnuua 2. UHpekc MopaHa ans noaBbibopku 3anagHbix pernoHos PO

Table 2. Moran's index for a subsample of the western regions of Russia

Ton
TlokazaTenp
2015 2016 2017 2018 2019 2020
Bunapnas marpumna 0,4271%* 0,3522* | —0,0052 0,0464 0,0992 0,1962**
Martpuna obpataeix | —0,0287 | —0,0655* | —0,0123 -0,0131 | —0,0204 | —0,0610%*
paccTOSHUM

IIpumeyanue: IOTy4E€HO aBTOPAMH.

Tabnuua 3. UHpekc MopaHa ans noaBbI6OPKU BOCTOYHbIX perMoHoB P®

Table 3. Moran'’s index for a subsample of the eastern regions of Russia

Ton
Tlokazarenp
2015 2016 2017 2018 2019 2020
Bunapnas marpuna -0,0476 0,0755 [-0,3958*** 00,0442 | —0,0226 | —0,0023
Martpuia oOpaTHBIX —-0,1009 | —0,0687 | —0,0632 [-0,0452*** —0,0957 | —0,0777
paccTosHU

Tlpumeuanue: TOTY4IEHO aBTOPAMH.
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I[IpocTpaHcTBEHHBIE B3aUMOCBSI3HU
JUTSL BOCTOYHBIX PETMOHOB OKa3ajuCh J10-
CTaTOYHO CJIA0BIMU. 3HAYMMOCTH IS OH-
HapHOW MaTpHIIBI ISl IOABBIOOPKH BOC-
TOYHBIX PETHOHOB HaOmonantace B 2017 r;
JUIsL MaTPUIIBI OOPAaTHBIX PACCTOSIHUN —
B 2018 r. OOBsICHEHHE PTOMY BO3MOXKHO
caenytomiee. B 10-x rr. XXI B. pa3zBurue
HaneHero BocToka Ha rocynapcTBeHHOM
ypoBHE OBUIO 0003HAYEHO KaK MPUOPUTET-
Hoe. [IpryrHa MHTEpECca BOCTOUYHBIM PETH-
OoHaM ObLIa OOYCIIOBJICHA TEM, YTO HA JaH-
HBIX TEPPUTOPUSLX JIIUTCIbHBIA MEPUOJ
BPEMEHH COXPAHSJICS TUCOaTaHC MEXKIY
3HAYUTEIILHBIMH 3aracamMy MPUPOIHEIX pe-
CypCOB, HAyYHOH HH(PPACTPYKTYPOH, TIPO-
M3BOJICTBEHHOU 0a30M, C OHON CTOPOHHI,
Y HU3KUMH TTOKa3aTeIsIMU YPOBHSI YKH3HH
HACEJIEHUS — C APYTOM.

ABTOpBl TPOBEPUIH HOPMAaJIb-
HOCTH pacrpelieNieHns OmMuOoK perpec-
chii (JOCTaTOYHO CHIIBHOE MPEATIOoKe-
e B MMII) tectamu Xapke — bepa
u [lanmupo — Yunxka. J[BycTOpOHHSS acuM-

NTOTUYECKAst 3HAYMMOCTh B 000HX TeCTax
(p-value) > 0,1, 4TO TOBOPHUT B IOJIb3Y BO3-
MOXHOCTU npuMeHeHns MMII nng oueH-
KU PErPECCUOHHBIX YpaBHEHUN. ABTOPHI
TaK)Ke MPOBEPHIT YCTOMIMBOCTH Pe3yIIbTa-
TOB SKOHOMETPHUYECKHUX MOJIENEeH TeCTaMU
Apennano— bonna u Caprana— XaHceHa.
Pesynbrarel TECTOB 1EMOHCTPUPYIOT OT-
CYTCTBUEC aBTOKOPPEIALIUHN IIEPBOTO U BTO-
pOTO TOpsAKa B TaHHBIX, a TaK)KE CBHU-
JETeNbCTBYIOT O BBHITIOJIHEHUW YCIIOBHS
HUJICHTUQUIHPYEMOCTH PETPECCHOHHBIX
MOZEJNEM.

[Mockonbky B AaHHO# paboTe pac-
CMaTpUBAIOTCA MCKPETHMOHAJIBHBIC IIPO-
cTpaHcTBeHHBIC 2Q(DEKTH, BHUMaHHE Oy-
JIET yeIeHO KOCBEHHBIM 3(dexram, Korma
M3MEHEHHE HEe3aBHUCUMOM NEPEeMEHHON OfI-
HOTO PErMOHA OKa3bIBacT BIUSHUE HA 3a-
BHCHUMYIO IIEPEMEHHYIO B IPYTUX PETHO-
Hax. PaccMOTpUM pe3ynbTarhl pacyeToB
KOCBEHHBIX d(D(PEKTOB 71 BCEX PETHOHOB
P® (tabm. 4).

Tabnuua 4. Pe3ynbTaTbl OLEHKM KOCBEHHbIX 3h(PeKTOB A1 BCeX permoHoB Poccum

Table 4. Results of the calculation of indirect effects for all regions of Russia

ITokazarenu Marpuua 06paIHHx bunapnast marpuna
paccTosHUI

Koaddumment npocTpaHCTBEHHOIT aBTOKOppe- 0,77976* 0,49141*
TSAUA
Ymco nepCcoHaIBHBIX KOMITBIOTEPOB —0,945%* —0,263*
¢ noctynom B UaTepHET Ha 100 paboTHHKOB
Jloyist ”HBECTHIIUI B OCHOBHOW KaruTal —83,126 —16,800**
OTtHomenne oobpeMa skcriopra k BPII peruona 792,705 212,512
Hons ¢prHAHCOBOW M CTPaXOBOH NESATEIBHOCTH 23,946 4,895
B CTPYKTYpE BaJIOBOI J0OAaBJICHHOH CTOMMOCTH
Jons anMUHUCTPATUBHOM NIeITETbHOCTH —0,697 0,036
U COIY TCTBYIOIIUX JAOTOJHUTEIBHBIX YCIYT
B CTPYKTYpE BaJOBOH T0OABICHHON CTOMMOCTH
OrHomienune o0bemMa nmnopra k BPII pernona —3915,033*** —698,389%**
Jlomns moOBIYM TOJIE3HBIX HCKOIIAEMBIX B CTPYK- 3,030% 0,797*
Type BaJOBOH 100aBIEHHON CTOUMOCTH
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OKOH4YaHwWe Tabn. 4

Iloxa3zaTemn

MurpaunoHHbIH TpupocT Ha 10 ThIC. 4enoBEK

Joist 00pabaThIBarONINX MPOU3BOICTB
B CTPYKTYpPE BaJIOBOH JOOABICHHOH CTOMMOCTH

I[OJ'ISI J'IIO,HGﬁ C BBICIIUM 06pa3OBaHI/IeM B COCTa-
BC 3aHATOro HaCCJICHUA

Ywucito BEIJAHHBIX MATEHTOB Ha 1 THIC. YEJIOBEK
IInoTHOCTHL HaceieHU s

Jlomst CTpOUTENBCTBA B CTPYKTYPE BaJIOBO# J10-
0aBIIEHHOI CTOMMOCTH

TeMmIT pocTa CTOMMOCTH OCHOBHEIX (DOH/IOB

Hons onToBOW U pOZHUYHON TOPIOBIIM; PEMOHT
aBTOTPAHCIIOPTHBIX CPEACTB M MOTOLMKIIOB
B CTPYKTYpE BalloBOI 100aBICHHOIN CTOMMOCTH

JloIst TpaHCTIOPTHPOBKHU M XpaHEHUS B CTPYKTY-

pe BasoBOH 100aBIEHHON CTOMMOCTH
BPII Ha aymy HaceneHus

IIpumeyanue: IOTy4E€HO aBTOPAMH.

KosdppuumeHt mnpocTpaHCTBEH-
HOM aBTOKOPPEISALUH ISl BCEX PETHOHOB
Poccuiickoit denepanuu okazancs 3HaAUU-
MBIM Ha OJHOTIPOIIEHTHOM YPOBHE H IS
OMHApHOW MaTPHLbI, U JJIsl MAaTPULBI 00-
paTHBIX PaCCTOSHUH.

OTO CBUIETENHBCTBYET O TMpO-
CTPaHCTBEHHOM B3aWMOJEHCTBHUU pe-
THOHOB M TOJTBEPXKIAETCS THUIOTE-
3a O MPUCYTCTBUHU IJISI BCEX PETHOHOB
Poccuiickoit @enepanunu Mexpermo-
HaJbHBIX IPOCTPAHCTBEHHBIX 3P (PEKTOB.
[MonoxuTenpHbIN 3HAK MpH K03 PunneH-
Tax MPOCTPAHCTBEHHOH aBTOKOPPEISIIUU
XapaKTepu3yeT MOJ0KUTEIbHYIO MPO-
CTPaHCTBEHHYIO B3aUMOCBS3b IS BCEX
peruoHnoB Poccuiickoit ®eaepauuu —
PETHOHBI-TIOKOMOTHBEI CITIOCOOCTBYIOT PO-
CTY COCEIHUX PETHOHOB ONarogapst Mexa-
HHA3MaM COTPYIHHYECTBA.

B gacty oneHkH KOCBEHHBIX 3(h(heKTOB
CIeAYIOIIHNE PE3YNbTATHI: Il OMHAPHOU

Martpuna o6paTHBIX
o brunapnas marpuna
paccTosHUI
0,007 —-0,001
2,105%* 0,665*
0,286 -0,039
—0,017** —-0,005*
—0,593** —-0,134*
2,111 0,712%*
0,172 0,031
0,748 0,259
—-0,752 —-0,256
9,11e-06 —1,29¢-06

MaTpUIBl U AJIS1 MaTPUIBI OOpaTHBIX pac-
CTOSTHHH KaK 3HAYMMOCTH KOA((UIHEHTOB,
TaK ¥ 3HAKU B LIEJIOM COBIAJAIOT. DTO CBU-
JETENBCTBYET O POOACTHOCTH OLIEHOK K BBI-
Oopy B3BemmBaromux Marpul. K npumepy,
MOKa3aTelb YUCIIO NEPCOHANBHBIX KOMIIBIO-
TepoB ¢ ocTynoM B MHTepHer Ha 100 pa-
OOTHHMKOB W YHCIJIO BBIJAHHBIX MATEHTOB
Ha | ThIC. YeIOBEK, XapaKTepU3yIOIIKe HH-
HOBALIMOHHOE Pa3BUTHE B PETUOHE, SBIIS-
I0TCS 3HAYMMBIMU KaK JUIsl MaTpPHIBI 00-
paTHBIX PacCTOSHUM, TaK U I OMHAPHOU
Matpuis (Tadm. 4).

[Ipu sTOM abcosfOTHOE 3HAYEHHE
KoCBeHHOTO 3¢ (ekTa Kak I moKa3are-
151 «Hucno mepcoHanbHBIX KOMITBIOTEPOB
¢ nocrynoMm B MutepHer Ha 100 pabotHu-
KOB», TaK M AJs MoKa3zarens «Hucio BbI-
JAHHBIX TTaTEHTOB Ha | THIC. YEIOBEK) SIB-
JISIeTCs 3HAYMMBIM I MaTPHUIBI 0OpaTHBIX
paccrostHul Ha 5 %-M ypOBHE; 11 OMHAP-
HOW Marpuiel —Ha 1 %-M ypoBHE. D10 03-
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HAyaeT, YTO YPOBEHb MHHOBALIMOHHOIO pa3-
BUTHS B OJJHOM PErMOHE OKa3bIBaeT OoJjee
CHJIBHOE BJIMsIHHE Ha TeMIbl pocta BPII
COCEIHUX PETUOHOB, YEM B CAMOM PETHOHE.

[Ipu a3ToM HaOmOmaeTcs obparHas 3a-
BHCHUMOCTb — Y€M BBIIlIE YPOBEHb UHHO-
BallMOHHOTO Pa3BUTHUA B JaHHOM PETHOHE,
TeM MeHblne Temnsl pocta BPII cocen-
HUX peTHOHOB. OOBSCHEHHE AITOMY MOXKET
OBITh CIIEeIyIOIIEe: JOCTATOUHO BBICOKUN
YPOBEHb HHHOBALlMOHHOTO Pa3BUTHSA B pe-
THOHE ONpEEINAeT HaJUUUe B HEM TEXHO-
JIOTUYECKH MTPOPBIBHBIX MPOU3BOACTB, YTO
Jenaet ero 0oJjiee KOHKYPEHTOCIIOCOOHBIM
C TOYKHU 3pPEHUS NMPHUBIEKATEIbHBIX pado-
YUX MECT. JTO, B CBOIO O4Yepeab, MOXKET
CHOCOOCTBOBAaTh OTTOKY M3 APYIUX PEruo-
HOB KBaJH(HULUPOBAHHOHN pabouell cribl
U, KaK pe3yJbTaT, CHUKEHUIO B HUX TE€M-
nos pocra BPIL.

Kocsennslii 3¢ dexrt ans moxazarest
«J10JIs1 ”THBECTUITMA B OCHOBHOM KaITUTaI»
SBJISICTCS] HE3HAYUMBIM JJIS MaTPHULbI 00-
PaTHBIX PacCTOAHUMN 3HaYMMBIM Ha 5 %-M
YPOBHE JJIsl MaTpHULbl 00PaTHBIX PaccTos-
Huii. CokpalnieHue HHBECTUIIUNH B OCHOB-
HO KammuTaj CIOCOOCTBYET YBEITHUEHHUIO
temnoB pocta BPIL.

JlaHHBII pe3ynbpTaT HENb3sl HHTEpIpe-
TUPOBaTh OJHO3HAYHO, XOTA €CTh HECKOJIb-
KO OOBsICHEHUH TaHHOMY (pakTopy.

Bo-nepBbIX, pedb MOXeT UATH 00 3¢-
(ekTe BBITECHEHHS] — YBEIUYCHUE JIOJU
MHBECTULUI B OCHOBHOW KaIMTaJl MOXKET
MIPUBECTU K COKpAIlEHUIO IPYyroro BH-
Jla ”HBECTHUIIUH, HallpUMep MHBECTHUIUI
B HUOKP u nip., 4T0 MOKET OrpaHUYUTH
WHTEHCHUBHBIN POCT U, KaK pe3yJ/IbTat, OTpH-
LIaTeJILHO MOBIUATH Ha TeMIlbl pocTta BPII.

Bo-BTOpBIX, HHBECTUIIMH B OCHOBHOM
KaluTaj MOTYT COCOOCTBOBATh M30BITKY
IIPOU3BOJICTBEHHBIX MOLTHOCTEH U, KaK pe-
3yJBTaT, UX Hed((HEKTUBHOMY HCIIONb30Ba-
HUIO, YTO HETaTHUBHO MOBJIHSAET HA TEMIIBI
PETHOHAIBHOTO POCTA.

VYBenuyeHne UMIIOpPTa B JAHHOM pe-
THOHE MIPUBOAUT K CHUKEHUIO TEMIIOB PO-

cta BPII B apyrux (tabmn. 4). O0bsicHeHue
JTAHHOTO (PaKTa MOXKET OBITh CIICAYIOIIHM:
pocT 0o6vemoB mmmopra B BPII mpu mpo-
YUX PaBHBIX YCIIOBUAX CIIOCOOCTBYET (op-
MHUPOBaHUIO JeQHIIUTa TOPrOBOTO OaaHca,
0OJIbIIIeH KOHKYPEHTOCTIOCOOHOCTHIO MM-
MOPTHBIX TOBAPOB MO CPABHEHUIO C PETHU-
OHAJIBHBIMU U, KaK pe3yjbTaT, OTTOKY Jie-
HEXXHBIX CPEJCTB U3 PETHOHA.

Bun skoHOMUUYECKON nesiTenbHO-
ctr «J{o0ObI4a MoIe3HBIX UCKOTTaeMBIX)»
B JJAHHOM PETHUOHE OKa3hIBaeT CyIlle-
CTBEHHOE BIIUsIHUE Ha TeMnbl pocta BPII
IpyTUX. 3HAYUMOCTh KO3 PHUIHEHTa KaK
JUIs OMHApHON MaTPHUIIBI, TAaK M MATPUITEI
00paTHBIX PAaCCTOSHUHN SBISIETCS 3HAYN-
MbIM Ha 1 %-M ypoBHe. Bkiag oGpaba-
THIBAIOIUX MPOU3BOJCTB B CTPYKTYPY
BaJoBOU M0OABICHHONW CTOUMOCTU SIB-
JsgeTcs IpaiiBepoM peruoHaIbHOTO Po-
CTa ¥ UMEET MECTO KOCBEHHBIN 3] ek,
KOTOPBIN ompesesieTcsa B3auMOoAeiCTBH -
€M PerHOHOB: BO3HHKAET MYJIbTHILIUKA-
TUBHBINA () PEKT, TPOSBIAIOMIHIICST B TOM,
yto npu pocte BPII nanHoro peruona
YBEIUYUBACTCS CIIPOC Ha HEOOXOJUMBIE
Juist mpou3BojicTBa nanHoro BPII Ttosa-
PBI U YCIYTH, MPOU3BOJUMBIE B APYTHUX
permoHax, 4To, B CBOIO O4epe/ab, CTUMY-
JHUPYET B IAHHBIX PETHOHAX POCT MPO-
M3BOJICTBA M YBEIUYUBACT B HUX TEMIIbI
pocrta BPIIL.

[anee paccMOTpUM pe3ylbTaThl pacde-
Ta KOCBEHHBIX MEKPETHOHAIBHBIX 3 dek-
TOB Ha MOJBRIOOpKaX. HauHewm c 3amaHbpIx
peruoHoB (Tabu. 5).

PesynbraTs! s moABBIOOPKHU 3amaji-
HBIX PETHOHOB cliefylouiue. 3HauUMBbIM
Ha 1 %-M ypoBHe siBIsieTcst KOO QHUIIUESHT
MIPOCTPAHCTBEHHOW aBTOKOPPEISIIIH KaK
IUIsi OMHApHOW MaTPUIIbI, TaK U IS Ma-
TpUILBI OOpPAaTHBIX PACCTOSTHUH. DTO CBU-
JIETEIBCTBYET O MIPOCTPAHCTBEHHOM B3aU-
MOJIEHCTBHU PETHOHOB U MOATBEPKIAeTCS
TUTIOTE3a O HATMIHUH MTOJIOKUTEIBHBIX ITPO-
CTPaHCTBEHHBIX (D (EKTOB IS 3aImaTHbIX
peruoHoB PO.
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Tabnuua S. Pe3ynbTaTbl pacyeTa KOCBEHHbIX 3 eKToB ANA 3anaaHblX

pernoHoB Poccuu

Table 5. Results of the calculation of indirect effects for the western regions of

Russia

IToka3zarenu

Marpuna o6paTHBIX

bunapnas marpuna

paccTosHun
Koaunuent npocrpaHcTBEHHOH aBTOKOppe- 0,78034* 0,53444*
JSUUU
Yucio nepcoHaIbHBIX KOMIIBIOTEPOB C TOCTY- —-0,234 —0,195%**
oM B uTepHeT Ha 100 paboTHHKOB
JloJ1st MHBECTHIIMI B OCHOBHOW KaIllUTaJl —140,306** —27,455%*
OrtHomenne o0rema skcnopTa kK BPII permona 1164,826 231,047
Jomns puHAHCOBOW M CTPAXOBOU ACATEIHFHOCTH 17,205 0,362
B CTPYKTYp€ BaJloBOil 10OaBICHHON CTOMMOCTH
Jons aiMUHUCTPATUBHOM JIeATETbHOCTH —1,829 0,020
U COILY TCTBYIOIIUX JAOMOJHUTEIBHBIX YCIYT
B CTPYKTYP€ BaJIOBOH 100aBICHHONW CTOMMOCTH
OrHomenne oo0bemMa nmmnopta k BPIT pernona —2096,756%** -527,313
Jons moOsIau OJIEe3HBIX HCKOIAEMBIX B CTPYK- 1,934%* 0,689*
Type BaJIOBOW JOOABICHHOW CTONMOCTH
MurpaunoHHbIH TpupocT Ha 10 ThIC. YenoBeK —0,018 —-0,004
Jons 00pabaThIBaONINX MTPOU3BOACTB B CTPYK- 2,282%* 0,818**
Type BaJOBOH 100aBICHHON CTOUMOCTH
Jomns mrofeii ¢ BRICIIMM 00pa30BaHUEM B COCTa- 0,442 -0,078
B€ 3aHSATOr0 HACEJICHUs
Yucio BEIAHHBIX ITATEHTOB Ha 1 THIC. Y€JIOBEK —0,015%* -0,006*
[InoTHOCTH HAceNeHUS —0,422%* -0,132*
Jons cTpouTenbCTBa B CTPYKTYPE BaJIOBOH J10- 0,978 0,656
0aBJIEHHOW CTOMMOCTH
Temmn pocTa CTOUMOCTH OCHOBHBIX (DOHJIOB 0,184*** 0,040%**
Jos onTOBOI B POSHUYHOU TOPTOBJIH; PEMOHT 0,388 0,208
AaBTOTPAHCIOPTHBIX CPEACTB M MOTOLUKIIOB
B CTPYKTYp€ BaJlOBOI 10OaBICHHON CTOMMOCTH
Jlomns TpaHCIOPTUPOBKU U XPAHEHUSI B CTPYKTY- —-0,948 —-0,361
pe BaJioBOM 100aBIEHHON CTOMMOCTH
BPII Ha aymy HaceneHus —-0,001 —-0,001

Ilpumeyanue: IOTy4E€HO aBTOPAMH.
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Ucxonst u3 Toro, yto OoJbIIas 4yacTb
PErHOHOB pacIoyiokeHa Ha 3amaje, BBO-
JIUTCS MPEATNOCHIIKA O COMMOCTaBUMOCTH
pe3yIbTaToOB ISl BCEX PETHOHOB WM pe-
3yIBTATOB JIJISl IOABBIOOPKH 3alaHBIX pe-
ruoHOB. CpaBHUM pE3yNIbTaThl JJIS BBI-
meo003HaueHHBIX TPYNI U MOAPOOHO
OCTaHOBUMCS Ha MX OTIHYMAX (Tadm. 4
u Tabm. 5).

J1s monBeIOOPKY 3amagHBIX PETHO-
HOB TOKa3zaTenb «YHncio nmepcoHambHBIX
KOMIIBIOTEPOB ¢ JocTynoM B MHTepHeT
Ha 100 paGOTHHKOB», XapaKTepH3YIO-
UK YPOBEHb MHHOBAI[MOHHOTO Pa3BUTHA,
HE SBJISETCS 3HAYUMBIM IS MATPUIBI 00-
PaTHBIX PAcCTOSHUHN U SBIISIETCS 3HAUH-
MBIM J1J1s1 OMHapHO# Matpuibl Ha 10 %-M
ypoBHe. HeraTuBHBIN KOCBEHHBIN 3P eKT
SIBISI€TCS 3HAUUMBIM, ITOCKOJIBKY PErHo-
HBI, XapaKTepU3YIOLIHeCcs 10CTaTOYHBIM
ypoBHEM pa3BuTHS HTEepHETa, SIBIAIOT-
cs 0oee KOHKYPEHTOCIIOCOOHBIMH C TOY-
KU 3pEeHHS MPUBJIEKATEIbHBIX pabounx
MeCT. DTO, B CBOIO O4YE€PEb, MOXKET CIIO-
co0CTBOBATh OTTOKY U3 OPYTHX PETUO-
HOB KBaJIM()UIIUPOBAHHOW paboOUeii CHUIIBI
1, KaK pPe3yJbTaT, CHIDKEHHIO B HUX TE€M-
noB pocta BPII.

Ewme ogun nokazarenb, KOTOPBIA OT-
nuYaeTcs B MOJABBIOOpPKE 3amajHBIX pe-
THOHOB OT BceX peruoHoB Poccuiickon
Deneparuy, — 3TO TEMII POCTa CTOUMOCTH
OCHOBHBIX (hoHIOB (Tabm. 5). 3HAYUMOCTH
JaHHOTO MOKAa3aTess Ui 3alaJHbIX Peruo-
HOB OIpeAeNsAeTCs NpeodiaaJjaHueM B 3TOH
rpynme oopadarsiBaomux (GpoHIOEMKUX
BUJIOB YKOHOMHUYECKOH JeTeILHOCTH, Tpe-
OYIOIINX TIOCTOSTHHOTO OOHOBJICHHS OCHOB-
HBIX IIPOM3BOACTBEHHBIX (POHIOB.

TeMmbl pocTa CTOMMOCTH OCHOBHOTO
KanuTaja A MOABBIOOPKH 3amagHbIX pe-
THOHOB MMEIOT TOJIOKUTEIBHBIN KOCBEH-
HBIH 3 dEeKT, ITO 3HAYUT, YTO POCT CTOU-
MOCTH OCHOBHBIX (DOHZIOB COIPOBOXKIACTCS
pacImpeHreM MaTepruaabHO-TEXHUIECKON
0a3b1 HoHIOEMKHX 00padaThIBAIOIINX IIPO-
W3BOJICTB M, YUUTHIBAs X KIIIOUYEBYIO POJIb
B cTpyktype BPII, obecneunBaror ycToi-
yuBble TeMIbl pocta BPIL

J1st 1oaBBIOOPKH BOCTOYHBIX PEru-
OHOB TE€CTHPOBAJIACh TUIIOTE3a O MPUCYT-
CTBUU B JaHHOU TPYIIIIE PErHOHOB OTPHU-
LaTeNbHBIX MPOCTPAHCTBEHHBIX 3P deKToB.
Pesynbrarel pacdeToB KOCBEHHBIX d(deK-
TOB ISl TOJIBBIOOPKH BOCTOYHBIX PErHo-
HOB TIPEJICTABIICHBI B Ta0II. 6.

Tabnuua 6. PeaynbTaTbl pacyeTa KOCBEHHbIX 3PPEKTOB A5 BOCTOYHbIX

peruoHoB Poccuu

Table 6. Results of calculating indirect effects for the eastern regions of Russia

IToka3zaTenu Matpuna 06paIHHX bunapHas marpuna
paccTosHui

KoaguimeHnTt npoctpaHCcTBEHHOI aBTOKOppe- 0,52205%* 0,06681
JSAUUU
Ymcno nepcoHaIbHBIX KOMIBIOTEPOB C TOCTY- —0,349 —-0,035
oM B MaTepHeT Ha 100 pabOTHUKOB
Jlonst MHBECTHUIIWI B OCHOBHOW KamTUTall 14,885 0,279
OrHomenne o0vema sxcniopTa k BPIT perrona —796,847 —3,344
Jons ¢prHAHCOBOW M CTPaxOBOH NESATEIBHOCTH 29,605 1,857
B CTPYKTYpE BaJIOBOH NJOOAaBJICHHOH CTOMMOCTH
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OKoH4YaHVEe Tabn. 6

Iloxa3zaTemn

Mo agMUHUCTPaTUBHOU J€ATENBbHOCTH
U COMYTCTBYIOIUX JAOMOJHUTENBHBIX YCIYT
B CTPYKTYPE BaJIOBOH 00ABICHHON CTOMMOCTH

OrHomienre o0bema numnopra k BPII pernona

Jlomnst moOBbIYM TOJIE3HBIX HCKOIIAEMBIX B CTPYK-
Type BaJIOBOW JOOABICHHOW CTOUMOCTH

MurpauuoHHbIH TpupocT Ha 10 THIC. YeI0BeK

Joinst 00pabaThIBarONINX IIPOU3BOJICTB B CTPYK-
Type BaJOBOH J100aBICHHOH CTOMMOCTH

Jouns mrojeii ¢ BRICIIMM 00pa30BaHUEM B COCTA-
BE€ 3aHATOI0 HACEIEHUS

Ywucito BEIZAHHBIX TATEHTOB Ha 1 THIC. YEJIOBEK
IInoTHOCTH HaceJIeHU s

Jomns cTpouTensCTBa B CTPYKTYPE BaJIOBOM 10-
0aBJIEHHOW CTOMMOCTH

Temn pocTa CTOMMOCTH OCHOBHBIX (DOHIOB

Hons onToBOW U pOZHUYHON TOPIOBIIM; PEMOHT
aBTOTPAHCIIOPTHBIX CPEACTB M MOTOLUKIIOB
B CTPYKTYp€ BaJlOBOI 10OaBICHHON CTOMMOCTH

Jlonst TpaHCTIOPTUPOBKHU M XpaHEHUS B CTPYKTY-

pe BaJIOBOW T10OABIEHHOW CTOUMOCTH
BPII na nymy HaceneHus

Tlpumeuanue: TOTy4IEHO aBTOPAMH.

JIi1s1 ToIBBIOOPKH BOCTOYHBIX PETHOHOB
K02 PHUIIMEHT IPOCTPAHCTBEHHON aBTOKOP-
PESAIIMHN 3HAYHM TOJBKO ISl MaTpHUIIbI 0Opar-
HBIX paccTOAHUA. MOXHO clienarh BbIBOI, UTO
MPOCTPAHCTBEHHBIE 3(EKTHI UTPAIOT HEOOITh-
TITYIO POJIb B PA3BUTHH BOCTOUHBIX PETHOHOB.

Takum oOpa3om, BEIIBUHYTAs THIIO-
T€3a O HaJUYMU HEraTUBHBIX MPOCTPaH-
CTBEHHBIX 3()()EKTOB B BOCTOYHBIX PETHO-
Hax He MoATBepkaaeTcs. MOXXHO caenarb
BBIBOJI, YTO PA3BUTHE BOCTOUHBIX PETHOHOB
ompenesieTcs He MPOCTPAHCTBEHHBIM B3a-
WMOJIEHCTBUEM MEXKTy HUMH, & 0COOCHHO-
CTSIMU CAMUX PETHOHOB.

Martpuna o6paTHBIX
. brunapnas marpuna
paccTosHUI
1,174 0,099
—-8015,226 —322,130
2,080%** 0,127
0,020 0,001
1,006 0,076
0,137 -0,001
0,001 -0,001
12,209 1,280
2,192%#* 0,178
—-0,043 -0,003
0,532 0,013
0,351 0,030
—-0,001 0,001

5. O6cyxpeHue

ITocTpoeHNE SKOHOMETPHUYECKUX MO-
Jesield MO3BOJIMIIO ONPESIUTh CTEIEeHb
BIIMSTHUS MEXKPETHOHAIBHBIX MPOCTPAH-
CTBEHHBIX 3((EKTOB HA SKOHOMHUCCKHIHA
poct perunoHoB Poccuu, a Takxke TiryOxe
W3y4YUTh MEXaHU3MbI B3aUMOJICUCTBUS pe-
THOHOB MEXTy COOOH.

B uccienoBaHuy BBIIBHTAINCH TPU
THIIOTE3bI, KaX/1asi U3 KOTOPBIX IOATBEP-
JUIIach B XOZI€ UCCIeNoBaHuA. [ umoresa
H1I sBisiercs Hamboiee o6mieit U3 Tpex,
W OHA MOJTBEPANIIACH B TIEPBYIO OUYEpElb.
Ha cerogusimHuii IeHb y)Ke He TPeCTaB-

Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 751-775

ISSN 2712-7435



Influence of Interregional Spatial Effects on the Economic Development of Russian Regions .

JISETCS BO3MOXKHBIM PEJICBAHTHAS OICH-
Ka ()aKTOpPOB PErMOHAaIBLHOTO pocTa 0e3
ydeTa MPOCTPAHCTBEHHBIX 3((EKTOB, UYTO
ronTBepkaaeTcs B padorax Kolomak [12],
Demidova et al. [2].

B nanHom uccnenoBanum kod3ddu-
LIHEHT MPOCTPAHCTBEHHOUW aBTOKOppe-
JISIUMU IS BCEX PeruoHoB Poccuiickoit
@enepanuy OkKaszajics 3HaYMMBIM Ha Of-
HOMIPOIIEHTHOM YpOBHE W s OWu-
HapHOW MAaTpHUIBI, W AJS MaTPHUIIBI
o0parHBIX paccrosiHuii. Panee B mcciue-
nosanusx ['adaposoii [14], demumoBoit
u CemepukoBoii [10] moaydeHsl CX0KHUE
PE3yNBTaThI.

Heo6xomuMocTh pa3neneHus permo-
HOB Ha 3ala/IHbIe ¥ BOCTOYHBIE OTPEIes-
eT BTopyto (H2) u Tpersio (H3) runoress
uccinenosanus. Gibbons & Overman [15]
TaKKe MOJJICPKUBATU TPEATIONOKCHUE
00 OTCYTCTBHH PEIICBAHTHOU M €IUHOMI
IIPOCTPAHCTBEHHOW MAaTPHIIBI ISl BCEX pe-
THOHOB CTPaHbl U OTMEYaJH, YTO UCTIONb-
30BaHME TaKOH MaTPHIIBI PUBOIUT K HEpe-
QIMCTHUYHBIM OI[CHKaM 3KOHOMETPUYECKIX
MOJICJICH M TTOJy4aeMbIM M3 HUX BBIBOJIAM.
Pa3nenenne pernoHOB Ha 3amagHbIE U BOC-
TOYHBIE BeTpedaercs B padborax Kolomak
[12] m Demidova [26].

B xozxe nccnenoBaHus MBI BBISIBUIIH,
YTO 3amajHbIC PETHOHBI 0OJIee Pa3BHUTHI,
XapaKTepU3yroTcs OOJIbIICH TNIOTHOCTHIO
HAaCEJICHHUS M 3aCTPOUKH, a Takke Onu-
’K€ PacTOJIOKEHBI APYT K APYTY, a MOTO-
My OKHAAETCS, YTO U3MEHEHHUS, TIPOHUCXO-
JIIIAE B TAHHBIX PETHOHAX, OyIyT UMETh
OJTHOHAIPABJICHHBIN XapaKTep.

B mpeapinymux UccieoBaHUAX MPU
aHaJIN3€¢ BOCTOYHBIX PETMOHOB OTMEYa-
JIOCh, YTO JAHHBIE PETHOHEI 00JIee TPYIHO-
JOCTYITHBI JPYT K APYTY BBUAY IPUPOTHBIX
YCIIOBUH, a TaK)Ke OTIIMYAIOTCS MEHbIIEH
YUCJIICHHOCTHIO HACEIICHUSI U TIIOMIA]BIO
3aCTpOUKU. DTH (PaKkTOPHI yCIOKHSIOT B3a-
MMOJICHCTBHE PErHOHOB, a MOTOMY OXKH-
JTAIOCH M TTOITBEPIMIIOCH, 9TO BOCTOUHBIE
peruons! Oombiie OyayT KOHKYPHUPOBAThH

MEXAY COOOH, CTATUBAs PECYPCHI B ONB3Y
CBOET0 PETMOHAJIBHOTO POCTa, HETaTUBHO
BJIMSIS HA POCT APYTUX PETMOHOB-COCENEH.
HMMeHHO U3-3a 3TUX OTIUYUN MEXy TpYII-
MaMU PETHOHOB aBTOPAaMHU B CTaThe OBLIO
BBIIBUHYTO MPEINOJI0KEHUE O Pa3HOHA-
MPaBJICHHOM XapakTepe MPOCTPAHCTBEH-
HBIX 2((EKTOB I BOCTOUHBIX U 3aIaHBIX
peruonoB. Kolomak [13] Taxxe BhIsBHIA
OTpHIATEbHbIE TPOCTPAHCTBEHHBIE A(-
(heKTHI TSI BOCTOYHBIX PETHOHOB.

UccnenoBanue uMeeT HEKOTOPHIE
ozpanuyeHus, KOTopble MOTYT OOYINUTD
nccienoBaTenei K pacCMOTpeHHIO Gosee
IIMPOKOTO KPyTa BOIIPOCOB.

1. B3aumMocBs3u NpOIECCOB PEru-
OHAJBbHOI'O Pa3BUTHUSI MOXKHO H3YUUTh,
HE TOJIBKO MpeAmnoaras JUHEeHHbIE B3au-
MOCBS3H, HO TAaK)K€ U C ITOMOIIbIO aHAJH-
3a HEJIMHEHHBIX CBSI3€H MEXy pErMOHaMHu.

2. BxiiodeHne MpoCTPaHCTBEHHOM
CTPYKTYpBHI, OCHOBAaHHOW Ha Hereorpaduie-
CKHX MEPAX PacCTOSIHUS MOXXET AaTh LEH-
HOE MpeJCTaBICHNUE O POJIM Hereorpaduye-
CKUX (h)aKTOPOB B PETMOHATBEHOM Pa3BUTHH.

3. Bompoc pasaelieHus PETrHOHOB
Poccun Ha 3amagHble U BOCTOYHBIE TaK-
K€ SIBJISIETCSI BEChbMA JUCKYCCHOHHBIM.
C onHO#M CTOPOHBI, OOBEINHSS BCE PEru-
OHBI B OJJHY BBIOOPKY HM3-3a BBICOKOH He-
OJTHOPOZHOCTH JIAHHBIX TI0 CyObekTaM PO
MPOCTPaHCTBEHHBIE MOJIETN MOTYT UMETh
HECOCTOSITENIbHBIE OIEHKH MapaMeTpoB
perpeccun. C Apyroit — npu pa3aeneHIH
Ha 3aMajJHble U BOCTOYHBIE PETHOHBI BO3-
HUKAET BOIPOC MO MOBOJAY TPAHULIBI AJIA
TaKoTo pa3/ieieHHUS.

4. HccnenoBajics 3HaYUTEIHHO He-
O0pII0H BpeMEHHOU POMEXyTOK ¢ 2015
110 2020 r. BkirroueHre HOBBIX JaHHBIX I10-
3BOJIUT YYECTh BIUSHHUE SK30T€HHBIX HKO-
HOMUYECKHUX IIIOKOB HA PErMOHATIBHBIN 3KO-
HOMUYECKUHU POCT.

6. 3aknioueHue
B nccinenoBaHuu OIEHEHO BIIUSHUE
Me)l(peFI/IOHaIIBHBIX HpOCTpaHCTBeHHLIX
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3((PeKTOB Ha SKOHOMHUYECKOE Pa3BUTHE
peruoHoB Poccuu. IIpoBeneHHbIN aHamu3
TEOPETUYECKUX PAOOT MO3BOIHI CHOPMH-
pOBaTh MPEJICTABICHUE O Pa3BUTHH IPO-
CTPaHCTBEHHBIX METOZIOB B YKOHOMETPHKE
Y MX UCHOJIb30BAaHUU B KOHTEKCTE PETHO-
HaJNBHBIX HccienoBanuid. Ha ocHOBe kpu-
THUYECKOTO aHAJIN3a TEOPETHUECKON YacTH
Obl1a chopMUpoBaHa OOJIbIIAS YACTh ME-
TOJIOJIOTHH TaHHOTO HMCCIIE0BaHUS — OBI-
JIM BEIOpaHbI ONITHMANTEHBIE CIISTTU(HKAIIN
MIPOCTPAaHCTBEHHBIX MaTpull, crienuduka-
LUsl PETPECCUOHHON MOJEIH, KPUTEPUHU
Y WHJ/ICKCHI, TO3BOJISIONINE TPOUHTEPIIpE-
THUPOBAaTh MOJIYYCHHBIE PE3yIbTaThl, 000-
CHOBAaH BBIOOp 3aBUCHMOU U OOBSICHSIO-
X TepEeMEHHBIX.

OCHOBHBIE BBIBOJIBI JAAHHOTO HC-
CJeIOBaHUS MOAYEPKUBAIOT 3HAYMMOCTD
BIIUSTHUSI TPOCTPAHCTBEHHBIX 3P (PEKTOB
Ha pEerHOHAIBHOE Pa3BUTHE KaK Bcel co-
BOKYITHOCTH pernoHoB Poccum, Tak u OT-
JIeNBLHOM ee 3amamgHoi yacTu. BaxkHo, 910
naHHbIe d((DEKTH XapaKTepU3yrTCs MO-
JIOKUTEIBHBIM BIUSHUEM, a 3HAYUT, TEM-
bl POCTa OJJHUX PETMOHOB MOJIOKUTEIEHO
BJIMSIFOT Ha TEMIIBl POCTa JPYTUX, CBS3aH-
HBIX C HIMH PETHOHOB. J[JI1 BOCTOYHBIX pe-
THOHOB MPOCTPAaHCTBEHHBIE () (EKTHI OKa-
3aJIMCh IOBOJBHO CIIA0BIMU, U IOATBEPAUTD
WX 3HAaYUMOE BJIMSTHUE HA TEMIIbI PEruo-
HAJILHOTO POCTa HE yAaloch. DTO 3HAUUT,
410 OOJNIBIIAs YacTh POCTA JAHHBIX PEru-
OHOB obOecreueHa, CKopee BCEero, UX BHY-
TPEHHUMH XapaKTePUCTUKAMHU.

OrpaHu4eHHOE Pa3BUTHE BOCTOYHBIX
TEPPUTOPHIA B COUYETAHUH CO CIOKHOCTS-
MH B UX JIOTUCTUUECKOH TOCTYITHOCTH 00B-
SICHSIET TIOJYYCHHBIC PE3YNbTaThl B YaCTH
HE3HAYMMBIX MTPOCTPAHCTBEHHBIX d(Pdek-
TOB I 3TUX pernoHoB. C apyToil cTopo-
HBI, 3aI1aJIHbIC PETHOHBI XapaKTEPHU3YIOTCS
BBICOKOI KOHKYpPEHTOCIIOCOOHOCTBIO U 00-
Jiee pa3BUTON 3KOHOMMKOM, UTO TIO3BOJISI-
€T UX BHYTPEHHEMY POCTY BIIUSTH Ha POCT
JIPYTUX PETHOHOB. MOXKHO TIPEAIIONOKHTD,
YTO C TEYEHHUEM BPEMEHH MPOCTPAHCTBEH-

HBIE CBSI3M MEXIY JaHHBIMH PETHOHAMH
ocnabny, U Ha AaHHBIA MOMEHT HX Pa3BH-
THe B OONbIIEH CTETIEHH 3aBHCHT OT CO0-
CTBEHHBIX MTOKA3aTeNeil U XapaKTepUCTHK.

Pesynprarel mcciaenoBaHus MOTYT
OBITHh WCIIOJNIH30BaHbI MPU aJaNTaluu Cy-
LIECTBYIOLIUX MPOTrpaMM peruoHaJIbHO-
ro pa3BUTHSI C YYETOM MPOCTPAHCTBEH-
HBIX B3aUMOJIEHCTBUI MEX]ly pErHOHAMU.
[TomyueHHbIEe pe3yabTaThl CBUAETENHCTRY-
FOT O TOM, YTO JIJISI 3aMaJHBIX PETHOHOB He-
00X0IMMBI KOMITJIEKCHBIE H3MEHEHUS, 3a-
TpParuBarolue BCE PETHOHBI — B TAKOM
ciaydae 3pQPeKT OT JaHHBIX U3MCHEHUU
3a CUET HaJHM4Ms MPOCTPAHCTBEHHBIX (-
(hexToB OyneT ycuinmBarhbcsa. B wacTu Boc-
TOYHBIX PETHOHOB, HA000POT, HEOOXOIIMa
pa3paboTka HHIUBUAYATIHHBIX IIPOTPAMM
pa3BUTHS JJIs KQXKIIOTO OTICIEHOTO PErH-
OHa, TaK KaK 0OJIbIlIasi 4aCTh UX POCTa 00e-
CrieueHa BHYTPCHHIMH XapaKTePUCTHKAMU
CaMUX PETHOHOB.

B manpHEHHMX MCCIeNOBaHUSIX TIPE-
CTaBJISAETCS YMECTHBIM BBIJACIUTH C HUC-
MOJIb30BaHUEM MPOCTPAHCTBEHHON aBTO-
Koppessinui MopaHa HECKOJIBKO [IEHTPOB
HKOHOMHUECKOTO pocTta B Poccnu ¢ 30HamMu
BIIMSTHUSI HA OKPY/KAIOIIHE PETHOHBI, CIPYTI-
MUPOBATh UX M MOCTPOUTH MOZEIH C TIPO-
CTPaHCTBEHHBIM JIATOM TI0 KaXKJIOH TpyTIIie.
3TO MO3BOJIUT JOMOJHUTEIHHO IE€TAIBHO
OLICHUTH BIIMSHUE TPOCTPAHCTBEHHBIX (-
(heKTOB Ha SKOHOMUYECKHI POCT PETHOHOB.

PesynbraThl uccnenoBaHus AEMOH-
CTPUPYIOT HanOolee 3HAaYNMBbIe JeTepPMU-
HAHTB! SKOHOMHYECKOTO POCTa PErHOHOB
Poccuu. B xone aHanmu3a ObLT BBISIBICH Psijl
npoOJieM B MEKpETHOHAIbHOM B3aMOJICH-
CTBUHU PETHOHOB, CBA3aHHBIX, HATIPUMED,
C M30JIMPOBAHHOCTHIO PA3BUTHUS TEPPUTO-
pHANBHBIX KJIACTEPOB PETHOHOB, BBICO-
KO KOHIIEHTpauuei u cinaboil nuBepcu-
(uKaryei NpOMBIIUICHHOTO IPOU3BOICTBA,
BBISIBJICHBI JIOTHCTHYECKUE TUCTIPOTIOPIINT
B pa3HBIX pernoHax. [IpocTpaHCTBEHHBIC
SKOHOMETPHYECKHE MOJEIHN MOTYT pac-
CMaTpUBAaThCS KaK HHCTPYMEHT MOMIEPK-
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KU TIPUHATHS pElIeHUud B cepe rocy- BaHUS WHBECTUIIHMOHHOU JEATEIHHOCTH
JIApCTBEHHOW PETrHMOHAJIbHOW MOJUTUKH, PErMOHaJbHBIX cucteM. lIpeacrasnsercs
HamnpaBJIeHHOW Ha obecriedyeHne cOalaH- BO3MOKHBIM IMIPUMEHUTH PE3YIbTaThl IPH
CHPOBAHHOI'O PA3BUTUS TEPPUTOPUIL. OIIEHKE COTIIACOBAaHHOCTH HAJIOTOBOM, OF071-
PerynsTopel MOTYT UCHIONIB30BaTh pe- KETHOM, NHBECTULIMOHHOW MOJUTUKH, IS
3yJIBTaThl Pa0OTHI JUIS CO3/IAHUS LISIOCTHON  MOBBIMIEHUS KauyecTBa WH(OOPMAIMOHHO-
Y B3aUMOCOITIACOBAHHOW CHUCTEMBI CTpa- aHATUTHYCCKOHN 0a3bl IPUHATHS YIIPABIICH-
TETMYECKUX MTPUOPUTETOB PETUOHAIIBHOIO  YECKHUX PELICHUM MpHU pealnu3aluu Mepo-
pa3BUTHSA, AEUEHTPAIN3ALMMU U NTAPTHEP- MNPUATHI CTPYKTYPHONH 3KOHOMUYECKOU
CTBa Pa3HbIX IPYNI CTEHKXOJJAEPOB pe- TMOJUTHKU B peruoHax PO.
THOHAJIBHOTO Pa3BUTHS, COBEPLICHCTBO-
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Abstract. The paper analyzes interregional spatial effects and assesses their impact on the

development of Russia's regions. Given the differences in the geographical location of the

regions, as well as the peculiarities of the regional economy in each constituent entity of the

Russian Federation, a topical Issue is the assessment and analysis of interregional spatial in-
teractions for the development of modern regional development programs. The purpose of

this research is to study the heterogeneity of the regions of the Russian Federation by iden-
tifying interregional spatial interactions. The paper presents a methodology for assessing

interregional spatial effects and selects indicators for identifying and assessing them. The

study uses data on 77 regions of Russia. When assessing spatial effects, we considered the

regions that became part of the Russian Federation in 2014: the Republic of Crimea and the

federal city of Sevastopol. The key dependent variable in the econometric models is the GRP

growth rate. Among the independent variables, we consider 17 indicators that also charac-
terize regional development for the period 2015-2020. The study revealed that interregion-
al spatial effects are present for all regions of Russia: for the western regions these effects

are positive, and for the eastern ones they are negative. It is shown that the level of innova-
tive development in one region has a stronger impact on the growth rates of GRP in neigh-
boring regions than in the region itself. It is revealed that a reduction in investment in fixed

capital contributes to anincrease in the growth rates of GRP, and that an increase inimports

in one region leads to a decrease in the growth rates of GRP in others. The results obtained

are stable to the choice of weight matrices and indicate that comprehensive measures af-
fecting all regions are necessary for the development of the western regions of the Russian

Federation —in this case, the effect of these changes will be enhanced due to the presence

of spatial effects. In some eastern regions, on the contrary, it is necessary to develop indi-
vidual development programs for each individual region.

Key words: interregional effects; spatial econometrics; interactions between regions;
spatial lags; Moran's index; indirect spatial dependencies of regions.
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Abstract. Vigorously developing emerging marine industries are animportant way for China to

implement the strategy of “Sea Power Nation’, and improving the ability of port enterprises to

prevent financial and tax risks is a key link in accelerating the high-quality development of the

marine economy. The research objective of this paper is to construct a reasonable early warn-
ing financial model for emerging portindustries in Guangdong, Hong Kong, and Macao Greater
Bay Area. The research hypothesis is that the original Z-SCORE model and F-SCORE madel

are not able to accurately predict the financial risk of emerging marine industries. The data of

typical port enterprises are utilized to compare the financial risk; after that risk assessment

and early warning are carried out. This paper adopts the Delphi method to assign weights to

different indicators and utilizes the Analytic Hierarchy Process method to derive a financial

and tax early warning model applicable to Guangdong, Hong Kong, and Macao Greater Bay

Area. The results of the study found that the traditional “Z-score model” and “F-score mod-
el" are less applicable to the emerging industries in the ports of Guangdong, Hong Kong, and

Macao Greater Bay Area. This paper will construct a financial and tax risk control model cor-
responding to the development of port emerging industries and provide early warning when

exceeding a certain threshold to help enterprises develop better. In addition, this paper also

puts forward policy suggestions for risk management of emerging port industries from the

aspects of system improvement and government-enterprise linkage.

Key words: port emerging industry; financial early warning model; Y-score model; F-score

model; Delphi method; Analytic Hierarchy Process method.

JEL G32

1. Introduction

At present, the Chinese government
has strongly supported the rapid devel-
opment of the marine industry, especially
the emerging marine industry, and regard-
ed it as an important hand in accelerating
the strategy of “Ocean Power”. According
to the data issued by State Oceanic
Administration of China (SOA), the con-
tribution of marine industry is more than
8.9 trillion yuan per year, with an average
annual growth rate of more than 8.1 %, and
the GDP accounted for more than 9 % of
China’s gross domestic product (GDP).

The marine industry, the marine emerg-
ing industry is an important field for breed-
ing new industries and leading new growth,
and at the same time, as a new point of eco-
nomic growth, it is becoming more and
more prominent, and it also shows that the
national level is becoming more and more
enriched in the top-level design and arrange-
ment of the marine economy [1].

In 2023, the GDP of the emerging
marine industry is more than 9.46 tril-
lion RMB, with an average annual growth
reaches 7.1 %. However, the development
is not smooth. in early 2020, affected by the

© Wang Ying, Igor A. Mayburov, Yulia V. Leontyeva, 2024
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epidemic, China’s port cargo and contain-
er throughput declined year-on-year, but
then both continued to rebound, and port
throughput was overall lower than expect-
ed due to the epidemic. The scale, technol-
ogy and model of the marine emerging in-
dustry are still at an immature stage, and its
development is also characterized by great
uncertainty.

The main risks are as follows:

Firstly, legal risk and compliance risk.
Environmental protection in overseas ports,
overseas projects will have additional ex-
penditure increase, project stoppage and re-
work. Piraeus Port had its expansion plan
rejected because it did not provide suffi-
cient environmental impact assessment.

Secondly, social and cultural risks, the
transnational business activities of port en-
terprises have to face the dual risks of or-
ganizational culture and national culture.
the construction of a fence in an industri-
al park had triggered a controversy among
residents in 2018, and the attack on the per-
sonnel of the Guinea project of COSCO
Shipping Port in 2021.

Thirdly, there are market risks caused
by changes in interest rates and exchange
rates, strategic risks caused by overly ag-
gressive overseas investment, operational
risks caused by natural disasters, strikes, etc.,
uncontrolled project cost management, and
financial risks caused by poor port opera-
tions, and so on. Therefore, marine emerg-
ing industries need to formulate their own
personalized development strategy.

Taking the selected enterprises in this
paper as an example, their development is
characterized by high investment, long re-
turn cycle, high policy sensitivity and high
uncertainty of maritime operation, so this
kind of enterprises belongs to high-risk,
high-yield and high-debt industries.

At present, when China’s modern port
enterprises carry out financial early warn-
ing, they generally start from a qualitative
point of view, through certain financial

characteristics of the enterprises. However,
due to the interference of internal and ex-
ternal factors, there will be certain errors in
the qualitative analysis.

In order to reduce the judgment error,
it is necessary to combine the qualitative
and quantitative analysis methods for cal-
culation. Quantitative analysis is general-
ly carried out through the construction of
financial early warning model. The finan-
cial early warning model can discover the
hidden problems of the enterprise financial
operation system within a certain range in
a timely manner to avoid the financial risk
from becoming a financial crisis [2].

The purpose of our study is to con-
struct a reasonable financial early warn-
ing model for port emerging industries
in Guangdong, Hong Kong, and Macao
Greater Bay Area.

Research hypothesis:

H1: Verify through empirical analysis
that the original F-SCORE financial ear-
ly warning model and Z-SCORE financial
early warning model are not applicable
to the forecasting of the new industries in
the ports of Guangdong, Hong Kong, and
Macao Greater Bay Area.

H2: Through empirical analysis, it
is verified that the newly constructed
Y-SCORE model in this paper is applica-
ble to the financial forecasting of new in-
dustries in the ports of Guangdong, Hong
Kong, and Macao Greater Bay Area.

2. Literature Review

Xhu & Chen [3] used 19 companies as
samples to make predictions using a single
financial indicator and pioneered a one-di-
mensional judgmental early warning mod-
el. Although the model was able to predict
the future performance of the firms, the
prediction accuracy was not high because
only a single financial variable was intro-
duced for the analysis.

Altman et al. [4] used multivariate anal-
ysis techniques to analyze the operating data
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of 33 firms before their bankruptcies during
the period 1946-1954. By gradually updat-
ing and correcting a series of reference var-
iables, he firstly proposed a multivariate fi-
nancial early warning model.

The size of Z value can reflect the fi-
nancial status of the enterprise, and the en-
terprise managers can judge whether there
is a crisis in the enterprise by the size of
Ohlson [5] and others established a mul-
tivariate logistic regression based on the
method of probabilistic regression (Logit)
model. The logit method he used over-
came the problems in traditional discrimi-
nant analysis and resulted in a substantial
increase in this model.

Jing [6] combed through the develop-
ment status of Chinese enterprises, selected
67 financial crisis companies, and further
researched based on the “Z-score model”
by using principal component analysis, and
put forward the Y-value model, which has
an accuracy rate of about 86 %.

Yang et al. [7] used feed-forward
neural network to conduct financial ear-
ly warning research on enterprises, which
has strong foresight.

Pendharkar [8] used BP artificial neu-
ral network algorithm for the first time to
analyze the comprehensive ability of the
enterprise’s operation, and the accuracy
rate reached more than 90 %. Deep learn-
ing data mining methods based on the com-
bination of artificial intelligence and big
data have also appeared in China in recent
years. All the above studies aim to help en-
terprises discover financial crises in a time-
ly manner.

Lepetit et al. [9] used the tradition-
al Z-score model as a basis to revisit the
Z-score model with the bank bankruptcy
risk as a topic and concluded that the tradi-
tional method is inaccurate in its prediction.

Ko et al. [10] used Taiwan’s solar in-
dustry as a case study and found that solv-
ing evidential coefficients of financial ra-
tios for the distressed companies.

Elliott et al. [11] builds a double hid-
den Markov model (DHMM) based on the
original Z-score model from the corporate
accounting ratio assessment of Z-scores
and published credit ratings to extract in-
formation about a firm’s “true” credit qual-
ity. This approach is more conducive to
forecasting accuracy.

Chiaramonte et al. [12] examines the
accuracy of the Z-value, a widely used
proxy indicator of bank robustness exam-
ines the accuracy of the Z-value, a wide-
ly used proxy indicator of bank robust-
ness, using a sample of European banks
from 12 countries over the period 2001—
2011. Specifically, we analyze the Z-value
and CAMELS-related covariates. we find
that the Z-score is at least as good as the
CAMELS variable in identifying crisis
events, both in the whole period and in the
crisis period (2008-2011), but has the ad-
vantage of being less demanding on the da-
ta. Finally, Z-score is more effective in sit-
uations where the bank’s business model is
more complex, as is the case for large com-
mercial banks.

Li et al. [13] builds on the previ-
ous work by studying the four largest
banks in New Zealand as a case study.
Improvements were made to the z-score
model and the study found that the LOO
z-score modeling approach can provide ear-
ly warning information and is more accu-
rate than the z-score model.

Zhu et al. [14] used the Z-score model
to assess the financial risk of loT-only en-
terprises and found that using the annual
reports of [oT enterprises and industry re-
ports, and applying the Z-score model, the
study found that the main sources of risk
faced by loT enterprises are mainly focused
on exogenous legal risk.

Li [15] used model based on data min-
ing for financial risk detection. CHAID al-
gorithm has been used for development of
the EWS. Developed EWS can be served
like a tailor-made financial advisor in de-
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cision making process of the firms with its
automated nature to the ones who have in-
adequate financial background. Besides,
an application of the model implement-
ed which covered 7853 SMEs based on
Turkish Central Bank (TCB) 2007 data. By
using EWS model, 31 risk profiles, 15 risk
indicators, 2 early warning signals, and 4
financial road maps has been determined
for financial risk mitigation.

Yi [16] takes listed enterprises as sam-
ples, combined with the company’s finan-
cial indicators and found that. The research
model in this paper can improve the perfor-
mance of financial risk early warning mod-
el and enhance the reliability of the model.

Bouvatier [17] uses Z-score model
pairs to compare different measurement
methods using a series of alternative testing
procedures focusing on U.S. and European
banks during the 2007-2008 financial cri-
sis. Further enhancements to the z-score
model were made.

Tang et al. [18] predicted systematic
financial risk using interpretable machine
learning for effectiveness in predicting sys-
tematic financial risk.

Wang et al. [19] innovatively proposed
the use of patch size distribution to detect
financial crisis warning signals in spatial
endogenous credit models, aiming to use
spatial warning signals to study spatially
extended endogenous credit systems with
stochasticity. They use new method can be
applied for financial early warning.

Ouyang et al. [20] argued that ear-
ly warning of systemic financial risk
in Chinese financial market based on
Attention-LSTM model. The impact of
online public opinion on systemic finan-
cial risk is investigated and an online pub-
lic opinion network index is constructed
for China’s financial market. It was found
that the LSMT type of neural network mod-
el has higher accuracy than other methods.

Zhu et al. [21] used the stepwise re-
gression method to establish the optimal

prediction equation for financial system-
ic risk, to establish a reasonable and prac-
tical early warning index system for finan-
cial systemic risk; moreover, the optimal
prediction equation was applied to predict
the financial systemic risk situation in 2011,
and the prediction results showed accura-
cy and were applicable to the prediction of
the financial system.

Tarkocin & Donduran [22] used the
integrated model of RUSBoost algorithm
to predict the “red” and “amber” days with
a success rate 21 % higher than the aver-
age success rate of other machine learning
models. The model and framework pro-
posed in this study can be applied to the
banking environment, which will enable fi-
nancial institutions to integrate their inter-
nal indicators with market stress indicators.

Allaj & Sanfelici [23] involved the
EWS model (Early Warning System for
colleges and universities) based on Logit
regression and argued that the model is ef-
fective in predicting potential market in-
stability.

Wau et al. [24] used integrated Z-score
and multilayer perceptron neural network
to forecast the company and the model was
able to predict well that the model can pro-
vide early warning signals of deterioration
in the company’s financial condition.

Xiao et al. [25] argued that most of
the pay attention to financial risk of com-
panies focuses on the accuracy of predic-
tion and ignores evaluation, so the authors
designed a new three-stage decision sup-
port research framework to discuss corpo-
rate financial risk assessment and predic-
tion based on previous research, using the
LIGHTGBM integrated model to assess
the market capitalization of Chinese small
and medium-sized enterprises (SMEs). It
was found that OPT-LIGHTGBM can im-
prove efficiency without loss of forecast-
ing performance and has the best overall
performance compared to existing fore-
casting models.
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Meziani & Rezvani [26] used hier-
archical analysis to assess and predict fi-
nancial risks. An empirical study based on
SMEs found that the hierarchical analysis
method can provide an effective means of
assessing the financial risk of companies.

Gonzalez-Urango et al. [27] argued
that recent applications of the Analytic
Network Process (ANP) in the decision-
making process in the fields of econom-
ics, finance, in order to identify contingen-
cies, current trends, It was found that ANP
is particularly suitable for sustainable pro-
jects to promote the participation of vari-
ous stakeholders.

Nguyen et al. [28] used the fuzzy hi-
erarchy analysis method for comprehen-
sive assessment of investment decisions
and retrogression in private sector sustain-
able water supply systems using a prov-
ince in Vietnam as a case study and found
that the fuzzy hierarchy analysis method is
effective for this and retrogression assess-
ment, and that an investment attractiveness
index can be constructed in this way. This
way to construct an investment attractive-
ness index [28].

Murugan & KalaT [29] used a ma-
chine learning strategy to analyze large-
scale data and applied K-nearest neighbor
(KNN), cluster based logistic regression
(LR), and cluster based XG Boost mod-
els to assess financial risk. risk assessment,
the simulation results of this model yield-
ed better large-scale data-driven financial
risk results than state-of-the-art methods.

Conte et al. [30] conducts an interme-
diation analysis with data from 394 listed
banks in 54 countries from 2002 to 2017
with the aim of investigating the role of
bank financial risk-taking as an interme-
diation channel to explain the relationship
between CSP and financial performance
in the banking sector. The results show
that partially moderated by bank risk-tak-
ing, where CSP improves financial perfor-
mance by reducing bank risk.

Rahman & Zhu [31] conducted a study
on financial early warning using machine
learning techniques using Chinese A-share
listed construction companies as a case study.
The results confirmed Z-Score model didn’t
catch them. In addition, the CUSBoost clas-
sifier was found to be the most accurate
model based on the AUC and AUPR met-
rics in the main and additional tests.

From the existing research, these fi-
nancial early warning model studies have
strong universality, while the development
of port emerging industries has its own ob-
jective laws, which cannot use the universal
model in its entirety. Therefore, the study
of financial early warning model for port
emerging industries has stronger applica-
tion value and greater practical significance.

3. Empirical Calculations and
Analysis

This section encompasses the data
sources, model estimation and economet-
ric procedures used for this study.

In this paper, we are going to analyze
the financial risk of key port enterprises
in Guangdong, Hong Kong, and Macao
Greater Bay Area by comparing the data
changes of Z-score model, F-score mod-
el, and univariate early warning model,
and analyze whether there is any financial
risk according to the Delphi method, as-
signing different models to different port
enterprises. Based on the Delphi method,
different weights are assigned to the three
models to integrate and optimize the results
of the above early warning models, to seek
a healthy development path for the related
port enterprises in Guangdong, Hong Kong
and Macao Greater Bay Area.

3.1. Data sources

Since this paper focuses on analyzing
the development of emerging industries in
ports in the Guangdong, Hong Kong, and
Macao Greater Bay Area of China, it takes
the recent Lloyd’s List Global 100 rank-
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ing of ports as its target. A total of 24 list-
ed port companies are selected as research
samples, focusing on the data of listed port
companies in Guangdong, Hong Kong and
Macao Greater Bay Area — Guangzhou
Port Group, Yantian Port Group and Zhuhai
Port Holding Group Company.

The authors collect the data required
for this study by searching websites such
as China Securities Network, Wanfang
Database and Guotai Junan Database.
Meanwhile, due to the inconsistency of
statistical caliber between Hong Kong and
Macao and China, for the consideration of
testability of the analysis, this study will se-
lect the available scientific research data in-
stead of website data for analysis.

This paper is written in 2024, the
above researched companies have not dis-
closed the annual report of 2023 and the oc-
currence of the new crown epidemic, so the
company’s performance is not representa-
tive. Therefore, this paper only analyzes the
financial data of 2017, 2018, 2019, 2020,
2021 and 2022, which have sufficient ref-
erence significance and real-time.

3.2. Financial early warning system

indicator system structure

The selection of financial indicators
must be true, which is the basis for ensur-
ing that the financial system has application
value. At the same time, it should be in line
with the development law of the enterprise,
which is a prerequisite to ensure the effec-
tive operation of the early warning system.

The selection of indicators in this pa-
per focuses on listed port enterprises in the
Pearl River Delta region. Based on the exist-
ing literature, combined with the specific sit-
uation and characteristics of port enterpris-
es, the authors of this paper believe that the
selection of indicators should basically fol-
low the basic principles of financial analysis.

According to the PEST analysis meth-
od, the selected financial indicators are as
follows.

1. Solvency. Solvency refers to the abil-
ity of an enterprise to repay debts (princi-
pal and interest) when due, including short-
term solvency and long-term solvency [32].
Because of the high input and high output
characteristics of port-type enterprises, ana-
lyzing their solvency can be a glimpse of
whether they have enough ability to pay
money and repay debts.

2. Profitability. Profitability is the core
ability of the enterprise that investors and
managers are most concerned about, and
it is also the criterion of whether the enter-
prise can continue to operate in the mar-
ket for a long time and make profits for
a long time [33]. The market generally be-
lieves that the higher the profit, the strong-
er the profitability, the enterprise has a bet-
ter prospect, more sought after by investors.
Sales profitability is an indicator of the lev-
el of return on corporate income.

3. The operating capacity of an enter-
prise mainly refers to the efficiency and ef-
fectiveness of its operating assets. The indi-
cators of operational capacity mainly include
inventory turnover, accounts receivable turn-
over and current asset turnover [34].

4. Development potential. Development
potential is extremely important for the fu-
ture development of port-based enterprises.
It can objectively reflect the ability of port-
based enterprises to sustain development.
The selection of this indicator has a high cor-
relation with financial risk.

5. Non-financial indicators. Since
a single financial indicator is not com-
prehensive enough, non-financial indica-
tors are introduced for calculation. Non-
financial indicators are mainly selected:
maritime accidents. Maritime accidents
mainly refer to the occurrence of ship
reefing, grounding, and other situations
during navigation. Serious maritime acci-
dents can cause great losses to port ship-
ping companies. Sea water pollution. The
introduction of pollutants into the sea
due to man-made or negligence, caus-
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ing damage to the ecosystem. The United
Nations Convention on the Law of the Sea
(UNCLOS) clearly stipulates that organ-
izations or individuals who cause greater
pollution of seawater should be punished.
Therefore, sea water pollution caused by
port companies can lead to a series of se-
rious consequences. Customer satisfac-
tion. Customer satisfaction is crucial to the
future development of the company, and
good customer evaluation is beneficial to
the future development of the company.

3.3. Establishment of financial

early warning data model based on

Analytic Hierarchy Process (AHP)

Analytic Hierarchy Process (AHP) in
the 1970s based on the application of net-
work system theory and multi-objective

comprehensive evaluation method [35].
Hierarchical analysis method is systemat-
ic, effective, and clear. Now it is widely
used in enterprise management, decision-
making and evaluation.

1. According to the AHP method to
determine the weight of each indicator 1.
Building a tree hierarchy model. The struc-
tural model is the financial early warning
evaluation index system. The indicator sys-
tem is divided into three layers respective-
ly as the target layer, guideline layer and
program layer. The specific financial early
warning indicator system is layered as fol-
lows (Table 1).

2. When comparing two factors in this
article, quantitative scaling is required. The
scaling method in this article is as follows
(Table 2).

Table 1. Financial early warning indicator system

Criteria Level B

Target layer A Measurement Level C Criteria Level B Measurement Level C
Fiscal service pre | Financial Profitability B, | Net sales profit margin C,
police refer to mark | indicator
body Tie ROEC,
ROA C,
Gross profit margin C,
Earnings per share C;
Operational Inventory turnover rate C,
capability B,

Non-financial indicators B,

Accounts receivable turnover ratio C,

Current asset turnover ratio C8

Solvency B, Current ratio C,

Quick ratio C,
Development Sales growth rate C,|
potential B,

Capital preservation growth rate C
Marine accident C,,
Seawater pollution C,

Customer satisfaction C,
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Construct a judgment matrix (1). By
scoring the importance of pairs of indica-
tors in the same module, we can get the
judgment matrix for pairwise comparison.

4, A4, eee 4,

A= 4, 4, eee 4, 1)
o000 o000 [ X N J [ X N )
A A eee /4

nl n2

This article will use the Delphi method
to assign corresponding weights to the tar-
get indicators. Choosing the right experts is
an important factor affecting the accuracy
of the results of the Delphi method. This re-
search will be oriented to experts with rich
theoretical and practical experience in uni-
versities and society to ensure that the an-
swers are highly representative.

Finally, 50 qualified experts were se-
lected for scoring. A total of 50 question-

Table 2. Scale meaning

naires were collected in the first round, and
the enthusiasm of experts was 100 %; in
the second round, a total of 50 question-
naires were collected, and the enthusiasm
of experts was 100 % (Table 3).

3. Calculate the geometric mean of the
elements in each row of each judgment ma-
trix (Table 4):

M}i:n’l |jalj’

- — —\T
w=(w1,w2,w3,...,wn) .

2

A3)

Do normalization processing, that is,

1/1/1.

; “4)

Where: w is the vector; ;, is the ge-
ometric mean of the vector.

Seals Meaning

1 Indicates that two factors have the same importance compared to each other

3 Indicates that one factor is more important than the other

5 Indicates that compared with two factors, one factor is obviously more important
than the other factor

7 Indicates that one factor is more strongly important than the other when comparing
two factors

9 Indicates that compared with two factors, one factor is more important than the other factor.

2,4,6,8 | Is the median value of the above adjacent judgments

Table 3. BiSpecific screening conditions for model evaluation system consulting

experts

Filter entries

Specific conditions

Profession

Work area

Working years
Educational qualifications

Job title

Including marine economics and other related majors
Relevant university teachers and port practitioners
More than 10 years

Master’s degree or above

Lecturer, intermediate professional title or above
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Table 4. Index weight table

Index Matrix

Index Matrix

Index Matrix Weight | Index Matrix Weight W Consistency . .
: Weight W Weight W
W Consistency Test Test Consistency Test | Consistency Test
B, B, B, B, B, Amax=5.0972
CI=0.0243
B, 1 1/3 1/3 1/2 1/3 0.083 CR=0.0217
B, 3 1 1 1 1/2 0.200
B, 3 1 1 1 1/2 0.200
B, 2 1 1 1 1 0.212
B, 3 2 1 1 0.304
B, C, C, C, C, C, Amax=5.1013
CI=0.0253
C, 1 1/2 1 1/2 1/2 0.123 CR=0.0226
C, 2 1 3 1 1/2 0.233
C, 1 1/3 1 1/2 1/2 0.114
C, 2 1 2 1 1 0.247
C, 2 2 2 1 1 0.283
B, C, C, C, Amax=3.0092
CI=0.0046
C, 1 3 2 0.540 CR=0.0079
C, 1/3 1 1/2 0.163
C, 1/2 2 1 0.297
B, C, C, Amax=2 CI=0
C, 1 2 0.667 CR0
(O 1/2 1 0.333
B, C, - éma>(1)22 CI=0
C, 1 0.667 R=
C, 1/2 1 0.333
BS5 C, " C, Amax=3.0183
CI=0.0091
i ! 0725 | cr-0.0158
" 1 1 1 0.316
- 0 1 1 0.276
4. Result Y =0.01X, +0.019.X, + 0.009.X; +

Based on the above calculations it is
possible to construct the following func-
tion for evaluating the financial position

of a company.

+0.021X, +0.024.X, +0.108X, +

+0.033X, +0.06.X +0.134X, + (5)
+0.067.X,, +0.142X,, +0.071X, +
+0.167.X,; +0.073.X, + 0.064.X ;.
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Where Y is the newly constructed mod-
el result formula.

Different marine emerging enterpris-
es can be based on this model for financial
early warning research, Y value and enter-
prise financial risk there is a linear corre-
lation, the enterprise can be based on their
own development to develop financial ear-
ly warning risk value, Y value the small-
er the probability of financial risk occurs
when the value is less than 0, the risk of
the probability of occurrence of the risk
will be higher.

4.1. Comparison between the model
based on hierarchical analysis and
the “Z-SCORE, F-SCORE” model
4.1.1 Z-value and F-value

analysis of key port enterprises

in Guangdong, Hong Kong, and

Macao Greater Bay Area

Currently, the financial early warning
model of Altman [4] is commonly used in
the business world to determine whether
a company has the possibility of bankruptcy.

Atman first invoked the multivariate
analysis method to check the discrimina-
tive model and constructed the multivariate
discriminative model “Z-score model” and
judged the financial status of enterprises ac-
cording to the Z-value by studying 33 enter-
prises that filed bankruptcy petitions and the
same number of non-bankrupt enterprises
during 19461965 and used the Z-value and
F-value in the “Z-score model” to determine
the financial status of enterprises.

Zhing [6] and others [35] proposed
the “F-score model” based on the “Z-score
model” by adding cash flow indexes in
combination with the characteristics of
China’s capital market. This model is wide-
ly used in the financial early warning of
modern enterprises.

The basic formula of “Z-score model” is:

Z=0.012X, +0.014X, +

6
+0.033X, +0.006.X, +0.999.X, ©

Where X, — working capital/total as-
sets, X, — retained earnings/total assets,
X, — earnings before interest and taxes/
total assets, X, — capital market value/to-
tal liabilities, X, — sales revenues/total as-
sets and the criteria for judging: Z< 1.81 —
bankruptcy zone; 1.81 < Z <2.67 — gray
zone; 2.67 < Z— safety zone [36].

The basic formula of “F-score model” is:

F=-0.174+0.109.X, +0.1074.X, +
+1.9271X, +0.0302.X, +0.4961.X,

Where X, — working capital/total as-
sets, X, — retained earnings/total assets,
X, — (net income after tax + depreciation)/
average total liabilities, X, — capital mar-
ket capitalization/total liabilities, X, — (net
income after tax + interest + depreciation)/
average total assets.

The judgment criteria are: if
F < 0.0274, it indicates that there is a fi-
nancial crisis in the company; if /> 0.0274,
it is predicted that the company can op-
erate normally, but in the region of
(0.0501,0.1049) is an area of uncertainty,
then it is necessary for managers to car-
ry out further analysis in order to find out
whether the company’s finances are indeed
going to enter into difficulties.

Z-value and F-value analysis of key
port enterprises in Guangdong, Hong Kong
and Macao Greater Bay Area is presented
in Tables 5-10.

The following analysis is done
based on the distribution of Z-values and
F-values. According to the above table,
the F value of Guangzhou Port Group
has increased from 2017 to 2019, rising
from—0.0124 to 0.027. Among which the
F value in 2017 and 2018 is in the bank-
ruptcy range, indicating that the possibil-
ity of financial crisis of Guangzhou Port
Group is higher, the F-value in 2019 is
within the normal operating range, and it
is predicted that the company can oper-
ate normally.
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Table 5. Z-value of key ports (Guangzhou Port)

Guangzhou Port Z value

Project/Year
2022 2021 2020 2019 2018 2017
X, 0.398 0.366 0.315 —-0.01 -0.06 -0.14
X, 0.155 0.167 0.172 0.15 0.18 0.18
X, 0.034 0.040 0.041 0.05 0.05 0.05
X, 0.96 1.063 1.287 1.85 2.41 4.50
X, 0.286 0.342 0.351 0.36 0.34 0.38
Z 0.3 0.357 0.366 0.38 0.36 0.41
Table 6. Z-value of key ports (Yantian Port)
Yantian Port Z value
Project/Year
2022 2021 2020 2019 2018 2017
X, 0.11 0.05 0.11 0.04 0.06 0.09
X, 0.34 0.37 0.36 0.40 0.40 0.40
X, 0.03 0.04 0.04 0.04 0.05 0.05
X, 2.06 3.18 4.35 3.85 3.78 6.71
X, 0.05 0.05 0.04 0.05 0.04 0.04
Z 0.07 0.07 0.07 0.08 0.07 0.09
Table 7. Z-value of key ports (Zhuhai Port)
Zhuhai Port Z value
Project/Year
2022 2021 2020 2019 2018 2017
X, 0.05 0.01 —-0.03 0.016 —-0.034 0.018
X, 0.11 0.10 0.12 0.158 0.187 0.185
X, 0.04 0.04 0.03 0.18 0.21 0.206
X, 0.44 0.52 0.69 0.742 1.107 1.838
X, 0.25 0.33 0.26 0.359 0.382 0.323
Z 0.26 0.34 0.27 0.372 0.398 0.343
Table 8. F-value of key ports (Guangzhou Port)
Guangzhou Port F value
Project/Year
2022 2021 2020 2019 2018 2017
F, 0.05 -0.07 -0.02 -0.01 -0.06 -0.14
F 0.16 0.17 0.17 0.15 0.18 0.18
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End of table 8
Guangzhou Port F value
Project/Year

2022 2021 2020 2019 2018 2017
F, 0.11 0.11 0.09 0.07 0.07 0.08
F, 0.96 1.06 1.29 1.85 241 4.50
F, 0.06 0.06 0.05 0.02 0.02 0.02
F 0.17 0.03 0.07 0.03 0.00 —-0.01

Table 9. F-value of key ports (Yantian Port)

Yantian Port F value
Project/Year

2022 2021 2020 2019 2018 2017
Fl1 0.11 0.05 0.11 0.04 0.06 0.09
F2 0.34 0.37 0.36 0.40 0.40 0.40
F3 0.16 0.18 0.12 0.01 0.01 0.01
F4 2.06 3.18 4.35 3.85 3.45 6.09
F5 0.01 0.01 0.01 0.04 0.05 0.04
F 0.36 0.37 0.36 0.06 0.07 0.18

Table 10. F-value of key ports (Zhuhai Port)

Zhuhai Port F value
Project/Year

2022 2021 2020 2019 2018 2017

F1 0.05 0.01 —-0.03 0.02 —-0.03 -0.02

F2 0.11 0.10 0.12 0.02 —-0.03 0.02

F3 0.04 0.05 0.03 0.16 0.19 0.19

F4 0.44 0.52 0.69 0.15 0.14 0.14

F5 0.05 0.05 0.03 0.74 L.11 1.84

F 0.01 —-0.02 —-0.10 0.52 0.03 0.03

According to the annual report dis- 4.1.2 Model analysis based

closed by Guangzhou Port, revenue in on the newly constructed Y-score

2019 increased by 18 % year-on-year, ex- In this paper, to eliminate the influ-

ceedingly nearly 10 billion yuan. It can be  ence of the index scale, it is necessary to
seen from the annual report that ROA is  standardize the value of each index to get
the highest in the past three years, so the the standardization matrix. For the positive
F model conclusion is basically inconsist- indicators, i.e., the larger the value, the bet-
ent with the operating status of Guangzhou ter the indicator, the processing method is
Port, and the analysis is less accurate. as follows:
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* ‘xij _xmin
ij -
DX, —X

max min

(8)

Where x, is the standardized matrix.

The indicator system of this paper is
constructed with reference to the financial
indicator system obtained by the Delphi
expert consultation method of most schol-
ars in this paper, and five basic types of
evaluation indicators reflecting the finan-

cial status and operating results of enter-

prises are selected: solvency indicators,
profitability indicators, operating capac-
ity indicators, growth capacity indicators
and non-financial indicators. To satisfy the
continuity, comparability, and authentici-
ty of the data.

The data in this paper comes from
Google database, and the division of the
enterprises of the line port is based on the
standard of the industry classification is-
sued (Table 11-13).

Table 11. Standardized values for Guangzhou Port

X X X X X X X

1 2 3 4 5 6 7

X X

8 9

2022 |-1.24 | 0.74 |-0.39 |-0.98 | 0.71 |-0.92 |-0.62

2021 | 1.35 | 1.60 | 0.60 |-0.61 | 1.57 |-0.28 | 1.76

2020 |-1.00 |-0.54 | 0.57 |-0.69 |-0.14 |-0.10 |-0.08

2019 |-0.15 |-0.04 | 1.37 |-0.22 |-0.14 |-0.57 |-1.21

2018 | 0.73 |-1.06 |-1.16 | 1.36 |-1.00 |-0.07 |-0.01

2017 | 0.32 |-0.70 |-0.98 | 1.14 |-1.00 | 1.93 | 0.16

-1.84 | 1.70 | 1.74 |-0.46 |-0.39 |-0.41 | 1.79 | 0.00

—0.33 |-0.57 |-0.45 |-0.32 |-0.63 | 2.04 |-0.45 | 0.00

0.06 | 0.17 | 0.25 |-0.21 |-0.68 |-0.41 |-0.45 | 0.00

0.77 | 0.38 | 0.18 | 1.99 |-0.67 |-0.41 |-0.45 | 0.00

0.58 |-0.53 |-0.56 |-0.79 | 0.57 |-0.41 |-0.45

0.77 |-1.15 |-1.16 |-0.23 | 1.80 |—0.41 |-0.45 |-1.58

Table 12. Standardized values for Yantian Port

X X X X X X X

1 2 3 4 5 6 7

X X

8 9

2022 |-0.87 | 0.74 |-0.39 |-0.98 | 0.71 |-0.92 |-0.62

2021 |-0.52 | 1.60 | 0.60 |-0.61 | 1.57 |-0.28 | 1.76

2020 |-0.48 |-0.54 | 0.57 |-0.69 |-0.14 |-0.10 |-0.08

2019 -0.68 |-0.04 | 1.36 |-0.22 |-0.14 |-0.57 |-1.21

2018 | 1.18 |-1.06 |-1.16 | 1.35 |-1.00 |-0.07 |-0.01

2017 | 1.37 |-0.70 |-0.98 | 1.14 |-1.00 | 1.93 | 0.16

Table 13. Standardization

-1.84 | 1.70 | 1.74 |-0.46 |-0.44 |-0.41 |-0.41 | 1.58

—0.33 |-0.57 |-0.45 |-0.32 |-0.87 |-0.41 |-0.41 |-1.58

0.06 | 0.16 | 0.25 |-0.20 | 1.90 |-0.41 |-0.41 | 0.00

0.76 | 0.38 | 0.18 | 1.99 |-0.66 |-0.41 | 2.04 | 0.00

0.58 |-0.53 [-0.56 |-0.79 | 0.05 | 2.04 |-0.41 | 0.00

0.76 |-1.15 |-1.16 |-0.22 | 0.01 |-0.41 |-0.41 | 0.00

for Zhuhai Port

X X X X X X X

1 2 3 4 B} 6 7

2022 | 1.06 |-0.49 | 0.19 |-0.63 | 0.39 |-1.82 |-1.83

2021 | 0.20 | 1.93 | 1.09 |-0.64 | 1.78 | 0.07 |-0.21

2020 |-0.07 |-0.49 | 0.01 |-0.64 —0.08 | 0.24 | 0.37

2019 |-1.10 |-0.81 | 1.03 |-0.64 |-0.36 | 0.94 | 0.87

2018 |-1.19 | 0.18 |-1.06 | 1.06 |-0.73 | 0.82 | 0.85

2017 | 1.10 |-0.33 |-1.26 | 1.50 |-1.01 |-0.25 |-0.05

-1.53 | 1.29 | 1.52 |-1.18 |-0.39 |-0.41 |-0.41 |-0.41

—0.08 | 0.28 | 0.13 | 1.74 | 0.63 |—0.41 |-0.41 |-0.41

—-0.73 |-1.03 |-0.91 |-0.45 |-0.62 | 2.04 | 2.04 |-0.41

035|021 | 0.04 | 0.12 | 1.72 |-0.41 |-0.41 |-1.22

1.01 |-1.34 |-1.26 | 0.30 |-0.35 |-0.41 |-0.41 | 1.22

098 | 0.59 | 0.48 |-0.53 |-0.99 |-0.41 |-0.41 | 1.22
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However, through the Y-Score model,
we can know that the value for that year is
positive, which is consistent with the cur-
rent operating conditions. Under the Z mod-
el prediction, Guangzhou Port will be in
the range where companies will go bank-
rupt from 2017 to 2019, which is quite dif-
ferent from the normal operating status of
Guangzhou Port.

According to the company’s annual re-
port, affected by the epidemic in 2020, the
company’s asset-liability ratio was 48.28 %,
a year-on-year increase of 14.45 %; the
current ratio was 0.95, and the quick ra-
tio was 0.8; the total debt was 8.891 bil-
lion yuan, of which short-term debt was
3.182-billion-yuan, short-term debt ac-
counts for 35.79 % of total debt. At the
same time, short-term debt is relatively
large and there is a gap in existing funds.
During the reporting period, broad mon-

ey funds were 2.9-billion-yuan, short-term
debt was 3.18-billion-yuan, broad money
funds/short-term debt was 0.91, and broad
money funds were lower than short-term
debt. Performance will improve after 2021,
and the Y-score model is in line with the
current situation.

According to the table above, the
F values of Yantian Port from 2017 to
2019 are all greater than 0.0274, indicat-
ing that there is no possibility of bankrupt-
cy. However, through the “Z-score mod-
el” analysis, Yantian Port III’s performance
has not rebounded in recent years, and the
probability of financial crisis in the future
is high, and the possibility of bankruptcy
is very high.

4.2. Normalization on the Y-value
The Y-values obtained after normaliza-
tion are shown below (Figure 1-3).

°
°
°
)
® )
°
Figure 1. Y-value for Guangzhou Port
°
°
° °
®
°
°

Figure 2. Y-value for Yantian Port
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Figure 3. Y-value for Zhuhai Port

However, through the annual reports
disclosed by Yantian Port Group from 2017
to 2019 and the financial analysis conduct-
ed above, Yantian Port has made relatively
good profits in recent years, has no risk of
bankruptcy, and its performance has been
increasing year by year, so the Y-Score
model is more in line with the 2017 oper-
ating conditions in 2019.

The 2020 annual report shows that
the net profit attributable to shareholders
of listed companies is 388 million yuan,
a year-on-year increase of 8.05 %; the ba-
sic earnings per share is 0.19 yuan. And the
gross profit margin has remained around
50 % in the past three years. The lower val-
ue obtained by the Y-score model in 2021 is
more consistent with the company’s operat-
ing conditions that year. Yantian Port com-
pleted operating income of 75.4603 million
yuan in 2021, a year-on-year decrease of
7.11 %; it achieved a net profit of—32.9462
million yuan, a year-on-year decrease of
19.1306 million yuan.

According to the above table, by com-
paring the F value and Z value of Zhuhai
Port, the F-value of Zhuhai Port in recent
years from 2017 to 2019 has all been great-
er than 0.0274, indicating that the compa-
ny has no bankruptcy risk. The Z values
are all less than 1.23. Under the prediction
of the Z model, the company is about to
go bankrupt, but according to the annual

report disclosed by the company, Zhuhai
Port has vigorously developed new ener-
gy glass, wind power investment projects,
etc. with the support of the government,
and has achieved relatively high returns.
Even in 2020, amid the COVID-19 epidem-
ic Despite the adverse impact, the compa-
ny’s cargo throughput still reached 139 mil-
lion tons.

Therefore, the prediction results of
“Z-score model” and “F-score model” are
less accurate. In contrast, the Y-score mod-
el prediction is more accurate. At the same
time, in the first half of 2022, Zhuhai Port
achieved operating income of 2.790 billion
yuan, a year-on-year decrease of 8.85 %,
and net profit attributable to shareholders
of listed companies was 175 million yuan,
a year-on-year decrease of 30.16 %. The
prediction of the Y-score model is negative,
and the prediction is more accurate.

4.3. Main findings

Through specific analysis and calcu-
lation.

Firstly, the traditional “Z-score mod-
el” is not applicable to emerging industry
enterprises in the ports of the Guangdong-
Hong Kong-Macao Greater Bay Area, and
the analysis indicators are too few and the
comprehensiveness is too weak. The eval-
uation model based on the analytic hier-
archy process can cover the financial in-
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dicators of most port enterprises, and the
addition of non-financial indicators in this
article can predict the risks of port enter-
prises more accurately, and enterprises can
change according to the differences of in-
dividual companies.

Secondly, the Z-score model is a func-
tional model for all enterprises and has poor
applicability to a certain industry or enter-
prise. Compared with the AHP, which has
a wider range of applications, the AHP is
not limited to financial warnings, but can
also be applied to other aspects of the com-
pany. Finally, the analytic hierarchy process
can analyze the problem of a certain indi-
cator independently, but the Z-score model
and the F-score model cannot specifically
analyze the problem of a certain indicator
individually.

In summary, this article has certain ref-
erence significance for managers of emerg-
ing port industries in the Guangdong-Hong
Kong-Macao Greater Bay Area and relat-
ed stakeholders. Future research can opti-
mize the critical value of the financial early
warning model based on more port enter-
prises, thereby improving the accuracy of
financial early warning.

S. Discussion

Firstly, the establishment of a financial
early warning system is essential for the
development of enterprises. The financial
early warning system mainly relies on the
analysis of relevant financial indicators, but
the analysis of statements and indicators is
a lagging means and is easily affected by
the subjective judgment of relevant finan-
cial personnel, according to studies con-
ducted by Yang et al. [7] and Altman [4].

However, this model can make objec-
tive and reliable evaluation of the financial
data of the enterprise and the relevant data
in the industry through some mathematical
calculations, to find out the risk situation
of the enterprise at this stage [35, 36], thus
avoiding the inadequacy of man-made op-

erations, but also through the form of nu-
merical values to reflect the degree of risk
faced by the enterprise, to provide more
intuitive data for the relevant management
personnel.

Therefore, the backward risk early
warning analysis system directly affects
the accuracy and precision of enterprise
risk prediction [37, 38].

Secondly, port-type enterprises should
introduce data visualization technology in
the financial risk early warning system, the
introduction of the Y-score model for anal-
ysis, effectively ensuring the timeliness of
the risk communication, to avoid the fur-
ther expansion of the risk from the source.

Thirdly, it breaks the traditional man-
ual financial checking mode, and the com-
bination of charts, text, tables visualization
presentation makes the massive data in-
formation of the company’s expense more
intuitive, image, and at the same time, it
makes the company’s office expenses in-
volved in the department, the maximum
amount of the occurrence of the number of
people in the department, the monthly ex-
penditure, quarterly expenditure, the year-
on-year growth rate, the chain growth rate,
and other important data to realize the re-
al-time statistical analysis, and extends the
coverage of the monitoring data [39, 40].

The coverage of monitoring data is
expanded. Abnormal situations are de-
termined intelligently, and early warn-
ings are automatically issued to relevant
departments and financial personnel,
prompting the relevant departments and
business approvers to pay attention to ab-
normal risks in a timely manner. Finally,
the occurrence of financial crisis is
a slow process [40—42].

Fourthly, the occurrence of financial
crisis in a company is a slow process, and
the stability of the prediction will fluctuate
with the business performance, so manag-
ers should pay attention to the development
of the enterprise in time.
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6. Conclusion and Policy
Implications

The conjecture of hypothesis HI and
hypothesis H2 of this paper is correct. The
authors found that the original F-score and
Z-score models are not suitable for the fi-
nancial forecasting of the new industries of
the ports in Guangdong, Hong Kong and
Macao Greater Bay Area through research.

The Y-score model obtained through
empirical research in this paper is consist-
ent with the financial early warning fore-
cast of the Guangdong-Hong Kong-Macao
Greater Bay Area according to the calcula-
tion in this article, marine accidents account
for the largest proportion in the financial risk
early warning model. Therefore, to reduce
the risk of bankruptcy of emerging industry
enterprises in ports and achieve reasonable
and normal operation of enterprises, manag-
ers must start to establish Maritime accident
early warning mechanism.

Before conducting maritime transpor-
tation, managers should conduct feasibil-
ity analysis and scientific predictions on
maritime weather, transportation routes,
etc. Strict supervision will be carried out
on projects with large amounts of money
and long construction or transportation pe-
riods to reduce the possibility of marine
accidents. While vigorously developing
emerging marine industries, we must also
establish methods for handling maritime
accidents. Once a maritime accident occurs,
companies can actively cooperate with the
government to handle scientifically and re-
spond efficiently.

As a high-risk, high-profit enterprise for
port enterprises, company managers should
take the lead in establishing a risk warning
department that combines internal control
and financial warning and formulate a stand-
ardized process for financial warning based
on their own development. Clarify differ-
ent accounting responsibilities and division
of labor, strictly supervise, and implement
hierarchical management. The modernized

internal control mechanism of an enterprise
is an important yardstick for standardizing
and restricting corporate behavior. It is al-
so an important means to improve the effec-
tiveness of financial crisis early warning and
has positive significance for the realization
of the value of the system.

The financial department has estab-
lished a financial indicator early warning
system based on the analytic hierarchy pro-
cess. When abnormal analysis results oc-
cur, the risk warning department needs to
cooperate with other departments to inves-
tigate hidden dangers. If the abnormal sit-
uation is controllable, then the financial
warning department should propose corre-
sponding solutions. If the abnormal situa-
tion is uncontrollable, department leaders
should promptly inform business managers
to tighten cash flow, and employees should
remain highly alert mentally to prevent fi-
nancial crises from coming.

Further strengthen the personnel man-
agement of risk warning departments. Most
corporate financial crises occur because
relevant personnel lack crisis awareness.
Employees should be trained and assessed
regularly. Companies should introduce the
Analytical Hierarchy Process into the com-
pany’s financial early warning model based
on their actual situation.

The theoretical knowledge of financial
early warning is updated from time to time.
Because employees must remain highly
vigilant mentally. The normative behavior
of employees can coordinate the relation-
ship between financial warning and produc-
tion and operation, thereby expanding the
profitability of the company and prompting
the company to create more profits. This
model must be written to combine financial
early warning with internal control. The
effect of risk prevention is reflected in the
performance of each participant, and com-
pany risks are closely linked to personal
development through incentives, punish-
ments, and other methods.
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As an important part of local develop-
ment, emerging port industries are an im-
portant source of local fiscal revenue. The
government should take the lead in accel-
erating the construction of a core port en-
terprise management platform, which will
help promote the development of emerging
industries in the entire city’s ports.

At the same time, enterprises have in-
creased investment in insurance funds for key
targets. Form a new model of “Government
+ Enterprise + Insurance” to prevent cor-
porate crises. Because the development of
most emerging port industries requires a large
amount of capital flow, financial crises will
occur once a company’s capital flow breaks.

The capital income generated from op-
erating activities and the expenditures gen-
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YOK 338.49

OueHKa pMCKOB BaHKPOTCTBa pa3BMBaOLMXCS NOPTOBbIX
oTpacneu Kutaa: MogenupoBaHue U paHHee npeaynpexaeHve

Ban Hu © DX, H. A. Mauoypos © , IO. B. Jleonmubesa

Vpanvckuii pedepanvuviii ynusepcumem
umenu nepeozo Ilpezudenma Poccuu b. H. Envyuna,
2. Examepunbype, Poccus

< van.in@urfie.ru

AHHomayus. CTpeMmUTEsbHbIN POCT PA3BUBAIOLLIMXCH NOPTOBbIX OTPAC/IEN ABNSETCH Ba)K-
HblM cnocobom peanusauunm Kntaem ctpatermmn «OKkeaHcKas gepaBa». [1py 3ToM NoBbl-
LUEHVEe CNOCOBHOCTM MOPTOBbLIX MPeanpUATUA NPeaoTBPaLLaTb (MHaHCOBbIE Y HAOrOBbIe
PUCKM ABNSIETCS KOYEBbIM 3BEHOM 4151 CKOPEHMS BbICOKOK34YECTBEHHOI 0 Pa3BUTHS
MOPCKOWM 3KOHOMUKW. Llenbto cTaTbu SBASIETCA MOCTPOEHWE MOGENN PAHHEr0 PUHAHCO-
BOr0 NPeaynpexxaeHva Oas HoBbIX MOPTOBbIX 0Tpacnen B [yaHAYHe, [OHKOHTe 1 panoHe
BonbLoro 3anvBa Makao. [MnoTe3a nccneaoBaHWS 3aKMIOY3ETCS B TOM, YTO MCXOAHbIE MO-
nenn Z-SCORE n Mogenb F-SCORE He cnocobHbl TOYHO NPeAcKa3aTb (PUHAHCOBbIV PUCK
MOPCKMX Pa3BMBaIOLLMXCS 0TPacel. [aHHbIe TUMMYHbBIX NOPTOBbLIX MPeanpUATUA MCHO/b-
3yt0TCA A9 3HaNM3a 1 CPaBHEHWS (MH3HCOBOI0 PUCKa NO Pa3HbIM MOAESAM, MOC/IE Yero
MPOBOAMTCS OLIeHKa PUCKOB BaHKPOTCTBAa M pa3pabaTbiBaeTCs MOAE/b PaHHEr0 Npeay-
npexxaeHus. B pabote ncnonbayercs metod denbdu Ang npUcBOeHMS BECOBbIX KO3 du-
LIMEHTOB Pa3IMyHbIM NMOKa3aTessM, 8 MeTo4 aHaIMTUYECKOT 0 MEP3PXMYECKOr 0 MPOLLECCa
Mcnonb3yeTcs 419 NonyYeHns GUHaHCOBOW M HaNOrOBOW MOAENV PAHHEND MPeaynpex-
OEHVS, NPUMEHNMON K NPOBUHLMAM yaHOYH, TOHKOHT 1 Makao. Pe3ynbraTbl nccnemo-
BaHWA MOKa3anu, 4To TpaguumoHHbie mogenv Z-SCORE n F-SCORE MeHee nprMeHuMbl
K pa3BMBatOLLMMCS OTPaCIsSM B NopTax. B paboTe pa3paboTaHa Mogenb ynpaBneHus du-
HaHCOBbIMM 1 HaMOrOBbIMX PUCKaMM B COOTBETCTBMM C PA3BUTMEM HOBbIX MOPTOBbIX OT-
pacnev n obecneyeHo paHHee NpeaynpexxaeHe Npy NPEBbILLEHW ONpegeneHHoro Nopo-
ra, 4T0HbI NOMOYb MPEANPUATUAM NYYLLE Pa3BMBATLCS. B cTaTbe Take 060CHOBbIBaOTCS
NpeanoKeHns No NOIMTUKE YNpPaBieHWs PUCKaMK B HOBbIX MOPTOBbBIX OTPACASAX C TOYKM
3pEHMA COBEPLUEHCTBOBaHMS CUCTEMbBI M CBA3M MEXKAY FOCYA3PCTBOM M MPEANPUATUSMM.

Kniovesble cnosa: NopToBas Pa3BMBaOLLAACS 0TPaC/b; GMHAHCOB3aA MOAENb PAHHEO
npegynpexaenHus; Mogenb Y-oueHKW; Mogdenb F-oueHku; meTod denbdu; MeTOA aHa-
NIMTUYECKOr0 MEPaPXMYECKOro NPOLLEeCCa.
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KoMnaHuu ¢ akumsiMu pa3HbiX TUNOB: MUPOBOW ONbIT
N POCCUNCKANA NPAKTUK3

A. A. Mypasvee”? © DL, H. C. Teramnuros’

'HayuoHnansnwlil uccnedo8amenbCKull yHugepcumem
«Buvlcuasn wikona 3KOHOMUuKuy,
2. Canxm-Ilemep6ype, Poccus
2Uncmumym 3KOHOMUKY mMpYyod,
2. boun, I'epmanus

O amuravyev@hse.ru

AHHOomayus. KoMNaHWm Co COXXHOM CTPYKTYPOK 8KLIMOHEPHOT 0 KannTana, PopM1pyemMon
NYTEeM BbINYCKa aKLMN PE3HbBIX TUMOB, — PACMPOCTPaHEHHOE ABNEHNE B Pa3BUTbIX M Pa3BU-
BAOLLMXCS SKOHOMUKaX, BK/TKOYasi POCCUMCKYH. [MpUYMHDBI M CNeacTBus BbiIbopa KOMMNaHM-
MU TaKMX CTPYKTYP OCTaHOTCH HE A0 KOHLLA M3YYEHHBIMU. B 4aCTHOCTW, HY TEOPUS, HU SM-
NUPUYECKME UCCNEQOBHMS HE A3t0T 0OHO3HaYHOr0 OTBETE Ha BOMPOC O BAVSIHUM TaKMX
CTPYKTYP 8KLMOHEPHOr0 KanuTana Ha MOBEAEHME U PE3YNbTaTbl AEATENIbHOCTU KOMMa-
HWK. Llenv HacTosiLLen CTaTb — BO-MEPBbIX, 0X8PaKTEPU30BaTb CErMEHT POCCUMCKUX NY-
BANYHBIX KOMNEHWI C aKUMSIMM Pa3HbIX TUMOB, BKNKOYas BONPOC WX FrEHE31Ca, W, BO-BTO-
PbiX, OLEHNTb BAVSHNE CIIOXHOW CTPYKTYPbl BKLIMOHEPHOMO KaNMTana Ha 3KOHOMUYECKYHO
Pe3ynbTaTUBHOCTb KOMMAaHWI. SMNMPUYECKYIO Bady MCCnepoBaHNa COCTaBAAT AaHHbIE
Mo BCEM POCCUNCKMM NYBAMYHBbIM HEMHAHCOBbLIM KOMMaHMAM, 3KLIMN KOTOPbIX 06paLLa-
nmncb Ha MockoBckol brprke B 2011-2020 rr. C NOMOLLLbH METOA0B AECKPUMTUBHOMO, CTa-
TUCTUYECKOr0 M 3KOHOMETPUYECKOr0 aHaNM3a 0BHaPYMEHO, YTO A0/ KOMMaHWIM C ABYMS
TUNaMM aKLMIM Ha POCCUMCKOM (DOHA0BOM PbIHKE BbICOKa 1 CTabuibHa BO BPEMEHW, MOAa-
BASOLLEE BOMbLUMHCTBO TaKMX KOMMAaHWIM Bblnv CO3A4aHbI B XOA4E NPUBATU3aLMM U/Wn pe-
OPraHn3aLLM1 OTPACIEN U 1S HUX XBPaKTEPHE 3HaYMTEbHAA KOHLIEHTPAaLMS NPaB KOHTPO-
NS 1 COBCTBEHHOCTM Y KPYMHENLLIEr0 aKLMOHePa. YCTSHOBEHO, YTO CaM No cebe BbInyck
KL Pa3HbIX TUMOB HE BEAET K CHYPKEHMIO SKOHOMUYECKOV PE3Y/I5TaTUBHOCTY KOMMa-
Hu. OQHaKO 3Ta Pe3YbTaTMBHOCTL 0OPaTHO CBSI3aHa C Pa3pblBOM MEXKAY NPaBaMuy Ha Y4a-
CTVE B YrpaBeHUM 1 NPaBaMM Ha OEHEXHbIN MOTOK KPYNHenLwero akumoHepa. OHa sBns-
eTCcA YbbIBatoLLEN (DYHKLIMEN KOHLLEHTPALIMM MPaB KOHTPO/S M BO3PaCTakoLLEN PYHKLMEN
npaB COBCTBEHHOCTMW, C HE3H3YMUTENbHBIMM OTIMYMAMM 3TUX 3DMEKTOB No 36CONOTHON
BENMYMHe. HayyHast 3Ha4MMOCTb MCCNEAO0BaHNS 3aKOY3ETCH B MOATBEP>KOEHNN HEra-
TMBHOr0 3 deKTa pa3pbiBa Mex 4y NPaBaMu COBCTBEHHOCTU M KOHTPO/IS H3 SKOHOMMYe-
CKY0 pPe3ynbTaTUBHOCTb KOMM8HWM A9 KBa3WM3KCNEPUMEHTaNbHbBIX YCNOBUM POCCUMCKON
SKOHOMUKM, rAe BoNbLUMHCTBO KOMMNaHWUI C ABYMS TUMaMU aKLMIM BOSHUKO B pe3ysbTa-
T€E PELLEHNIN MPaBUTENbCTBA O MPUBATU3aLLMM/PEOPraHn3aLmMm oTpacnen. [pakTnyecKas
LIEHHOCTb CBA338Ha C BO3MOXXHOCTbI) MCMO/Ib30BaHMSA PE3YbTaToB MCCNef0BaHNS Y4acT-
HUMKaMW 1 perynsaTopammn GoHO0BOM0 PbIHKa.

Knroyesble c108a: aKLMM Pa3HbIX TUMOB; Pa3pbiB MeXAY NPaBaMy COBCTBEHHOCTU 1 KOH-
TPONS; 3KOHOMWYECKasA PE3YNbTaTUBHOCTb KOMMNaHW; Poccus.

1. BBepeHue CTBE HAaOJIIONAETCS MOBBIIEHHBIM HHTEPEC
B nocnenHue rosibl B MEKIYHAPOJHOM K KOMIIAHUSM CO CIIOKHOW CTPYKTYpOH aK-
Om3Hec-cpene, Cpeau peryisaTopoB GOHI0- ITHOHEPHOTO KamuTaia, GOpMUPYEMOU ak-
BOTO PBIHKA M B aKaJeMHUYECKHX coo0Ile- IUsIMHU pa3HbIX THNOB. Kak mpaBmio, 310
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aKIUU, MPEIOCTABISIONINE aKIIMOHEPaM
OIMHAKOBHIC TIpaBa Ha MOJYyYCHUE MPH-
OpuTH (TIpaBa Ha JEHEXKHBIH MOTOK, Mpa-
Ba COOCTBEHHOCTH), HO pa3HBIE IIpaBa
Ha yJacTue B yNpaBjieHHH (IIpaBa rojioca
Ha cOOpaHUM aKIIMOHEPOB, MpaBa KOHTPO-
ns). Kimaccuueckum npuMepom sIBISIOTCS
akiuu TunoB A u B B llIBenun, nepsrie
13 KOoTophIX naioT B 10 pa3 GombIre roso-
coB, ueM BTophble. K 3Toi ke rpynmne Mox-
HO OTHECTH OOBIKHOBEHHBIE (TOJIOCYIOIIHE)
Y TIPUBHJIETUPOBAHHBIE (HETOJIOCYIOIINE)
aKIMM, TI0 KpaliHel Mepe B TeX FOPUCTUK-
[IUSIX, [JIe UX KITIOYEBBIC XapaKTePUCTUKU
JIOCTAaTOYHO OJIN3KH, HanpuMep B bpazwmim
u Poccum [1].

DTOT WHTEpeC BO MHOTOM CBS-
3aH CO 3HAYUTEIBHOU U 3aMETHO pacTy-
ey B MOCJIeAHUE TOAbl OIS KOMIIaHU
CO CIIOXKHOM CTPYKTYpO#l aKIIMOHEPHOTO
KaluTajla Ha MUPOBBIX (POHIOBBIX ILIO-
maakax. O pe3KoM pocTe MOIMYISIPHOCTH
aKIU{ pa3HBIX THUIIOB B TMOCIEIHEE Bpe-
MsI CBUAETEIbCTBYIOT, B YACTHOCTHU JaH-
Hble Aggarwal et al. [2], cormacHO KOTOpbIM
nepBUYHbIe MyOnuuHble pazmenienus (IPO)
¢ akiusamu aByx tanoB B CIIIA B 2017—
2019 rr. cocrasmnu moutu 30 % ot obmie-
TO YHCJIa TAKUX Pa3MEIIeHUH.

Hpyras npuyuHa MOBBIIIEHHOTO BHU-
MaHHS K TAaKUM KOMITaHUSM CBsI3aHa C He-
MPEKPAIIAIOIMMUCS JicOaTaMu KacaTesIbHO
SKOHOMHYECKHX TTOCIIECICTBUI XapaKTepHO-
TO JUIS HAX OTXOa OT MPHUHIIHNITA «OHA aK-
WSl — OJIMH ToJIOC». Hu Teopwust, HU SMTIH-
pHUKa 0 CUX MOpP HE AAIOT OAHO3HAYHOTO
OTBETa Ha BOMPOC O OaJlaHCE BBITOI U U3-
JIEPKEK CIIOKHBIX CTPYKTYP aKIIMOHEPHO-
ro xkanutana. J[[eiCTBUTEIILHO, C OJHOU
CTOPOHBI, HAPYIIIEHHE MPUHIUIA «OHA aK-
[IMs1 — OJIMH TOJIOC» BCIIEICTBHE BHITyCKa
aKIUW pa3HBIX THUIOB 000CTpseT mpobie-
MBI, CBSI3aHHBIE C OT/IEIICHUEM COOCTBESHHO-
ctu oT koHTpoust. Hanpumep, Gompers et
al. [3] moka3zaiu, 4TO KOHIIEHTPAIUs TPaB
KOHTPOJISI 0€3 COOTBETCTBYIOIIEH KOHIIEH-
TpAaIMH [IPaB Ha JICHEKHBII MOTOK YpeBara

ycyryOlleHHeM areHTCKON MpoOIeMbI U CBSI-
3aHHBIMHU ¢ Hell nzaepxkamu. C qpyroif —
PSI TEOPETHUECKUX KOHIETIINH TOJIePKH-
BAIOT BHITOZIbI OTXOJA OT MPUHIIMIIA «OIHA
aKIMsI — OJUH TOJIOC» IYTEM pa3Melle-
HUA aKIMH pa3HbBIX TUNOB. B yacTHOCTH,
OH TO3BOJIAET NPEANPUHUMATENIM U Me-
HeJpKepaMHu (OKYyCHpPOBaThCA Ha JOJTO-
CpOUHBIX (1M OoJiee MHHOBALIMOHHBIX) MPO-
eKTaxX, He 0Macasch IOMIOIEHHUS KOMIAHUH
peinepaMy, OpUEHTUPOBAaHHBIMH Ha Kpa-
TKOCPOYHBIE L[EJIH, PABHO KaK M CHI)KAET
OCTpOTY mpoOnemMsl Oe30ueTHuKa [4].

Hakonen, B MeXayHapOAHOUN JIUTE-
paType 1o 3KOHOMHUKE W MPaBy UIET aK-
TUBHOE OOCYXXJIEHHE HEOOXOIUMOCTH,
BO3MOXHOCTH M KOHKPETHBIX MEXaHHU3-
MOB PETYIHPOBaHUS BBIITYCKAa KOMITaHHUS-
MU aKIUil pa3HBIX THUIIOB, HAIpUMeEp Yan
[5]. PaccmarpuBaemsblit iepeueHb Mep He-
00BbIYaifHO MIKUPOK — OT TIOJHOTO 3aIpeTa
Ha BBIIYCK aKLIUI pa3HBIX TUIOB (TO €CTh
CTPOTOro CIEAOBAHMS MPUHLHUIY «OZHA
aKIMsI — OIMH TOJIOC»), BBEACHHS Orpa-
HUYEHUH Ha OUPIKEBOM JTUCTUHT KOMIIa-
HUI CO CIOKHOM CTPYKTYpPOU aKIIMOHEp-
HOTO KaluTaia, 10 YCTAHOBJICHHUS JIMMUTOB
Ha JIOJIF0 HEroJOCYIOUIUX aKIMH B Kamu-
Taje KOMIIAHUU U BBEJCHMS, TaK Ha3bIBac-
MBIX «YCJIOBHH 3aKaray (sunset provisions),
MpeIyCMaTpUBAIOIINX, YTO KOMITAHUH, BbI-
MyCKaOIH1e aKI[NH Pa3HbIX THIIOB, JOJKHBI
B TE€UYCHHE OTPEIEICHHOTO BPEMEHHU BEP-
HYTBCSI K IPUHIUITY «OIHA aKLUs — OAUH
rosocy» [6]. HanpoTtus, B cTpaHax, rue
Ha BBIYCK aKIUI pa3HbIX THUIIOB HAJIOXKe-
HBI )KECTKHE OTpaHUYCHHUsI, 00CYKAAIOTCS
MEPCIIEKTUBEI THOepaIn3aliy, B YaCTHO-
CTH JIOIyCKa KOMIIAHWH C aKIUAMH Pa3HBIX
THUIIOB K JIMCTUHIY Ha OupxKe.

HecmoTps Ha TO, YTO KOMIIAaHUH C aK-
LUSMH Pa3HBIX TUIOB IIMPOKO IPECTaBIIe-
Hbl B Poccun, 310, Hanpumep, Takue rurat-
ThI, KaK [TAO «Poccetn», «PocTenekom»,
CoepOank u «CyprytHedTeras», a ux Jio-
75, COIMIaCHO 0oJjiee paHHUM OLIEHKaM,
MpUBEIECHHBIM, HampuMmep, B paborax
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Chernykh [7] u Muravyev [8], npeBbIiia-
na 40 %, OHHU B I[EJIOM OCTAIOTCSI MAJIOU3Y-
YeHHbIMHU. B Hacrosel crarse npeanpu-
HSATA OJTHA U3 TIEPBBIX MOMBITOK ETATLHOIO
aHaJIM3a KOMIIAHUH C pa3HBIMU TUIIAMHU aK-
uii B Poccun.

Lenu uccnedosarnus — BO-TIEPBBHIX,
0XapaKTepU30BaTh CETMEHT POCCUMCKHX
yOJIMYHBIX KOMIIAHHH C aKIIUSIMHU Pa3HbIX
THIIOB, BKJIKOYAsi BONPOC T'e€HE3HUCAa TaKUX
KOMITaHHUM, U, BO-BTOPBIX, OLICHUTH BIIUSA-
HHE CIIO)KHOU CTPYKTYpPBI aKIIUOHEPHOTO
KamuTanga Ha SKOHOMHYECKYIO pe3yJbTa-
TUBHOCTH KOMIIAHUM.

Hoesusna uccnedoosanus onpenensiercs
c11a00# M3yYEeHHOCTHIO POCCUICKIX KOM-
MaHUU ¢ aKIKUSAMH Pa3HbIX TUIIOB, & TAKXKE
WCIIONIb30BaHUEM YHUKAIILHBIX, COOPAaHHBIX
YaCTUYHO BPYYHYIO, JaHHBIX, BKJIIOYAs Je-
TaJbHYI0 UH(OPMAIIHIO O BBITYCKaX aKIUH
Pa3HBIX THIIOB, a TAK)KE PA3TUIHEIC METPH-
KU pa3pbIiBa MEeXIy IpaBaMH COOCTBEH-
HOCTH U KOHTPOJS — OT NEPEMEHHOU-
WHJIUKATOpa HAJIMYUS aKIUK JBYX THUIIOB
JI0 TEPEeMEHHBIX, OMUCHIBAIOIIUX Mpa-
Ba KPYMHEHIINX aKIIMOHEPOB HA y4aCTHE
B VIIPABIICHUU U HA JICHEKHBINA MTOTOK, UTO
[I03BOJISIET BIEPBBIC MOIYYUTh JOCTATOYHO
MIOJIHYIO KAPTUHY 3TOT0 CETMEHTAa POCCHI-
ckoro ()OHJIOBOTO PBIHKA.

Cmpyxkmypa cmambsu. Bo BTOpOM
paszene npuBeneH 0030p TEOPETHUECKUX
7 SMIAPUYECKUX HUCCICIOBAHUI KOMIIA-
HUI C pa3HBIMM THUIIAMM akuuil. B TpeThb-
€M pazzielie Ha OCHOBe 0030pa JuTepary-
PBI OUYEPUYEHBI LIETU U 33Ja4K UCCIIEJOBAHMS
U COPMYITHUPOBAHEI TECTUPYEMbIE TUTIOTE-
3p1. Mlcionb3yeMble B MCCIIEIOBAaHUU WH-
(dbopMmarmoHHast 6a3a ¥ METOZbI OIHCAHBI
B ueTBepTOM paznene. 14Tt pa3gen cra-
TBU IPENICTABISET OCHOBHBIE PE3YIBTATHI
uccnenoanus. llecToit pazgen nmocss-
IICH OOCYXJICHUIO PE3yJIbTaTOB, BKIIOYAS
OTpaHUYCHUS TI0 UX UCIIONB30BaHuI0. B 3a-
KITFOYUTETEHOM, CETbMOM, pa3ziesic padoThI
CYMMUPOBaHbl OCHOBHBIE PE3YJIBTATHL, OIHU-
CaHa UX Hay4yHas U IpakTU4yecKas 3HaYu-

MOCTh U yKa3aHbl HAIIPABICHUS NallbHEH-
IIUX UCCJIECIOBAHUI.

2. 0630p nuTepaTypbl

Brinmyck akuuil pa3HbIX THUIOB —
0OBIYHOE sIBJIEHHE B OOJBIINHCTBE IOPHC-
nukuuit [9, 10]. Cpenn xoMnaHui, BbI-
MyCKaBIINX aKIWW Pa3HBIX THUIIOB, €CTh
takue rurantel, kak Ford Motor Co.
u Alphabet Inc. (pogurenbckas KOMITaHAS
st Google) B CLLA, Volvo AB B I1Iseninu
n Xiaomi Corp. B Kurae. CornacHo ornes-
kam Burkart & Lee [4], mogoOHOrO po-
Jla CTPYKTYPBI BIIAJCHUS XapaKTepHBI IS
0ojee TpeTH €BPONMEHCKUX KOMITAaHHH.
ITo naraeM Howell [11], nons koMmanmii
C aKIUSAMH Pa3HBIX THUIIOB B MTPOMBIIILICH-
HO Pa3BUTHIX CTpaHax Bapbupyer oT 2,6 %
(Opanwms) mo 66,1 % (LLBeuust), npu 3TOM
B OOJIBIIMHCTBE U3 HUX MPEBBIIIEH TOPOT
B 20 %. ComnacHo ganabiM Gompers et al.
[3], momst koMITaHWit ¢ aKITUSAMU Pa3HBIX TH-
noB B CIIA cocrasmsiet 6 % mpu cymmap-
HOU pBIHOYHOM KanuTanu3anuu B 8 %. [Ipu
3TOM, COTVIaCHO AaHHBIM Aggarwal et al. [2],
B TIOCJIE/IHNE TOABI OTMEUYEH PE3KUN pOCT
JIOJTH TIEPBUYHBIX ITyOINYHBIX pa3MeneHUH
(IPO) ¢ TakuMu aKITUSIMH.

XapakTepUCTUKH aKIHH, BHIITyCKae-
MBIX KOMITAaHUSIMU CO CIIOKHOM CTPYKTYpOH
aKIIMOHEPHOT'0 KamuTana, CylIeCTBEHHO
pasuarcsa. Hanpumep, Hapsay ¢ 0OBIKHO-
BEHHBIMH aKIIMSMU, KXKJas U3 KOTOPBIX
JIaeT OJIFH IOJI0C Ha COOPaHNH aKIIMOHEPOB,
KOMITAHUH MOTYT BBIITYCKaTh «CyIepProio-
CYIOILIME» aKLIMK C HECKOJIbKUMH T'OJI0CaMH,
aKLHM{ C OTPaHMYEHHBIM IPAaBOM rojoca,
0e3 mpaBa royoca, ¢ MO3TAIHO U3MEHSIIO-
HIFMCS TIPaBOM I'oJI0ca, a TAKXKE C OTpaHH-
YeHHEeM MaKCHMaJIbHOTO KOJIMYeCTBa TOJI0-
COB, TIPUXOAIINXCS HA OTHOTO aKIMOHEPA.
Bo3MoxHBI Takke BapHaldu U B MpaBax
Ha JEHEeXXHBII OTOK, HAIIpUMep B BUJIE J0-
MOJTHUTENIHOTO TUBHJIEH 12 HA HET0JIOCYTO-
mue akiuu. [Ipu sToM Hambomee pacmpo-
CTpaHEeH BBITYCK ABYX THITOB TOJIOCYIOIINX
aKIuii ¢ OMMHAKOBBIMU IIPaBaMU Ha JICHEkK-
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HBII IOTOK, HO Pa3HBIMU MIPaBaMu Ha y4a-
ctue B ynpasiieHud. OOBIYHO aKIUs Tep-
Boro THMa JaroT B 10 pa3 60bIie rojiocos,
4YeM aKIIUHA BTOPOTO THIIA.

BaxHO OTMETHUTH, YTO 3aKOHOAATEb-
CTBO MHOTHX CTPaH yCTaHABJIMBAET JIMMH-
ThI Ha OOIIMI 00BEM BBIITYCKA aKIIUI C Orpa-
HUYEHHBIMU TIpaBamMu rojoca. Hampumep,
JTOJISI TAaKWX aKIIMA HE MOXKET MPEBHIIIAThH
50 % B bpasznnmmu u ['epmannn, ogHOI Tpe-
4 B benerun u 25 % B Unnnu. Benencrene
IMOTOOHBIX OTPAHUYEHUI B OOJIBITNHCTBE
FOPUCIUKIIUN pa3pbiB MEXKIY MpaBaMu To-
Jloca ¥ Ha JICHEXKHBIA MOTOK Y KPYIHEH-
Iero aKIMOHEepa OKAa3bIBACTCS yYMEPEH-
HBIM. DKCTPEMabHEIE CUTYaIllH, KOTma
aknuoHep BianxeeT 1 % kamuraina, pacro-
naras mpu 3ToM 99 % rojaocoB, npakTuye-
CKH UCKIIOYEeHBbI. B wacTHOCTH, cortacHO
naHHbIM Jiang et al. [12] o 22 3anagHoeB-
POTIEHCKUM M BOCTOYHOA3HATCKUM 3KOHO-
MHKaM, Pa3pblB y KPYIMHEHUIIIETO aKITHOHE-
pa coctasisier okoino 10 % (33,8 % ronocos
u 24,6 % B neHE:)KHOM ToTOKe). bosee BbI-
cokue 3Hadenus, ot 12 10 20 %, oTMedeHbI
B I'epmanun, @panmun u FOxuHoi Kopee,
coracHo nanHbM Belkhir et al. [13], Gugler
& Yurtoglu [14] u Kang et al. [15], 6onee
HU3KHeE, OT 2 10 4 %, B BenmukoOpuranuu
u AnoHuu, cormacHo ma”HHeIM Liu &
Magnan [16].

OcobenHocTH TeHe3uca GUpM ¢ pas-
HBEIMH THUIIAMH aKIUAd 00CyXIar0T-
Csl KaK B TCOPETUIECKHUX, TaK M B DMITH-
puueckux paborax. Hampumep, momens
Chemmanur & Jiao [17] npencka3biBa-
eT 0oJIee YacThie IMUCCUU aKIMH Pa3HBIX
TUTIOB B OTPACHIAX, TA¢ HEOOXOAUMBI CY-
[IeCTBEHHBIE NHBECTUIINH Ha MCCJIeI0Ba-
HHS ¥ pa3pab0TKH, CO 3HAYUTEIHLHOW HEO-
MIPEIEIICHHOCTHIO M PHCKOM, B CEMEWHBIX
KOMITAaHUSIX HITH e B (PUPMax, KOTOPBIMH
PYKOBOIAT MEHEKEPHI C BhICOYaiiiien pe-
nyTtanueit. CormacHo MOJENH, MPEICTaB-
nenanoit Burkart & Lee [4], koHIeHTpa-
AT KOHTPOJIS CIIOCOOCTBYET peaTn3aiim
KOMIIaHWEW JOJNTOCPOYHBIX U WHHOBAIIH-

OHHBIX MPOEKTOB, CHUKAsi PUCKU TOTIIO-
IIEHUST periepaMu, OPUCHTUPOBAHHBIMHU
Ha KpaTkocpounble neiu. C Apyroi cropo-
HBI, TEOPETHYECKAs JINTEPATypa Mo KOPITo-
paTHBHOMY YIIPaBIIEHUIO, B YaCTHOCTH pa-
6otel Jensen & Meckling [18] u Shleifer &
Vishny [19], yka3bIBaeT, 4TO KOHUEHTpALUS
TOJIOCOB B PyKax KPYITHBIX COOCTBEHHUKOB
W/ MEHEKEPOB MOXKET ObITh MOTHBH-
pOBaHa M3BJIIEYCHNEM YaCTHBIX BBITOJ] KOH-
TPOJIS, YTO, KaK MPABUIIO, HAHOCHUT yIepo
MUHOPHUTAPHBIM aKIIIOHEPaM.
OMmnupuueckue gaHHbie Arugaslan
et al. [20] mo xommanusim CIIA cBuaeTemnn-
CTBYIOT O MAKCHUMAJIHOM JI0JIE IEPBUYHBIX
pa3MenIeHni akIuii pa3HbIX TUIIOB B CEK-
TOpe TeEKOMMYHHKAIIUH U H31aTeTbCKON
orpaciu. Amoako-Adu et al. [21] moka3si-
BAaIOT, YTO BBIMYCK Pa3HBIX TUIIOB aKIIHH
0oJiee XapaKkTepeH s CEMEHHBIX KOMIIa-
HUU: Tak, 83,2 % KOMITaHMIA C IBYMS THITA-
MU akmmi (13 crircka S&P 1500) sBasroTes
ceMeiHbIMU (UpMamMu (C TOMHHUPOBAHHU-
€M CEeMBH B CTPYKTYpe COOCTBEHHOCTH),
B TO BpeMs KaK CpPeJH CPAaBHUMBIX KOM-
MaHuil ¢ OJHUM THIIOM aKIIMM CeMEHHbIe
(bupMBI cocTaBIsIIOT Beero b 29,04 %.
DT BBIBOABI B IIEJIOM COTIIACYIOTCS C YIIO-
MSHYTOU BhImIe Moaensio Chemmanur &
Jiao [17]. B paborax Gompers et al. [3]
u Nguyen & Xu [22] oTMeuaeTcs, 4To pe-
IIICHUSL O BBIYCKE aKIUW Pa3HbIX TUIIOB
OOBIYHO CBSI3aHBI C COBOKYITHOCTHIO HaOII0-
JTaeMBIX U HeHAOMIoMaeMbIX (aKTOPOB, BIIH-
STFOIIIUX TaK)Ke Ha Pe3yJABTaTUBHOCTE (pUpM.
B 1ienom G0BIIMHCTBO aBTOPOB CXOMAT-
Cs1 BO MHEGHUH, YTO BBIITYCK aKIMi pa3HBIX
THUIOB 00JICe BEPOSATEH B TEX KOMITAHUSIX, TJIC
OT TaKUX CTPYKTYP OXKUIACTCS OOIBIITHIA KO-
HOMIIeckuit 3 dekT. C sMIupHIeckoil To9-
KU 3pEHUS 3TO Cephe3Has Mpo0IieMa, BBIHYK-
JIAroIIasl UCCIe0BaTeell SKOHOMIIECKUX
MOCJICAICTBUH OTXO/la OT MPUHIUIA «OIIHA
aKIUs — OJIUH ToJI0C» MOoAOUpaTh aHao-
rd 111 GUpM C ABYMS THIIAMHU aKIUK cpe-
It (PUPM C OTHAM THUTIOM aKITHH (HarpuMep,
C TIOMOIIBIO METO/Ia MATYMHTA) HJIH JKe HC-
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MOJIb30BaTh APYTre METONBl ydeTa Hecly-
YaiHOTO 0TOOpa B TpyMILy GUPM C IBYMsI TH-
namMu akiuid. Ha JaHHbIil MOMEHT MMeETCs
JIAIITb HECKOJIBKO PabOT, KOTOPHIE OTMPAIOTCS
Ha €CTECTBEHHBIE MITH KBa3UIKCIIEPUMEHTEHI,
TeHEPUPYIOIUE Pa3pPbIB MEXIY COOCTBEH-
HOCTBIO M KOHTPOJIEM, T/Ie IpodiiemMa HecIy-
YyaifHOTO 0TOOpA HE SBIISETCS CYIIECTBEHHOM,
Harpumep Niiesch [23].

B nuteparype mo KopmopaTHBHOMY
YIPaBIICHUIO BEAYTCS OKUBIICHHBIE I0aThI
00 SKOHOMHYECKHX MOCIIEICTBHSAX BBITYCKa
KOMITAHUSIMHU aKLIUH pa3HBIX TUIOB [24].
JeiCTBUTENBHO, TEOPUS HE AAET YETKO-
rO OTBETa Ha BOIIPOC O TOM, KaK CIIOXKHBIE
CTPYKTYpBI aKIIIOHEPHOTO KaluTalla BIIH-
SFOT Ha TIOBEJICHHUE W PE3YNBTATHI e TeIhb-
HOCTHU (HUPM.

C ogHOW CTOpPOHBI, KaK MOKa3aHO
Masulis et al. [25], oTxo1 OT npUHIHIIA
«OJITHA aKIIUS — OJIWH TOJIOC» MOXKET YCyTY-
OUTHL areHTCKHUE MPOOJIEMBI BHYTPH (QUPM,
ITOCKOJBKY aKIIMOHEPHI C HETPOTOPIIHO-
HaJbHO BBICOKMMH IIPaBaMU Iojioca Mo-
TYT JeHCTBOBAaTh B COOCTBEHHBIX KOPBICT-
HBIX MHTEpECcax B yiIepO MHHOPUTAPHBIM
akunoHepam. [Ipumepamu 31ecCh SBISIOT-
cs OTJIBIHUBaHUE (HEIOCTATOYHOCTH YCH-
JIUH TIO YTIPaBJICHUIO (PUPMO¥L ), KYMOBCTBO,
CTPOUTEIBCTBO UMIIEPHIA, YpE3MEPHOE BO3-
HarpaxaeHHe, BBIBOJ aKTUBOB U T.11. bornee
TOTO, pa3pblB MOXKET CIIOCOOCTBOBATH OKa-
MBIBAHUIO KOHTPOJIMPYIOIIUX aKI[IOHEPOB
Y CBSI3aHHBIX C HIMH MEHEKEPOB, NX HeC-
MeHseMocTu. B yactHocTtH, Grossman &
Hart [26] npeanonaraiot, 4To OTKIIOHEHHE
OT MPHUHIMIIA «OIHA KIS — OIUH TOJI0CH
BCJIE/ICTBUE BBITYCKa aKIUH Pa3HBIX TUIIOB
cHIDKaeT 3 QeKTUBHOCTh PhIHKA KOPIIOpa-
THUBHOTO KOHTPOJIS B TIpoIiecce 0TOopa Hau-
0onee 3(h(heKTUBHBIX yNPaBICHYECKUX KO-
MaHI.

C nmpyroii croponsl, Burkart & Lee [4]
00CyX/1al0T HECKOJIBKO MPUMEPOB, KOrna
JKECTKOE CIIeIOBaHME MIPUHLIUITY «O/IHA aK-
TN — OJTUH TOJIOCY» MOXKET OBITH Hed(h(hek-
TUBHBIM. B 9acTHOCTH, 3TH aBTOPHI YKa3bl-

BAaIOT, YTO CJICIOBAHUEC MPUHITUIY «OJHA
aKIUsg — OJIMH T0JIOC)» TOBBINIAET YacT-
HbIE U3JIEPIKKH aKIIMOHEPHOTO (hPMHAHCH-
pOBaHUS IS IPEANPUHUMATENEH, KOTOpHIE,
MpUBIIeKasi BHEIIHUX WHBECTOPOB, XOTE-
11 OBl COXpPaHUTh KOHTPOJIb HAJl CBOUMU
(upmamu. B pesynsraTe OHU BBIHYKICHBI
roJyiaraTbCsi Ha MeHee SKOHOMUYECKH BBI-
rOJIHbIC HCTOYHUKH (PMHAHCHUPOBAHUS, YTO,
B CBOIO OY€peib, MOXKET OBIHUATH Ha 00b-
€M WHBECTHUIINA U TEM CaMBIM OTPaHUYHUTh
poct pupmbl. Chemmanur & Jiao [17] yka-
3BIBAIOT, YTO JKECTKOE TpeboBaHUE clie-
JIOBaTh MPUHIIUIY «OJHA aKIUsI — OJUH
rOJI0C» MOXKET CTaTh MPEerpaaoi g pea-
JTU3AIWH TTPEeANPUHUMATESIMI/MEHEIKE-
paMu JONTOCPOYHBIX (M OoJiee MHHOBAIIH-
OHHBIX) MMPOEKTOB, TAK KaK yBEIMYHUBACT
PUCKH MOTJIONICHUS KOMITAHUH peiiepamy,
OpUEHTHUPOBAHHBIMHU Ha KPaTKOCPOUYHBIC
nem. Kpome Toro, oHO MOXET yCcyryouthb
npooieMy «0e30mIeTHHKay B KPYIHBIX
KOMITAaHHSIX, CIIEJICTBHEM YETO CTaHEeT He-
JIOCTaTOYHBIN KOHTPOJb HaJ KOMaHIOH
ynpasienieB [4]. Hakonen, npuMmeHeHue
MPUHIIAIA «OAHA AKIHUS — OJUH TOJI0CH»
MOJKET HETaTHBHO CKa3aThCsl HA MHBECTH-
LUSIX UHCAUIEPOB B YEIOBEUECKUM KaluTal
(hupmer [27], a TakKe BOCTIPEISTCTBOBATH
YCTaHOBJICHHUIO MTPOYHBIX OTHOIICHHN C €
creiikxonaepamu [28]. [Tockonbky Teopus
He JTaeT OJJHO3HAYHOTO OTBETA Ha BOMPOC
0 OanaHce IJII0COB U MUHYCOB BBIITyCKa
aKIW{ Pa3HBIX TUIIOB, BOIPOC HEM30EKHO
MEPEXOIUT B SMITUPHUECKYFO TIOCKOCTb.
OMIHMpHUYECKUE CBUIETEILCTBA O TOM,
KaK BBITYCK/HAJIMYNE aKIIUi Pa3HBIX TUIIOB
OTpa)kaeTcs Ha IMOBEIEHUH U PE3YJIbTaTuB-
HOCTH KOMITaHHM, TaK)Ke BechMa MPOTH-
BOPEYHBEI. DTO HanOOJIEE MTOITHO 3aI0KY-
MEHTHPOBAHO B CKPYITYJIE3HOM aHAaII3e
nmyOnuKkaiui, BeimolHeHHOM Adams &
Ferreira [9]. HecThikOBKH M Hecoriaco-
BaHHOCTb PE3yJIBTAaTOB XapaKTepHBI U IS
6onee nmo3nuux padbot. Hampumep, Masulis
et al. [25] mOKa3BIBAOT, UTO PYKOBOAUTEITH
aMEepUKaHCKUX KOMITAaHUN C ABYMS THITAMHU
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aKUM{ moydaroT O6osiee BEICOKOE BO3HA-
TpakJeHNE U Yallle UHUIMAPYIOT CACIKH
IO TIONIOICHHUIO, CHIKAFOIIIE PHIHOYHYFO
LEHHOCTh (UPMBI, II0 CPABHEHUIO C PYKO-
BOJUTEJISIMU KOMITAHUM, UIMEIOIIUX TOJIBKO
OJIMH TUI aKIUH.

Gompers et al. [3] 0OHapyXUBaIOT, 4TO
PBIHOYHASI CTOMMOCTh KOMITAaHWH CHIKAeT-
csl IO Mepe PocTa pa3pbiBa MEXy IpaBa-
MU KOHTPOJIS U IIpaBaMy COOCTBEHHOCTH
(pBIHOYHAS! CTOMMOCTD YOBIBACT C POCTOM
[IpaB KOHTPOJIA M YBEJIMUUBACTCS C POCTOM
mpaB cooctBeHHoCTH). Baulkaran [29] no-
Ka3bIBaeT 0Ooyiee HU3KYIO KalMTaIH3amnio
KOMITIaHUM € JIByMsI TUIIAMH aKIIMM, KOTO-
past 0ObsICHEHA OKAIIBIBAHLEM MEHEIDKEPOB.
Lauterbach & Pajuste [30] Ha eBpormeiickux
JaHHBIX MMOKa3ajH, YTO MHTETrpanus (KOH-
BepTalysl) akuui pa3HBIX TUTIOB B OJWUH
THIT TIOBBIIIAET AOJITOCPOYHYIO PHIHOYHYTO
croumMocTb koMmmanuii. [locneanuit pe3ynb-
TaT 00BACHAETCS yIydlIeHHEM KOpIIOpa-
TUBHOTO YIPaBJICHUS BCJIEICTBHE TAaKOH
koHBepTauuu. B To ke Bpemsa Anderson
et al. [31] yka3pIBaroT Ha OTCYTCTBHE 3Ha-
YHMOTO HETaTUBHOTO BIMSHUS HAJIMYHS aK-
LU pa3HbIX THIIOB Ha JEATEbHOCTH QUPM,
KOTOPbIE KOHTPOJIUPYIOTCS] OCHOBAaTEIAMU
WIN UX HACIETHUKAMHU.

Cornacno Bajo et al. [32], yupexne-
Hue B MTanuu Tak Ha3bIBaEMBIX «aKLUUH
nosutbHOCTH» (loyalty shares), koTopbie
MPEAOCTABISIOT aKIMOHEPY YIBOCHHOE
YHCJIO TOJIOCOB, IIPU yCIOBUH, YTO OH Bia-
J€eT UMM B TEUCHHE KaK MUHUMYM JBYX
JIET, ¥, TAKAM 00pa3oM, yBEJITHUUBAIOT Pa3-
PBIB MEXITy COOCTBEHHOCTBIO U KOHTPOIIEM,
HE MMeJ0 KaKuX-Tu00 HeOGMaronpusTHEIX
MOCJICACTBHIA JIJIsl OJIATOCOCTOSIHHSI aKIU-
oHepoB. Nguyen & Xu [22] oObHApY)XHATH
MEHBIINH MacmTad MaHUIIYIUPOBAHUS
JoxomamH (earnings management) B KOM-
MaHUSIX C JBYMS THUIIAMHU aKIHM{ 10 CpaB-
HEHUIO C KOMIAHUSIMH, BBITYCTHBIINMH
aKuuu oxHoro tuma. Bauguess et al. [33],
aHAJIM3UPYs KOMIIAaHUH, KOTOPbIE NIEPEIUIN
OT NPOCTOM (C OOHNUM THIIOM aKLHUH) CTPYK-

TypbI aKIIMOHEPHOTO KAITUTaNa K CIIOKHOU
(c AByMsI TUTIAMU aKIwii), 0OHAPYKHBAIOT
POCT MPOU3BOJUTENBHOCTH (QUPM, B KO-
TOPBIX WHCANAEPHI MPONAIOT 3HAYUTEIb-
HYIO 4acTh CBOWX IIpaB Ha JIEHEXXHBIH 110-
TOK, COXpaHss IMPH STOM IPpaBa KOHTPOJIS.
Jordan et al. [34] HaxomAT MONTBEPKIACHUS
THIIOTE3bI O TOM, YTO CTPYKTYPHI C aKIIHUs-
MH JIByX THIIOB IIOMOT'al0T MEHEIKEpaM CO-
CPEIOTOUNTRCS Ha peasi3aIiiy JOITOCPOU-
HBIX MTPOEKTOB, NTHOPUPYS KPAaTKOCPOUHOE
naBieHue peiHKa. OHU TaKKe YKa3bIBaIOT,
YTO TaKHE CTPYKTYPHI TOBHIIIAIOT PHIHOY-
HYIO CTOMMOCTbH KOMITAHHI, IMEIOIINX BBI-
COKHMH TTOTeHIHAI pocTa. Baran et al. [35]
MTOKA3bIBAIOT, 9TO COCPENOTOUEHHE KOHTPO-
7 B pyKax KOPIOPATHBHBIX WHCAWIEPOB,
JIOCTUTaeMoe 3a CYET aKIHMid ABYX THUIIOB,
00ecreunBacT YHUKAIBHYIO OJIarONpHUsT-
HYIO Cpeqy ISl HHHOBAIIHOHHOCTH KOM-
MAHWHA, TPOSBIIAIONIEHCS B 00JIe€ BEICOKOM
YHCIIe TAaTeHTOB, OoJbIIei 3(h(heKTHBHOCTH
HUOKP u GonpIeil CKIIOHHOCTH yTIpaB-
JICHIEB K MPUHATHIO CBSI3aHHOTO C WHHO-
BaI[UsIMU PUCKA.

LenbIif psi McceoBaHmiz qatoT Oosee
JeTalM3upoBaHHyI0 KapTuHy. Hanpumep,
Adams & Santos [36] npuBOIAT JaHHEIE
0 HETMHEHHOM BIUSHHUH KOHIICHTPAIUU
KOHTPOJISI Y PYKOBOJICTBA Ha PE3yJIbTaThI
NesATEILHOCTH KOMIaHUi ¢ Goiee BBICO-
KHMH [TOKa3aTeNsIMU, XapaKTePHBIMU IS
cpenHero ypoBHS KoHTpouss. CormacHo uc-
cinemoBanusM Cremers et al. [37], a Takke
Kim & Michaely [38], koMmaHuu ¢ axiu-
SIMH JIByX THIIOB JIEMOHCTPUPYIOT Oolee
BBICOKYIO PBIHOYHYIO CTOMMOCTbH IOCIIE
nepBuyHOTO pasmemienus akuuit (IPO),
MO0 CPaBHEHHUIO C KOMITAHUSIMH, BBIITYCKa-
FOIIUMH aKIWK ofHOTO THa. OJHAKO 3Ta
MIPEMHUS CO BPEMEHEM HCYE3aeT U JIaXKe Tie-
PEXOIUT B OTPULATENHHYIO 30HY ITPUMEPHO
Yyepes IIeCTh JIET MOCJie MEPBUYHOTO Pas3-
MEIIEHHS.

WccnenoBanus, 3arparuBaromme mpo-
0JIeMaTHKy POCCHUHCKUX KOMIAHHH C ak-
IUSMH Pa3HBIX TUTIOB, HEMHOTOYHCIICHHBL.
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B psne pa6ot, nanpumep [39] u [40], yno-
MHHAIOTCSI 0COOEHHOCTH TPAaBOBOTO pery-
JIMPOBAHMS, B YACTHOCTH 3aIIPET Ha BBITYCK
OOBIKHOBEHHBIX aKLIUI PA3HBIX TUIIOB, BO3-
MOXXHOCTB BBIITYCKa Pa3HbIX THUIIOB NpH-
BUJICTMPOBAHHBIX (HETOJIOCYIOIINX ) aKIIUH
u ob1iee orpaHMYeHNE Ha 00BEM UX BBIIY-
cKka B pa3mepe He Ooiee 25 % kanurana.
DOKOHOMUYECKUN aHAIIN3 3a9acTyIo Jie-
JIAeT aKLIEHT Ha YaCTHBIX BOIPOCAX, TAKUX
KaK pa3HuIa LIeH MEXIY T'OJIOCYIOIUMHI
1 HETOJIOCYIOIIUMH aKLIUSIMHU WIH K€ U-
BUJCH/HAS TOJIMTUKA KOMIIAHUH CO CIOXK-
HOU CTPYKTYPOH aKIIHOHEPHOT'O KallUTAJIA.
Hampumep, Chernykh [7] uccienyer Bo-
IIPOC O KOHEYHBIX COOCTBEHHHUKAX POCCUH-
cKkux koMmmaHui B Hadane 2000-x rr. ¢ yye-
TOM BCE€X MEXAHU3MOB, MOPOKIAIOIINX
paspbiB MEXIy IpaBaMH Ha yIpaBicHHE
U JICHEKHBII IOTOK: BBIMYCK aKIUN JBYX
TUTIOB, IEPEKPECTHOE BIIaJIeHUE, THPAMU-
JlaJIbHbIE CTPYKTYpPHI U T.T. B yka3zaHHOM
CTarhbe, HalpUMep, OKa3aHO, YTO BBIITYyCK
aKLUWUH pa3HBIX THUIOB SBJISETCS BTOPHIM
10 PaCIpOCTPAHEHHOCTH MEXaHU3MOM YCH-
JICHHUS KOHTPOJISL B POCCUICKUX KOMIAHUAX
(mocne mupaMuAAIBHBIX CTPYKTYD). IlyTem
aHayM3a o(pUIHATHHBIX U HEOPHUITHATEHBIX
HCTOYHHKOB B 3TOM HCCJIEIOBAaHUU TaKXKe
cHCTEeMaTH3UPOBaHa MHPOPMALHS O THIIAX
KOHTPOJUPYIOLINX COOCTBEHHUKOB.
Muravyev [41] aHanu3upyeT NPHUYHHBI
Pa3HUIBI PHIHOYHBIX CTOMMOCTEH OOBIK-
HOBEHHBIX Y IPUBWJIETMPOBAHHBIX aKLIUN
B Poccuu B 1997-2005 rr. OMnupuyecku
MTOATBEP>KICHA THIIOTE3a O CBSI3H PA3HULIBI
LIEH C YaCTHBIMU BBITOJAMU OT 00Iaganus
KOHTpPOJIEM, TIPU 3TOM pa3Mep 3THUX BBITOJ
OKa3bIBAETCSl OY€Hb OONBIINM 110 CpaBHE-
HUIO ¢ ()OHTOBBIMH PHIHKAMH OOJTBIITIHCTBA
Ipyrux crpad. Muravyev [42] moka3bIBaer,
YTO YCHUJICHUE [TPABOBOM 3aIIUTHI BIaeIIb-
LIeB IPUBUIIETUPOBAHHBIX aKIUii (2 UMEHHO
HaJleJIeHUE UX MPaBoM OJIOKHPOBATh peliie-
HUS COOpaHU aKIIMOHEPOB, YIIEMJISIOIINX
HX IIpaBa, YTO OBLIO 3aKOHOAATENIBHO 3a-
kperieHo B 2002 1) ONOKUTENBEHO BIHSIET

Ha CTOMMOCTh TaKUX aKIM{ HA POCCHHCKOM
peinke. Berezinets et al. [43] aHanu3upyror
JUBUACHIHYIO ITOJINTUKY POCCUHCKHUX KOM-
MaHuil ¢ ABYMsI TUIIAMU aKIUHA 32 TIEPUOJT
¢ 2003 mo 2009 r. u 0OHAPYKHUBAIOT CBA3b
MEXy AMBHUIIECHAAMH 10 OOBIKHOBEHHBIM
aKIUSM ¥ THIIOM COOCTBEHHHKOB. B uact-
HOCTH, AMBHUJICH/ I10 O6I)IKHOBCHHI)IM aKIH-
SIM CHUJKAETCS 110 Mepe pOCTa JIOINH HHCTH-
TYIIMOHAIBHBIX MHBECTOPOB M O(IIIOPHBIX
(bupm B KammTase, B TO BpeMs Kak JHBH-
JIEH]T TI0 MPUBUJIETUPOBAHHBIM AKIUSIM
OKa3bIBAETCs HE 3aBUCALINM OT CTPYKTY-
pBI cobcTBeHHOCTH. BakHo, 4TO B yKa3aH-
HOM CTaTb€ HE MPEAIPUHUMAIOCH IOIbI-
TOK U3MEPHUTH U OICHUTH 3G (EKT pa3phiBa
MeX]Ty IpaBaMH COOCTBEHHOCTH B KOHTPO-
JIs1 B KOMIIAHUSIX C ABYMsI TUTIAMH aKIUH —
aKUEHT cJieNlaH Ha J0JIe aKIHOHEPOB B Ka-
IuTajac KOMIIaHUH.

3. Llenu, 3apauu u runotesnbl

uccnepoBsaHusAa

Onupasich Ha BEIIICTTPUBEICHHBIN 00-
30p JIUTEPaTyphl, HAMU CHOPMYTUPOBAHBI
CIEeIYIONTUE 1EJH, 3a]]a41 U TUIIOTE3hI UC-
ClIeIOBaHUs.

Ileru cmamovu — BO-TIEPBHIX, OXa-
paKkTepu30BaTh CETMEHT POCCUHCKHX Y-
OJIMYHBIX KOMIIAHHUH C aKIUSIMH Pa3HBIX
THUIIOB, BKJII0YAsi BOIPOC FeHE3UCa TaKUX
KOMIIaHUM, U, BO-BTOPBIX, OIICHUTH BIIHUS-
HHE CIIOKHOU CTPYKTYPHI aKITMOHESPHOTO
KanmuTana Ha SKOHOMHYECKYIO pe3yiIbTa-
THUBHOCTb KOMIIAHHM.

Jns goctukeHus epBoi 1enu pemia-
JIUCH CIEIYIOIINE 3d0aylL;

* OILICHUTh MacIITald U JIUHAMUKY BBIITY-
CKa pOCCUHMCKMMU KOMIIaHUSIMU aKIIUH
pPa3HBIX THIIOB;

* M3YYHTH T€HE3UC POCCHICKHUX KOMIIa-
HUW ¢ ABYMsI TUIIAaMU aKLUH, B 4acT-
HOCTH, B KaKOH Mepe UX TOSIBICHUE
CBS3aHO C mporeccaMu pedopmMupo-
BaHUS YKOHOMUKH, BKIIFOUasl MMPHUBA-
TH3AINIO U PEOPTaHU3aIliI0 OTpacieh
(0CcOOEHHO CEKTOPOB TEIEKOMMYHH-

ISSN 2712-7435

Journal of Applied Economic Research, 2024, Vol. 23, No. 3,801-832



. Alexander A. Muravyey, Nikolay S. Telyatnikov

Kallii ¥ IEKTPOIHEPTETUKH), & B Ka-

KOH SIBIISIETCSI PE3YJIBTATOM PELICHUN

COOCTBEHHUKOB, 3aMHTEPECOBAHHBIX

B MIPUBJICYCHUH BHENIHETO (pUHAHCH-

POBaHUA NPU COXPAHEHUU KOHTPOJIS

HaJl KOMIIaHUEH;

* MOJYYUTH IPENCTAaBIECHNE O COOTHO-
IIEHUH TPaB HAa y4acTHE B yIpaBie-
HUU U HA JICHEXHBIM OTOK KPYIHEH-
IUX aKIAOHEPOB KOMITAHUU C ABYMS
THUIIAMHU aKIUH.

Jnst nocTikeHns BTOpoH 1enu cop-
MYJHPOBAaHbBI U MPOTECTUPOBAHBI CIEIYIO-
LIUE cUNOME3bL:

HI: Poccuiickne KOMIaHUH CO CIOXK-
HOM CTPYKTYpOM aKIIMOHEPHOTO KaruTaia
HMMEIOT MEHBIIIYI0 5 KOHOMUYECKYIO PE3Yb-
TaTUBHOCTb, TI0 CPABHEHHIO C KOMITAaHUSIMH,
aKIMOHEPHBIN KauTal KOTOPBIX C(HOPMU-
POBaH ITyTeM BbIITyCKa aKIMi OIHOTO TUIIA.

H2: Dxonomuueckas pe3ynbTaTHB-
HOCTb POCCHUHCKHX KOMITAaHWHA yOBIBAaeT
10 MEpe pocTa pa3phiBa MEXAY IpaBa-
MU KpyIHEHIIEro akoHepa Ha y4acTue
B YNPABJIEHUU U Ha MOJYYEHHE A0XO7a
OT KOMITaHUH.

H3: Dxonomuueckas pe3ynbTaTHB-
HOCTb CHMXXA€TCs IO MEpE pocTa IpaB
KpyIHEHIIero akuquoHepa Ha ydacTue
B YNPAaBJICHUU U yBEINYUBAETCA MO Me-
pe pocTa ero Impas Ha MOJyYeHHUE J0X01a
OT KOMITaHUH.

4. [1aHHbIE n MeToAbI

4.1. /lannovie

B crarpe ncnonp3oBaHa yHHKaJIbHAs
1 coOpaHHas YaCTUYHO BpYy4HYIo 6a3a qaH-
HBIX, XapaKTepu3yIolias BCIO TeHepabHYyIO
COBOKYITHOCTh POCCUICKUX ITyOHMYHBIX HE-
(rHAHCOBBIX KOMMIaHu# B mepuon ¢ 2011
o 2020 1. dopmupoBaHre 0a3bl TaHHBIX
MIPOXOIMIIO B HECKOJIBKUX ATAIIOB.

Ha nepeom smane ¢ caiita Mockos-
cKol Oupyu ObuTa cobpana MHPOPMAIHS
0 JIUCTHHTE BCEX KOMITAHHMI MO COCTOSI-
HHUIO Ha KOHel] Kaxaoro roxa. M3 sroro
crycKa ObUTH UCKITIOYEHBI OaHKH, CTPaXo-

Bble KOMIIAHUU W MHBECTHLIMOHHBIE (POH-
JIbl — KOMITAaHHHU C OCOOBIM PEKUMOM peTy-
JMPOBaHUSA U crierupraeckoit GuHaHCOBOU
OTYETHOCTHIO. Jlanee mo Kakgoi KomIra-
HUU He(PMHAHCOBOTO cekTopa Obla cobpa-
Ha UHGOPMAIHS O PHIHOYHOW KamuTaIn3a-
LUK ¥ JIMKBUAHOCTH aKUWH (M3MEpIeMOoH,
B YaCTHOCTH, KOJIMYECTBOM TPaHCAKIUI
B Jekabpe KakKJI0TO Tofa M CIPEAOM IIeH
Ha TIOKYTIKY ¥ TIPOAAXKY).

Ha emopom smane n3 6a3p1 CKPUH!
(Cuctema KOMIIJIEKCHOTO PACKPBITHS MH-
¢dbopmannu 06 smMUTEHTaX U Ipodeccuo-
HAJIBHBIX YYaCTHHKaX (POHIOBOTO PHIHKA)
OblJIa TOYepIHyTa JAeTalbHas HHPopMa-
M O BBITYIIEHHBIX KOMITAHUSIMHE aKIIHAX,
B YaCTHOCTH O HAJTMYWH aKIMA Pa3HBIX TH-
1oB (OOBIKHOBEHHBIX W MPUBUIIETHPOBaH-
HBIX) 110 COCTOSTHHIO Ha KOHEL KayKI0TO ro-
11a, UX KOJIUYECTBE, JIaTe TIEPBOM IMUCCHU
1 KOHTEKCTE BBINTyCKa NMPUBUIIETHPOBAH-
HBIX aKIui (OBUT JTM OH CBSI3aH C MHUIIH-
WPOBaHHOI OpraHamMH BIACTH MPHBATH3A-
LUel, peopraHu3anueil oTpacien win xe
uMeJia MECTO HOBast IMUCCHS 110 PELICHHIO
aKIIMOHEPOB KOMITaHUH).

Ha mpemvem smane w3 paznena
6.5 KBapTAJIBLHBIX OTYETOB AYMUTEHTOB OBI-
Ja B3sATa WHGOpPMAIHS O KPYITHEHIINX ak-
LUOHEepax, 8 UMEHHO HX JI0JI€ B yCTABHOM
KamuTane (J1ojie B TeHepHUPyeMOM KOMIIa-
HUEH JCHEKHOM TOTOKE) U JJIs1 KOMITAHUMA
C IIByMsI THIIaMHU aKIMi Takxe UHPopma-
IS O 1071 B 00IIIeM 9rcite OOBIKHOBEHHBIX
akmuii (J1071e ToI0CcoB Ha 001IeM coOpaHuu
akunonepoB). Kak npaBuiio, 3TH JaHHbIE
XapaKTepU3YIOT KPYMHEHIINX aKIIIOHEPOB
(;iu6o BiamerONIMX HE MeHee, YyeM 5 % Kka-
nuTana, JJM0o pacroiaraloux He MeHee,
4geM 5 % T0JI0COB) HAa MOMEHT NPOBEACHHUS
OUYepeTHBIX TOMOBBIX COOpaHMil aKIOHe-
POB, OOBIYHO B Mae-MIOHE KKJO0T0 roa.

Hampumep, coriacHo AaHHBIM
Ha Mai-utoHp 2019 r. (moYepmHYTHIX
W3 KBapTallbHBIX OTYETOB 3a 4-i KBap-
tan 2019 r.), kpymHeHmuit coOCTBEH-
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HuK ITAO «Pocrenexom» — Pocumy-
mecTBo — Baagen 48,71 % romnocos,
HO ToNbKO 45,04 % kamuTajia KOMIIaHUH,
YTO, COINIACHO CTAaHAAPTHOMY MOIXOMY, 03-
HadaeT paspelB B pasmepe 3,67 %. bonee
npumedaresnieH npumep [1AO «CnaBHepTh-
SpocnaBHedTeoprcuHTE3Y, KPYITHEHIIHIA
aknuoHep koroporo — OAO «HI'K “Crnag-
He Ty Biagen 39,2 % kanuTana, HO pac-
nopspxancst 50,78 % roinocoB Ha coOpaHUH
AKIIMOHEPOB, YTO SKBUBAJICHTHO Pa3phIBY
noutu B 12 %.

Ha uemeepmom smane taxxe u3 6a3pl
CKPUH O6buta B3sTa HHGOpPMAILIHS O BaX-
HeWImux (MHAHCOBBIX IOKa3aTelsx (BbI-
pyduKka, IpUOBLIb, CTOUMOCTD aKTHBOB, aK-
[MOHEPHOTO KaluTalla, JOJITOCPOYHOTO
U KPaTKOCPOYHOTO J0JITa), OTPACICBOM
MIPUHAJICKHOCTH, JIOKAUU (GUPM H T. II.
B pesynbrare Obia chopMmupoBaHa 6aza
JIaHHBIX, BKJIrodaromas 1902 nadmoaeHus
o 291 HedbWHAHCOBOW KOMIIAaHWH, U3 KO-
Topbix 102 KOMOAHUU UMETHU aKIUHU JBYX
THUIIOB XOTs OBl B OJUH M3 TOJ0OB HaOIIO-
nenus. BaxHo eiie pa3 mogq4epKHyTh, YTO
BCE KOMITAaHUY C(HOPMUPOBAHHOM 0a3bl JIaH-
HBIX BXOIWJIM B JJUCTHHT MOCKOBCKO# OHp-
KU ¥ IMEJTH PHIHOYHYIO KalTUTaIN3aIlHIO.

4.2. Memoowt

OMnupudeckas 4acTb HacTOAIIe-
ro UCCIEJ0BaHUS ONMUPAECTCS HA METO-
Ibl TeCKPUNTUBHOTO, CTAaTUCTHIECKOTO
1 SKOHOMETPUYECKOTO aHanm3a. MeTomsl
JECKPUNTUBHOIO M CTaTUCTUYECKOTO aHa-
JIM3a 3a/1elCTBOBAHbI INIaBHBIM 00pa3oM
JUTSL TOCTHXKEHMS MIEpPBOH 1IENIN CTaThH, Jie-
TaJbHOTO OMHMCAaHUs CEerMEHTa POCCUHCKUX
MyOJTMYHBIX KOMITAHHUH C aKITUSIMH Pa3HBIX
THINOB. B 4acTHOCTH, M OLEHKU AMHA-
MUKH TIOKa3aTelel, XapaKTepU3yoIuX Ta-
KM€ KOMIaHUH, IPUMEHEH rpadudecKuit
aHaJIn3, a JUIsl BBIABICHUS CYIIECTBEHHBIX
pa3nuuMil MeXAy IpylIaMyd KOMIIAHUN
C OIHUM M JIBYMS THIIAMH aKIWUN HCIIONb-
3yeTcs CpaBHEHNE CPEIHUX, BKIIIOUasi TECT
Crrr0meHTa.

MeTo/b! SKOHOMETPHUUECKOTO aHATN3a
MIPUMEHEHBI JIS aHaJIN3a CBA3H MEXIy pe-
3yNBTaTUBHOCTBIO (PUPM, C OITHOM CTOPOHBI,
U Pa3pblBOM MEXy IpaBaMH Ha yIpas-
JICHUE U JCHEXKHBIM MOTOK — C APYroi,
BKJIIOYas TeCTHUpOBaHue runores HI-H3.
PaccmarpuBaemble B cTaTbe SKOHOMETPHU-
YecKre MOJICH B 00IIIEM BHJIE MOTYT OBITh
3aMMCaHbl CIEAYIONM 00pa3oM:

Performance, =

1
=a,+ GAPB+ X, 0+v, +¢,, (1

rae Performance — mokKaszarenb pe3yib-
TaTUBHOCTH GUpMBI, GAP — cKaysip uiu
BEKTOP, XapaKTEePU3YIOIINI pa3pbIB MEKILY
MIpaBaMH COOCTBEHHOCTH Y KOHTPOJISL, TeHe-
PHPYEMBIi BBIITyCKaM aKIWil pa3HbIX THTIOB,
X — BEKTOP KOHTPOJBHBIX MTEPEMEHHBIX,
o — 3 dexT HeHaOMoMaeMbIX U HEU3MEH-
HBIX BO BPEMCHU XapaKTEPUCTHK (HUPM, U —
obue utst Beex hupM 3Q(hEKTh BpeMeHH
(¢pukcupoBanHbIe Yh(HEKTH IEPHOAOB Ha-
OJrONIeHNs) ¥ € — CITy4aifHas OInOKa.

B wuccnemoBanum cieiiaH akIeHT
Ha PBIHOYHBIX, a HE Ha OyXTraJaTepCKuX IMo-
KazaTelsix pe3ylbTaTUBHOCTH. JTO CBs3a-
HO C TeM, YTO OyXrajTepcKue MmoKa3arey,
B OTVINYHE OT PHIHOYHBIX, OTIMYAIOTCS 3a-
METHOW MHEPIIMOHHOCTHIO U, KPOME TOTO,
XyXKe OTPaXKaroT MOJHUTHUKY pacrpezee-
HUS 10X0Aa MeXay (KPYITHBIMU U MEJIKH-
MH) aKIIHOHEPAMH, KOTOPast 0COOCHHO BaK-
Ha M MHTEPECHA B KOMITAHUAX C aKIMSIMH
pasHbBIX TUTIOB. Hampumep, kak yka3biBa-
10T Kuznetsov & Muravyev [44], koMnaHus
MOXXET UMETh BBICOKYIO TTPOU3BO/IUTEIIb-
HOCTb (U BBICOKHUE IMOKA3aTelu peHTa0eb-
HOCTH), HO OTHOCHTEIIFHO HU3KHE KOTHPOB-
KU aKIMi BCIIEJICTBHE W3BIICYCHHS YACTHBIX
BBITO/T KOHTPOJISI KPYITHBIMH aKITHOHEPAMH.
TakuMm 00pa3oM aHAIN3 PHIHOYHBIX ITOKa-
3arenel pe3yabTaTUBHOCTH KOMITAHUH I10-
3BOJISICT MOIYYUTH OOJiee TOJHYIO KapTH-
HY TOCIIC/ICTBUH pa3pbiBa MEKIy paBaMu
KpYITHEHIIIero akiMoHepa Ha yIpaBlicHHE
U JIeHeXXHbIN 1oToK. He ciyuaiiHO uMeH-
HO PBIHOYHBIE ITOKA3aTeNd HCIOIB3YIOT-
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csi B OOJNBIIMHCTBE Pa0OT, MOCBSIIEHHBIX
KOMITAHUSIM C aKIIUSMU Pa3HbIX THIIOB, Ha-
npumep Gompers et al. [3], Baulkaran [29]
u Bajo et al. [32].

Cpenu nByx Hamboyee 4acTo HcC-
ITOJIb3yEMBIX PBIHOYHBIX MMOKa3aTened —
COOTHOIIEHUEM PHIHOYHOW W OajaHCO-
BOW CTOMMOCTH aKIIMOHEPHOTO KamuTaa
(market-to-book ratio) u koadduirieHTOM
Tobuna (Tobin’s Q) — HaAMU OTHAH MPHO-
PHUTET IEPBOMY ITOKA3aTENIO0 KaK HECYIIEMY
MEHBIIIHE PUCKU CMEIICHUS OIEHOK M3-3a
omnOoK n3MepeHus. J|edcTBUTENBHO, pac-
yeT ko3 dunnenta ToObuna Tpedyer 3Ha-
HUS PBIHOYHON CTOMMOCTH J0JTa, KOTO-
pas B OONBIIIMHCTBE CIIy4aeB HETOCTYITHA
(OompIrast yacTh JoNTA TpEICTaBICHA OaH-
KOBCKUMH KPEIHTaMHU, ISl KOTOPBIX OT-
CYTCTBYIOT PBIHOYHBIE KOTUPOBKH). B pe-
3ynerare B OOJIBIIMHCTBE PAOOT PHIHOYHYTO
CTOMMOCTH JIOJITa KOMIIAHWUU 3aMEHSIOT
OyxranTepckoit oreHkoi. CliecTBHEM MO-
JKET CTaTh OMIMOKA U3MEPEHHUS, BHI3BIBAIO-
11ast He TOJIBKO POCT CTaHJAPTHBIX OIHOOK
U, KaK pe3ysbTar, He3HaYUUMMOCTh K03 du-
[IEHTOB PErpeccry, HO UX CMEIIEHHOCTb
U HECOCTOATEIHHOCTh, KaK YOSIUTEIHLHO
rmokazaHo B pabote Roberts & Whited [45].

B paccMarprBaeMBIX B paMKax HacTo-
SIIEH CTaThU MOJEIISIX IIEPEMEHHAs/BEKTOP
nepeMeHHbIX GAP npeacTasieH 1100 ¢uk-
TUBHOH, TNOO HEMPEPHIBHOH MTEPEMEHHOM.
Dual class — puxTHBHAS IEpEMEHHAsT IS
HaJIM4us y KOMIIAaHUI aKIMid pa3HbIX THUIIOB.
Share_preferred — HenpepbsIBHas Tepe-
MEHHasl, XapaKTePU3YIoIasi J0JII0 TTPHBH-
JISTHPOBAHHBIX aKIUW B KalKATaJe KOMIIa-
HUU. Wedge nipencraBiieH HEPEPBIBHOM
IIEPEMEHHOM, U3MEPSIIOIIEN pA3PbIB MEX-
Iy TIpaBaM# ToJjioca ¥ IpaBaMH Ha JeHEX-
HBI TTOTOK. Taxke pa3pheIB MpeICTaBICH
JIByMsI TIEPEMEHHBIMU, XapaKTePU3YIOIIH-
MH TIpaBa rojioca U Ha JEHEKHBINH TTOTOK
KpynHeiiero akionepa: Voting rights
u Cash_flow_rights.

3amMeTuM, 9TO AOJS HETOIOCYOIIHNX
aKIMil SBISETCS OMHOW M3 Mep pa3phiBa

MEX]ly IpaBaMH COOCTBEHHOCTH B KOHTPO-
JIsl, TaK KaK HaJaraeT OrpaHUYCHUsS CHU3Y
¥ CBEpXy Ha ero BenuuuHy. Ilpu mone we-
TOJIOCYIOIINX aKIuid B 25 % pa3pbIB HaX0-
IUTCS B MHTEpBae oT —25 %, Kormna Kpyn-
Helmmi (1o JTone B KaruTaie KOMITaHUH )
aKIMOHEP BJIaJICeT BCEMU HETOJOCYIOIIH-
MH aKIUSIMHU U HE BIAJEET TOJIOCYIOIIU-
MH (BechbMa MaJIOBEPOATHBIN CIIEHAPHil),
1o 25 %, xorga KpymHEHIINi aKIHoHep
BianeeT BceMu 100 % ronocyromuMu ak-
UMMM, COCTaBIsoUMU 75 % KanuTana,
Y HE BJIJICET HETOJIOCYIOIIUMHU aKIUSIMHU,
YTO BIIOJIHE BEPOSITHO.

CIHCOK UCTIONB3YEMBIX B PETPECCHOH-
HOM aHAJIHU3€ KOHTPOJBHBIX TePEeMEHHBIX
JIOCTAaTOYHO CTaHAapTeH. B Hero BxomsT
pasMep pupMbl, (PMHAHCOBBIN phIYAT, Me-
pa JIMKBHUHOCTH aKIUW KOMITAaHWUH, (DUK-
TUBHAs MIEPEMEHHAsI JUIsl KOMIIAHUH, YbU
aKIIK 00paIawTcs 3a pyoeskoM, U OTpac-
nieBbIe (PUKTUBHBIC IEpEMEHHBIE.

[Ipu oneHKe MapamMeTpoB ypaBHEHHHA
pEerpeccHy UCTIONL30BAHBI TPU CTaHIAPTHBIX
METO/Ia aHaJIM3a MTAHEITLHBIX TAHHBIX — MO-
JICITU TIyJia, CITy4aiHbIX U (PUKCHPOBAHHBIX
a¢dexroB. Bo Bcex ciydasx paccUuTaHbl
KJIaCTep-poOaCTHBIC CTAaHIAPTHBIC OITHOKH
(kmacrepuzanus 1Mo KOMITaHHUsIM), YIUTHIBA-
IOII[UE MTOTEHIINALHYI0 TeTePOCKeaacTH-
HOCTh M KOPPEJISIIUIO BO BpeMEHHU HaOJro-
JICHUH 717151 OJTHOM U TOH e (pupmbl. Brioop
HaWTyJIIel MONENH CIeTlaH Ha OCHOBE Te-
croB bpotia — ITarana u Xaycmana, B 1o-
CIIETHEM CITydae IpUMeHEH poOacTHBINA TECT
Ha OCHOBE OyTCTpAIMPOBaHUs, IPEATIOKEH-
HbIi Kaiser [46].

5. Pe3aynbTaTbl UCCNenoBaHus

5.1. leckpunmuenutii ananu3

OmnucarenpHas CTaTUCTUKA OCHOBHBIX
nepeMeHHbIX NpuBeeHa B Ta0l. 1. JlanHble
TaOJHILIbl, B YACTHOCTH, NTOKA3bIBAIOT, YTO
Ha KOMITaHUH C JBYMS THITAMH aKIHi PHXO-
auTest 0koso 32 % nabmoneHuit. 1o 3aMerT-
HO HIDKE OLIEHOK 11 OoJiee paHHUX IEepUo-
JIOB, TipuBeZeHHBIX B paboTrax Chernykh [7]
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u Muravyev [8], 46,2 u 44,5 %, cooTBeT-
cTBeHHO. O/IHaKo, HECMOTPS Ha 3aMETHOE
CHIDKECHUE JI0JIM TAKUX KOMIIAHUM Ha pOCCHIA-
CKOM ()OHIOBOM PBIHKE KO BTOPOH JIeKaje
HOBOTO CTOJIETHsI, OHA OCTAETCsI JOCTAaTOYHO
BBICOKOH ITO MEXTyHapOAHBIM CTaHAAPTaM.

Cpennsis 107 IPUBUIIETMPOBAHHBIX
akuuit paBHa 4,84 % (31€ch yuTeHBI Kak
KOMITAaHUW C OJHWUM THUIIOM aKIUH, TaK
U C ABYyMs), a pa3pblB MEXIy IIpaBaMH ro-
JI0OCa W Ha JIEHEXHBIN MOTOK KpyIHEIIe-

r0 aKLMOHepa COCTABISET OKOJIO 2 %, ipu
STOM JIOJISI B KamuTasie paBHa 55 %, a nons
B rosiocax — 57 % (OmATb-Taku pedpb UAET
000 Bcell COBOKYITHOCTH KOMITaHHH, C OfI-
HAM W JByMS THUTIAMH aKIWi). DTH JaH-
HbIE, B YaCTHOCTH, IOATBEPKIAIOT 3HAYH-
TEIbHYI0 KOHIICHTPAIUIO0 COOCTBEHHOCTH
B POCCUHUCKHUX MyOIIMYHBIX KOMIIAHUSIX, 3a-
JIOKYMEHTHPOBAHHYIO BO MHOTOYHCIICHHBIX
Ooee paHHUX MCCIIENOBAHMSIX, HAIPHIMED
Iwasaki et al. [47].

Tabnuvua 1. OnucaTenbHasa CTaTUCTUKA OCHOBHbIX nepeMeHHbIX

Table 1. Descriptive statistics of main variables

Ilepemennas Jeduanmms

Cpennee | Meamnana | Ct. otki.| MuH. | Makc.

Market-to-
book

OTHoOIIeHNE PRIHOYHOH 1 Oa-
JIAaHCOBOI CTOMMOCTH C00-
CTBEHHOTO KaIluTaia

Tobin’s Q Koadpumnument TodbuHa, oTHO-
IIEHUE CYMMBbI PHIHOYHOH CTO-
MMOCTH KamnuTaia u Oyxrai-
TEPCKOH CTOMMOCTH JI0JITO-
CPOYHOTO JI0JTa K cyMMme OyX-
raJITEPCKUX CTOMMOCTEH Ka-
MUTaNa ¥ JOJITOCPOYHOTO JI0II-

ra

ROA PeHTa0enbHOCTH aKTHBOB, OT-
HOIIICHHUE MTPHUOBLITN 10 HAJIO-

T'OB K CTOUMOCTHU aKTHUBOB

Dual class DuKTUBHASI IEpEMEHHast IS

JIBYX THUIIOB aKIUH

Share
preferred

IIOJ'I)I HpI/IBI/IJ'IeFI/IpOBaHHLIX
aKIUK B 00IIEM YHCIIE aK-
uui, %

Wedge Pa3pbIB MKy MpaBaMu TOJI0-

ca M Ha JECHEKHBIH MOTOK, %0

Cash_flow
rights

Joist kpynHeuero akiuoHe-
pa B ICHS)KHOM TTOTOKE KOMTIIa-
uun, %

Voting_rights | lons kpynHeHmero aKnoxHe-

pa B rosocax, %

Leverage OUHAHCOBBIN pHIYAr (OTHOIIIE-
HHUE COBOKYITHOTO JI0JITA K aK-

THBaM)

1,82 0,83 2,79 | 0,10 | 14,46

1,35 0,90 149 | 0,22 | 834

0,07 0,07 0,12 |-0,36 | 0,47

0,32 0,00 0,47 | 0,00 | 1,00

4,84 0,00 8,70 0,00 | 58,00

1,99 0,00 4,39 -12,57| 23,30

55,01 52,85 23,59 | 7,20 |100,00

57,01 55,30 24,33 | 7,10 |100,00

0,58 0,56 0,31 0,01 | 1,79
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OKoH4YaHWe Tabn. 1

[lepemennas Jedbununms Cpennee | Meaunana | Ct. oTki.| MuH. | Makc.
Firm_size Pa3mep ¢upmel, norapupm 23,54 23,93 3,22 0,00 | 29,79
BEIPYUKH
Stock Jlorapudwm (1 + gucno caemox 0,04 0,00 0,12 0,00 | 2,12
liquidity C aKIUSIMU KOMITAaHWH B JEKa-
Ope KaxIoro roua)
ADR DUKTUBHAS IEPEMEHHAs TSI 0,21 0,00 0,40 0,00 | 1,00
Hanu4us y komnanuu AJ[P
Agriculture Cenbckoe | JIecHOe X03siicTBo, | 0,02 0,00 0,15 0,00 | 1,00
pBIOOBOACTBO
Mining JloOBIBarOIE OTPACITH 0,13 0,00 0,33 0,00 | 1,00
Machinery ManimHOCTpOeHHe 0,26 0,00 0,44 0,00 | 1,00
Metallurgy Mertannyprus 0,08 0,00 0,27 0,00 | 1,00
Power utilities | DnmekTposHepreTuka 0,31 0,00 0,46 0,00 | 1,00
Trade Toprosus 0,03 0,00 0,17 0,00 | 1,00
Transport Tpancnopt 0,04 0,00 0,19 0,00 | 1,00
Telecoms TenekoMMyHHUKALUT 0,06 0,00 0,24 0,00 | 1,00
Science& Hayka u uccnenoBanus 0,02 0,00 0,13 0,00 | 1,00
research
Other Hpyrue oTpaciu 0,06 0,00 0,24 0,00 | 1,00

Tpumeuanue: yncno vadbaroneHuit pasxo 1902.

CoriacHO TeCKPHUIITHBHON CTaTHUCTH-
Ke, aHAJIM3UPYyEeMble KOMIIAHUU B CPETHEM
MMEIOT XOPOIIHE MOKa3aTelu Pe3ybTa-
TUBHOCTH. OTHOIIICHUE PHIHOYHON Kamu-
TaIU3alud K OyXTalTepCKOW CTOMMOCTH
AKTHUBOB B CPEIHEM IPEBBIIIAET SIUHUILY
(XOTs MenMaHa OKa3bIBAETCS MEHBIIE E/IH-
HuIlbl, a uMeHHO 0,83). CpenHsist u MeuaH-
Has PEHTA0CIbHOCTh AKTHBOB COCTABIISICT
7 %. OtMeTuM, uTO (PUHAHCOBBIE TIOKa3aTe-
71, a IMEHHO nepemenHble Market-to-book,
Tobin’s Q, ROA u Leverage, BHH30pHpOBa-
HEI (10 2,5 % HaOnroNeHnii B IpaBOM H Jie-
BOM XBOCTaX COOTBETCTBYIOIIUX pacIipe-
JICIICHUH) C LEIbI0 UCKITIOUCHUS BIUSHUS
BEIOPOCOB Ha pe3yNbTaThl aHAIH3A.

Hns paccMarpuBaeMbIX KOMIIAHUUN
B CpelHeM XapaKTepHbl yMEpEeHHBIE 3Haue-
HUSI (PIHAHCOBOTO phlyara — JI0Js 3aeMHBIX

cpencTs cocraBisieT 58 %. Pacnipenenenue
0 OTpacisM ITOKa3bIBaeT JOMHUHHUPOBAHUE
BJIEKTPOIHEPTETUKU, MAITUHOCTPOCHUS
U CBIPHEBOTO CEKTOPa, Ha KOTOPHIC MPUXO-
qutes moutd 80 % HabmoneHuii. DTo Mmu-
POKO M3BECTHAsI 0COOEHHOCTH POCCHHCKOTO
(hoHIOBOTO PHIHKA, 33]JOKyMEHTHPOBaHHAS,
Harpumep, B pabote Muravyev [8].

B Tabn. 2 mokazaHa JeCKpUINITUBHAS
CTaTHCTHUKA I10 JIBYM IpyIaM KOMITaHUM:
C OJIHUM M JIByMsl TUIamMu akiuii. OHa CBH-
JIETENBCTBYET O O0JIee HU3KOH PHIHOTHOM
PE3YNBTaTUBHOCTH KOMIAHUN C JABYMsI TH-
TIAMU aKIUiA, U3MepsIeMOl OTHOIIICEHUEM PhI-
HOYHO# 1 0AJIAHCOBOM CTOMMOCTH KaITUTaa,
CXOITHOM pe3yabTaTUBHOCTH, U3MEPSEMOit
ko3 unmentom TobuHa, u Goiee BhICO-
Ko peHTaOSITbHOCTH aKTHBOB (YIIOMSHYTHIC
pa34ns CyIeCTBEHHBI Ha ypoBHE 1 %).
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Tabnuua 2. OnucaTenbHas CTaTUCTUKA NepEeMEeHHbIX MO FPYnnam KOMNaHun

Table 2. Descriptive statistics of variables by group of companies

Variable Cpennee I[Ji;[ Cpennee /:[Es{ PasnocTs, el
Dual class=1 Dual class=0 3HAaYHMOCTh

Market-to-book 1,56 1,94 0,38*** 0,005
Tobin’s Q 1,3 1,38 0,08 0,301
ROA 0,08 0,07 —0,01%*** 0,002
Dual class 1 0 — —
Share preferred 14,9 0 —14,9%** 0,000
Wedge 6,14 0 —6,14*** 0,000
Cash_flow rights 56,65 54,22 —2,43%* 0,035
Voting_rights 62,79 54,22 —8,57%** 0,000
Leverage 0,59 0,57 -0,02 0,152
Firm_size 23,57 23,53 —-0,04 0,775
Stock liquidity 0,02 0,05 0,03%** 0,000
ADR 0,11 0,25 0,14%** 0,000
Agriculture 0,02 0,02 0 0,993
Mining 0,14 0,12 -0,02 0,257
Machinery 0,27 0,25 -0,02 0,516
Metallurgy 0,02 0,1 0,08%** 0,000
Power_utilities 0,43 0,25 —0,18%** 0,000
Trade 0,01 0,04 0,03*** 0,000
Transport 0,01 0,05 0,04%** 0,000
Telecommunications 0,06 0,06 0 0,497
Science&research 0 0,02 0,02%** 0,000
Other 0,03 0,07 0,04 0,000

Ipumeyanue: uucno HabmoneHuit pasHo 1902.

3ameTHa Takxe Ooyiee BHICOKAs KOH-
LIEHTpaUys NpaB KPYMHEUIIEro aKIuOHe-
pa Ha y4JacThe B YIPaBICHUHU U Ha JCHEXK-
HBIH MOTOK B KOMITAHMAX C JBYMsI THIIAMU
akuui. IIpu sToMm pasmuuuil B pazMepe
KOMIIAHUH, OTHOCSIIUXCS K JABYM TpYII-
nam, He HaOmomaeTcs. Kak u B menom s
BCEX TOPrYEMBIX KOMITaHUH, CpEIN KOMIIa-
HHAH C aKIUsAMU JBYX TUIIOB €CThb MTaH-

1ol THNA ITAO «Poccerny, «PocreirekoMy,
Coepbank n «CypryrHedTerasy, Tak U CpaB-
HUTENHHO HeOOMbIHe KoMmmanun tuma [TAO
«Jlenzonoroy», «enrpansueiii Tenerpady,
«leHTp MexTyHapOIHON TOPTOBIII.
PaBHBIM 00pa30M HET TaKUX Pa3IUIni
Y B (PMHAHCOBOM pbIuare. AKIINHA KOMIIaHUH
C OIHMM THIIOM aKIMH OoJiee JIMKBUIHBI
Ha POCCUICKOM PBIHKE U Yarle 00pararTcs
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3a pybexxom B Buae A/IP. JloBonbHO cyiie-
CTBEHHBI Pa3INyus B OTPACICBOM TIPUHA/I-
JIEKHOCTH KOMIIAHUM ABYX rpynin. B gacr-
HOCTH, KOMITAHUM C IBYMS TUIIAMU aKLIUH
CYIIECTBEHHO OOJIBIE B AIEKTPOIHEPTETH-
K€ ¥ MEHBIIIE B METAJUTYPIUU U TPAHCIIOPTE.
B no0bIBaronux orpacisx, MalmHOCTPOES-
HUU U CEKTOPE TEICKOMMYHHUKAIIUI JTOIH
KOMIIAHUW C OTHAM U JIByMS TUIIaMH aKLIMiA
OTJIMYAIOTCS] HECYIIIECTBEHHO.

Puc. 1 nokaspiBaeT ITMHAMUKY AOJIU
KOMIIAaHUM C IBYMS TUIAMU aKUHUH B Te-
yeHue nepuoaa Habmwonenus. OH cBU-
JIETEIHLCTBYET B IIEJIOM O HE3HAYUTEIb-
HBIX KOJICOAHUSX 3TOM JIOJH B JHAIla30HE
31-34 %. Takum 06pa3oM OCHOBHOE CHH-
J)KEHHUE OJIM KOMIIAHUW ¢ ABYMS TUIMA-
MU aKUH{ UMEJIO MECTO B MEPBYIO JAe-
Kaay HoBoro Beka. [lo Bceit BUIUMOCTH,
BXXHEUIIYIO POJIb 3/I€Ch ChITpaia WH-
Terpamus peruHOHAIBHBIX TEIECKOMMY-
HUKAllMOHHBIX KOMITAHUM, KaK IpaBuUiio,

MMEBIIUX aKI[UU JBYyX THIIOB U KOTHPO-
BaBIIUXCA Ha QOHIOBOM pHIHKE, B 0O-
Jiee KPYMHBIE KOMIIAHWHM, B 9YaCTHOCTH
OAO «llentprenekom», «Bonraremekom
n «lOxHas TealeKOMMYyHUKAIlMOHHAS
koMmnanus», B 2001-2003 rr., koTopsle,
B CBOIO o4epenb, cranu Gunuanamu [T1AO
«Pocrenexom» B 2010-2011 rr.

BaxHO OTMETHTB, UTO CpEIU aHAJIU-
3upyemMoi 291 KOMITaHUH TONBKO TISITh W3-
MEHUJIU CBOU cTaryc 3a nmepuof ¢ 2011
no 2020 r., BBIMYCTUB JHOO IMOTacUB NpU-
BUJICTUPOBAHHBIE AKIUU. DTO TPU KOM-
MaHUU, CO3/IaHHBIC B XOJ€ MPUBATU3AINN
WA PEOpPTaHMU3aINU AIEKTPOIHEPTreTH-
ku (ITAO «Jloporobyx», «Ypamkamuii,
«MPCK Cubupu») u nBe M3HAYAIh-
HO vacTHble Kommanuu (ITAO «I'pymnma
Kommnanuii ,,Ponnaman™y u «Cenurmap»).
IlepBast u3 mATH YOOMSHYTHIX KOMIIa-
HHUI KOHBEPTHPOBAJa MPHUBUIICTHPOBAH-
HbIE€ aKIMKU B 0ObIKHOBeHHBIE B 2016 1.,

Puc. 1. ViamMeHeHre 40nn KOMNaHWA C ABYMSA TUNaMM 8KLMN BO BPEMEHN
Figure 1. Change in the share of companies with dual class stock over time
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BTOpas UMeJia MPUBUICTUPOBAHHBIC aKIUH,
BBIIYILIEHHBIE B X07Ie MpUBaTU3aluy, B 1993—
2002 T, a 3aTeM KOHBEpPTHPOBAJIA UX B OOBIK-
HOBeHHBIE, HO B 2018 I. BHOBDH BBITyCTHIIA
MIPUBHJIETUPOBAHHBIE aKIIWH, TIPaBAa, YKe
C JIpYTUMHU XapaKTEPUCTUKAMU, & TPEThs
BIIEPBBIC BBITYCTHJIA PUBIICTUPOBAHHBIC
akiuu B 2015 ©. Y3 AByX M3HAYaIbHO YacT-
HBIX KOMIIQHUHA TIepBasi BHITYCTHIIA TTPHBH-
nerupoBaHHbIe akmyy B 2012 ., Ho B 2021 1.
KOHBEPTHPOBAJIa UX B OOBIKHOBEHHBIE, 4 BTO-
pas pa3MecTiia NPUBWIETUPOBAHHBIE AKIIH
B 2013 1. He3HauuTeIbHOE YUCIIO MTOTOOHBIX
COOBITHH CBUIETEIBCTBYET O BBHICOKOM B IIe-
JIOM CTaOMIFHOCTH CEKTOPa KOMIIAHHH C JIBY-
MsI TUTIAaMH aKIIMH Ha POCCUICKOM PBIHKE.
Nmerommmecs y aBTopoB Ooliee neTainb-
HbIE JaHHBIE O BBITYCKaX aKuii, HE BOIIE-
e B TaOJIHIIBI, CBUICTEILCTBYIOT O TOM,
4TO cpenyu aHanu3upyembix 102 HeduHaH-
COBBIX KOMIIaHUH CO CIOXKHOUW CTPYKTYpOil
aKIMOHEPHOTO KamuTamna, 52 % cocTaBis-

JI1 KOMIIAHUU, CO3JJaHHBIE B XO/I€ IPUBATH-
3anuu, U 37 % — KOMIIAaHWH, CO3IaHHbIE
B XOJIE PEOPTaHM3AINH dIEKTPOIHEPTETH-
geckoro cekropa B 2004-2006 1T, 9TO B CO-
BOKynHocTH Aaet 89 %. M3HauanpHO yacT-
HbIE KOMIIAHUU COCTABIISIOT TOJbKO 11 %
3TOM rpynnsl. DTO HAITISTHO WIITIOCTPUPY-
eT pHc. 2, MOKa3bIBAIOLINN pacipeesieHe
rojia IEPBOTO BBITYCKa MPUBUJIETUPOBAH-
HBIX akIMii. B 3TOM pacrnpeneneHuun ot-
YETIMBO BHUJIHBI JIB€ MOJBI, TIPUXOJISIIHE-
csa Ha 1993 u 2005 rr., COOTBETCTBYIOLIKE
MUKy NPUBATU3ALMN U PEOPTaHU3AIUH CEK-
TOpa IEKTPOIHEPTETHKH.

Hanee, 87 % xoMmaHuil BRITYCTHIN
MIPUBHIJIETHPOBAHHBIEC aKIIN B MOMEHT pe-
TUCTpAIMU B Ka4eCTBE aKIMOHEPHOTO 00-
mectBa (10O MpH MPUBATU3ALMH, JTHOO
NP EpBUYHOM pa3mMerenun). Jiumse 13 %
KOMITAHUM OCYLIECTBUIIN NEPBBIM BBITYCK
MIPUBHJIETHPOBAHHBIX aKIMI MOCIE BBITY-
CKa OOBIKHOBEHHBIX.

Puc. 2. PacnpepeneHue rofa nepBoro BbiNYcKa NpUBUIErMpoBaHHbIX aKLIMIN
Figure 2. Distribution of the year of the first Issue of preferred shares
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CyMMupys UMeIoIIMecs TaHHbIE, MOX-
HO OTMETHUTB, 4TO U TIOHBIHE 85 % HeduHaH-
COBBIX KOMIIAHUI C IByMs TUIIAMU aKIIUA —
3TO KOMIIaHUH, 00Opa30BaHHBIE B MIPOLIECCE
MIPUBATU3ALMH WM PEOPraHU3aLNH JICK-
TPOIHEPTETUUECKOTO CEKTOPA M BBIITYCTHB-
LK€ TPUBUIETUPOBAaHHBIE aKIIUK B MOMEHT
co3nanusi. TakuMm 00pa3oM, JaHHBIC MOJI-
TBEPJ)KJIaeT HIMPOKO PAacCIpOCTpPaHEHHOE
MHEHHE O TOM, YTO BBIITYCK IPUBHUIIETHPO-
BaHHBIX aKIMi B OOJIBIIMHCTBE POCCHUUCKHX
KOMIIaHUH OB (IIpem)onpeelieH peleH -
SIMU TIPABUTENILCTBA, & HE COOCTBEHHHKOB
KOMIaHu#, HarpumMep Muravyev et al. [48].

B wactHOCTH, TPUBHIIETHPOBAHHBIE aK-
LI BBILYCKaJIM TOCYIapCTBEHHBIE IPENTIPH-
SITUSL, IPUBaTU3UpyeMble B Hayase 1990-x rr.
IO MIepBOMY BapHaHTy JbroT. CoriacHo ume-
IOLIENCs] CTAaTUCTHUKE, IPUBATHU3AIMSA 110 3TO-
My BapuaHTy ObL1a BelOpaHa Oonee yem 20 %
npennpusaTril. Kak mpaBnno, 310 ObUTH KpyTI-
HbIE U KalIUTaJI0EMKHE IPOU3BOZCTBA, PAbOT-
HHUKH KOTOPBIX HE MOIVIM aKKyMYJIHPOBATh
JOCTaTOYHBIX CPEICTB sl NPHOOpETEeHHS

KOHTPOJIBHOTO TIAKeTa TOJIOCYIOIUX aKITU
(51 %) mo BTOpOMY BapHaHTy JIBIOT AJIS
TPYAOBOTO KOJJIEKTUBA. DTO YHUKAIBHEII
CiTydaii, Tak KaK B OOJBIIMHCTBE CTpaH pe-
IIeHUs 0 POPMHUPOBAHUM CIIOKHOHW CTPYK-
TYpPBI aKIIHOHEPHOTO KAIIMTAJIA PUHUMAIOT-
sl IPSIPUHUMATEIIIMA B MOMEHT BBIXO/Ia
Ha GOHJIOBEIH pHIHOK. Kak rmokasaHo B 0030-
pe JUTEpaTyphl, TH PEMICHNS HE CITyJalHBI
U, KaK TPaBUJIO, CBS3aHBI C JKeJIaHHEM COXpa-
HHUTB KOHTPOJTb TP TPHUBIICUYEHNH BHEIITHETO
(rHAHCHPOBaHMSI.

Puc. 3 wwmocTpupyeT 3BOIIOLUIO A0-
JIU TIPUBUJICTUPOBAHHBIX aKIUH B 00IEM
YHUCJIE aKIKH, BBITYIIEHHBIX KOMIAHUSIMU
CO CJIOXKHOM CTPYKTYpoOH Kamurtana. Spko
BBIpQ)KEHHOH JHHAMHUKHU y 3TOW JTOJH HET:
B KOMIIaHWSIX C IByMS TUTIAMH aKIIUi IPUBU-
JICTHPOBAHHBIC aKIMX COCTABIIIOT TIOPSAKA
15 % B TeueHue neprona HaoroneHus. B 1ie-
JIOM JJAHHBIC OTPAYKAIOT OTPAHUICHIE Ha BHI-
TyCK MPUBUIIETUPOBAHHBIX aKIUi B 00BEME
He Oosee 25 % kamuTana KOMIIAHUH, AeH-
cTBytolee ¢ Hadana 1990-x rr.

Puc 3. Jonsa nprBMNernpoBaHHbiX akLmMi B 06LLEM YMCIe BbIMYLWEHHbBIX aKLMIA

Figure 3. Share of preferred stock in the total number of shares
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Puc. 4. [InHaMunKa npaB cOBCTBEHHOCTM U KOHTPONS KPYMHEMLLEro aKLMoHepa
B KOMMaHWUAX C OAHWUM M ABYMS TUMAMU aKLMI

Figure 4. Dynamics of the largest shareholder's ownership and control rights
in companies with single and dual class stock

Puc. 4 mokaspiBaeT OMHAMHUKY
IpaB KPyIHEHIIero aknuoHepa Ha yda-
CTH€ B YIpaBIEHUU W Ha JACHEXHBIA IO-
TOK B KOMITAHUSX C aKIHSIMH JBYX THIIOB
B CPaBHEHHUM C KOMIIAHHUSIMH, HMCIOITUMHU
OJIMH THI aKIUH (B MPEAMONIOKEHUH, YTO
rpaBa COOCTBEHHOCTH M KOHTPOJII B HUX
COBIaNaoT). JJIsi KOMIIAHWH C OJHUM TH-
IIOM aKIU{ XapaKTepeH cllabo BBHIpaKEH-
HBII MOBBIIATENBHBIA TpeH . s komma-
HUU C IByMsI TUTIAMU aKIUH XapaKTepeH
PE3KO BBIPAXKEHHBIH POCT KOHI[CHTpa-
LMK TOJIOCOB M MPaB Ha JCHEIKHBIN MMOTOK
10 2015 . 1 oTHOCHTENBHAS CTAOMITH3ALINS
B TIOCTIETyFOIIIME TONIbI. B menom mpencras-
JICHHBIE HA PUCYHKE JIaHHBIC MTOJITBEPHKIa-
0T 33JI0KyMEHTUPOBaHHYIO B psjie padoT,
HarpuMep Iwasaki et al. [47], TeHneHIMIO
K YCHJICHHUIO KOHIICHTPAIUHU COOCTBEHHO-
ctu B Poccuu. Takke 3aMETHO yBenuue-
HUE pa3pbiBa MEXKAY MPaBaMu COOCTBEHHO-

CTH W KOHTPOJIS BO BpeMeHH. B uacTHOCTH,
¢ 2011 mo 2020 1. oH BBIpOC € 5 10 9 %.

[IpoBeneHHBIN AECKPUNTUBHBIN U CTa-
TUCTUYECKHI aHaIN3 COOPaHHBIX JaHHBIX
MMO3BOJISIET CAETIATh HECKOIBKO BAXKHBIX BBI-
BOJIOB:

* J10Ji1 KOMIIAHUH C IByMsI TUIIAMHU aK-
A Ha POCCUICKOM (POHIOBOM PBIHKE
JIOCTaTOYHO BBICOKA TI0 MEKIYHAPOJI-
HBIM CTaHAapTaM U CTa0MIIbHA Ha TIPO-
TSHKCHUM BTOPOU JICKa Ibl HOBOTO BEKa;

* MOJABJAIONIEEe OONBIIMHCTBO JTHUX
KOMIaHU# MOSIBUJIOCH B pe3yJbTare
pEUICHUH TPaBUTEILCTBA O IPHBa-
TU3allUU W PEOPraHU3aIK OTpaciel
Y TOJIBKO HEOOIBIIIYIO JIOIFO COCTABIISI-
10T U3HAYAJILHO YaCTHBIC (PUPMBIL;

* 10 2015 1. B KOMIaHUAX C IBYMsI TH-
MaM¥ aKIui MpoucXoauiIa ObICTpas
KOHIICHTpAIIHUs TOJIOCOB W TpaB Ha Jie-
HEXHBIA ITOTOK, CMEHHBIIASICSI OTHO-
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CUTENBbHON cTaOMIU3aIMeldl B mocie-
JIYIOILIKE TOJbI;

e HauymHas ¢ 2013 r., I KoMIaHUH
C IByMsl TUIIaMH aKIU¥ XapakTepHa
OoJpIasi KOHIIEHTPANHS COOCTBEHHO-
CTH U KOHTPOJIA I10 CPABHEHUIO C KOM-
MaHUSAMH, BBITYCTUBIIMMHU OJIUH THII
aKIHH.

5.2. Dkonomempuueckuit ananus

OcHOBHBIE PE3yAbTaThl PErpeccHu-
OHHOI'O aHaju3a JJisi 3aBUCHMOH mepe-
MeHHOU Market-to-book cymMMupoBaHbBI
B Tabn. 3. B Heil mpencTaBicHBI OLCH-
KU mapaMeTpoB monenu (1) mis gersi-
pex pa3HBIX METPHUK pa3pblBa MEXIY

npaBaMu COOCTBEHHOCTH M KOHTPOJI,
MOJIy4YeHHBIE C MMOMOLIBI0 METOAOB (PHK-
CHPOBAHHBIX M CIIy4alHBIX 3()PEKTOB.
Pesynbprarel 000MX BapHaHTOB OIIEHHBA-
HUS TIPUBEICHBI B CBSI3U C TEM, YTO TECT
XaycMaHa OKa3bIBA€TCSl HEIOCTATOYHO
nH(OPMAaTUBHBIM, 0COOCHHO MPHU aHaJH-
3e OyXraJaTepCcKUX IMoKazaresed pe3yib-
TaTUBHOCTU — MOJIEJIA CO CIyYalHBIMU
a¢dexramu gacTo OTBEpPraroTcs Ha 5 %-M
ypoBHe 3HaYMMOCTH. OIEHKH, MOTydeH-
HbIE 110 MOJENHU IyJa, OMyLIEHbl BBUIY
ux HedppekTUBHOCTH — TecT bpoiima —
[larana ykasplBaeT Ha HATHYUE HEHAOIIO-
JaeMOW reTepOreHHOCTH CpeJu KOMIIa-
HUI BO BCeX CIIECIU(PUKAIMIX.

Tabnuua 3. OcHOBHbIe pe3ynbtaTbl perpecCMOHHOro aHanu3a

Table 3. Main results of regression analysis

1 2 3 4 5 6 7 8
RE FE RE FE RE FE RE FE

Dual class —-0.131 0.112

(0.122) | (0.318)
Share preferred -0.010 | —0.027*

(0.008) | (0.015)
Wedge —0.026%%%|—(.037***
(0.009) | (0.013)
Cash_flow_ 0.027*%%| 0.039%**
rights
(0.009) | (0.014)
Voting_rights —0.026***-0.036***
(0.009) | (0.014)

Leverage 1.024%%% | 0.848%*%| 1.024*** | (0.852%%*| [.017*%* | 0.855%*% | 1.024%** | (0.865***

(0.237) | (0.304) | (0.237) | (0.302) | (0.237) | (0.303) | (0.237) | (0.302)
Firm_size -0.016 | —0.011 | -0.017 | —0.012 | —-0.016 | —0.012 | —0.017 | —0.012

(0.014) | (0.016) | (0.014) | (0.016) | (0.013) | (0.015) | (0.013) | (0.015)
Stock_liquidity 0.383*% | 0.418** | 0.388* | 0.419%* | 0.378* | 0.403** | 0.392* | 0.426**

(0.210) | (0.186) | (0.211) | (0.186) | (0.209) | (0.184) | (0.211) | (0.186)
ADR 0.165 0.354 0.161 0.336 0.156 0.325 0.165 0.341

(0.169) | (0.325) | (0.167) | (0.324) | (0.166) | (0.323) | (0.166) | (0.312)
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OKOH4aHwWe Tabn. 3

1 2 3 4 5 6 7 8

RE FE RE FE RE FE RE FE
Industries yes no yes no yes no yes no
Time dummies yes yes yes yes yes yes yes yes
Breusch-Pagan, 0.000 0.000 0.000 0.000
p-value
Hausman, 0.551 0.438 0.449 0.294
p-value
R2 overall 0.200 0.121 0.189 0.089 0.192 0.119 0.188 0.110
No. obs. 1902 1902 1902 1902 1902 1902 1902 1902

Tpumeuanue: 3aBUCHMast IepeMEeHHast — JIOTapu(M OTHOLICHHS] PHIHOYHOH M OyXralaTepcKOH CTOH-
MOCTH aKIIMOHEPHOTO KanuTana. B ckobkax ykazaHEI KitacTep-poOacTHbIE CTaHAaPTHBIE OMIMOKH KOd(-
(UIMEeHTOB perpeccuy. YpOBHH 3HAYNMOCTH KO3 GUIIMEHTOB ToMedeHs! 3Be3noukamu: * — it 10 %,

** a5 % u ***— ma 1 %.

[lepBbie 1Ba cTONOIA TOKA3KIBAIOT Pe-
3yNBTaThI sl Haubosee oomiel (1 moToMy
rpy0o0ii) Mephl pa3pbiBa MEXIY IIpaBaMH
COOCTBEHHOCTH ¥ KOHTPOJIST — (DUKTUBHOM
MIEPEMEHHOM JUTS BBITYCKA aKIMH pa3HBIX
tunoB. O0a BapuaHTa OLIEHUBAHUS, & UIMEH-
HO C TIOMOIIBIO METONIOB (PUKCHPOBAaHHBIX
U CITy4aiiHbIX 9()(EKTOB, YKa3bIBAIOT HA OT-
CYTCTBHUE CBSI3U 3TOU IIEPEMEHHOU C pBbI-
HOYHOM CTOMMOCTBIO KOMIIAHHH, TaK KaK
COOTBETCTBYIOIINE KOA(PPUIIUEHTHI CTATH-
CTHYECKH HE3HAYMMBI.

3TO pe3ynbTar, B 4aCTHOCTH, O3Ha4a-
€T, YTO Ha POCCUHCKOM ()OHIOBOM PBIHKE
KOMIIAHWY C aKIUSMH Pa3HbIX THIIOB B IIe-
JIOM KOTUPYIOTCS 0€3 CyIIECTBEHHOIO [IUC-
KOHTa IO OTHOLICHMIO K KOMIIAHUSM C aK-
musiMu ogHoro tuna. [logoOHbIA pesynsrar
OBUI paHee MoNy4YeH B psijie APYTHxX padbot
Ha POCCUICKHX JaHHBIX, B YACTHOCTH B pa-
6ote Muravyev [8]. Takum oOGpazom ru-
nores3a [/ He HaxOAUT HMOATBEPKICHUS.
Hamnpotus, k03¢ duuneHTs npy psiie KoH-
TPOJIbHBIX IEPEMEHHBIX 3HAUUMBI 1 HIMEIOT
OoKuJaeMblil 3HaK. B wacTHOCTH, pBIHOU-
Hasi CTOMMOCTB BBIIIE y Oosee MpuobLIb-
HBIX KOMIaHu# (K03QGUIUEeHT 3HAYUM
TOJIEKO B MOJIEITH CO CIIy4JaitHBIMH 3 dek-
TaMu), pupmax ¢ Oosee BRICOKUM (DUHAH-

COBBIM PBIYAroM, a TaKKe B KOMIAHUSX,
aKIUU KOTOPBIX 00Jiee JIMKBUIHBI HA (POH-
JIOBOM pbIHKE. PazMep koMnaHuu He oka-
3BIBACT CYIIECTBEHHOTO »(hdeKTa Ha ee
PBIHOYHYIO CTOMMOCTh. DUKCHPOBAHHBIC
3¢ dEeKTHI TIEPHOIOB HAOTIOEHSI COBMECT-
HO CTaTHCTUYECKH 3HaYUMBI. OTpacieBbie
(DMKTUBHBIC TIEPEMEHHBIC TAKKE COBMECT-
HO 3HaYUMBI B MOJIEITH CO CITy4aiHBIMHU (-
dhexTamu. B mogenu ¢ puKCHpOBaHHBIMH
3¢ dexkTaMu OHH MO ONPEICICHHUIO BKITIO-
4YeHbl B (puKCHpOBaHHbBIE 3((eKTh KoMma-
HUH U SBHBIM 00pa30M HE OLICHUBAIOTCS.
Cronbuet 3 u 4 Tabn. 3 moka3bpIBaloOT
pe3yNbTaThl OIICHUBAHKS TTApAaMETPOB MO-
JIeJH, TIIe UCIOJIb30BaHa BTOpAas METPH-
Ka pa3pbiBa, a UMEHHO JOJISI TPUBUJICTH-
POBaHHBIX aKIUH B KalWTaJIe KOMITAHHH.
Kosddunuent npu 3ot nepeMeHHOH OT-
punaTteieH B 000ux CTo0IaX, HO CTaTH-
CTHYECKH 3Ha4MM Ha ypoBHE 10 % Tonpko
B MOJeNH ¢ GUKCHPOBAHHBIMH 3 deKTa-
Mu. TakuM 06pa3oM, CONIACHO 3TOW MoJie-
JIY, Y HAC HET BECKUX OCHOBaHUU yTBep-
KaTh, YTO PE3YJIETATHBHOCTH KOMITAHUH
CBsI3aHa C JI0JIel MPUBUIIETHPOBAHHBIX aK-
it B ee kanutane. CylecTBeHHBIX H3Me-
HEHUH B BEIMYMHE U 3HAYUMOCTH K03 -
IUCHTOB TIPU KOHTPOIBHBIX MePEMEHHBIN
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10 CPABHEHHIO C MOJICISIMHU B CTOJIOIAX
1 u 2 e Habmonaercs. B memoM MoxHO
clienaTh BBIBOJ O TOM, 4TO TUIOTe3a H2
HE HAaXOJAUT TOATBEPKAEHUS TP HUCTIONh-
30BaHUU 3TOW METPUKH pa3pbiBa MEKIY
IpaBaMu COOCTBEHHOCTH M KOHTPOJIS.

Cronbubl 5 U 6 MOKa3BIBAIOT PE3yib-
TaThl JJid MEPEMEHHON pa3pwiBa, pac-
CYNTAHHOW KaK pa3HOCTh MEXIY IpaBa-
MH KpyIHEHIIero akioHepa Ha yqacTue
B yIpaBJIEHWH W HA JEHEXHBIH MOTOK.
B o6oux ciryuasx ko3¢ dunuenT npu 3Toi
MIEPEMEHHOM OTPUIIATENIEH U CTaTUCTUYC-
CKH 3Ha4MM Ha ypoBHe 1 %, yka3bIBasi, 4To
pOCT pa3phiBa Ha 1 MPOICHTHBIH YHKT Be-
JIeT K CHIDKCHUIO PHIHOYHOW KanmuTann3a-
uuu Ha 2,6-3,7 %. 3ameTum, 4yTO cpeaHee
3HAYEHHE pa3pbiBa B KOMIAHHSX C JBY-
M TUIIAMU aKiui paBHoO 6,14 %, mostomy
POCT 3TOTO MOKa3arens Ha | MPOIeHTHBIH
IYHKT — BECHbMa CYIIECTBEHHOE M3MCHE-
are. KoaghummenTs npu KOHTPOIBHBIX
IIEpEeMEHHBIX CYIIECTBEHHO HE MEHSIOT-
cs 10 CPaBHEHHIO C paHEe MPUBEICHHBI-
MU pesynbraTamu. Takum oOpaszoM, pe-
3yJIBTaThl, IOJTYYCHHBIC JIJISl 3TOH METPHUKH
pa3phiBa, HE MO3BOJISIOT OTBEPTHYTH TH-
nore3y H2.

Haxoneir, ctoa0O1p! 7 1 8 OKa3bIBAIOT
pe3yabTaThl OIICHUBAHUS MOJEIH, B KOTO-
PYIO 110 OTAEIBEHOCTH BKJIIOUEHBI TEPEMEH-

Hble, ONMHCHIBAIOIINE MpaBa KPyMHEHIIIe-
ro aKI[MOHepa Ha y4yacTHe B yNpaBICHUU
W Ha JICHSXKHBIN MoToK. Bee koaddumnu-
€HThI IPU YIOMSIHYTBIX IIE€PEMEHHBIX OKa-
3bIBAIOTCA CTAaTUCTUYECKU 3HAYMMBIMU
Ha ypoBHE 1 %, mpu 3TOM pBIHOYHAS CTO-
HMOCTb KOMIAHUM PACTET C YBEIUUYECHU-
eM JO0JU KpyIHEHIIero akimonepa B je-
HEXHOM TOTOKE, HO MajJjaeT C POCTOM €ro
JIOJIM B IIpaBe Ha y4acTHE€ B yNPABICHUMU.
OTOT pe3yabTaT TOBOPUT B MOJb3Y BbI-
JBUHYTOW B Hayaje MCCIEIOBAHUS TUIIO-
Te3bl H3. OTMeTHM, 4TO TOMOOHKIN pe-
3yJBTar ObLT paHee MOoIydeH B psije padbot
10 TAHHBIM 3apyOeKHBIX PHIHKOB, B 4aCT-
Hoctu Gompers et al. [3]. UaTepecHo, 9TO
KOS UIUEHTHI NIPH TTEPEMEHHBIX IS
MpaB COOCTBEHHOCTH U KOHTPOJS B OJI-
HOW U TOW ke crneruuKanuu OKa3biBa-
FOTCSl OYCHb OJIM3KH JPYT Apyry (B 4act-
HOCTH, JTAHHBIEC HE TIO3BOJISIIOT OTBEPTHYTh
JIOTIONTHUTEIBHYIO TUTIOTE3Y Voting rights =
=— Cash_flow_rights ipu 1100bIX KOH-
BEHI[MOHAIBHBIX YPOBHSAX 3HAYUMOCTH).
KoadpurueHTs! mpu KOHTPOIBHBIX MEpe-
MEHHBIX MaJIO OTIMYAIOTCS OT T€X, YTO ObI-
JIY TIOJTyY€HBI PaHee.

PesynwraTe! aHanmm3a y3Koi moaBeI00p-
KU, BKJIFOYAIOIIEH TOJIBKO KOMITAHUU C JIBY-
Ms TUIIAMU aKUUH, B LIEJIOM MOATBEPXKIAIOT
c/leNaHHbBIE paHee BBIBOJBI (TalI. 4).

Tabnuvua 4. Pe3aynbTaTbl perpecCMoHHOro aHanv3a A NoABbl60pKM KOMN3HUM

C ABYymMA TUNnamu aKuum

Table 4. Results of regression analysis for a subsample of dual class stock

companies
1 2 3 4 5 6
RE FE RE FE RE FE
Share preferred -0.002 -0.020%**
(0.006) (0.007)
Wedge -0.013* -0.021*+*
(0.008) (0.010)
Cash_flow_rights 0.012 0.020*
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OKOH4YaHwWe Tabn. 4

1 2 3 4 5 6
RE FE RE FE RE FE
(0.009) (0.011)
Voting_rights -0.013* -0.021**
(0.008) (0.010)
Leverage 0.478* 0.266 0.476* 0.310 0.474* 0.308
(0.253) (0.266) (0.253) (0.273) (0.254) (0.274)
Firm_size -0.003 -0.003 -0.004 -0.002 -0.004 -0.002
(0.015) (0.017) (0.015) (0.016) (0.015) (0.016)
Stock_liquidity 0.016 0.151 0.001 0.108 -0.006 0.101
(0.176) (0.175) (0.176) (0.190) (0.173) (0.190)
ADR 0.028 0.184** 0.014 0.170** 0.014 0.180%*
(0.120) (0.077) (0.116) (0.066) (0.117) (0.069)
Industries yes no yes no yes no
Time dummies yes yes yes yes yes yes
Breusch-Pagan, 0.000 0.000 0.000
p-value
Hausman, 0.062 0.340 0.453
p-value
R2 overall 0.253 0.004 0.246 0.069 0.247 0.065
No. obs. 618 618 618 618 618 618

Ipumeuanue: 3aBUCHMAasi IEPEMEHHAS — JIOTAPH(PM OTHOIICHHS PHIHOYHOM 1 OyXranTepCcKO CTOH-
MOCTH aKIIMOHEPHOTO KanuTana. B ckoOkax yka3aHbl KliacTep-poOacTHbIE CTaHIAPTHBIC OMIHOKH KO3~
(UIMEHTOB perpeccur. YpOBHU 3HAUUMOCTH KOO PHUIIUSHTOB TOMEUEHBI 3Be3n0ukamu: * — mist 10 %,

** g 5 % u ***— s 1 %.

OTMETHM, 9TO PE3yNIbTaThl MPeICTaB-
JICHBI TOJIBKO JJIS1 MOZENEH, aHATOTHYHBIX
MozensM 3—8 Tabi. 3, mockodbKy K03 du-
LUEHT Ipu nepeMeHnoit Dual class B Mo-
neisx 1 u 2 tabm. 3 He MOXKET OBITH OLIEHEH
Ha y3KO¥ MOABBHIOOpPKE (dTa IepeMeHHas
Bcerga mpuHuMaet 3Hadenne 1). CormmacHo
MIpEeICTaBICHHBIM B Ta0I. 4 pe3ynbraram,
PE3YABTaTUBHOCTH KOMIAHWUHM OOPATHO CBSI-
3aHa C pa3pbIBOM MEXy MpaBaMu Ha y4a-
CTHE B YIIPaBJICHUM M TIpaBaMU Ha JICHEXK-
HEIH TTOTOK KpyIHE#Iero akmuonepa. OHa
sBIIsieTCs yOBIBatoIeil GyHKIMeH KOHIICH-

TpaIyy MpaB KOHTPOIS M BO3pacTaroIen
¢yHKUMEH npaB cOOCTBEHHOCTH, C HE3HA-
YUTEIBHBIMU OTIUYHSIMH dTHX 3PPEKTOB
1o abCOIOTHOW BEIMYNHE.

HeobxomuMo Takxke Moa4epKHyTh, 4TO
MOJTyYeHHBIE PE3YJBTaThl JOCTATOYHO CTa-
OWJIBHBI, €CJTH HE KOJMYECTBEHHO, TO Ka-
YECTBEHHO, NIPH 3aMEHE COOTHOILIEHHUS
PBIHOUHOM M 0aTaHCOBOW CTOMMOCTH aK-
[UOHEPHOTO KamuTasia Ha KO3(QQHUIHECHT
To6una. B 10 ke BpeMsi pe3ysbTaThl OIe-
HUBAaHUS MOJEINEH, NCIIONB3YIOMUX OyX-
raJTepCcKHe MoKa3aTeld Pe3ylbTaTuBHO-
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CTH, BKJIFOYAsi CABUHYTHIE BO BPEMEHU
Ha OJIMH TOJ BIepen (M3-3a UHEPIIMOHHO-
CTH OyXraJTepCKUX IMOKa3aTelnei), yKa3bl-
BalOT Ha 3aMETHO MEHBIIYIO 3aBUCUMOCTD
MMOCJIEAHUX OT pa3pblBa B IpaBax coO-
CTBEHHOCTH U KOHTPOJsi!. DTO MOXKET 03-
HauaTh, YTO Pa3pbIB B OOJIbIIEH Mepe BIIH-
seT Ha MOJUTHUKY paclipeleieHus 10Xoaa
MECXKAY KPYITHBIMU U MCJIKMMHU aKMOHEpa-
MH, a He Ha TEXHHIECKYI0 3 (HEKTUBHOCTH
MMPOM3BOCTBA. boyee moxHOE mpeacTaB-
JIeHue 00 PTOM MOXKHO MOJyYHUTh, aHAIIH-
3Upysi, HAIPUMEP, CBSI3b pa3pblBa U HHBIX
MoKa3arejecii KOMIaHuM, B YaCTHOCTH JU-
BHJICHIOB, 4TO, OJTHAKO, HAXOAUTCS 33 PaM-
KaMH{ HACTOSIIETO HCCIIEeTOBAHMS.

6. ObcyxpeHune pe3ynbraToB

B Hacrosiieil cratbe BIEpBbIE MOA-
pOOHO OMHMCaH CErMEHT POCCHUICKUX My-
OJIMYIHBIX KOMITAHUH C aKIHSIMH Pa3HBIX
TUIIOB U JIaHbl OLICHKU BIUSIHUS pa3pbiBa
MEXy MpaBaMu COOCTBEHHOCTH M KOH-
TPOJIs, BO3HUKAIOIIETO BCIEACTBUE BBIIY-
CKa aKIMi pa3HbIX TUIOB, HA PE3YJILTATUB-
HOCTb KOMITaHHI.

[Tokxazano, yto B mepuon c 2011
1o 2020 1. KOMIIaHUH C AKITUSAMHU JIByX TH-
110B cocTasirsun ooinee 30 % o01iero uncia
KOMIIaHHUH, aKIIUN KOTOPBIX KOTUPOBAIUCH
Ha MockoBckoii Oupxke. [To MexmyHapos-
HBIM MepKaM 30 % — 0CTaTOuYHO BHICOKAs
noiist. JlaHHbIe CBUJIETENBLCTBYIOT O €€ CTa-
OMIIBHOCTH BO BPEMEHHU: YE€TKO BBIPAYKEH-
HOU TMHAMUKH K YBEIMUYCHUIO UIH CHUXKE-
HUIO 3TOH 10JIM HE IPOCMATPUBACTCSL.

Taxxe yCTaHOBIIEHO, YTO POCCUICKHE
KOMITAaHUH C aKIIUSIMHU JIByX THUIIOB JIOBOJIb-
HO paszHopoaHbl. Cpean HUX KaK TUTaH-
16l THIIA ITAO «PocceTu», «PocTenexomy,
Coepbank u «CypryTtHedTeras», Tak
U CPAaBHUTEIHHO HEOOJBIINE KOMITAHHHI
tuna [TAO «Jlenzonoro», «lleHTpanbHbIi
Tenerpad», «LleHTp MEKAYHAPOAHOH TOP-
TOBITI.

! CoOoTBETCTBYIOIINE PE3YNIBTATBl MOTYT OBITH
THOJIY4YEHBI T10 3aIPOCy y aBTOPOB CTaThH.

BaxHo, uTo nopasisroniee OOJIbIINH-
CTBO POCCHMCKHUX MyOIUYHBIX KOMITAHUMH,
MMEIOIINX aKIIUU JBYX THUIIOB, — 3TO OBIB-
M7 TOCYJapCTBEHHBIE IPEATIPHUSTHS, TIPH-
BaTU3UPOBAHHBIE 10 TIEPBOMY BapHaHTY,
KOTOPBIM moapa3zyMeBaj BBIIYCK MPUBU-
JIETUPOBaHHBIX akIMi B 00beMe 110 25 %
YCTaBHOTO KaluTaja, Ui K€ KOMIIaHUH,
CO3JJaHHBIE B X0/I€ PeOpMBI AIEKTPOIHEP-
TeTHUKH (peTHOHAJIbHBIE TEHEePUPYIOIINE
1 cOBITOBBIE KOMITAaHHH). BBITyCK puBHITE-
TUPOBAHHBIX KM BHE MPUBATU3ANNN 1/
i peopMBI IMEKTPOIHEPTETUKH — CKO-
pee UCKITIoYeHre, YeM MpaBmiIo. JTo pa3u-
TeNbHO oTII4YaeT Poccuio ot GonbIMHCTBA
IpYTUX FOPUCAWKIIAN, TJIe PEIICHUS O BHI-
TyCKe aKIWH Pa3HbIX TUIIOB TPUHIMAIOTCS
MPEeIIPUHAMATEIISIMH, KaK TPaBUIIO, B MO-
MEHT MEPBUYHOTO BHIXOJ]a Ha ()OHIOBBIH
pBIHOK, cortacHo Amoako-Adu et al. [21].

B nagane 2010-x rT. B poccuiicKux
KOMIAHUAX C IBYMsI TUITAMH aKIIWi HAOIFO-
JTaJICs 3aMETHBIN POCT KOHIIEHTPAIHH CO0-
CTBEHHOCTH M KOHTPOJIS1, O0J1ee SIBHBIN, 4eM
B KOMITAHUSIX C OTHUM THUIIOM akuuii. B pe-
3y/bTare K KOHI[y BTOPOTO JECSTHIIETHS
XXI B. 1151 pOCCUNCKUX KOMIIAHUM C JBY-
Ms THUTTIAaMH aKIui OblIa XapakTepHa Oojee
BBICOKasi KOHI[EHTPAIUsS COOCTBEHHOCTH
U KOHTPOJISL IO CPAaBHEHUIO C KOMITAHUS-
MH, BBITYCKABIIMMH JHUIIh OJHH THUII aK-
uui. [Ipu stom B 2011-2020 rr. mpoucxo-
WO TIOCTENIEHHOE YBEINYeHHNE Pa3phIBa
MeXTy IpaBaMH KPYITHEHUIIIETO aKIIHOHepa
Ha yJacTHe B YIIPaBICHUH U HA JICHEKHBIH
MOTOK, OT 5 110 9 %. HecMotps Ha Takoit
pOCT, pa3phIB OCTaBajcs HUXKE CpelHe-
ro YpPOBHS JJisl 22 3amaHOCBPONEHCKUX
¥ BOCTOYHOA3MATCKUX YKOHOMUK, U3y4YeH-
HBIX Jiang et al. [12].

C LEIBI0 OLICHKHU BIUSHUSA CIIOKHOM
CTPYKTYpPBI aKLIMOHEPHOT'O KaruTaia Ha pe-
3yJIbTaTUBHOCTh KOMITAHUN HaMu OBLTH
MPOTECTUPOBAHBI TpHU rumnoressl. Ileppas
HI, rnacamasi, 9To pOCCHIICKIE KOMIIAaHUN
CO CIIOYKHOM CTPYKTYPOM aKIIMOHEPHOTO Ka-
MUTalIa UIMEIOT MEHBIITY0 3KOHOMUYIECKYIO
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PE3YNBTaTUBHOCTD, M0 CPABHEHHIO C KOM-
IIaHWUsAIMU, aKHHOHCpHBIfI KaIlmuTaJl KOTOPBIX
c(hopMHUPOBaH MyTeM BBIITYCKa aKIHiA OTHO-
r0 THTA, OblIa OTBEeprHyTa. TakuMm 00pazom,
BBIIYCK aKIHi pa3HBIX THIIOB caM To cebe
HE BeJeT K CHIKECHHUIO PHIHOYHOM CTOMMO-
CTH KOMIIaHUW. DTO IPOTUBOPEUUT Pe3yib-
Taram psiaa paboT Ha 3apyOeKHBIX TAHHBIX,
BKrouast Masulis et al. [25] u Baulkaran
[29], omHaKO XOPOIIO COTIIACYETCS C pe-
3ynpTaTaMu 0ojiee paHHWUX HCCIIeOBaHUI
[0 POCCUICKOM PBIHKY, B YHACTHOCTH C pa-
ootoii Muravyev [8].

Bropas runoresa H2 o TOM, YTO 3KO-
HOMHYECKasA pE3YyJIbTaTUBHOCTDH KOMITaHHI
yOBIBaeT 1O Mepe POCTa pPa3phiBa MEXKIY
IIpaBaMy KpPYITHEHIIIEro akImoHepa Ha yJa-
CTHE B YIIPABICHUH U HA TIOJYYCHUE JOXO-
Ja, He OTBEPraeTcs 1o pe3yabsTaraM MpoBe-
JleHHoro ananuza. OGHAPYKEHO, UTO POCT
paspbiBa Ha | MPOLEHTHBINA MYHKT BEJET
K CHIDKEHUIO PHIHOYHOW KalWTaIN3aIiH
Ha 2,6-3,7 %.

Tperbs runoresa H3, yTBepkaaromas,
YTO SKOHOMHYECKAs! PE3yJIBTaTHBHOCTD CHU-
JKaeTcs M0 Mepe PoCTa MpaB KPyIMHEHIIero
aKIMOHepa Ha y4acTHe B YIIPABICHUH H YBe-
JIUYMBAETCS 110 MEPEe POCTa €ro MpaB Ha IMo-
Jy4eHne J0X0/a OT KOMITAaHHH, TaK)Ke HaXo-
JUAT TTOATBEPIKICHNE B POCCUICKUX JTAHHBIX,
YTO XOPOILIO COMNIACYeTCs C Pe3ylbTaTaMu
psna uccienoBaHU Ha 3apyOSKHBIX PhIH-
Kax, B yactHoctd Gompers et al. [3].

Heo6xoanmMo OTMETHUTH HECKOIBKO
OTpaHWYEHHH MTPOBEACHHOTO aHAIH3A.

Bo-nepesvix, 00bekTOM HCCIEIOBAHUS
SIBISUTHCH POCCHIMCKHE TyOIHYHbIe HE(H-
HAaHCOBBIC KOMITaHUHW, aKIIUHU KOTOPBIX 00-
pamanuce Ha MockoBckoit Oupxe. [lpu
9TOM B CTpaHe MMeeTcs OONBIION cer-
MEHT HEeMyOJMYHBIX KOMITAHUH C aKIns-
MU pa3HbIX TUTIOB. OYEBUIHO, YTO aBTOMA-
THYECKOE pacrpoCTpaHeHHUE MOTYyYEHHBIX
B HACTOSIIEH CTaThe pe3yJbTaTOB Ha 3THU
KOMIIaHHUH HEBO3MOXKHO. )IHSI IMOJIy4YCHUA
MIPEACTABICHHUS O TOM, YTO TPOUCXOIUT
B OTUX KOMTAHUSX, HEOOXOMUMBI JOIIOJ-

HUTEJBHBIC YCIIHUS IO (POPMUPOBAHUIO BhI-
0opkH, cOOpY AaHHBIX U UX aHAIU3Y.

Bo-emopuix, aklleHTUPOBaH pa3phIB
MEXly MpaBaMu COOCTBEHHOCTH M KOH-
TPOJISA, BEITEKAIOIINN U3 BBITyCKa aKIUN
pa3HbIX TUMOB. [Ipu 3TOM He ydTeHHI (U3-3a
OTCYTCTBHS HaJIC)KHBIX JIAHHBIX ) HHBIC Me-
XaHU3MBI YCHJICHUSI KOHTPOJISL B KOMITaHH-
SIX, B YaCTHOCTU MHUpaMHUIaIbHbIE U TIepe-
KpPECTHBIE CTPYKTYPHI BIIaJICHHSI, KOATHITUH
aKIIMOHEPOB, TOJIOCOBaHKE 110 JJOBEPEHHO-
ctu. Kak nokazano Chernykh [7], umeHnHO
MUPAMUTATEHBIE CTPYKTYPHI SIBIISTFOTCS Ca-
MBIM PaclpOCTPaHEHHOCTH MEXaHH3MOM
ycuieHus: KoHTpoust B Poccun.

B-mpembux, moTeHIIHATBFHOE OTpa-
HAYEHWE CBS3aHO C HAIMYHWEM HIOAHCOB
B TIpaBax, MPe0CTaBIISEMbIX TOJIOCYFOIIM
(0OBIKHOBEHHBIM) M HETOJIOCYIOIIUM (TIpH-
BUJIETHPOBAHHBIM) aKIMOHEPAM POCCHIA-
CKHX KoMITaHWi. B wacTHOCTH, HE0OX0aU-
MOCTB OTIPEJIENSITh B YCTaBE KOMIIAHUH TEM
WU WHBIM 00pa3oM IHUBHUACHIEI 1O TPH-
BIJICTHPOBAHHBIM aKIUsAM O3HAYaeT Jie-
BHAIMIO OT KJIACCUYECKOM CUTyaIllH, KOT-
Jla y IByX THUIIOB aKIUH MJICHTHYHBI TIpaBa
Ha JICHS)KHBIH IIOTOK, HO Pa3In4aroTcs mpa-
Ba Ha ydJacTHe B ympaBlieHHH. Brpodewm,
MMEIOIINECs NCCIIEOBaHUs, B YACTHOCTH
Muravyev [42], yka3bIBalOT Ha HecCylle-
CTBEHHOC BJIUSHHE Pa3IM4Mil B MpaBax
Ha JICHEXHBIH MMOTOK y Pa3HBIX THUIIOB aK-
UM OJTHOM U TOW )K€ KOMIIaHWUW HA pa3HHU-
Iy WX IIEH.

7. 3aknioueHue

[annast ctaThs npecienoBana ABeE Lie-
JIN: OXapaKTepU30BaTh CEIMEHT POCCHUM-
CKHUX ITyOJIMYHBIX KOMITAHUH C aKIHsIMU
Pa3HbIX TUIIOB, BKJIIOYAsl BOIIPOC UX I'€He-
3MCAa, U OLCHUTH BIIMSHUE CIOKHON CTPYK-
Typbl aKIMOHEPHOTO KalHUTaja Ha SKOHO-
MHUYECKYIO pe3yJbTaTUBHOCTh KOMITAHUM.
B crarbe ucnonb3oBaHa YHUKaIbHASA U CO-
OpaHHAas 9aCTHYHO BPY4YHYIO 0a3a JaHHBIX,
XapaKTepU3yIolias BCI0 T€HEPAIbHYIO CO-
BOKYITHOCTb POCCHUICKUX ITyOJIMYHBIX He-
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¢uHaHCOBBIX KoMmaHuil B mepuox ¢ 2011
mo 2020 1.

C moMOIbI0 METOJIOB JECKPHUIITHB-
HOTO, CTaTUCTHYECKOTO0 U IKOHOMETPH-
YeCKOTO aHaiu3a 0OHapyXeHO, UTO OIS
KOMITaHUH C IBYMsI TUTIAMH aKIIUH Ha pOC-
cuiickoM (pOHZOBOM PHIHKE BBHICOKA M OT-
HOCHUTEIBLHO CTaOWJIbHA B TIEPUO]] HAOIIO-
JIEHUs, 9TO MOMAABIAIONIEee OOIBIIMHCTBO
TaKWX KOMITAaHUH OBIIN CO3JaHBI B XOIE
MIPUBATHU3AIMN W/WIIA PEOPTaHU3aINH OT-
paciieii u A HUX XapaKTepHa 3HAYUTEIb-
Hasl KOHIICHTpAIUs [IpaB KOHTPOJS U COO-
CTBEHHOCTH y KpYIHEHIIero akiroHepa,
PaBHO Kak M PacTyIIMHA pa3pbiB MEXKIY €To
IpaBaM# COOCTBEHHOCTH M KOHTPOJIS.

C IOMOIIIBIO PETPECCHOHHOTO aHAH3a
YCTaHOBJICHA CBSI3b MEX/TY PE3YJIbTaTUBHO-
CTBIO KOMITaHUI, U3MEPSAEMON OTHOLIIEHUEM
PBIHOYHOM M 6aTaHCOBOM CTOMMOCTH aKIIH-
OHEpPHOTO KaluTalla, U CIOKHOU CTPYKTY-
PO aKIIMOHEPHOTO KaIiTaja, BOZHUKAFO-
el BCIIEICTBUE BBIMTYyCKA aKIUH pa3HBIX
TUTIOB. Y 3TOTO OOIIET0 BHIBO/A €CTh Psil
HIOAHCOB. B yacTHOCTH, HA pBIHKE HE Ha-
OmromaeTcs yCTOHYMBOTO TMCKOHTA B Ka-
MUTAIU3AIMNA KOMITAHUH ¢ BYMS TUIIAMH
aknuii. PaBHBIM 00pa3oM 00beM BEITyCKa
HETOJIOCYIOIUX (MTPUBUIETHPOBAHHBIX) aK-
Ui c1abo CBsI3aH C PHIHOYHOM KaluTau-
3alMel KOMITaHHM.

B To e Bpems ycraHOBiIEeHa o0part-
Has CBsI3b MEXIY PBIHOYHOMN KalluTaamn3a-
el 1 pa3psIBOM MEXTy IpaBaMH rooca
Y TIpaBaMH Ha JCHEKHBIA MOTOK KPYITHEH-
miero aknuoHepa. [Ipu 3Tom kanuranu3za-
M. KOMITAHWUY SIBIIICTCSI BO3PACTAIOIICH
(GyHKIMEH OT TpaB Ha JIEHEXKHBIN MMOTOK
" yOBIBarOIIEl — OT MIpaB rojioca KpyIi-
HEWIIero akmuoHepa, a abCONFOTHBIE Be-
JUYUHBI 3TUX 3(P()EKTOB TTOUTH COBMAIAIOT.

[Tonmaraem, 4To MOMyYeHHBIE B HACTO-
SIIEeN CTaThe BBIBOJABI MOTYT OBITH 3HAYH-
MBI U MHTEpPECHBI JJIsI aKaJeMHUYeCKOTO
cooOmiectsa (HayyHasi 3HAYMMOCTD), HHBE-
CTOPOB M PETYIATOPOB (HOHIOBOTO PHIHKA
(mpakTHueckas 3HAYUMOCTH). [l mHBe-

CTOPOB OCOOYIO IIECHHOCTh MPEACTABISIET
pe3yabTar o ToM, 4TO (akT BBITYCKa aK-
Ui pa3HbIX THIIOB HE BIICYET CHUXKCHUS
PBIHOYHOM CTOMMOCTH KOMMaHUM. Takou
TUCKOHT HaOII0AaeTCsl TOJIBKO B KOMITaHH-
SIX, TII€ CYILECTBYET 3HAYNTEIbHBIN Pa3phIB
MEXAY MpaBaMK COOCTBEHHOCTH M KOHTPO-
JI1 KpyIHEeNIIero akiuoxHepa. ITOT BHIBOJ
MOXET OBITh MOJIe3EH MpH HOPMUPOBAHUU
WHBECTUIIMOHHBIX CTPATETUH C HUCIOJb-
30BaHHMEM aKIWi pa3HbIX TUTOB. s pe-
TYJIATOpa PbIHKA Ba)KHO MOATBEPKACHHE
B XOJi€ NIPOBECHHOTO aHaJu3a pa3yMHO-
CTH OTpaHWYEHUI Ha MAKCUMAJIBHYIO JIOMIO
MPUBWICTUPOBAHHBIX aKIMH B KalUTale
KoMTIaHui (B HacTosMee BpeMs B Poccnn —
25 % aKIMOHEPHOT'O KalKuTaia), 9To CysKa-
€T MaKCUMaJIbHBIN Pa3pbiB MKy TIpaBaMU
COOCTBEHHOCTH UM KOHTpOJISL. Pe3ynbrars
MOTYT OKa3aThCs MOJIE3HBIMH U MPH 00-
CY)XJICHUH MEPCIIEKTHB JabHeHIeH mbe-
payM3aIiuil peryTMpOBaHUs aKIIUH Pa3HBIX
THTIOB, YTO YK€ CIIETaHO TPUMEHHUTEIHEHO
K MEKAYHapOIHBIM KOMIIAHUSAM, TIepere-
M B CrieriuanbHple aJMIUHUCTPATHBHBIC
paifonsl (CAP) B mopsiike peaoMUIIIIISIINN.

Jna axkamemuyeckoro coobmiecTBa
0COOCHHO Ba)KEH HEOOBIYHBIN TEHE3WC
POCCHICKIX KOMITAaHHI C aKIIUSMH Pa3HBIX
tunoB. [lockonbKy moxasinsomee 60b-
IIMHCTBO TaKUX KOMIIaHWH BO3HHKIIO B pe-
3yJbTaTe KBAa3MIKCIIEPUMEHTa, a UMEHHO
BCIIEZICTBHE PEIICHHM MPaBUTEIHCTBA Ka-
carebHO MTPUBATH3ALNH U PEOPTaHU3AINN
oTpaciieil, 17 HUX He XapaKTepHa mpooire-
Ma Heclly4aifHoro otoopa, 3aMeTHO OCIIOX-
HAIOIIAs OU3aiiH SMIUPUYECKUX PadoT
Ha JJAHHBIX APYTUX CTPaH. YHHUKAJbHBINA
reHe3uc KOMITaHHWH ¢ JIByMsI THITAMH aK-
uuii B Poccuu B 11es10M [TO3BOJISIET UCIIOIb-
30BaTh CTaHAAPTHBIE METO/IBI aHAIN3A 0e3
pHCKa CMEIEHHs OLIEHOK BCIIEICTBUE Ce-
JIEKTUBHOCTH BBIOOPKHU. Takum oOpazom,
MIPOBEICHHBIN B cTaThe IKOHOMETpHUeE-
CKUH aHaJIHM3 yCTaHOBHJI HETaTUBHBIN (-
(hekT pa3psiBa MEXIy IpaBaMHu COOCTBEH-
HOCTH W KOHTPOIISI Ha YKOHOMHYECKYIO
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PE3YIABTaTUBHOCTh KOMIIAHUM B KBa3U-
SKCIIEPUMEHTANBHBIX YCIOBUSIX IK30TCH-
HOTO BO3HUKHOBEHUS KOMITAHUH C ABYMS
TUIIAMH aKIUH.

HaxkoHen, Ba)xHO TOMTYEPKHYTH, YTO
KBa3UAKCIIEPUMEHTAJIbHBIN XapakTep AaH-
HBIX 110 POCCUICKUM KOMIIaHUSIM C aKIIHsI-
MU Pa3HBIX TUIIOB MOXKET OBITH C yCTIIEXOM
WCTIOJIF30BaH B NAIBHEHUIIINX dMITHpUYC-
CKHX HCCIIeJOBAaHUIX, HAINPaBJICHHBIX
Ha JIUKBUIAIUIO TIEJIOTO Psifia TAaKyH B UMe-
formeMcs 3HaHuH. K HUM MOXXHO OTHECTH
OTCYTCTBHUE JIOCTOBEPHBIX CBEJCHUM O BIIU-
STHUM UJCHTUYHOCTU WJIU THUIA KOHTPO-
JIAPYIOMIETO aKIMOHEpa Ha CBS3h MEXIY
pa3phIBOM B IpaBax COOCTBEHHOCTH M KOH-
TPOJIS, C OJHOW CTOPOHEI, U TIOBEJICHUEM
U pe3yJbTaTaMu KOMIIAHUN — C ApYrou,

Cn1coK ncnonb30BaHHbIX UCTOYHMKOB

a TakXe Mpo0eIbl B MOHMMAaHUU POJIU BTO-
pOro KpynHeHuero akimoHepa B cMsrde-
HUU MOCJIEACTBHI pa3pbiBa B MpaBax co0-
CTBEHHOCTHU U KOHTPOJISA y KPyIHEHIIero
akiuoHepa. Taxke HETOCTATOUHO U3YyYEH-
HBIMH OCTAIOTCS OCIIENCTBUS pa3phiBa I
JUBUICHIHOMN HOJIUTHKH, CMEHIEMOCTH Me-
HCI>)KMCHTA U I/IHHOBa]_[I/IOHHOI\/'I AKTUBHO-
CTH KOMITaHHM. B wacTHOCTH, OcTaeTcs
HE JI0 KOHIIa SICHBIM BOITPOC, B KaKO Mepe
3Ta MOBHIIICHHAs HHHOBAIIUOHHOCTh CBS3a-
HAa C XapaKTepUCTUKaMH OCHOBarelel (up-
MBI, & B KAKOW HEMOCPEACTBEHHO C Pa3phbl-
BOM B IIpaBax CO6CTB€HHOCTI/I 1 KOHTPOJIA.
AHaJII/I3 JAaHHBIX I10 pOCCHfICKPIM KOMIIaHH-
sIM, TZI€ POJIb OCHOBATENeH (GUPMBI MOXKET
OBITH BBIHECEHA 32 CKOOKH, MOXKET MPOITUThH
CBET Ha 3TOT BOIIPOC.

1. Black B. S., De Carvalho A. G., Gorga E. Corporate governance in Brazil / Emerging
Markets Review. 2010. Vol. 11, Issue 1. Pp. 21-38. https:/doi.org/10.1016/j.ememar.2009.09.004
2.Aggarwal D., Eldar O., Hochberg Y. V., Litov L. P. The rise of dual-class stock
IPOs // Journal of Financial Economics. 2022. Vol. 144, Issue 1. Pp. 122—-153. https:/doi.

org/10.1016/j.jfineco.2021.12.012

3. Gompers P. A., Ishii J., Metrick A. Extreme governance: An analysis of dual-class firms in
the United States // Review of Financial Studies. 2010. Vol. 23, Issue 3. Pp. 1051-1088. https:/doi.

org/10.1093/rfs/hhp024

4. Burkart M., Lee S. One share-one vote: The theory / Review of Finance. 2008. Vol. 12,

Issue 1. Pp. 1-49. https:/doi.org/10.1093/rof/rfm035
5. Yan M. Permitting dual class shares in the UK premium listing regime —a path to enhance

rather than compromise investor protection // Legal Studies. 2022. Vol. 42, Issue 2. Pp. 335-357.

https://doi.org/10.1017/1st.2021.50

6. Weng C. X., Hu A. J. Every sunset is an opportunity to reset: an analysis of dual-class
share regulations and sunset clauses // Journal of Corporate Law Studies. 2022. Vol. 22, Issue 1.
Pp. 571-603. https:/doi.org/10.1080/14735970.2022.2067023

7. Chernykh L. Ultimate ownership and control in Russia // Journal of Financial Economics.
2008. Vol. 88, Issue 1. Pp. 169—192. https://doi.org/10.1016/j.jfineco.2007.05.005

8. Muravyev A. Boards of directors in Russian publicly traded companies in 1998-2014:
Structure, dynamics and performance effects / Economic Systems. 2017. Vol. 41, Issue 1. Pp. 5-25.

https://doi.org/10.1016/j.ecosys.2016.12.001

9.Adams R., Ferreira D. One share-one vote: The empirical evidence / Review of Finance.
2008. Vol. 12, Issue 1. Pp. 51-91. https:/doi.org/10.1093/rof/rfn003
10. Hossain A. T, Kryzanowski L. A review of the literature on dual-class firms / Managerial
Finance. 2019. Vol. 45, Issue 9. Pp. 1199-1218. https:/doi.org/10.1108/MF-10-2018-0505
11. Howell J. W. The survival of the US dual class share structure // Journal of Corporate
Finance. 2017. Vol. 44. Pp. 440-450. https://doi.org/10.1016/j.jcorpfin.2014.07.006

ISSN 2712-7435

Journal of Applied Economic Research, 2024, Vol. 23, No. 3,801-832 @


https://doi.org/10.1016/j.ememar.2009.09.004
https://doi.org/10.1016/j.jfineco.2021.12.012
https://doi.org/10.1016/j.jfineco.2021.12.012
https://doi.org/10.1093/rfs/hhp024
https://doi.org/10.1093/rfs/hhp024
https://doi.org/10.1093/rof/rfm035
https://doi.org/10.1017/lst.2021.50
https://doi.org/10.1080/14735970.2022.2067023
https://doi.org/10.1016/j.jfineco.2007.05.005
https://doi.org/10.1016/j.ecosys.2016.12.001
https://doi.org/10.1093/rof/rfn003
https://doi.org/10.1108/MF-10-2018-0505
https://doi.org/10.1016/j.jcorpfin.2014.07.006

. Alexander A. Muravyey, Nikolay S. Telyatnikov

12.Jiang L., Kim J. B., Pang L. Control-ownership wedge and investment sensitivity to
stock price // Journal of Banking & Finance. 2011. Vol. 35, Issue 11. Pp. 2856-2867. https:/doi.
org/10.1016/j.jbankfin.2011.03.017

13. Belkhir M., Boubaker S., Derouiche I. Control-ownership wedge, board of directors, and
the value of excess cash / Economic Modelling. 2014. Vol. 39. Pp. 110—122. https:/doi.org/10.1016/j.
econmod.2014.02.026

14. Gugler K., Yurtoglu B. B. Corporate governance and dividend pay-out policy in
Germany // European Economic Review. 2003. Vol. 47, Issue 4. Pp. 731-758. https:/doi.org/10.1016/
S0014-2921(02)00291-X

15. Kang M., Kim S., Cho M. K. The Effect of R&D and the Control-Ownership Wedge on
Firm Value: Evidence from Korean Chaebol Firms // Sustainability. 2019. Vol. 11, Issue 10. 2986.
https://doi.org/10.3390/sul1102986

16. Liu M., Magnan M. Self-dealing regulations, ownership wedge, and corporate valuation:
International evidence // Corporate Governance: An International Review. 2011. Vol. 19, Issue 2.
Pp. 99—115. https://doi.org/10.1111/].1467-8683.2010.00839.x

17. Chemmanur T. J., Jiao Y. Dual class IPOs: A theoretical analysis // Journal of Banking &
Finance. 2012. Vol. 36. Pp. 305-319. https://doi.org/10.1016/j.jbankfin.2011.07.010

18. Jensen M. C., Meckling W. H. Theory of the firm: Managerial behavior, agency costs
and ownership structure // Journal of Financial Economics. 1976. Vol. 3, Issue 4. Pp. 305-360.
https://doi.org/10.1016/0304-405X(76)90026-X

19. Shleifer A., Vishny R. W. A survey of corporate governance // Journal of Finance. 1997.
Vol. 52, Issue 2. Pp. 737-783. https:/doi.org/10.1111/].1540-6261.1997.tb04820.x

20. Arugaslan O., Cook D. O., Kieschnick R. On the decision to go public with dual class
stock // Journal of Corporate Finance. 2010. Vol. 16, Issue 2. Pp. 170—181. https:/doi.org/10.1016/].
jcorpfin.2009.07.004

21. Amoako-Adu B., Baulkaran V., Smith B. F. Dual Class Discount, and the Channels of
Extraction of Private Benefits / Advances in Financial Economics. 2014. Vol. 16. Pp. 165-218.
https:/doi.org/10.1108/S1569-3732(2013)0000016006

22. Nguyen V. T, Xu L. The impact of dual class structure on earnings management activi-
ties // Journal of Business Finance & Accounting. 2010. Vol. 37, Issue 3—4. Pp. 456—485. https:/doi.
org/10.1111/1.1468-5957.2010.02203.x

23. Niiesch S. Dual-class shares, external financing needs, and firm performance // Journal
of Management & Governance. 2016. Vol. 20, Issue 3. Pp. 525-551. https:/doi.org/10.1007/
$10997-015-9313-5

24. Gurrea-Martinez A. Theory, evidence, and policy on dual-class shares: A country-specific
response to a global debate // European Business Organization Law Review. 2021. Vol. 22. Pp. 475-515.
https://doi.org/10.1007/s40804-021-00212-4

25. Masulis R. W, Wang C., Xie F. Agency problems at dual-class companies // Journal of
Finance. 2009. Vol. 64, Issue 4. Pp. 1697—1727. https://doi.org/10.1111/1.1540-6261.2009.01477.x

26. Grossman S. J., Hart O. D. One share-one vote and the market for corporate con-
trol // Journal of Financial Economics. 1988. Vol. 20. Pp. 175-202. https://doi.org/10.1016/0304-
405X(88)90044-X

27. DeAngelo H., DeAngelo L. Managerial ownership of voting rights: A study of public cor-
porations with dual classes of common stock // Journal of Financial Economics. 1985. Vol. 14,
Issue 1. Pp. 33—69. https://doi.org/10.1016/0304-405X(85)90043-1

28. Shleifer A., Summers L. Breach of trust in hostile takeovers // Corporate Takeovers: Causes
and Consequences. Edited by A. J. Auerbach. Chicago: University of Chicago Press, 1988. Pp. 33—68.
URL: https:/www.nber.org/system/files/chapters/c2049/c2049.pdf

29. Baulkaran V. Management entrenchment and the valuation discount of dual class
firms // Quarterly Review of Economics and Finance. 2014. Vol. 54, Issue 1. Pp. 70—81. https:/doi.
org/10.1016/j.qref.2013.08.001

@ Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 801-832 ISSN 2712-7435


https://doi.org/10.1016/j.jbankfin.2011.03.017
https://doi.org/10.1016/j.jbankfin.2011.03.017
https://doi.org/10.1016/j.econmod.2014.02.026
https://doi.org/10.1016/j.econmod.2014.02.026
https://doi.org/10.1016/S0014-2921(02)00291-X
https://doi.org/10.1016/S0014-2921(02)00291-X
https://doi.org/10.3390/su11102986
https://doi.org/10.1111/j.1467-8683.2010.00839.x
https://doi.org/10.1016/j.jbankfin.2011.07.010
https://doi.org/10.1016/0304-405X(76)90026-X
https://doi.org/10.1111/j.1540-6261.1997.tb04820.x
https://doi.org/10.1016/j.jcorpfin.2009.07.004
https://doi.org/10.1016/j.jcorpfin.2009.07.004
https://doi.org/10.1108/S1569-3732(2013)0000016006
https://doi.org/10.1111/j.1468-5957.2010.02203.x
https://doi.org/10.1111/j.1468-5957.2010.02203.x
https://doi.org/10.1007/s10997-015-9313-5
https://doi.org/10.1007/s10997-015-9313-5
https://doi.org/10.1007/s40804-021-00212-4
https://doi.org/10.1111/j.1540-6261.2009.01477.x
https://doi.org/10.1016/0304-405X(88)90044-X
https://doi.org/10.1016/0304-405X(88)90044-X
https://doi.org/10.1016/0304-405X(85)90043-1
https://www.nber.org/system/files/chapters/c2049/c2049.pdf
https://doi.org/10.1016/j.qref.2013.08.001
https://doi.org/10.1016/j.qref.2013.08.001

Dual Class Stock Companies: Global Experience and Russian Practice .

30. Lauterbach B., Pajuste A. The long-term valuation effects of voluntary dual class share
unifications // Journal of Corporate Finance. 2015. Vol. 31. Pp. 171-185. https:/doi.org/10.1016/].
jcorpfin.2015.02.004

31.Anderson W., Duru A., Reeb D. Founders, heirs, and corporate opacity in the United
States // Journal of Financial Economics. 2009. Vol. 92, Issue 2. Pp. 205-222. https:/doi.
org/10.1016/j.jfineco.2008.04.006

32. Bajo E., Barbi M., Bigelli M., Croci E. Bolstering family control: evidence from loyal-
ty shares // Journal of Corporate Finance. 2020. Vol. 65. 101755. https:/doi.org/10.1016/].jcorp-
fin.2020.101755

33. Bauguess S. W., Slovin M. B., Sushka M. E. Large shareholder diversification, corpo-
rate risk taking, and the benefits of changing to differential voting rights // Journal of Banking
& Finance. 2012. Vol. 36, Issue 4. Pp. 1244—1253. https://doi.org/10.1016/j.jbankfin.2011.11.009

34.Jordan B. D., Kim S., Liu M. H. Growth opportunities, short-term market pressure, and
dual-class share structure // Journal of Corporate Finance. 2016. Vol. 41. Pp. 304-328. https:/doi.
org/10.1016/j.jcorpfin.2016.10.003

35. Baran L., Forst A., Via M. T. Dual-class share structure and innovation // Journal of
Financial Research. 2023. Vol. 46, Issue 1. Pp. 169-202. https://doi.org/10.1111/jfir.12311

36.Adams R. B., Santos J. A. Identifying the effect of managerial control on firm perfor-
mance // Journal of Accounting and Economics. 2006. Vol. 41, Issues 1-2. Pp. 55—85. https:/doi.
org/10.1016/j.jacceco.2005.08.001

37. Cremers M., Lauterbach B., Pajuste A. The Life Cycle of Dual-Class Firm Valuation // The
Review of Corporate Finance Studies. 2024. Vol. 13, Issue 2. Pp. 459—493. https:/doi.org/10.1093/
rcfs/cfac026

38. Kim H., Michaely R. Sticking around too long? Dynamics of the benefits of Dual-Class
voting // European Corporate Governance Institute (ECGI)-Finance Working Paper. No. 590/2019,
Swiss Finance Institute Research Paper No. 19—09. Swiss Finance Institute, 2019. 56 p. http:/dx-
.doi.org/10.2139/ssrn.3145209

39. Black B., Kraakman R. A Self-Enforcing Model of Corporate Law // Harvard Law Review.
1996. Vol. 109, No. 8. Pp. 1911-1982. https://doi.org/10.2307/1342080

40. Liljeblom E., Maury B. Shareholder Protection, Ownership, and Dividends: Russian
Evidence // Emerging Markets Finance and Trade. 2015. Vol. 52, Issue 10. Pp. 2414-2433.
https://doi.org/10.1080/1540496X.2015.1073991

41. Muravyev A. Dual class stock in Russia: explaining a pricing anomaly // Emerging Markets
Finance and Trade. 2009. Vol. 45, Issue 2. Pp. 21-43. https:/doi.org/10.2753/REE1540-496X450202

42. Muravyev A. Investor protection and the value of shares: Evidence from statutory rules gov-
erning variations of shareholders’ class rights in an emerging market / Journal of Law, Economics,
& Organization. 2013. Vol. 29, Issue 6. Pp. 1344—1383. https:/doi.org/10.1093/jleo/ews001

43. Berezinets L, Ilina Y., Alekseeva L. Dividend policy and ownership structure: A study of
Russian dual-class stock companies // Corporate Ownership & Control. 2017. Vol. 15, Issue 1.
Pp. 199-212. http://dx.doi.org/10.22495/cocvlSilclp4

44. Kuznetsov P., Muravyev A. Ownership concentration and firm performance in Russia: the
case of blue chips of the stock market / Acta Oeconomica. 2001. Vol. 51, Issue 4. Pp. 469—488.
https://doi.org/10.1556/a0econ.51.2000-2001.4.2

45. Roberts M. R., Whited T. M. Endogeneity in empirical corporate financel // In: Handbook
of the Economics of Finance. 2013. Vol. 2, Part A. Pp. 493-572. https://doi.org/10.1016/
B978-0-44-453594-8.00007-0

46. Kaiser B. Rhausman: Stata module to perform robust hausman specification test / Statistical
Software Components. 2015: S457909. Boston College, Department of Economics, 2015. URL:

https:/www.stata.com/manualsl3/rhausman.pdf

ISSN 2712-7435 Journal of Applied Economic Research, 2024, Vol. 23, No. 3,801-832


https://doi.org/10.1016/j.jcorpfin.2015.02.004
https://doi.org/10.1016/j.jcorpfin.2015.02.004
https://doi.org/10.1016/j.jfineco.2008.04.006
https://doi.org/10.1016/j.jfineco.2008.04.006
https://doi.org/10.1016/j.jcorpfin.2020.101755
https://doi.org/10.1016/j.jcorpfin.2020.101755
https://doi.org/10.1016/j.jbankfin.2011.11.009
https://doi.org/10.1016/j.jcorpfin.2016.10.003
https://doi.org/10.1016/j.jcorpfin.2016.10.003
https://doi.org/10.1111/jfir.12311
https://doi.org/10.1016/j.jacceco.2005.08.001
https://doi.org/10.1016/j.jacceco.2005.08.001
https://doi.org/10.1093/rcfs/cfac026
https://doi.org/10.1093/rcfs/cfac026
http://dx.doi.org/10.2139/ssrn.3145209
http://dx.doi.org/10.2139/ssrn.3145209
https://doi.org/10.2307/1342080
https://doi.org/10.1080/1540496X.2015.1073991
https://doi.org/10.2753/REE1540-496X450202
https://doi.org/10.1093/jleo/ews001
http://dx.doi.org/10.22495/cocv15i1c1p4
https://doi.org/10.1556/aoecon.51.2000-2001.4.2
https://doi.org/10.1016/B978-0-44-453594-8.00007-0
https://doi.org/10.1016/B978-0-44-453594-8.00007-0
https://www.stata.com/manuals13/rhausman.pdf

. Alexander A. Muravyey, Nikolay S. Telyatnikov

47. Iwasaki I, Mizobata S., Muravyev A. Ownership dynamics and firm performance in an
emerging economy: a meta-analysis of the Russian literature // Post-Communist Economies. 2018.
Vol. 30, Issue 3. Pp. 290-333. https:/doi.org/10.1080/14631377.2018.1442036

48. Muravyev A., Berezinets I, Ilina Y. The structure of corporate boards and private bene-
fits of control: Evidence from the Russian stock exchange // International Review of Financial
Analysis. 2014. Vol. 34. Pp. 247-261. https://doi.org/10.1016/j.irfa.2014.03.008

49. Cao X., Leng T, Goh J., Malatesta P. The innovation effect of dual-class shares: New evi-
dence from US firms // Economic Modelling. 2020. Vol. 91. Pp. 347-357. https:/doi.org/10.1016/].
econmod.2020.06.017

MHOOPMALIMA OB ABTOPAX
MypaBbeB AJieKcaHAP AJIEeKCAHAPOBUY

PhD in Economics, noreHT nenapramenTa 3koHoMuku CaHKT-I1eTepOyprekoif mKkoibl 3JKOHOMHU-
KM 1 MeHe/DKMeHTa HallnoHa1bHOTO MCCIIeIoBaTeNbCKOTO YHUBEpcUTeTa « Bhiciias 1mkosa 3Ko-
HOMUKMY, T. Cankt-IletepOypr, Poccus (194100, . Canxt-IleTepOypr, yi. Kantemuposckas, 3a);
Hay4YHBIN coTpyaHuK MHCTHTYTA SKOHOMUKH Tpyaa — IZA, 1. Bonn, I'epmanus (Schaumburg-
Lippe-Str. 5-9, D-53113, Bonn, Germany); ORCID https://orcid.org/0000-0001-8936-2582 e-mail:
amuravyev(@hse.ru

TeasaTHukoB Hukosaii CepreeBuy

Crapmuii mpenogaBaTelb U aCOUpAHT AemapTaMeHTa 3KoHOMHKH CaHkT-IleTepOyprckoit
LIKOJBI PKOHOMHUKH M MEHeKMeHTa HallMoHaIpHOrO HCCIIeI0BaTeIbCKOI0 YHUBEPCUTETA
«BrIcmas mkoa sKoHOMHKNY, T. CarkT-IletepOypr, Poccus (194100, r. Cankt-IleTepOypr, yiu.
KanTtemuposckast, 3a); ORCID https://orcid.org/0000-0003-3846-118X e-mail: ntelyatnikov@

hse.ru

ana UuMTUPOBAHUA

MypasseB A. A., TensataukoB H. C. Komnanuu ¢ akisiMu pa3HbIX TUIIOB: MUPOBOM OIBIT U POC-
cuiickas mpaktuka // Journal of Applied Economic Research. 2024. T. 23, Ne 3. C. 801-832.

https://doi.org/10.15826/vestnik.2024.23.3.032

MHDOPMALINA O CTATbE

Jara noctynnenus 23 suBaps 2024 r.; gata nocTyIIeHHs NOcie perieH3upoBanus 6 mas 2024 r.;
JlaTa IpuHATHS K neyatu 9 utons 2024 r.

Journal of Applied Economic Research, 2024, Vol. 23, No. 3, 801-832 ISSN 2712-7435


https://doi.org/10.1080/14631377.2018.1442036
https://doi.org/10.1016/j.irfa.2014.03.008
https://doi.org/10.1016/j.econmod.2020.06.017
https://doi.org/10.1016/j.econmod.2020.06.017
https://orcid.org/0000-0001-8936-2582
mailto:amuravyev%40hse.ru?subject=
https://orcid.org/0000-0003-3846-118X
mailto:ntelyatnikov@hse.ru
mailto:ntelyatnikov@hse.ru
https://doi.org/10.15826/vestnik.2024.23.3.032

Dual Class Stock Companies: Global Experience and Russian Practice .

Dual Class Stock Companies: Global Experience
and Russian Practice

Alexander A. Muravyev"? (© DX, Nikolay S. Telyatnikov'
!National Research University Higher School of Economics,
Saint-Petersburg, Russia
’Institute of Labor Economics — IZA,

Bonn, Germany

O amuravyev@hse.ru

Abstract. Companies with complex equity structures formed by issuing shares of differ-
ent types are a common phenomenon in developed and developing economies, including
Russia. However, the causes and consequences of companies choosing such equity struc-
tures are not well understood. In particular, neither theory nor empirical studies give a clear
answer to the question of the impact of such equity structures on companies’ behavior and
performance. This article has two goals: first, to characterize the segment of Russian public
companies with dual-class stock, including the question of their genesis, and second, to as-
sess the impact of complex equity structures on company performance. The empirical anal-
ysis draws on a database of all Russian public companies whose shares were traded on the
Moscow Exchange in 2011-20. Using the tools of descriptive, statistical and econometric
analysis, we show that the share of dual-class stock companies on the Russian stock mar-
ket has been high and stable over time, that the overwhelming majority of such companies
were created during the processes of privatization and/or reorganization of industries, and
that they are characterized by a significant concentration of ownership and control rightsin
the hands of the largest shareholder. We find that the Issue of dual-class stock does not lead
to adeclinein company performance. However, company performance s inversely related to
the wedge between the control and ownership rights of the largest shareholder. Specifically,
itis a decreasing function of the shareholder’s control rights and an increasing function of
her ownership rights, with almost identical absolute values of these effects. The academic
significance of this study stems from the confirmation of a negative effect of the control-
ownership wedge on company performance in a quasi-experimental setting of the Russian
economy, where the majority of dual-class stock companies emerged as a result of gov-
ernment decisions on privatization/reorganization of industries. The results can be used by
stock market participants and regulators, which highlights the practical value of this study.

Key words: dual class stock; ownership-control wedge; company performance; Russia.
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Abstract. This study examines the impact of intangible assets on stock returns in the U.S.
using the Drucker Institute indices, which assess companies based on customer satisfac-
tion, employee engagement and development, innovation, social responsibility, and financial

stability. The relevance of this study lies in the growing importance of considering non-fi-
nancial indicators in investment decision-making. The objective is to determine how these

indices affect stock returns across different sectors. The hypotheses posit that each in-
dex has a positive impact. The study employs both panel regression with fixed effects and

machine learning methods using XGBoost with Shapley values to analyze data from U.S.
companies for the period from June 30, 20716, to June 30, 2023. The results indicate that
social responsibility has a broadly positive impact on stock returns across various sectors.
Innovation significantly affects returns only in the technology sector. Customer satisfac-
tion and financial stability exhibit varying effects depending on the sector, while employee

engagement and development show only negative impacts in the energy sector. The sig-
nificance of this research lies in its contribution to understanding the role of intangible as-
sets in shaping stock performance. We show that investors can achieve both ethical sat-
isfaction and higher financial returns by prioritizing investments in companies with strong

social responsibility records. Additionally, we draw the attention of investors and research-
ers to the importance of considering sectoral affiliation when analyzing companies. The

use of advanced analytical tools, such as XGBoost with Shapley values, underscores the

potential of machine learning in uncovering complex relationships in financial data. This ap-
proach proves to be highly promising for future research.

Key words: Drucker Institute Indexes; stock returns; ESG; corporate social responsibil-
ity; machine learning.
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1. Introduction

In recent years, investors have increas-
ingly focused on the non-financial aspects
of companies when making investment de-
cisions [1]. Funds oriented towards ESG in-
vestments are gaining popularity [2]. High
ESG indicators at the country level contrib-
ute to sustainable and long-term economic
growth and increased citizen [3].

The literature on stakeholder theory
indicates that corporate social responsibil-
ity (CSR) initiatives can help companies

improve their relationship with various
stakeholder groups [4]. From the perspec-
tive of resource theory, CSR can be used
to create sustainable competitive advan-
tage for the firm. Indeed, a company’s rep-
utation and image are valuable and rare
intangible assets [5]. Within the principal-
agent theory framework, active engage-
ment in ESG activities can help reduce
agency costs, information asymmetry, and
increase company transparency [6]. High
ESG scores for a company can reduce its
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risks [7], cost of debt [8], and cost of eq-
uity capital [9].

Not only ESG and CSR, but also oth-
er non-financial indicators have a positive
impact on company’s financial character-
istics. For instance, high customer satisfac-
tion leads to repeat purchases, recommen-
dations, and positive reviews, resulting in
improved financial performance [10].

On the other hand, it is the employ-
ees who, by receiving salaries and benefits,
create value for the company and satisfy
customers’ needs [11]. Therefore, employ-
ee engagement is a crucial factor and has
a significant impact on the company’s fi-
nancial performance [12].

Another important factor for the suc-
cess of a company is its ability to gener-
ate and implement innovations. Innovative
companies are persistently more profitable
than non-innovators, according to studies
by Geroski et al. [13], and Love et al. [14].
New products often temporarily provide
an advantage over competitors, allowing
for profit generation. Moreover, compa-
nies adept at implementing multiple inno-
vations can consistently outperform oth-
ers, as shown by Roberts [15], and Love
etal. [14].

There are numerous ratings attempt-
ing to evaluate the non-financial char-
acteristics of companies and various as-
pects of their operations [16]. A recent
study by Crosby & Ghanbarpour [17]
analyzed the Drucker intangibles meas-
urement system and concluded its po-
tential for academic research. Drucker
Institute Company Ranking is compiled
based on 34 indicators from various sourc-
es. It assesses companies based on char-
acteristics such as Customer Satisfaction,
Employee Engagement and Development,
Innovation, Social Responsibility, and
Financial Strength.

The purpose of this study is to exam-
ine the impact of intangible assets, meas-
ured by Drucker Institute indices, on the

stock returns of US companies. To the best
of our knowledge, this is the first research
to apply the Drucker Institute Company
Ranking for this purpose. Additionally, the
study aims to demonstrate the use of ma-
chine learning and Shapley values to ana-
lyze data and identify key factors affect-
ing returns.

The research hypotheses suggest that
higher indices assessing a company’s intan-
gible assets and financial strength are asso-
ciated with higher stock returns:

HI: Customer satisfaction index pos-
itively impacts companies’ stock profita-
bility.

H2: Employee engagement and devel-
opment index positively affect companies’
stock profitability.

H3: Innovation index positively influ-
ences companies’ stock profitability.

H4: Social responsibility index posi-
tively affects companies’ stock profitability.

H5: Financial strength index positive-
ly impacts companies’ stock profitability.

Structure of the article. Section 2 pro-
vides a review of previous research, while
Section 3 describes the data and method-
ology. In Section 4, we first present the re-
sults obtained through panel regression for
each sector, followed by the results derived
from machine learning. Section 5 is dedi-
cated to the discussion. The final section
draws conclusions and offers recommen-
dations.

2. Literature review

Using the data from the Drucker
Institute Company Ranking, Ghanbarpour
et al. [18] and Ratigan & Zaleski [19]
studies have found significant influence
of these rankings’ indicators on Tobin’s
Q. However, Ratigan & Zaleski [19] note
the ambiguity of the impact of these in-
dicators on companies from different sec-
tors. Thus, a preferable approach seems to
be considering the sectoral affiliation of
companies.
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2.1. Customer Satisfaction

High levels of customer satisfaction
contribute to loyalty, protect current mar-
ket share from competitors, and enhance
the company’s reputation. Additionally, it
leads to a reduction in the cost of capital
[20]. Luo et al. [21] found that companies
with higher customer satisfaction receive
higher growth potential ratings for their
stocks from analysts.

Fornell et al. [22] discovered that
high customer satisfaction positively im-
pacts stock returns partly because compa-
nies with high customer satisfaction often
show positive earnings surprises. Malshe et
al. [23] indicate that customer satisfaction
positively affects stock returns through its
negative impact on short interest. Wei et al.
[24] show that high customer satisfaction
can mitigate the negative impact of cor-
porate social irresponsibility on financial
performance. Peng et al. [25] demonstrat-
ed that investments in companies with high
levels of customer satisfaction can yield
higher returns than the market benchmark
index.

On the other hand, Ittner et al. [26]
found a positive impact of customer sat-
isfaction only on short-term stock returns,
with no significant effect on long-term re-
turns.

Jacobson & Mizik [27] believe that the
pricing anomaly is not due to the financial
markets’ systematic inability to reflect the
financial consequences of customer satis-
faction in the current stock price, but rath-
er due to the abnormal returns achieved by
a small group of satisfaction leaders in the
computer and internet sectors during the
learning period.

2.2. Employee Engagement

and Development

Engaged employees not only enhance
labor productivity but also contribute to
business sustainability, making a signifi-
cant contribution to achieving the compa-

ny’s goals. Additionally, loyal employees
are inclined to actively defend the organ-
ization’s interests, thereby strengthening
its reputation [28]. Employee development
programs make a substantial positive con-
tribution to organizational efficiency [29].
Chi & Gursoy [30] found no significant im-
pact of employee satisfaction on the finan-
cial performance of companies in the ho-
tel industry.

Nevertheless, Boustanifar & Kang
[31] found that companies with better treat-
ment of their employees demonstrate high-
er stock returns.

However, according to agency theory,
if managers implement extensive employee
welfare plans in an effort to deter employ-
ees from exposing managerial misconduct,
improved employee welfare might actual-
ly correlate with increased crash risk. The
study by Ben-Nasr & Ghouma [32] pro-
vides evidence that high levels of employee
welfare standards contribute to stock price
crash risk.

2.3. Innovation

Innovations are crucial for the growth
and development of businesses and repre-
sent a way to achieve competitiveness in
the market [33]. Both technological and
managerial innovations positively impact
company productivity [34]. Innovations
significantly contribute to increasing com-
pany profitability [13]. Companies with
a Corporate Innovation Strategy are less
susceptible to stock price crashes [35].

Ortega-Argilés et al. [36] demonstrat-
ed that investments in R&D have a more
positive impact on the productivity of
high-tech companies specifically. Coad &
Rao [37] found that innovations have a sig-
nificant positive impact on the growth of
high-tech companies.

Dranev et al. [38] further discovered
that when fintech companies engage in
M&A, firms with higher R&D expendi-
tures exhibit greater abnormal stock re-
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turns. Therefore, there is particular interest
in studying the influence of this indicator
on stock returns in the technology sector.

2.4. Social Responsibility

A high ESG rating reduces company
risks and decreases the cost of debt [39].
Shanaev & Ghimire [40] found that chang-
es in ESG ratings significantly impact short-
term stock returns, with rating upgrades
leading to increased returns and downgrades
leading to decreased returns. Liu et al. [41]
showed that a company’s ESG rating had
a consistent positive correlation with stock
returns during the Covid-19 crisis. These re-
sults support the view that ESG efforts help
firms improve their social image and public
trust, which is crucial for financial stability,
especially during economic downturns when
public trust in corporations and capital mar-
kets unexpectedly declines. Given their high
public trust, investors may demand more
stocks with high ESG ratings during a crisis.

However, Liu et al. [41] also found
a negative correlation between corporate
social ratings and stock returns during “nor-
mal” times. This result may be due to com-
panies focusing more on social responsibil-
ity and sustainable practices, which could
entail higher costs or investments that tem-
porarily affect their profitability.

The study by Feng et al. [42] shows
that, in the long term, CSR positively im-
pacts stock returns, while ESG negatively
impacts them. However, the authors con-
clude that in the short term, a higher ESG
rating can significantly boost stock returns.

Finally, Dorfleitner et al. [43] found
that companies with high levels of CSR ex-
hibit higher stock returns, explaining this by
the fact that such companies more frequent-
ly receive unexpected additional cash flows.

2.5. Financial Strength

The examination of the impact of fi-
nancial indicators on stock returns is
not the primary focus of our research.

However, we decided to include the
Financial Strength indicator calculated by
the Drucker Institute as one of the poten-
tial determinants of stock returns.

Traditionally, analysts evaluate compa-
nies using Return on Capital (ROC), Return
on Invested Capital (ROIC), and Return
on Equity (ROE) as measures of compa-
ny performance [44]. Rheynaldi et al. [45]
found a significant positive influence of
Return on Assets (ROA) on stock returns.
Another popular metric for measuring value
creation by a company is Economic Value
Added (EVA) [46].

On the other hand, De Wet & Du
Toit [47] point out that the impact of Return
on Equity (ROE) and Economic Value
Added (EVA) on stock returns is very low.

2.6. Machine learning method

Studies by Gu et al. [48] and Teplova
et al. [49] demonstrate that applying ma-
chine learning methods to market data
can be a highly effective and valuable ap-
proach. While machine learning (ML) pre-
sents a flexible and scalable alternative to
econometric benchmark models, its prima-
ry drawback lies in being characterized as
a black box approach. In other words, ML
often lacks inherent explainability, mak-
ing it challenging to elucidate causalities
between explanatory and target variables.

The approach we use was proposed by
Berger [50]. It involves combining machine
learning (ML) and Shapley values, which
allows us to understand which indicators
play a key role in forecasting. Like the au-
thor of this study, we use Boosted Trees as
the ML method.

2.7. Degree of development

of the problem

The study of intangible assets and their
impact on various company characteristics
has garnered significant attention from both
academics and practitioners. Key aspects
such as customer satisfaction, employee
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engagement, innovation, and social respon-
sibility are regarded as important non-fi-
nancial indicators that can influence a com-
pany’s financial performance and stock
returns. However, existing research often
presents conflicting conclusions.

For example, high levels of customer
satisfaction have been linked to increased
stock returns, as shown by Luo et al. [21] and
Fornell et al. [22]. Nonetheless, some studies,
such as Ittner et al. [26], suggest that this ef-
fect is short-lived. Additionally, Jacobson &
Mizik [27] argue that this positive impact is
observed only in a small number of stocks.

Research on employee engagement
and development also presents mixed re-
sults. Boustanifar & Kang [31] found that
companies with better employee treatment
demonstrate higher stock returns. However,
Ben-Nasr & Ghouma [32] provide evidence
that high levels of employee welfare stand-
ards can contribute to stock price crash risk.

On the contrary, studies on the impact
of innovations indicate only positive ef-
fects. For instance, Jia [35] found that com-
panies with a corporate innovation strategy
are less prone to stock price declines.

The relationship between CSR and
ESG practices and stock returns is also sub-
ject to varying interpretations. Shanaev &
Ghimire [40] and Feng et al. [42] report
that higher ESG ratings generally corre-
late with positive short-term stock returns.

Table 1. Description of Variables

However, Fiskerstrand et al. (2020) did not
find such an impact, and Feng et al. [42] as-
sess the long-term influence of ESG as neg-
ative, while CSR is seen as positive.

A unique feature of our study is the use
of comprehensive indicators calculated by
the Drucker Institute, which draw on vari-
ous sources to provide a holistic assessment.
The study period from 2016 to 2023 cov-
ers significant market events, including the
COVID-19 pandemic, the market downturn
due to rising interest rates in 2022, and sev-
eral periods of market growth. This extend-
ed timeframe allows us to draw comprehen-
sive conclusions about the impact of these
indicators on company stock returns.

3. Data and Methods

3.1. Data

Data from companies in the US stock
market are used for the period from June
30, 2016, to June 30, 2023. The reporting
date chosen is June 30 of each year, which
is the date Drucker Institute Company
Ranking is published. Stock returns for the
following year are chosen as the depend-
ent variable. Table 1 presents the descrip-
tion of the variables.

Table 2 presents the descriptive statis-
tics; the data sample is balanced and con-
tains no missing values.

Table 3 presents the correlation matrix
for all variables used in the study.

Variable Description

Customer The Drucker Institute calculates based on the American Customer

Satisfaction | Satisfaction Index; CSRHub: Product Rating; J. D. Power: Net Promoter
Score; J. D. Power: Customer Satisfaction Index; wRatings: Quality Score.

Employee The Drucker Institute calculates based on the Burning Glass Institute, Harvard

Engagement | Business School, and Schultz Family Foundation: American Opportunity

and Develop- | Index; CSRHub: Comp & Benefits Rating; Glassdoor: Culture & Values Rating,

ment Career Opportunities Rating, Compensation & Benefits Rating; Glassdoor
engagement metrics: Overall Rating, Recommend Rating; Glassdoor confi-
dence metrics: CEO Rating, Positive Business Outlook Rating; Indeed: Work
Wellbeing; Payscale: Pay Differential; Payscale: Job Satisfaction.
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End of table 1
Variable Description
Innovation The Drucker Institute is calculated based on Lightcast: Cutting-edge Job

Social Re-
sponsibility

Financial
Strength

P/B
LNMcap
Momentum

RETURN

Postings (Relative); Lightcast: R&D Job Postings (Relative); Clarivate:
Number of Inventions (Relative); Clarivate: Rate of Patent Abandonment
(Relative); Clarivate: Trademark Applications (Relative); Clarivate:
Trademark Registers (Relative); Clarivate: R&D Expenditures (Relative);
Boston Consulting Group and Fast Company: American Innovation Index;
Professor Dimitris Papanikolaou of Northwestern University and Professor
Amit Seru of Stanford University: Patent Value (Relative); Supply Chain
Resource Cooperative: Innovation Rating; wRatings Innovation Index.

The Drucker Institute is calculated based on CSRHub: Overall ESG Score
(Absolute); CSRHub: Overall ESG Score (Relative); HIP Investor: Overall
ESG Rating; HIP Investor: SDG Rating; HIP Investor’s Vision Rating; Supply
Chain Resource Cooperative: Social Responsibility Rating; Sustainalytics:
Management Score (Absolute); Sustainalytics: Management Score (Relative).

The Drucker Institute is calculated based on ISS EVA: Economic Profit met-
rics (Economic Value Added, EVA Spread, EVA Margin, EVA Momentum by
Capital, EVA Momentum by Sales); Refinitiv Eikon: Accounting Profit met-
rics (Operating return on invested capital, Return on assets, Return on com-
mon equity, Earnings for common shareholders); Refinitiv Eikon: Share of
Market; Refinitiv Eikon: Three-Year Average Total Sharcholder Return

Price/ book value ratio
Natural logarithm of market capitalization
Stock return over the past year

Stock return for the next year starting June 30th.

Table 2. Descriptive Statistics

Variable of OIl\)hsleI:Irl\l?ztrions Mean Max Min gzta\l/rilggglll
Customer Satisfaction 3234 50.3981 | 79.4000 | 15.0000 9.4698
Employee Engagement 3234 50.6125 | 82.0000 0.0000 9.9852
and Development
Innovation 3234 50.4401 | 212.3000 | 34.3000 10.7058
Social Responsibility 3234 50.8230 | 78.9000 | 27.2000 10.1352
Financial Strength 3234 50.7552 | 106.7000 | 14.6000 9.8417
P/B 3234 3.7628 13.0000 0.1049 3.5022
LNMcap 3234 23.4494 | 283956 | 17.5683 1.3519
Momentum 3234 0.1257 1.1600 -0.9704 0.3812
RETURN 3234 0.1214 1.1600 -0.9290 0.3798
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Table 3. Correlation Matrix

= ‘aé e g
= o g = — Z
$S |22 & |SE| 28| = | 2 | £ | E
55 |528 £ | Pg| £4 2 & | 2
a3 M8 9 — 2 S ~
<
1.000 | 0.190 | 0.245 | 0.381 | 0.165 | 0.144 | 0.166 | 0.049 | 0.001 | Customer
Satisfaction
1.000 | 0.275 | 0402 | 0.262 | 0.182 | 0.463 | 0.065 | 0.004 | Employee
Engagement
and Development
1.000 | 0.408 | 0.359 | 0.135 | 0.534 |—0.002 | 0.004 | Innovation
1.000 | 0.240 | 0.066 | 0.481 |—-0.019 |-0.022 | Social
Responsibility
1.000 | 0.285 | 0.495 | 0.200 |-0.001 | Financial
Strength
1.000 | 0.334 | 0.159 |-0.123 | P/B
1.000 | 0.184 |-0.137 | LNMcap
1.000 -0.306 | Momentum
1.000 | RETURN

3.2. Methodology

Two approaches were used to assess
the impact of Drucker Institute indices on
stock returns: panel regression and machine
learning.

3.2.1. Panel regression
Using tests for differences in con-
stants across groups, the Breusch-Pagan
test, and the Hausman test, it was found
that the model with fixed effects is the most
suitable.
For each sector, a panel regression of
the following form was constructed:
Return, = o, + B,Drucker, +
+B,PB, + B, Momentum, +
+B,LNMcap, +¢,,

(1)

Where Return— the stock return for the
next year, Drucker — the Drucker Institute
Company indexes, PB — the Price/Book
value multiplier, Momentum — the stock

return for the previous year (Momentum
factor), and LNMcap — the natural loga-
rithm of market capitalization.

3.2.2. Machine learning

The study utilizes XGBoost (eXtreme
Gradient Boosting) — a machine learning
algorithm that employs gradient boosting
to construct an ensemble of decision trees.
The approach is extensively described by
Chen & Guestrin [51] and Berger [50]. It
operates by sequentially adding trees to the
model, each correcting the errors of the pre-
vious one, thus minimizing the loss func-
tion. Let J7,(H) be the prediction of the i-th
instance at the ¢-th iteration, we need to
add f in order to minimize the following
objective:

obf' =Y 1, 57+ 1, () ¢ o
+Q(f)).
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Additionally, the study employs
Shapley values — a method for interpret-
ing machine learning models that explains
the model’s predictions by computing the
contribution of each feature to the out-
come.

As outlined by Lundberg & Lee [52],
Shapley values, originating from game the-
ory, represent the singular model-agnostic
framework in interpretable machine learn-
ing that adheres to statistical properties like
efficiency, symmetry, and additivity.

According to Berger [50], the Shapley
value ¢, of j-th explanatory variable can
be defined as follows:

¢j: Z |S|!(p—|S|—1)

|
: X
st} p!
X(fsum (xsum ) = /s (xs ))'

With x, as a subset of the explanatory
variables in the set S, fSU{ i is the trained
model with explanatory variable j and f,
without.

In the study, Shapley values are used
in conjunction with XGBoost to under-
stand the importance of each feature in
forecasting, enabling the analysis of which
factors have the greatest impact on mod-
el outcomes. Shapley values compute the
importance of each feature by considering
its influence on predictions for each obser-
vation. Once Shapley values are comput-
ed, they can be used to interpret the mod-
el’s forecasts. It is possible to visualize the
contribution of each feature to the fore-
cast for a specific observation or aggre-
gate Shapley values to assess the overall
importance of features in the model. This
helps understand which factors have the
most influence on XGBoost model pre-
dictions.

Positive Shapley values for a specific
indicator indicate that it positively impacts
the forecast, while negative values indicate
the opposite. Large absolute Shapley val-

)

ues indicate that the feature strongly influ-
ences the model’s forecast for a given ob-
servation.

For training, 70 % of the dataset is
utilized, while 30 % serves as the test da-
taset. The same data used for panel re-
gression is applied, but with the addition
of dummy variables for sectors. This ap-
proach is akin to Ghanbarpour et al. [18],
where the authors assessed the impact of
Drucker Institute indices on Tobin’s Q for
the entire sample of companies.

4. Results

4.1. Panel regression

The White test showed the absence of
heteroskedasticity, while the VIF (variance
inflation factor) test indicated no multicol-
linearity. In Table 4, the results for US com-
panies from 11 sectors are presented. Table
5 shows which hypotheses were confirmed
and in which sectors, using panel regres-
sion.

Customer Satisfaction has a signifi-
cant negative impact on stock returns in the
Basic Materials, Consumer Cyclical, and
Consumer Defensive sectors, while it has
a positive impact in Energy and Industrials
sectors. Ratigan & Zaleski [19] also found
positive effects of this indicator on Tobin’s
Q in these sectors, while negative effects
were observed in Real Estate and Utilities.
The absence of a positive impact is consist-
ent with the findings of the previous study
by Peng et al. [25].

Employee Engagement and
Development does not have a significant
impact in any of the sectors, except for
Energy, where it has a negative influence.
Ratigan & Zaleski [19] did not find any sig-
nificant association of this indicator with
Tobin’s Q. The negative impact of this in-
dicator aligns with the findings of Ben-Nasr
& Ghouma [32], who found that high levels
of employee welfare standards may lead to
stock price crash risk.

840
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Table 5. Hypotheses confirmed through panel regression

Hypotheses

Basic Materials
Communication
Services
Consumer
Cyclical
Consumer

Defensive

Energy

Financial

Services
Healthcare
Industrials
Real Estate
Technology

Utilities

HI: Customer satisfac-
tion index positively im-
pacts companies’ stock
profitability.

H2: Employee engage-
ment and development
index positively affect
companies’ stock prof-
itability.

H3: Innovation index
positively influences
companies’ stock prof-
itability.

H4: Social responsibil-
ity index positively af-
fects companies’ stock
profitability.

H5: Financial strength
index positively impacts
companies’ stock prof-
itability.

Note: The symbol

«+» indicates that

the hypothesis was
confirmed in the
respective sector.

Innovation positively influences re-
turns only in the Technology sector. This
aligns with the findings of Dranev et al.
[38] for fintech companies. This also aligns
with the conclusions of Coad & Rao [37]
and Ortega-Argilés et al. [36] regarding the
importance of R&D expenditures and inno-
vations for high-tech companies.

Social Responsibility positively influ-
ences stock returns of companies in Basic
Materials, Consumer Cyclical, Consumer
Defensive, Industrials, and Utilities sectors.

This differs from the findings of Ratigan
& Zaleski [19], who found only a negative
association in the Consumer Cyclical sec-
tor. However, it aligns with the conclusions
of other researchers regarding the impact
of ESG and CSR on stock returns, such as
Shanaev & Ghimire [40] and Dorfleitner
et al. [43].

Financial Strength has a positive im-
pact in the Basic Materials, Consumer
Cyclical, Financial Services, Healthcare,
and Real Estate sectors, and a negative im-
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pact in the Technology sector. Ratigan &
Zaleski [19] found the same positive influ-
ence, but only on Tobin’s Q.

The P/B ratio positively influences the
returns of companies in the Basic Materials,
Consumer Defensive, and Financial
Services sectors, and negatively influenc-
es those in healthcare.

It is interesting to note the presence of
a size effect in all sectors, where the natu-
ral logarithm of capitalization significant-
ly negatively influences returns. This aligns
with the findings of Van Dijk [53].

On the other hand, previous returns
(Momentum) have a negative impact in

Consumer Cyclical, Financial Services,
Healthcare, Industrials, and Technology
sectors, and a positive impact in the Energy
sector.

4.2. Machine learning

The figure 1 displays Shapley values
for all observations:

To identify the most significant factors,
the median value of the absolute Shapley
values is calculated. As seen in Figure 2,
factors with values above 0.01 include
Momentum, Financial Strength, P/B, and
Social Responsibility. The model has an
R? 0f 0.1945.

Figure 1. Shapley values
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Figure 2. Median value of the absolute Shapley values
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Figure 3. Median Values of Shapley Values

Figure 3 presents the median Shapley
values. This allows us to understand the di-
rection of influence. For instance, Momentum
and P/B negatively impact returns. Regarding
Momentum, this aligns with the conclusions
drawn from panel regression, where negative
influence was identified for 5 sectors and on-
ly positive for one. Conversely, the signifi-
cant negative impact of P/B is intriguing, as
panel regression indicates a positive influ-
ence in three sectors and negative in only one.
Nonetheless, such an influence aligns with
the findings of Fama & French [54].

Financial Strength negatively affects
returns. However, as observed from Figure
1, there exists a significant group of obser-
vations for which the impact is clearly pos-
itive, consistent with the conclusions drawn
from panel regression about the ambiguous
influence of this indicator.

Social Responsibility positively im-
pacts returns, which is fully consistent with
the conclusions drawn from panel regres-
sion. Thus, for the entire sample, only hy-
pothesis 4 was confirmed using machine
learning. This aligns with the findings of
earlier studies, such as those by Dorfleitner
et al. [43] and Shanaev & Ghimire [40].

S. Discussion
The results of our study confirm that
intangible assets, as measured by the

Drucker Institute indices, have a signifi-
cant impact on the stock returns of U.S.
companies. The hypotheses suggesting that
intangible assets positively affect stock re-
turns were partially confirmed.

The only hypothesis that was unequiv-
ocally confirmed by both machine learning
and panel regression is Hypothesis 4, which
states that social responsibility positively in-
fluences stock returns. This effect can be ex-
plained by the fact that companies with high
levels of social responsibility more frequent-
ly receive unexpected additional cash flows,
as described by Dorfleitner et al. [43], and
perform more sustainably during crises, as
indicated by Liu et al. [41].

The remaining hypotheses were con-
firmed only by panel regression for cer-
tain sectors. For example, Customer
Satisfaction had a mixed effect, being pos-
itive for some sectors and negative for oth-
ers. In contrast, the innovation index had
a positive effect only in the technology sec-
tor. This can be attributed to the fact that
companies in this sector rely more on in-
novative products and processes to main-
tain their competitiveness and growth.
Innovation is one of the key drivers of de-
velopment in high-tech industries. R&D
activities help improve the productivity of
high-tech companies, according to Ortega-
Argilés et al. [36].
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The Employee Engagement and
Development index had a negative impact
only for companies in the Energy sector.
It is possible that companies in this sector
are more prone to the effect described by
Ben-Nasr & Ghouma [32], where manag-
ers may offer excessively generous ben-
efits to employees to distract them from
important issues. This behavior can lead
to the accumulation of negative news un-
til a tipping point, when bad news is re-
leased to the market and causes stock pric-
es to crash.

The Financial Strength index had
a positive impact on companies in 5 out
of 11 sectors but a negative impact on
those in the technology sector. This can
be attributed to the fact that investors in
the technology sector are more focused
on future growth prospects rather than
current financial performance. Low cur-
rent financial metrics may be due to the
significant investments made by these
companies. A similar phenomenon of
investors prioritizing future financial
outcomes is described by De Wet &
Du Toit [47].

This study, while providing substantial
insights into the impact of Drucker Institute
indices on stock returns, has several limi-
tations.

Firstly, the dataset is limited to com-
panies included in the Drucker Institute in-
dices. Although these companies represent
a large portion of the U.S. stock market
capitalization, the conclusions drawn may
not be applicable to smaller companies.

Secondly, investor behavior varies sig-
nificantly across different markets, suggest-
ing that these findings may be specific to
the U.S. market.

Finally, these conclusions are relevant
to recent years but may not necessarily ap-
ply to earlier periods. These limitations of-
fer opportunities for further research to
broaden the temporal and geographical
scope of the analysis.

6. Conclusion

The Drucker Institute offers a re-
markably valuable set of indices for eval-
uating the intangible assets of companies.
Researchers can utilize these indices for
a broad spectrum of studies, including ex-
ploring the relationships between financial
and non-financial characteristics of firms.
In our research, these indices are employed
for the first time to analyze the impact of
intangible assets on stock returns, enriching
the body of knowledge regarding stock re-
turn determinants and highlighting the sig-
nificance of intangible assets as a key cor-
porate attribute.

Our results demonstrate that the de-
terminants of stock returns differ marked-
ly across various sectors. Consequently, it
is crucial for both investors and academic
researchers to consider sector-specific nu-
ances in their analyses to make more sub-
stantiated conclusions and develop effec-
tive investment strategies.

We found that the innovation index
positively influences stock returns only in
the technology sector. This underscores the
necessity for management in this sector to
allocate resources to research and develop-
ment (R&D) initiatives and integrate inno-
vations into their business processes, there-
by driving high returns for investors.

Financial Strength and Customer
Satisfaction exhibit significant but differing
effects across various sectors. This empha-
sizes the need for investors to handle these
indicators with care and to thoroughly ex-
amine the unique attributes of each sector.

The Employee Engagement and
Development index has a negative impact
on stock returns only in the Energy sector.
This effect requires further investigation.

Among the non-financial indicators
examined, social responsibility stands
out as the factor exerting the most wide-
spread and consistently positive influence
on stock returns. For academic research-
ers, this finding highlights the importance
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of including this indicator in analytical shareholder value and attract socially con-
models as both significant and essential. scious investors.

Practically, this observation suggests that The use of XGBoost combined with
investors can achieve both ethical satis- Shapley values in our study provides
faction and higher financial returns by pri- a powerful analytical tool for identifying
oritizing investments in companies with  and understanding the relationships be-
strong social responsibility records. For  tween various indicators. This method of-
corporate managers, it reinforces the val- fers a valuable alternative to traditional re-
ue of investing in socially responsible ini- gression analysis and holds great potential
tiatives as a strategic approach to enhance  for future research.
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HeMaTepuanbHble aKTUBbI U 4OX0AHOCTb aKuuin CLLA:
aHaNn3 C UCNONb30BaHNEM UHOEKCHOro METOA3,
NaHenbHOW perpeccumn 1 MallMHHOro oby4yeHuns

A. Xanues ©© P4
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AHHOmMayus. B 0aHHOM 1CCNefoBaHMN M3Y4aeTCs BINSHUE HEMaTEePUabHbIX aKTVBOB

Ha [oX0AHOCTb aKumi CLUA ¢ ucnonb3oBaHveM nHaexcoB MHCTUTYTa JpyKepa, KoTopble

OLIEHMBAIOT KOMMaHWM Ha OCHOBE YA0BNEeTBOPEHHOCTUN KTMEHTOB, BOBNIEYEHHOCTM 1 Pa3-
BUTWSI COTPYLHMKOB, MHHOBALIMN, COLMaNbHON OTBETCTBEHHOCTU 1 (DMHAHCOBOM YCTON M-
BOCTU. AKTYaSIbHOCTb 3TOr0 MCCNef0BaHNS 33K/04aETCS B PACTYLLEN BaXHOCTU Yy4eTa

HedWHaHCOBbIX MOKa3aTeNeN B NPUHATUN MHBECTULMOHHBIX pelleHnin. Lienb nccnepo-
BaHMSA B TOM, YTOBbI ONpeaennTb, Kak AaHHbIe MHOEKCHI BAUSAOT H3 AOXOLHOCTb aKLIMIMA

B Pa3HbIxX CEKTOPaX. [MNoTe3bl YTBEPKABHOT, YTO KX bl MHOEKC BNVSIET MONOXKMNTEBHO.
B nccnenoBaHum UCNONb3YHTCA KaK NaHenbHasi perpeccus ¢ UKC1poBaHHbIMM addeK-
TaMu, TaK M METOAbI MALLMHHOMO 0ByYeHms ¢ ncnonb3oBaHeM XGBoost co 3Ha4eHnaMm

Lennn pns aHanv3a gaHHbix kKoMnaHui CLUA 3a nepurog, ¢ 30 nioHa 2016 1. no 30 mtoHs

2023 1. PeaynbTaThbl aHanmn3a ykasblBakoT Ha TO, YTO COLMAaIbHas 0TBETCTBEHHOCTb OKa-
3blBAET LUMPOKOE NONOXKUTENbHOE BIMSHNE Ha LOXOLHOCTb 3KLIMI B Pa3HbIX CEKTOPaX.
MHHOBaLMM CYLLLECTBEHHO BAMSAOT Ha JOXOLHOCTb TOMbKO B TEXHOMIOMMYECKOM CEKTO-
pe. YO0BNEeTBOPEHHOCTb KMEHTOB M (OMH3HCOBasA YCTONYMBOCTb OK33bIB3HOT Pa3iny-
Hble 3 deKTbl B 38BUCUMOCTM OT CEKTOP3, B TO BPEMS KaK BOB/IEYEHHOCTb U Pa3BUTME

COTPYLOHMKOB NOKa3a/n TOIbKO OTPULLATENbHOE BAVSIHWE B 3HEPTrETUYECKOM CEKTOPE.
3Ha4YMMOCTb 3TOr0 UCCNEAOBaHUS 3aK0YaETCA B Er0 BKI3AE B MOHUMaHWE PO HEMa-
TepuanbHbIX 3KTMBOB B QOPMUPOBaHUN PE3YNBTATUBHOCTM aKLMIA KOMAaHWIA. Mbl MoKa-
3bIB3EM, YTO MHBECTOPbI MOFYT AOCTMYb KaK 3TUYECKOro Yo0BIETBOPEHUS, TaK 1 bonee

BbICOKMX PUHBHCOBbIX A0X0[0B, MPUOPUTU3MPYS MHBECTULIMM B KOMM3HUW C CUbHBIMA

MOKa3aTeNs MM COLMaTbHOM OTBETCTBEHHOCTU. [OMMMO 3TOro, 06paLL3eM BHUMBHME NH-
BECTOPOB 1 UCCEA0BAaTENEN Ha BaXHOCTb Y4eTa CEKTOPaIbHOM MPUHaONEXKHOCTIN KOM-
naHuii Npy aHanu3ae. Icnonb30BaHWe NepefoBbiX aHaNUTUYECKUX MHCTPYMEHTOB, TAKMUX
Kak XGBoost co 3HayeHvamMu LLennu, nogyepKMBaeT NOTEHLMAaN MaLWMHHOr0 06yYeHus

L7191 BbIACHEHWS CTOXKHbIX B3aMMOCBA3€EM B (DUHBHCOBbIX AaHHbIX. 3TOT MOAXOL, NMOKa3bl-
BaeT cebs KaK KpariHe NepcneKTUBHDBIM 4ns ByayLumx MCCnefoBaHuN.

Knio4esbie cnosa: nHpekcol Drucker Institute; moxogHocTb akunin; ESG; kopnopaTmB-
Hasi coLManbHas 0TBETCTBEHHOCTb; MaLLMHHOE 06Y4eHue.
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Abstract. Changes in the pharmaceutical industry lead to the need for detailed considera-
tion of the issues of stimulating innovation, where top management largely determines the

company’s strategy of innovative development. Thus, it is important to study which charac-
teristics of top management’s human capital influence the innovation activity of pharmaceu-
tical companies in creating new products. This article tests a hypothesis that the success

of a pharmaceutical company’s drug portfolio depends on ideas arising from basic research

and large-scale commercialization that recoup high development costs, which in turn are in-
fluenced by the personal characteristics of top managers. The study is an econometric anal-
ysis of the impact of human capital elements, represented by top management character-
istics, on the innovation activity of major pharmaceutical companies, where two models on

patents and R&D were tested using panel regression. The models were tested using data

from the world's top 100 pharmaceutical companies from 2010 to 2022. The results made

it possible to compile an average portrait of the top manager of the largest pharmaceutical

companies. The analysis has shown that professional experience, age, as well as a job-spe-
cific degree can have a significantimpact on innovation activity. The study contributes to the

literature as it makes it possible to predict the innovation strategy of pharmaceutical com-
panies through an average portrait of the top manager. The proposed model will reduce the

number of failures of innovative directions, optimize the time period of commercialization of

new drug development projects and can be used in other research studies.

Key words: innovative activity; R&D; patent; top management; human capital.
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1. Introduction

Human capital and innovation activi-
ty are closely related. Human capital rep-
resents the knowledge, skills, and experi-
ence that people have. Innovation activity,
in turn, is the creation of new products, pro-
cesses and services that lead to improve-
ments in people’s lives. People with high
levels of human capital, such as education,
work experience and creative thinking abil-
ities, are often the drivers of innovation ac-

tivity. They can come up with new ideas
and approaches and develop and implement
new technologies and processes.

In addition, companies that invest in
the human capital development of their em-
ployees often have greater innovation ac-
tivity. Such companies can provide their
employees with training and various de-
velopment programs that allow them to im-
prove their skills and knowledge and stim-
ulate their creativity.
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The innovation activity of a company
changes under the influence of managerial
decisions of top management. Innovation
activity of companies operating in the same
industry will differ significantly under the
condition of different management teams.
In order to adapt to the competitive envi-
ronment and improve operational perfor-
mance, companies must consider the im-
pact of top management’s human capital
on the company’s performance. Innovation
activity is a key role for pharmaceutical
companies. They have to constantly look
for new treatments, develop new drugs and
technologies to improve people’s health
and quality of life. Innovation activity also
helps pharmaceutical companies stay com-
petitive in the market and retain their po-
sition. Without innovation, pharmaceuti-
cal companies will not be able to grow and
continue in the future.

Companies also need highly skilled
people who can develop new drugs and
technologies and conduct research and clin-
ical trials. In addition, pharmaceutical com-
panies must continually train their employ-
ees and keep up with industry developments.
The more skilled the specialists in a compa-
ny, the more successful its innovation and
competitiveness in the market will be.

We hypothesize that in the pharmaceu-
tical industry, innovation activity, which is
the most important factor for survival in
a competitive environment, also depends
on the characteristics of top management’s
human capital, namely age, education and
work experience.

The main purpose of this paper is to
examine, how investors, managers, and an-
alysts can use the model for academic and
practical purposes to predict industry trends
and the ability of pharmaceutical compa-
nies to create new products.

The paper confirms the fact that large-
scale commercial success is necessary due
to the development costs and high failure
rate of many innovation areas.

A more general question that this re-
search aims to answer is whether the in-
novative activity of companies will in-
crease due to quality selection of top
managers taking into account specifics
of the industry?

This research fills a scientific gap re-
garding the study of the Issues of efficien-
cy of R&D expenditure while increasing
productivity.

Education in the company’s core in-
dustry contributes to a better understanding
of strategy and innovation. Nevertheless,
there are studies that do not support a pos-
itive effect of management education and
educational attainment in general on in-
novative activity explored by Barker &
Mueller [1].

The late age of top management may
have a negative impact on the indicators of
innovation activity. This is justified by the
fact that older top managers tend to make
less risky decisions in anticipation of re-
tirement, while younger top managers have
a better understanding of innovation and
are more receptive to change.

Work experience can also have a posi-
tive effect on innovation activity rates. The
basic premise of this is that managers are
imbued with the experience they gained
during their earlier involvement in a par-
ticular field, so they perceive and interpret
any situation based on their early experi-
ence. In this context, experience in mana-
gerial positions can enable top managers to
make important managerial decisions nec-
essary to overcome the uncertainty associ-
ated with innovation strategy.

Hypotheses under consideration:

Hla: The share of top managers with
management and finance education has
a positive effect on the innovative activity
of pharmaceutical companies.

H1b: The share of top managers with
management and finance education has
a positive effect on the number of patents
obtained by pharmaceutical companies.
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H2a: The share of top managers with
medical education has a positive effect on
the innovative activity of pharmaceutical
companies.

H2b: The share of top managers with
medical education has a positive effect on
the number of patents received by pharma-
ceutical companies.

H3a: Late age of top management neg-
atively affects innovative activity of phar-
maceutical companies.

H3b: Late age of top management is
negatively related to the number of pat-
ents obtained by pharmaceutical companies.

H4a: Average managerial experience
of top management positively influences
innovative activity of pharmaceutical com-
panies.

H4b: Average managerial experience
of top management positively influences
the number of patents received by pharma-
ceutical companies.

The structure of the study is an an-
alytical review of research followed by
identification of scientific gaps and search
for practically proven claims in R&D and
pharmacology. Further on the basis of
the hypotheses put forward about the in-
fluence of human capital of top manage-
ment on the innovation activity of phar-
maceutical companies two models were
tested. The models are panel regressions
that were tested on patents and R&D. The
models were tested using data from 100
world’s top pharmaceutical companies
from 2010 to 2022. The results and dis-
cussion of the research confirm that expe-

rience in managerial positions can enable
top managers to make important manage-
ment decisions necessary to overcome
the uncertainty associated with innova-
tion strategy.

2. Related literature

The literature on the topic can be split
into three directions. The first direction is
devoted to the specifics of the pharmaceu-
tical industry. The present section of the
research will help to determine the main
mechanisms for protection of inventions
in the pharmaceutical industry, as well as
to identify the main directions of develop-
ment and problems of the industry. The sec-
ond section describes how the human capi-
tal of management teams affects innovation
activity to define the variables of the study.
The third section is a description of inno-
vation activity that allows us to determine
basic methodology.

2.1. Pharmaceutical industry

features and procedure for

patenting medicines

Nowadays, big pharmaceutical com-
panies are increasingly facing the problem
of falling R&D productivity. According
to some studies, only one out of 10,000
discovered drug components is currently
used as the active ingredient in a drug, that
Miller & Lehoux [2] have written about in
their studies. The detailed process of the
drug component approval funnel in the
drug manufacturing process is shown in
Figure 1.

Figure 1. Open drug component funnel
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With falling R&D productivity, in-
creased regulatory scrutiny, and patent ex-
piry undermining a significant portion of
revenues, large pharmaceutical companies
have realized the need to look outside their
walls for innovation.

Jia & Tian [3] have stated the fact,
that many companies have redirected
R&D spending to external companies to
license technology platforms or drug ide-
as. However, in some other knowledge-
intensive industries such as biotechnology
even the slightest change in the production
environment has a large impact on prod-
uct properties, which is a product defense
against competition.

In this context, Ribeiro & Shapira [4]
emphasize that in traditional pharmacolo-
gy, intellectual rights are mainly protected
through patents.

Kaitin [5] noted that the development
of an active ingredient in pharmacology,
takes typically 15 years. The process in-
volves six major steps: (1) researching ide-
as and finding substance; (2) early preclin-
ical studies, during which the safety of the
planned clinical trial is confirmed; (3) ear-
ly development stage, during which the
technology for the development of the ac-
tive pharmacologic element is established;
(4) late phase development, during which
methods for controlling the active pharma-
cologic element are established; (5) three
phases of clinical trials, during which the
mechanism of action of the drug, the effi-
cacy of the drug and the evaluation of the
risk-benefit ratio are tested; (6) a fourth
phase of clinical trials, during which side
effects are studied.

<1 month <1 month

It should be noted that in the process
of drug development, large pharmaceutical
companies work closely with scientific in-
stitutes, biotech companies and smaller in-
dustry representatives, as well as contract
research organizations. The latter conduct
clinical trials that complete the product de-
velopment process.

Since there is currently no single inter-
national system for granting patents, patents
are granted by patent offices in specific ter-
ritories. Thus, patent offices are divided into
regional offices, which grant patents in sev-
eral countries, and national offices, which
grant patents in one country. This gives rise
to the phenomenon of a “patent family” —
a set of interrelated patent applications filed
in several offices to protect the same or sim-
ilar invention by a single inventor and linked
by a common priority (or priorities).

Feldman & Notes [6] note that prior-
ity is the right to file applications for the
same invention in other offices within 12
months of the filing of the first application
and to specify the filing date of the first ap-
plication. And the patenting of a medicinal
product usually occurs at the early preclin-
ical research stage.

The procedure of patenting an inven-
tion can be categorized into three steps:
(1) Filing of the patent application; (2)
Examination (includes first the documen-
tary examination and then the longest
part, the technological examination); (3)
Obtaining a patent.

Most of the time in the patenting pro-
cedure is taken up by the technological ex-
amination. Its average duration in the in-
dustry is 24 months (Figure 2).

=24 month <1 month
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Figure 2. Patenting as part of the drug manufacturing process medicines
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If we talk about the peculiarities of
patenting in the pharmaceutical industry,
it is important to note the problem of “ev-
ergreen patents” investigated by the Kim
et al. [7]. With the help of such patents,
pharmaceutical companies retain the exclu-
sive right to produce products. For exam-
ple, if a company has invented an active in-
gredient and registered a patent on it, then
when the patent expires, the company can
file a new patent application with a small
modernization of the drug that will not sig-
nificantly affect its therapeutic properties.

Thus, it is worth emphasizing the fact
that relatively few studies are devoted to the
impact of human capital characteristics on
innovation activity, expressed in the ability
to produce new medical products and tech-
nologies, which in turn can significantly im-
prove the quality of life of patients by alle-
viating symptoms of diseases or preventing
their development. It is important to note
that in the drug development process, large
pharmaceutical companies work closely
with academic institutions, biotech compa-
nies and smaller industry players, as well as
contract research organizations. Innovation
allows pharmaceutical companies to remain
competitive in the market, attract investment
and attract talent. Moreover, research on in-
novation in the pharmaceutical industry has
broad positive implications that contribute
to the improvement of human health and the
development of society as a whole.

The pharmaceutical industry is highly
dependent on innovation, where patents are
the main mechanism for protecting inven-
tions in the pharmaceutical industry. The
patent system in pharmaceutical is charac-
terized by a high proportion of “evergreen
patents”, which are major improvements of
existing inventions.

2.2. Empirical studies

of human capital

According to Mahroum [8] human cap-
ital is an intangible asset that is not recog-

nized on a company’s balance sheet. It can
be categorized as the economic value of
employees’ experience and skills. Human
capital reflects employees’ ability to gen-
erate knowledge, their individual values
and attitudes, experience, and ability to
bring innovation to established process-
es. Although human capital plays an im-
portant role in innovation, its complexity
and subjectivity may make it less attrac-
tive for research compared to other areas
of innovation, such as technology or pro-
duction processes. The impact of invest-
ment in human capital can only be seen in
the long term, making it difficult to conduct
research on short time horizons. Therefore,
key human capital indicators such as intel-
lectual ability, creativity and motivation are
an integral part of the research question in
the pharmacology industry.

Human capital plays a major role in
many fundamental works in the fields of
management and organization theory. The
first works devoted to the study of human
capital appeared in the middle of the XX
century, directly in the period of active
study of management sciences, they inves-
tigate the characteristics of the top man-
agement team of the organization, which
determine the cognitive structure of top
management and thus affect organization-
al outcomes studied by Bandaranaike [9].

Studies of Binkley et al. [10] and
Collet et al. [11] state that employee age,
work experience revealed in the study of
Karnouskos [12], and top management ed-
ucation revealed in the study of Rismawati
et al. [13] influence firm performance, par-
ticularly innovation performance.

However, over the last decade, these
results have not always been unambiguous,
and a number of studies have found con-
tradictory results for different companies
and industries. For example, most studies
confirm the division of human capital in-
to the following types: basic (biophysical
capital, professional education, length of
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service and work experience, professional
competencies, reputational and social cap-
ital) and specific (belonging to a team and
loyalty to the company). The following di-
vision of forms of human capital is also
common: knowledge capital, social capi-
tal and emotional capital were investigat-
ed by Li et al. [14].

Studies of Foucart & Li [15] suggest
that firms’ investment in R&D and their in-
novative products have a positive impact on
the long-term financial health of the firm. In
the pharmaceutical industry, characterized
by a high R&D intensity, innovation has
a large impact on firm performance as con-
firmed by research of Asaba & Wada [16].

All the employee characteristics stud-
ied can be broadly categorized into three
categories:

1. Demographic characteristics such
as gender, age, and education by Sena et
al. [17]. Ahn et al. [18] and Crossland et al.
[19] in addition to organization theory have
also investigated the influence of top man-
agement characteristics at the interface of
corporate finance and pharmacology, but
they used average characteristics.

2. Career experience such as tenure
revealed in the study of Omerzel & Jurdana
[20], management experience revealed in
the study of Custodio et al. [21] and indus-
try expertise of top management revealed
in the study of Nadkarni et al. [22].

3. Behavioral characteristics, such as
risk appetite, intellectual and creative abil-
ity, leadership skills, and propensity to im-
plement new ideas that have been explored
in their work by Prugsamatz [23].

2.3. Innovative activity

and an overview of approaches

to its research

Innovations are new ideas, products,
services, or processes that change the way
people live and make the world a more ad-
vanced place. Innovations can be either rad-
ical or incremental, but in either case they

represent significant changes to existing
methods and approaches. Innovation can
have a significant impact on innovation ac-
tivity. New technologies and processes can
stimulate innovation activity because they
facilitate the development of new products
and services.

In addition, innovation can lead to in-
creased competition, which can encourage
firms to create new products and services.
However, innovation can also cause some
challenges. Some companies may find it
difficult to adapt to new technologies and
processes, which may lead to a decrease
in innovation. In addition, innovation may
increase research and development costs,
which may not be acceptable to some com-
panies.

In general, innovation is an important
factor for stimulating innovation activity.
Companies that can successfully adapt to
new technologies and processes can gain an
advantage in the market and increase their
competitiveness.

Luo et al. [24] disclosed different types
of innovations, some of the main ones are
technological and managerial innovations,
those that are directly related to the pro-
ductivity of processes and are strongly re-
lated to the core business of the compa-
ny. Managerial innovations are innovations
that are related to the management and con-
trol of the company, administrative pro-
cesses and human resources. Product and
process innovations, which involve the de-
velopment of new products or services re-
quired to meet market needs, and represent
new elements, equipment and methods in
the company’s production process required
to create a product or service. Radical and
incremental innovations, which are plat-
forms for change in the operations of a sin-
gle company or an entire industry. These in-
clude new technological and business skills,
new ways of solving problems.

According to different studies, there
are many approaches to investigate the in-
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novation capability of a company. For ex-
ample, Chao & Huang [25], while studying
the effect of share repurchase on innovation
activity, used the most straightforward way
to determine innovation activity. They used
a dummy variable that showed whether or
not the company invested in R&D in a giv-
en period. A probit model was used to esti-
mate such a model.

Innovation intensity can also be calcu-
lated by Herrmann et al. [26] using R&D
to revenue ratio to investigate the effect
of corporate governance on innovation
intensity. The same method was used by
Lewellyn et al. [27].

Shahzad et al. [28] used a similar mod-
el, but as the dependent variable analyzed
the R&D to assets. Also, the variable of
R&D to assets ratio has been used in the
literature to find the intensity of innovation.
It has been found in this way by Shaikh &
Peters [29].

Studying the effect of ownership struc-
ture on innovation by Garcia-Garcia et al.
[30] used the ratio of intangible assets to
total assets. This method is convenient be-
cause very often there are problems in find-
ing R&D expenditures of companies and
Intangible assets can usually always be
found. Thus, it is possible to avoid a large
number of omissions of the dependent var-
iable in the econometric model.

The above-mentioned papers have
used variables that can be used to meas-
ure companies’ efforts to innovate, i.e. in-
novation intensity. The variables by which
the production or efficiency of innovation
activity can be measured are considered
by Qing et al. [31]. One of the most basic
indicators of innovation production is the
number of patents filed, for example, this
indicator was used by Ramdani et al. [32].

Forti et al. [33] used the number of pat-
ents approved. Ma [34] used the number of
patent citations and the average number of
citations per patent to measure innovation
production. These indicators allow us to

study the effectiveness of innovation activ-
ity, that is, they show how much other sci-
entists and researchers are interested in the
company’s scientific developments. The
same method was used by Chkir et al. [35].

The results of the analysis of the lit-
erature show that relatively few works are
devoted to the study of the impact of hu-
man capital on the innovation activity of
companies’ innovation activity of compa-
nies. In some of these studies, education
in the spheres of management and finance
is considered as a catalyst for the econom-
ic growth of the company, as confirmed by
Chemmanur et al. [36].

Lee et al. [37] note that each of the list-
ed indicators has its own limitations. For
example, patents protect inventions rather
than innovations, respectively, not all inno-
vations are patented.

Camisén-Zornoza et al. [38] approve
that the propensity to patent will differ de-
pending on the strategy and industry of the
firm. And such an indicator as R&D inten-
sity measures innovation activity indirect-
ly, as it gives an idea only about the contri-
bution to innovation development and not
about the innovativeness of the company.

Barrena-Martinez et al. [39] believe,
that it is difficult for small companies to
record formal R&D expenditures, as such
expenditures may be classified as other ex-
penses.

Despite numerous studies, it remains
unclear whether existing methods for meas-
uring innovation are applicable to real com-
panies. Cruz-Cézaresa et al. [40] argue that
the methods used in the literature seem too
theoretical and not directly applicable to
businesses.

3. Data and Method

To conduct the study, a list of the 100
largest pharmaceutical companies in the
world by capitalization for 2023 was gen-
erated using Bloomberg’s information da-
tabase. The sample includes only the larg-
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est companies because, as a rule, they are
the most complete and reliable in report-
ing financial and non-financial information.

Espacenet Patent Database, a database
of the European Patent Office, and Orbis
Patent Database were used to collect pat-
ent data.

It is also worth noting that the study
did not take into account the absolute num-
ber of patents, but the number of patents
first obtained within the same patent family.
Since patents for the same invention may
be valid in different countries, the assess-
ment of innovation activity simply through
the absolute number of patents does not ac-
curately reflect innovation activity.

The sample of 100 firms is unbalanced,
due to the fact that most firms only listed
after 2010, and also taking into account
the events of the global crises in 2008 and
2020. The sample represents 1118 obser-
vations.

The study uses two measures of in-
novation activity: the natural logarithm of
R&D intensity (LNR&D) in the first mod-
el, which characterizes innovation input,
and the natural logarithm of the number of
patents obtained by a company with a lag
of two years (LNP) in the second model,
which characterizes innovation output. The
choice of the length of the time lag of the
LNP indicator is justified by the duration of
the patenting procedure described in detail
in Figure 2. Based on the above, it follows
that the article evaluates two indicators: in-
novation input and innovation output.

The explanatory variables used in the
study represent the characteristics of top
management human capital: average age of
top management (AGE), average experience
of top management (in years) in executive-
level positions (EXP), share of top managers
with education in management and finance
(FINEDU), share of top managers with med-
ical education (MEDEDU).

Control variables were also selected
to reflect important factors that may have

influenced the innovation activity of phar-
maceutical companies. Company size, rep-
resented as the natural logarithm of the
number of company employees (LNEMP),
can have both positive and negative effects
on innovation activity. This is because on
the one hand, large firms may have more
resources to develop sustainable innovation
programs, while on the other hand large
firm size and the market power it generates
may provide less incentive for managers to
invest in innovation.

Past financial performance can also
have a large impact on innovation activity.
The paper uses Return on Assets with a lag
of one year (ROA) and the natural loga-
rithm of net income (LNNI) as variables re-
flecting past period financial performance.

It is known that a high level of debt
burden of a company reduces the motiva-
tion of management to invest in long-term
research and development for the sake of
increasing the current cash flow for debt
service. The debt-to-assets ratio (LEV) is
an indicator reflecting the level of debt load.

Based on the collected panel data, the
following trends in the human capital char-
acteristics of top management are clear-
ly visible:

1) The age of top managers shows an
increasing trend: from 45 years in 2010 to
53.2 years in 2022, with an average of 53
years.

2) The share of top managers with fi-
nancial and medical education is almost un-
changed — 50 %.

3) The share of top managers with
medical education is increasing from 0.5
in 2010 to 0.6 in 2022.

4) The average work experience at
top management positions ranges from 7.5
to 30 years, with an average of 12 years
(Table 1).

Before building regression models, da-
ta were analyzed for association between
regressors to detect multicollinearity (Table
2 and Table 3).
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Table 1. Descriptive statistics of variables

Variable Obs Mean Std. Dev. Min Max
LNR&D 1118 0.97 0.389 0 0.984
LNP 1118 1.856 0.69 0 4.885
AGE 1118 53.381 2.141 45.5 60.5
MEDEDU 1118 0.465 0.242 0.1 1
FINEDU 1118 0.510 0.312 0 0.8
EXP 1118 12.349 2.752 7.5 30.3
LNEMP 1118 1.27 0.788 2.188 3.933
LNNI 1118 4.189 0.631 0.911 5.333
ROA 1118 0.207 0.08 —0.081 0.585
LEV 1118 0.251 0.187 0 2.987

Table 2. Correlation matrix for regression model (1)
Variables | LNR&D | AGE | MEDEDU | FINEDE | EXP |LNEMP| LNNI | ROA | LEV
LNR&D 1.000
AGE 0.067 | 1.000
MEDEDU 0.137 |-0.152 1.000
FINEDU 0.164 0.189 | —-0.495 1.000
EXP 0.120 | 0.289 0.218 0.162 | 1.000
LNEMP -0.065 |-0.040 | —0.318 -0.160 0.280| 1.000
LNNI 0.046 | 0.126 | —-0.405 0.006 |-0.195| 0.242 | 1.000
ROA 0.124 0.113 -0.112 0.109 | 0.032 |—-0.212 | 0.169 | 1.000
LEV -0.159 |-0.031 0.021 -0.071 |-0.095| 0.141 | 0.190 —0.088 | 1.000
Table 3. Correlation matrix for regression model (2)
Variables LNP | AGE | MEDEDU | FINEDE | EXP |LNEMP| LNNI | ROA | LEV
LNP 1.000
AGE 0.065 1.000
MEDEDU | -0.273 | 0.141 1.000
FINEDU -0.179 | 0.189 | —0.505 1.000
EXP —0.387 | 0.344 0.218 0.192 | 1.000
LNEMP 0.530 |-0.040 | -0.318 -0.170 +0.280| 1.000
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End of table 3

Variables LNP | AGE | MEDEDU | FINEDE | EXP |LNEMP| LNNI | ROA | LEV
LNNI 0.435 0.126 | —0.405 0.006 |-0.195| 0.694 | 1.000

ROA -0.112 | 0.139 | -0.012 0.101 | 0.035 |-0.212 | 0.170 | 1.000

LEV -0.316 |-0.003 0.005 —0.007 -0.095|-0.141 | 0.144 | 0.078 | 1.000

There is no significant correlation be-
tween the variables (correlation does not ex-
ceed 60 %). Therefore, there is no correlation
above the threshold value of 60 %, which al-
lows us to reject the problem of multicolline-
arity between the variables. The results most
adequately describe the fixed effects models,
which allows us to make the assumption that
there is no heteroskedasticity.

4. Econometric Model

The influence of top management
characteristics on the innovation activity
of pharmaceutical companies is investigat-
ed using econometric analysis of panel da-
ta in two models (1) u (2).

LNR&D,, =P, +B,AGE,, +
B,FINEDU,, +B,MEDEDU,, +
B,EXP, +B,LNEMP, +
BLNNI,, +B,ROA, +B,LEV,, +¢,,,

where LNR & D,, = LN (R & D/Revenue),
AGE, ,— average age of top manag-
ers, FINEDU, ,— Share of top managers
with Management and Finance education,
MEDEDU, — Share of top managers with
Medical educatron EXP,  —average work
experience of top managers LNEMP,
= LN(Staff Number), LNNI, = LN(Net
Income) with a time lag of 1 year ROA, =
= Net Income / Total Assets, LEV, , = Tolal
Debt / Total Assets.

LNP'"* =P, + B, AGE, , +

+B,FINEDU,, +B,MEDEDU,, +
B,EXE, +BLNEMP, +
+B¢LNNI, , +B,ROA, , +
HBLEV, e,

2)

where LNP'"* = LN (Patent Number) with
a time lag of 2 years, AGE, ,— average
age of top managers, FINEDU — Share
of top managers with Management and
Finance education, MEDEDU, ,— Share
of top managers with Medical educatron
EXP, — average work experience of top
managers LNEMP, = LN(Staff Number),
LNNI, ;= LN(Net Income) with a time lag of
1 year, ROA = Net Income / Total Assets,
LEV, = Total Debt / Total Assets.

For each of the models, a series of tests
were conducted to determine, which of the
panel data estimation methods — pass-
through, regression with regression with
fixed individual effects and regression with
random individual effects — better describes
the data. The results of the tests suggest that
both regressions most adequately describe
the fixed effects model. The models were al-
so tested for autocorrelation and heterosce-
dasticity using the Durbin-Watson test and
White’s test, respectively, where the test re-
sults showed that there is no autocorrelation
and heteroscedasticity in both models.

S. Results

According to the results of model (1)
presented in Table 4, the share of top man-
agers with medical education has an insig-
nificant effect on R&D intensity in the larg-
est pharmaceutical companies, where the
mature age of top management represent-
ative is negatively and significantly related
to R&D intensity (t =—0.00985, p < 0.01).
The share of top managers with education
in finance is not significant. Average ex-
perience in managerial positions among
top managers is positively and significant-
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ly related to R&D intensity (t = 0.2547,
p <0.01).

Pharmaceutical company size, represent-
ed as number of employees, is negatively re-
lated to R&D intensity, which confirms some
previous studies for high-tech sectors. Other
control variables representing financial per-
formance have no significant coefficients in
model (1).

Therefore, Hypothesis la indicating
that the proportion of top managers with
management and finance education is pos-
itively related to R&D intensity of pharma-
ceutical companies — cannot be confirmed
or accepted, due to the ambiguity of the
findings, but Hypothesis 2a is not reject-
ed and the fact that medical education has
a positive effect on innovation is confirmed.

Hypothesis 3a and Hypothesis 4a are
also accepted. This is due to the fact that
the mature age of top management mem-
bers is negatively related to contribution to
innovation (R&D intensity), while greater
experience allows them to make informed
decisions while holding senior positions.
Older employees in anticipation of retire-
ment life tend to make less risky decisions,
while younger top managers have a better

understanding of innovation and are more
receptive to change. The result obtained is in
line with the research result for other indus-
tries for R&D intensity that Barker V. and
Mueller G. [1] explored in their paper «CEO
Characteristics and Firm R&D Spendingy.
The results of model (2) disprove the
Hypothesis 2b hypothesis about the positive
relationship between the share of top manag-
ers with medical education and the number of
patents obtained by the company. The results
of model (2) showed that this relationship is
negative and significant (t =—0.6549, p <0.01).
The obtained result refutes the results
of foreign authors by Lee et al [37], who
claimed that in innovative industries the share
of top managers with industry-specific educa-
tion positively affects the number of patents
obtained. It is worth noting that Hypothesis
4b is also confirmed. Management teams with
a higher share of employee representatives
with more than 10 years of experience have
better quality of top management, which will
allow the company’s employees to fulfill their
tasks more efficiently. The rest of the indica-
tors are not significant, so it is impossible to
draw unambiguous conclusions about the ac-
ceptance or rejection of the hypotheses.

Table 4. Influence of top managers’ characteristics on innovative activity

Model (1) Model (2) Model (1) Model (2)
AGE -0.00985%* 0.00364  |LNNI 0.0103 0.4162"
(0.00452) (0.0217) (0.0379) (0.0836)
MEDEDU 0.3874" -0.6549** | ROA -0.462 -1.450"
(0.0860) (0.1291) (0.162) (0.383)
FINEDU 0.2135 -0.070 LEV 0.0247 0.0245
(0.1748) (0.023) (0.0524) (0.0504)
EXP 0.2547" 0.4205% | Const 0.536 1.991"
(0.4335) (0.1454) 0.272) (0.522)
LNEMP -0.197° 0.425" |N 1118 1118
(0.289) 0105 | R2 0471 0.394
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This trend could be due to the fact that
the number of patents granted in the sec-
ond half of the time period under study de-
creased, which affected the results of the
analysis. Moreover, there is a tendency for
the industry to decrease R&D productivity,
which could have also had a negative im-
pact on the number of discovered active in-
gredients and, consequently, on the number
of patents granted.

The results of model (2) could be af-
fected by “evergreen patents”, the share
of which in the total number of patents of
a pharmaceutical company can reach large
values but varies from company to company.

Based on the results of the models, it
is worth noting that if the concentration
of hiring top managers with managerial
skills with more than 20 years of experi-
ence increases by 1 %, the innovation ac-
tivity of the company increases by 0.25 %
for input innovation and 0.42 % for output
innovation. Since innovation is aimed at
cost optimization and automation of inter-
nal processes, special attention is paid to
employees with specialized medical educa-
tion, where when the share of top managers
with medical education increases by 1 %,
innovation activity increases by 0.39 % for
input innovation, but decreases by 0.65 %
for output input innovation.

This is explained by the fact that, de-
spite the relatively small share of top man-
agers, investors are interested in over-
coming corporate problems in order to
normalize and maximize exclusively the
economic performance of the company and
exclusively in the long term, without taking
into account pharmacological aspects. This
is also confirmed by the number of compa-
ny employee’s indicator, where in the case
of innovation expansion for top managers
with medical education, if the share of all
employees increases by 1 %, innovation ac-
tivity increases by 0.43 %.

The share of top managers with educa-
tion in management and finance does not

have a proper significance on innovation
activity, therefore the results are ambiguous
and cannot be compared with the share of
top managers with medical education. Thus,
the intensity of innovation increases due
to the involvement of top managers with
a certain business interest in their portfolio
companies, where the costs of monitoring
in pharmacology significantly exceed the
corresponding costs of independent other
companies from other industries.

6. Discussion

The information presented in the arti-
cle will allow investors to choose the right
strategic directions when planning exter-
nal investments. Company owners can al-
so use the data to develop innovation strat-
egies and analysts to forecast trends in the
industry in order to develop new products.

The article suggests that in the pharma-
ceutical industry, innovation activity, which
is the most important factor for survival in
a competitive environment, also depends
on the characteristics of human capital of
top management, namely age, education
and work experience.

The empirical analysis conducted in
the study showed that some characteris-
tics of human capital of top management
can have a significant impact on the indi-
cators of innovation activity of companies.
We found a positive relationship between
the average work experience of top man-
agers and R&D intensity, a negative rela-
tionship between the late age of top man-
agers and R&D intensity, and a positive
relationship between the share of top man-
agers with medical education and R&D in-
tensity. The hypothesis, which states that
the share of top managers with medical ed-
ucation has a positive effect on the innova-
tive activity and number of patents received
by pharmaceutical companies is not reject-
ed. The result obtained is similar to earli-
er empirical studies for other industries by
Barker & Mueller [1].
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The authors in their research note
that the characteristics of human capital
can positively influence the innovative de-
velopment of the company. Empirical ev-
idence supported this notion and showed
that age disclosed in the paper of Vania et
al. [17], work experience disclosed in the
paper of Doris & Dora [20] and education
of top management disclosed in the paper
of Garg [13] affect firm performance, par-
ticularly innovation performance.

A negative relationship was also found
between the share of top managers with
medical education and the number of pat-
ents initiated during the period of top man-
agers’ work. At the same time, the number
of patents obtained reflects the innovation
output of the company.

The result obtained in this study re-
futes the results of foreign researchers
that in high-tech industries the industry-
specific education of top managers contrib-
utes to the increase in the number of pat-
ents by Lee et al [37]. This is explained by
the specificity of the patent system in the
pharmaceutical industry. In this regard, the
measurement of the innovative output of
pharmaceutical companies in further stud-
ies can be carried out with the help of oth-
er absolute indicators of innovation, e. g. by
using other absolute indicators of innova-
tion, for example, the number of new drugs.

However, the hypothesis which states
that average managerial experience of top
management positively influences innova-
tive activity and the number of patents of
pharmaceutical companies is not rejected.

The results of the paper are also sup-
ported by the work of Shaikh & Peters [29],
where based on the results obtained, the re-
searchers agree that the high level of debt
load of a company, expressed as an indica-
tor reflecting the level of debt load, reduc-
es the motivation of management to invest
in long-term R&D for the sake of increas-
ing the current cash flow for debt service,
which is also affected by the strong degree

of government regulation and the falling
number of new drugs per R&D unit.

The study has some weaknesses.
Firstly, not all characteristics of top man-
agement’s human capital are considered
in the study, as the research was limited to
measurements using secondary information.
Perhaps, a more extensive set of character-
istics will allow us to analyze more deeply
the mechanism of top management human
capital influence on the innovation activi-
ty of pharmaceutical companies. Secondly,
the study does not take into account such
aspects as the stage of the company’s life
cycle, country affiliation and diversifica-
tion of production, which can also have
a significant impact on the innovation ac-
tivity indicators.

7. Conclusion

Human capital is the knowledge, skills,
experience, and education of people who
work in a company. It is a key factor in-
fluencing innovation in a company. Senior
management regulates most of the compa-
ny’s activities. In most cases, when consid-
ering the activities of management, external
factors that influence the decision-making
process are taken into account.

However, endogenous factors are con-
sidered much less frequently, although they
are of considerable importance in decision-
making processes. While exogenous factors
are more objective and visible for unbiased
evaluation, endogenous factors are less vis-
ible and require a more comprehensive ap-
proach for evaluation. In this regard, the
relationship between the human capital of
top management and the characteristics of
these very companies has been confirmed.

The growth of the industry is slowing
down as investment in research and de-
velopment becomes less efficient, exter-
nal controls are increasing, and companies
are increasingly having to collaborate with
each other on innovation, creating more
complex management and control struc-
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tures. The lack of a consolidated patent
system forces companies to spend a lot
of time filing patents with several offic-
es to protect themselves from competitors.
Imperfections in patent law also make it
possible to re-register patents on a prod-
uct after minor modifications, which ne-
gates the need for new products.

However, the study confirms the fact
that the influence of the leadership struc-
ture characterizes a certain aspect of the
company’s activity, where there are also in-
teractions within this structure. Decisions
in the company are not made unilaterally,
but one of the management representatives
has significantly more authority than other
managers, which ultimately makes it neces-
sary to take into account separately the in-
fluence of the CEO on the decisions made
by the management.

The findings of the paper give impor-
tant strategic importance to R&D invest-
ments in order to maintain leadership and
competitive advantage for companies in
the pharmaceutical industry. The results
close many research gaps whose studies are
limited to using only one variety of human
capital characteristics. The results of the
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YOK 3311

Bnuanue XapaKTepucTuk Ton-MeHeg»>xepos Ha MUHHOBaLUMOHHYIO
dKTMBHOCTb BeayLunx MMpoBbiX CIJBPMBLI,EBTW-IECKMX KOMNaHUM

H. A. Torcmoe' O <, A. A. Knaszeg®

'Mockoscxuil punancoso-iopuduyeckuii ynueepcumem MOFIOA,
2. Mocksa, Poccus
2Vnusepcumem CUHEPIHA,
2. Mocksa, Poccus

D4 nickita.tolstov@yandex.ru

AHHomayus. CTpaTerns MHHOB3LMOHHOI0 Pa3BUTUS KOMMNaHUKW B B0/IbLUEN CTENEHM
ornpegnensieTcs Ton-MeHeXepaMu, rae BCe M3MEHEHNS, MpomcxoasLime B apMaLeB-
TWUYECKOWM 0TPacny, TpebYOT AeTaibHOr0 PaCCMOTPEHMS BONMPOCOB CTUMYIMPOBaHNUS UH-
HOBaLW. TaKMM 06pa30M, BaXKHO M3YUMTb, KBKME XaPaKTEPUCTUKIM YENIOBEYECKOr0 Ka-
nMTana Ton-mMeHegXepoB BAVAKT H3 MHHOB3LMOHHYI aKTUBHOCTb (DapMaLIEBTUHECKMX
KOMMaHWM NPy CO3A8HWN HOBbIX MPOAYKTOB. B CTaTbe BblABMUIaeTCa rmnoTesa 0 TOM, YTO
ycnex nopTdens 1eKapCcTBEHHbIX MPENapPaTOB MPSMO UM KOCBEHHO 33BUCUT OT UOEN,
BO3HVKaLWMX B X04e MaclwTabHoM KoMMepLManm3aumm n bdyHoaMeHTanbHbIX MCCe-
O0B3HWUI, OKYNaroLWMX BbICOKME 3aTPaTbl HA pa3paboTKy, Ha KOTOPble B CBOK 0Yepedb
BAUSIOT IMYHOCTHbIE XaPaKTEPUCTUKM TON-MEHEAXKePOB. ViccneaoBaHWe npeacTaBnsg-
eT coboV 3KOHOMETPUYECKUIA BH3NN3 BANSHNS 3NIEMEHTOB YE/TOBEYECKOr0 KanmTana,
NPeacTaBEHHOr0 XapaKTEPUCTUKEMMN TOM-MEHEAXKEPOB, H3 MHHOBALMOHHYIO 8KTUB-
HOCTb KPYnHbiX hapMaLeBTUYECKMX KOMMaHWIA, rae C MOMOLLbI0 NaHEeNbHOW perpec-
cun BblNV NPOTECTUPOBAHbI ABE MOAENN BANSAHUA MEPEMEHHDBIX Ha NaTeHTbI 1 HAOKP.
CTaTucTMyecKme gaHHble bbinn npoTecTMpoBaHbl Ha 100 BeayLmMx MMpoBbIX hapMa-
LeBTUYECKMX KoMNaHuax B nepmog ¢ 20710 no 2022 r. lNonyyeHHble pe3yibTaThbl N03B0-
NN COCTaBUTb YCPEOHEHHDIN MOPTPET TON-MeHe4Xepa 0AHOM N3 KpYnHenwmnx dap-
M3LEBTUYECKNX KOMMAHWIA. AH3MIN3 NOKa3a/, YTO NPOMECCHOHa bHbIM OMbIT, BO3PACT,
a Takxe NpodunbHoe 06pa30BaHME 0Ka3blBaKOT CYLLECTBEHHOE BNAHME H3 MHHOBa-
LMOHHYI 8KTMBHOCTb. IccnegoBaHWe BHOCUT BKN3A B IMTEPATYPY, MOCKO/IbKY NO3BO-
NSIeT CNPOrHO3MPOBaTb MHHOBALMOHHYIO CTPATErnio apMaLeBTUHECKMX KOMAaHNUA
Ha OCHOBE YCPeAHEHHOr 0 MOPTPeTa ToN-MeHeaepa. [Npednaraemas Mogesnb No3BOANT
CHW3UTb KOIMYECTBO HEYAa4 MHHOBALIMOHHbIX HaMPaBEHWUIA, ONTUMU3MPOBaTbL CPOKM
KOMMepLManm3aLmm NpOeKToB No pa3paboTKe HOBbIX IEKBPCTBEHHbBIX CPEACTB 1 MO-
XeT BbITb MCMONb30BaHa B APYrnX HaYYHbIX MCCNEA0BaHMAX.

Knioyesbie cnosa: HHOBALMOHHAA akTUBHOCTb; HAOKP; NaTeHTbl; TON-MEeHEeOXMEHT;
Yen0BEYECKNM KanuTarn.
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