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ABSTRACT

Relevance. China is the dominant trading partner for many countries
of the world. The new plan for the Chinese economic development in
2021–2035, based on the “double circulation” model, has become the subject of vigorous debate.
Research objective. The study aims to identify China’s economic growth
drivers before and during the COVID-19 pandemic and evaluate the impact
of external and internal factors on China’s economic growth, taking into
account future strategic changes.
Data and methods. To identify the growth factors of GDP, we used a factor
model based on GDP components by spending and the data provided by the
State Bureau of Statistics of the PRC for 2007–2020.
Results. Over the past decade, the contribution of GDP components that
shape domestic demand has been steadily reduced. The decline in the share
of net exports in GDP growth was replaced by the fluctuations in the external and domestic demand shares in the subsequent periods. The evaluations
show that in 2020, 1% of 3.56% of China’s economic growth in GDP (in national currency) was provided by net exports and 2% of 3.56% was provided
by an increase in gross capital formation.
Conclusions. The increase in the contribution of net exports to GDP growth
was caused not only by the growth of exports with a slowdown in the growth
of imports but also by the redistribution of the shares of all factors and primarily by the sharp reduction in the share of the contribution of household
expenditures to consumption. To promote domestic circulation through personal consumption, it is necessary for China to lower the savings rate, solve
the problem of income inequality, and increase disposable income per capita.

KEYWORDS

economic growth, domestic market,
double circulation, GDP components,
Domestic consumption, export,
import, international trade
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АННОТАЦИЯ

Актуальность. Китай является доминирующим торговым партнером
для многих стран мира. Предметом бурных дискуссий стал новый
план развития экономики Китая на 2021–2035 годы, основанный на
модели «двойной циркуляции».
Цель исследования. Исследование направлено на выявление драйверов экономического роста Китая до и во время пандемии COVID-19
и оценку влияния внешних и внутренних факторов на экономический
рост Китая с учетом будущих стратегических изменений.
Данные и методы. Для выявления факторов роста ВВП использовалась факторная модель, основанная на компонентах ВВП по расходам
и данных, предоставленных Государственным бюро статистики КНР
за 2007–2020 гг.

КЛЮЧЕВЫЕ СЛОВА

экономический рост, внутренний
рынок, двойное обращение,
составляющие ВВП, внутреннее
потребление, экспорт, импорт,
международная торговля
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Результаты. Анализ показал, что в течение последнего десятилетия
участие компонентов ВВП, формирующих внутренний спрос, неуклонно снижались. Выявлено, что снижение доли чистого экспорта
в росте ВВП сменилось колебаниями долей внешнего и внутреннего
спроса в последующие периоды. Проведенные оценки показывают,
что в 2020 г. 1% из 3,56% экономического роста ВВП Китая (в национальной валюте) обеспечен чистым экспортом и 2% из 3,56% – обеспечены ростом валового накопления капитала.
Выводы. Рост доли вклада чистого экспорта в рост ВВП вызван не
только ростом экспорта при замедлении темпов роста импорта, но
и перераспределением долей всех факторов и, прежде всего за счет
резкого сокращения доли вклада расходов на потребление домашних
хозяйств. Для стимулирования внутреннего обращения за счет личного потребления, в Китае необходимо снизить норму сбережений,
решить проблему неравенства доходов, увеличить располагаемый доход на душу населения.

БЛАГОДАРНОСТИ

Издание поддержано грантом для
молодых ученых на выполнение
фундаментальных исследований
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摘要

现实性：中国是世界上许多国家的主要贸易伙伴。中国基于 “双循
环”的2021-2035年新经济发展计划，一直是人们讨论的焦点。
研究目标：研究旨在确定COVID-19之前和期间中国经济增长的驱动
因素，并评估外部和内部因素对中国经济增长的影响，同时考虑到
其未来的政策发展。
数据和方法：为了确定 GDP 增长的驱动因素，我们使用了中华人民
共和国国家统计局提供的2007-2020年的数据以及GDP支出部分的
因子模型。
研究结果：分析表明，在过去十年中，国内需求部分在GDP中的参
与度一直在稳步下降。结果显示，净出口在GDP增长中所占份额的
下降被后续时期内外部需求份额的波动所取代。据估计，2020年中
国GDP（以本币计）3.56%的经济增长中有1%来自净出口，3.56%
的2%来自资本积累增长。
结论：净出口对GDP增长的贡献上升，不仅是由于出口的增加和进
口的放缓，而且还由于各要素份额的重新分配，尤其是家庭消费支
出的急剧下降。为了通过个人消费拉动国内内需，中国需要降低储
蓄率，解决收入差异问题，增加人均可支配收入。

Introduction

According to the new strategy, which was
officially announced in March 20211, for its development, China will primarily rely on “internal circulation”, an internal cycle of production,
distribution, and consumption with support
through innovation and modernisation of the
national economy. To implement such ambi1
Moore MS Advisory. (2021). An Analysis of China’s 14th
Five-Year Plan, 2021. Retrieved from https://www.msadvisory.
com/news-updates/march-2021/an-analysis-of-china-14thfive-year-plan

关键词

经济增长，国内市场，双循
环，GDP组成部分，国内消费，出
口，进口，国际贸易。

供引用

Kheyfets, B.A., & Chernova, V.Yu.
(2022). Impact of external and
internal factors on China’s economic
growth. R-economy, 8(2), 94–105.
doi: 10.15826/recon.2022.8.2.008

tious plans, China has all the prerequisites. China is a giant consumer market with 1.4 billion
people, and its fast-growing middle class is at
least 400 million people. China has the most
complete industrial supply chain in the world
and the most complete industrial supply chain
according to the UN International Industrial
Classification (Yang et al., 2021; Kuzmin & Romanova, 2021).
The double-circulation strategy is based on
a model in which “internal circulation” is a major focus of interest, while “external circulation”

95

r-economy.com
Online ISSN 2412-0731

R-ECONOMY, 2022, 8(2), 94–105

doi: 10.15826/recon.2022.8.2.008

remains an additional source of growth2. The
focus on the double circulation as a paradigm
highlights the priorities of a new development
model, in which internal circulation is tackled as
the main driver of development. Internal and external circulation are used to mutually reinforce
each other for achieving higher GDP growth
rates (Jia, 2021) in the context of resource scarcity or restrictive environmental factors (Yasinskii
& Kozhevnikov, 2022).
China’s dual circulation strategy aims to ensure a more sustainable growth in the long term,
irrespective of factors beyond the government’s
control3. Domestic circulation implies reforms
on both the demand and supply sides. On the demand side, the goal is to increase domestic consumption expenditures and enhance investment
in the key infrastructure (for example, digitalisation-related, the Internet of Things, etc.). On the
supply side, the purpose of the reform is to encourage Chinese industrial companies to become
less dependent on foreign supplies and resources,
while maintaining the role of exports as an additional growth driver4.
Over the past decade, China has managed to
halve the share of its goods and services exports,
and thus its economy has become less dependent
on exports. However, the final consumption expenditure in 2019 was 55.78% compared to the
peak of 67.4% in 1983. This is extremely low compared to other major emerging economies, such
as Brazil and India (85.7% and 70.4%, respectively) and advanced economies, such as Canada,
Germany, and the United States (79%, 72%, and
82%, respectively). The share of consumption by
households in China in gross domestic product
(GDP) is particularly low, i.e. 39.08% in 2019
(Grieger, 2020).
China is the dominant trading partner for
many countries of the world5 including the
2
Hongbin, Q., Xin, E., Song, S., & Nag, M. (2020). China’s New Five-Year Plan. Retrieved from https://www.research.
hsbc.com/C/1/1/320/zqTmqCp
3
Hass, R. (2021). How China Is Responding to Escalating Strategic Competition with the US. Retrieved from
https://www.brookings.edu/articles/how-china-is-responding-to-escalating-strategic-competition-with-the-us/
4
Tang, F. (2021). What is China’s Dual Circulation
Economic Strategy and Why Is It Important? Retrieved
from https://www.scmp.com/economy/china-economy/article/3110184/what-chinas-dual-circulation-economic-strategy-and-why-it
5
Ghosh, I. (2020). How China Overtook the US as the
World’s Major Trading Partner, Visual Capitalist. Retrieved
from https://www.visualcapitalist.com/china-u-s-worlds-trading-partner/

EU6, Russia7, and even the United States, despite the trade war between these countries8. The
new plan for Chinese economic development in
2021–2035, which is based on the “double circulation” model, has become the subject of vigorous debate9. Researchers’ interest in China’s
economic reforms can be inspired by three main
reasons. First, given China’s huge role in global
trade, even a small change in China’s economic
growth and trade policies could have enormous
consequences for other countries and the global economic system10. Second, other countries
could also benefit from China’s current previous
successful experience in reforming its economy.
Third, China was the only major economy to report positive economic growth in 2020 amid the
COVID-19 pandemic11.
These reasons provide the background for
this research, whose aim is to examine the contribution of external and internal factors to the
Chinese economy growth before and during the
COVID-19 pandemic. This aim has determined
the following objectives: to establish the role of
export growth rates in accelerating the Chinese
economy; to identify the key constraint on internal circulation; and to show the impact of external
factors of economic growth on the use of the potential of China’s domestic market.
This study assesses the contribution of the four
selected components to GDP dynamics in order
to clarify whether the dependence of the Chinese
economy’s growth is mainly on exports or whether GDP growth has become largely determined
by internal factors, and exports have started to play
a less significant role. This supposition represents
the core hypothesis to be tested in the study.
Eurostat. (2021). EU27. Trade by SITC Product Group.
Retrieved from https://ec.europa.eu/eurostat/databrowser/
view/EXT_ST_EU27_2020SITC__custom_192433/bookmark/
table?lang=en&bookmarkId=91f8be98-d920-44a5-9e3a-67a8bd4cba67
7
Rosstat. (2021). Customs statistic of foreign trade of
Russia. Retrieved from http://stat.customs.gov.ru
8
Buchholz, K. (2021). China Reemerges as Biggest Trading Partner of the U.S. Retrieved from https://www.statista.
com/chart/20366/trade-volume-top-us-trade-partners/
9
Yongding, Y. (2020). Dual Circulation Strategy Continues China’s Push to Open up. Retrieved from https://www.
scmp.com/comment/opinion/article/3103643/dual-circulation-strategy-continues-chinas-push-open
10
Congressional Research Service. (2019). China’s Economic Rise: History, Trends, Challenges, Implications for
the United States. Retrieved from https://fas.org/sgp/crs/row/
RL33534.pdf
11
Yeung, K. (2020). China is Only G20 Country Expected
to See Positive Economic Output This Year, OECD Says, South
China Morning Post.
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Theoretical framework

The transition to a double circulation policy is
interpreted as a measure of confronting the global
economic recession caused by the COVID-19 and
the consequences of the trade war between China
and the United States (Liu, 2021; Garcia-Herrero,
2021), as a response to rising trade protectionism
as well as the implementation of the long-planned
restructuring of the Chinese economy (Su & Liang, 2021). Other studies argue that shifting the
focus of the Chinese development model to the
domestic market is not an entirely new idea (Zhu
& Kotz, 2010; Saad et al., 2021; Wang & Piesse,
2013; Perskaya & Revenko, 2020). It has been
applied for the past 15 years but has only been
achieved to a limited extent12. China has undertaken attempts to change the economic growth
model since the mid-2000s, and its efforts especially intensified after the global financial crisis of
2007–2009, when exports ceased to play a leading
role in economic growth (Koopman et al., 2008;
Zhu & Kotz, 2010; Wang et al., 2019).
The transition to an economy driven by domestic demand has already begun: Wolf13 argues
that switching from predominantly external
growth factors to internal ones began around
2015, but this process is unfolding at a slow pace
and may be completed only by 2025. China has
an advantage over many other countries that
have tried at various times to rely on factors of
internal growth such as the domestic consumer
market, resources, human capital, and so on. It
has a very large domestic economy, which means
that most of its growth can be provided by domestic resources14, and the world’s largest domestic market.
Horn et al.(2010)15, Zhu and Kotz (2010),
Saad et al. (2021) analyzed the impact of export
dynamics on the Chinese economy growth rate
and note a decline in the role of exports in China’s
12
Congressional Research Service. (2019). China’s Economic Rise: History, Trends, Challenges, Implications for the
United States. Retrieved from https://fas.org/sgp/crs/row/
RL33534.pdf
13
Wolf, M. (2018). The Chinese Economy is Rebalancing,
at Last. Financial Times. Retrieved from https://www.ft.com/
content/b54cda40-3659-11e8-8b98-2f31af407cc8
14 Moody, A. (2020). Strategy set to fit into new era of globalization. China Daily. Retrieved from https://global.chinadaily.
com.cn/a/202012/15/WS5fd7f38ca31024ad0ba9bc96_2.html
15
Horn, J., Singer, V., & Woetzel, J. (2010). A truer
picture of China’s export machine, McKinsey Quarterly. Retrieved from https://www.mckinsey.com/business-functions/
strategy-and-corporate-finance/our-insights/a-truer-pictureof-chinas-export-machine

economic growth. After the world’s financial crisis, export growth ceased to be a dominant factor
and, in the context of a slowdown in world trade,
could not provide stable and high growth rates of
the Chinese economy. At the same time, the double-circulation policy is not a policy of isolating
China from the rest of the world (Lomanov, 2021).
It aims at the mutual strengthening of domestic
and external demand and represents a generalization of China’s historical practice in terms of its
economic interactions with the rest of the world
(Changhong & Hongkui, 2021).
To analyse the role of exports in economic
growth, experts use the export share in GDP (Gabriele, 2006; Kalaitzi & Chamberlain, 2020), the
share of net exports in GDP (Humnath et al.,
2022), growth in exports, and net exports in GDP
(Subasat, 2002). However, according to Koopman
et al. (2008), these indicators distort the role of
exports: indicators of the total volume of exports
overestimate the role of exports; and indicators
of net exports (total volume of exports minus the
total volume of imports) underestimate the role
of exports. Nevertheless, the listed indicators are
widely used in research (Humnath et al., 2022),
which is facilitated by the availability of statistical
data for their calculation. Other representative indicators, including DVAE (domestic value-added
exports), are not so widely used because statistical
agencies usually do not divide the total volume of
imports into parts, one of which is used for domestic needs (production, investment, and consumption), and the other one for the subsequent
export of goods and services, which complicates
the calculation of the DVAE indicator.
Despite a rather large number of publications
on China’s transition to the double-circulation
policy, the role of external and internal factors in
ensuring the GDP growth of the Chinese economy during the COVID-19 pandemic still remains
understudied.
Method and data

The research consists of the following stages: collecting statistical data for calculations; assessing the growth rate of the four GDP components; establishing the share of each component’s
contribution to GDP dynamics; and analyzing
the dynamics of external and internal factors of
GDP growth.
To analyse the role of GDP components in
its growth, the formula for calculating GDP by
spending is used:
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GDPi = Ci + Ii + Gi + NEi

(1)
where GDPi is GDP in the i-st period; Ci, final
consumption expenditure; Ii, gross capital formation (investments); Gi, public spending; NEi, net
exports.
The GDP growth rate can be determined by
the formula as follows:
GDPi − GDPi −1 Ci − Ci −1 Ci
=
⋅
+
GDPi
Ci
GDPi
I −I
I
G − Gi −1 Gi
+ i i −1 ⋅ i + i
⋅
+
(2)
Ii
GDPi
Gi
GDPi
NE − NEi −1 NEi
.
+ i
⋅
NEi
GDPi
Then the contribution of the growth of the
first component, final consumption expenditures
(Rc), to GDP growth can be determined as follows:
C − Ci −1 Ci
C − Ci −1
Rc = i
⋅
= i
.
(3)
Ci
GDPi
GDPi
The contributions of all the other components
can be determined in a similar way:
– the contribution of growth in gross capital
formation to GDP growth (RI):
I −I
I
I −I
RI = i i −1 ⋅ i = i i −1 ;
(4)
Ii
GDPi
GDPi
– the contribution of public spending growth
to GDP growth (RG):
G − Gi −1
RG = i
;
(5)
GDPi
– the contribution of net export growth to
GDP growth (RNE):
NE − NEi −1
RNE = i
.
(6)
GDPi
Factor models based on GDP components by
spending are widely used in the analysis of GDP
growth by statistical offices, in particular the U.S.
Bureau of Economic Analysis16. An advantage of
this approach is the availability of the initial data
for the calculation published annually by the statistics bodies.
Assessment of the role of GDP components
makes it possible to clearly see what factors (exter16
BEA. (2022). Gross domestic product, fourth quarter and year 2021 (Second estimate). https://www.bea.gov/
news/2022/gross-domestic-product-fourth-quarter-and-year2021-second-estimate

nal or internal) determine economic growth and
assess the share of each component’s contribution
to GDP growth. The analysis of the dynamics of
the listed indicators was carried out on the basis
of open data of the National Bureau of Statistics of
China17 and World Bank18 databases.
Results and discussion

China’s exports and imports as a percentage
of GDP began to decline in 2006–2007. In 2006,
the export of goods and services exceeded 35.3%
of GDP, and imports 28.8%, while in 2019 exports
decreased to 17.47% and imports to 14.52%. As
a result of the decrease in exports by almost two
times (1.96 times) and the decrease in imports by
1.65 times, there was a significant reduction in the
share of net exports in GDP from 8.66% in 2007
to 1.15% in 2019. Imports accounted for only
14%, while exports increased to 17.65%19.
Analysis of the growth rates of the four key
GDP components shows that over the past decade, the components that form domestic demand have been steadily declining. A decline in
the export and import growth rates in 2010–2015
occurred at a swift rate in comparison with domestic factors. Since 2017, after a two-year period
of increased growth in imports and exports, the
growth of Chinese exports and imports continued
to slow down. The outpacing slowdown in imports
in comparison with exports led to an increase in
the net export growth rate in 2019 (Fig. 1).
A significant increase in net exports in 2020 is
due to an increase in exports by 4% and a decrease
in the growth rate of imports by 0.7%. It should be
noted that in previous years, export growth rates
were 5% (2019), 7% (2018), and in 2006 and 2007,
23% and 20%, respectively. The highest export
growth rates were recorded in 2010 (130%) after
the decline during the global financial crisis with
export growth rates dropping to 81%.
China’s export and import fluctuations in the
period after the global financial crisis affected the
dynamics of net exports and their growth rates
from negative values in 2009 to high positive values in 2015, due to a significant drop in imports
(by 13.3%) with a more modest decline in exports
(by 1.88%).
17
NBS. (2021). National Bureau of Statistics of China.
Retrieved from https://data.stats.gov.cn/english/easyquery.htm?cn=C01
18
World Bank. (2021). Retrieved from https://data.
worldbank.org/indicator
19
World Bank. (2021). Retrieved from https://data.
worldbank.org/indicator

98

r-economy.com
Online ISSN 2412-0731

R-ECONOMY, 2022, 8(2), 94–105

doi: 10.15826/recon.2022.8.2.008

Analysis of the role of GDP components
shows a decrease in the share of the contribution
of growth in income to government consumption, sharp fluctuations in the share of the contribution of growth to gross capital formation,
the largest drop in which occurred in 2015, and
its decrease in subsequent periods. A particularly
sharp decline in the share of this component in
GDP occurred during the 2020 pandemic, when
consumer spending became a brake on China’s
GDP growth (Fig. 2).
The increase in the contribution of net exports to GDP to 28.43% was caused not so much

by the growth in exports (by 4%), but by the redistribution of the shares of all factors and, above
all, by the sharp reduction in the contribution of
household expenditures to consumption. As a result, net exports (28%), along with gross capital
formation (56%), were the key growth drivers of
the Chinese economy during the 2020 pandemic.
In other words, 1% of 3.56% of China’s economic
growth (in local currency) in 2020 was ensured
by the growth of net exports, and 2% of 3.56% of
China’s economic growth (in national currency)
in 2020 was linked to the increase in gross capital
formation.
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Figure 1. Growth rates of GDP components, export and import volumes
in the Chinese economy in 2006–2020
Source: National Bureau of Statistics of China.
Retrieved from https://data.stats.gov.cn/english/index.htm (Access date 14.06.2021)
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Figure 2. Change in the contributions of growth components to China’s GDP growth in 2006–2020
Source: National Bureau of Statistics of China.
Retrieved from https://data.stats.gov.cn/english/index.htm (Access date 14.06.2021)
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Figure 3. Chinese household expenditure dynamics associated with consumption in 2011–2019
Source: National Bureau of Statistics of China.
Retrieved from https://data.stats.gov.cn/english/index.htm (Access date 14.06.2021)

The growth in exports in 2020 is caused by
an increase in global demand due to the partial
recovery of the economies of the world’s countries after a global lockdown due to the spread
of the COVID-19 pandemic. China’s total trade
was US$ 1,358.6 billion in Quarter 4 of 2020, up
11.4% year-on-year and 8% on a year-to-year
basis. The exports of medical supplies and teleworking equipment, including laptops and tablets, as well as imports of commodities, metal
ore, and agricultural products provided the key
drivers of China’s trade growth20.
Despite the two-fold decline in China’s exports as a percentage of GDP, the dependence of
the Chinese economy on export dynamics remains
high. In 2020, China’s export volume amounted to
12% of the global export volume (for comparison,
in the USA it was 9% and in Germany 7%)21. In
the context of the long-term slowdown in world
trade, it impedes further growth of the Chinese
economy.
An increased focus of the Chinese authorities
on the expansion of domestic demand has been
happening against the background of the domestic consumption recovery’s lagging behind the
recovery of exports and investments. According
to the World Bank, the tendency for the growth

rates of household expenditures on consumption to lag behind the growth rates of GDP has
been recorded in China for a long period (Fig. 3).
Moreover, household consumption expenditures
as a percentage of GDP fell from 48% in 1991 to
34% in 2010. In 2019, household consumption
expenditures in China remained relatively low
compared to developed countries, by 1.74 times
lower compared to the same indicator in the
United States and by 1.35 times lower than in the
EU countries on average and below the level of
countries with emerging economies, such as Brazil and India (85.7% and 70.4%, respectively)22.
China has a very high savings rate (about 45%
on average), especially among the urban population (Fig. 4). According to the data published
by the National Bureau of Statistics, per capita
disposable income in China is 30,733 yuan, equivalent to 43% of GDP per capita (in developed
countries, it exceeds 60%, in most developing
countries, it is around 50%). In addition, China
has a higher level of income inequality than most
developed countries; the Gini index is 0.468 in
2018, which is one of the highest among the largest economies in the world (Han & Si, 2020).
Analysis of the impact of export dynamics on
the Chinese economy growth rates in Horn et al.23,

20
Sun, S., & Wu, G. (2021). China’s Economic Recovery
in the Fourth Quarter Beats Estimates, Ending 2020 with an
Annualized Growth Rate of 2.3%. Retrieved from https://www.
ualberta.ca/china-institute/news/the-latest/2021/february/
q4_economic_update.html
21
National Bureau of Statistics of China. Retrieved from
https://data.stats.gov.cn/english/index.htm (Date accessed
14.06.2021)

22
National Bureau of Statistics of China. Retrieved from
https://data.stats.gov.cn/english/index.htm (Date accessed
14.06.2021)
23
Horn, J., Singer, V., & Woetzel, J. (2010). A truer picture of China’s export machine, McKinsey Quarterly. Retrieved
from https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/a-truer-picture-of-chinas-export-machine
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Zhu & Kotz (2010), Saad et al. (2021) shows that
the dominant role of exports has declined since
the global financial crisis. International trade and
exports could not provide sustainable economic
growth for the Chinese economy. Exports began
to determine China’s economic growth to a much
lesser extent than other factors, which necessitated a change in the economic development model
and provided the initial stage of the transition to
an economy oriented towards domestic consumption (Saad et al., 2021) which is called “double circulation”. The decline in the role of foreign trade
is quite natural.
External factors, especially uncertainty in the
U.S.-China relations in the face of global value
chain restructuring, hampered the recovery of the
global economy and, consequently, China’s exports and imports (Huang et al., 2021; Huang et
al., 2021). Not a single country primarily focused
on external demand, let alone a country with such
a large and fast-growing economy as China, can
maintain high sustainable growth rates during
a recession in the world economy (Zhu & Kotz,
2010). According to Wolf24, the transition of the
Chinese economy from external growth factors to
internal ones, which began in the middle of the
second decade of the 21st century, may finally
take shape by the middle of the third decade.
Wolf, M. (2018). The Chinese Economy is Rebalancing,
at Last. Financial Times. Retrieved from https://www.ft.com/
content/b54cda40-3659-11e8-8b98-2f31af407cc8
24

Indeed, as this research has shown, in the
first years after the global financial crisis, domestic factors began to play a more significant role in
China’s economic growth, while the role of net
exports in economic growth declined. However,
this redistribution is not stable and fluctuates. The
results showed that during the pandemic, it was
the export growth rate that played a decisive role
in the acceleration of the Chinese economy, and
household consumption spending provided the
main constraint.
In 2020, China became the largest consumer market by overtaking the United States. The
behavioral pattern of Chinese households has
a decisive effect on the dynamics of domestic
consumption (Gribova, 2021). However, household consumption remains below 40%, and China’s household savings rate is one of the highest
in the world. Total household savings in China
are 36.14% (according to 2016 data, as a percentage of household disposable income), and in the
USA, Great Britain, and New Zealand, this figure
is 6.99%, 1.74%, and 0.02%, respectively (Saad et
al., 2021). Low consumption of the population is
a key problem in China in stimulating domestic
demand25. Insufficient household consumption is
partly due to imperfect financial markets, culture,
25
Siwei, C., & Meihan, L. (2020). China's Latest Economic Buzzword: Demand-Side Reform. Retrieved from https://
asia.nikkei.com/Spotlight/Caixin/China-s-latest-economic-buzzword-Demand-side-reform
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Figure 4. Dynamics of urban and rural inhabitants’ savings of China in 2017–2020
Source: National Bureau of Statistics of China.
Retrieved from https://data.stats.gov.cn/english/index.htm (Access date 14.06.2021)
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customs, and habits of Chinese consumers. There
is no doubt that culture is one of the reasons for
such a high savings rate. More importantly, a significant part of the Chinese inhabitants have to
rely on their strengths upon retirement, to receive
health services when necessary, to obtain education, and to acquire home ownership, which
makes the population put money away.
Insufficient pension provision of the population may become a serious obstacle to increasing domestic consumption in the context of the
rapidly aging nation (Yuan, 2020). China’s highly fragmented pension system divided into more
than 2,000 pools separately managed by local
governments, contributes to rising income inequality for retirement-age people26.
High levels of income inequality have increased further during the pandemic. During
the pandemic in China, the number of billionaires increased by 257. Overall, China currently
has 878 billionaires, the US now has about 700,
while in 1999 there was not a single billionaire in
China27. However, most of China’s population is
made up of low-income households that still do
not want to spend or cannot spend28. The widening gap in income and spending between the
rich and poor during the pandemic was one of
the reasons for the generally sluggish growth in
consumption in China.
Economic growth can only be sustainable in
the long term when poverty is substantially reduced (Breunig & Majeed, 2020). Over 40 years
of reforms, China has enjoyed great success in
economic and social development. According to
the World Bank experts, however, the complete
eradication of poverty has not been achieved. For
upper-middle-income countries, the poverty line
is $5.50 a day, while the Chinese government used
the poverty line for lower-middle-income countries. According to the World Bank criterion, 80
to 90% of Chinese people are considered poor
today. Nonetheless, the elimination of extreme
poverty is China’s outstanding achievement.
26
Huang, J. (2019). Public Resentment is Rising Over
China’s Pension Crisis. Retrieved from https://www.voanews.
com/east-asia/public-resentment-rising-over-chinas-pension-crisis
27
Li, J. (2020). China Is Rapidly Producing New Billionaires
despite Covid-19. Retrieved from https://qz.com/1919974/china-created-a-record-number-of-billionaires-despite-covid-19/
28
Zhang, Z. (2021). What to Expect as China’s Economy Enters 2021. Retrieved from https://www.china-briefing.
com/news/china-2021-economic-outlook-foreign-investor-expectations/

Thus, in order to encourage domestic circulation through personal consumption, China
needs to reduce the savings rate to below 35%.
The savings rate reduced to below 35% is necessary to boost domestic circulation29 and may
solve the problem of income inequality (Kakwani
et al., 2019), and increase disposable income per
capita. Post-retirement Chinese population faces
pressure on their modest retirement income from
health care, home ownership and other factors
(Chen et al., 2020). Improvements in the social
protection system, reforms in the field of health
care and education will contribute to the reduction of the savings rate.
In October 2020, the Chinese leadership issued an action plan to expand domestic demand
and increase consumption (Hong et al., 2020). It
lists measures in four main areas, such as promoting online access to offline services, developing
new service models, streamlining the consumption
of physical goods, and enhancing support for manufacturers. To stimulate consumption, a number of
targets were set, such as scaling up consumption,
increasing consumption levels, and improving consumption patterns (Xiong et al., 2021). Measures
to promote domestic demand include tax cuts to
increase disposable income, increased government
spending and increased investment, which also
shape the domestic demand. Despite the measures
taken, sluggish domestic demand remains a bottleneck in the development of the Chinese economy.
To increase domestic circulation and stimulate the labour market, the Chinese government in
2020 encouraged travel between provinces within
mainland China during the 2020 summer break.
This measure successfully supported the service
sector, where new jobs were created, allowing more
people to increase their consumption spending.
Conclusion

China’s double circulation policy is a strategic
balance between external and internal circulation
depending on external threats and internal capabilities30. During the pandemic, when domestic demand could not become the mainstay and
29
Bin, X. (2021). Dual Circulation, Consumption Stimulation or Regional Economic Integration... Which is the Way
Forward for China’s Economy in 2021? Retrieved from https://
www.ceibs.edu/new-papers-columns/dual-circulation-consumption-stimulation-or-regional-economic-integration-which
30
Sheng, A. (2021). Dual Circulation is a Strategic
Process, not a Theory. Retrieved from https://www.eastasiaforum.org/2021/01/20/dual-circulation-is-a-strategic-process-not-a-theory/
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economic growth driver, the role of external demand increased. The exports of medical supplies
and teleworking equipment, as well as imports of
commodities, metal ores, and agricultural products, were the key drivers behind China’s trade
growth. Export growth in 2020 was caused by
the partial recovery of the global economy after
the lockdown. During the pandemic, it was the
export growth rate that played a pivotal role in
the acceleration of the Chinese economy, while
household consumption spending became the
main constraint.
Analysis of the dynamics of the growth rates
of the four main components of China’s GDP
shows that over the past decade, the components
that shape the domestic demand have been steadily declining. The decline in the growth rate of exports and imports from 2010 to 2015 occurred at
a faster pace in comparison with domestic factors.

Since 2017, after a two-year period of increased
growth in imports and exports, the growth of
Chinese exports and imports continued to slow
down. The estimates show that in 2020, 1% of
3.56% of China’s economic growth in GDP (in
national currency) is provided by net exports and
2% of 3.56% is provided by an increase in gross
capital formation. Therefore, the support of external factors of economic growth can ensure the use
of the potential of the internal market. Domestic
demand can become the new engine for China’s
economic growth.
The study demonstrates the factors behind
the growth of the Chinese economy during the
COVID-19 breakdown. China’s experience in ensuring high rates of economic growth amid external constraints is of undoubted interest to many
countries and will be useful for developing strategic development plans.
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ABSTRACT

Relevance. The new challenges that exacerbate long-standing issues stimulate
the Russian economic system to evolve faster and to seek greater efficiency. One
of the impediments to this process, however, is the inertness of the spatial organization of the national economy. There is a need for more detailed research
on the characteristics of the national economic space for evidence-based policy-making in the sphere of spatial development.
Research objective The study aims to describe the organization of Russia’s economic space by focusing on the patterns of localization of its territorial capital.
Data and methods. The study uses official statistical data on Russian regions
provided by the Federal State Statistics Service (Rosstat) and a set of indicators of
regional inequality. Methodologically, the study relies on the methods of spatial
autocorrelation analysis and cartographic analysis.
Results. It has been shown that there are significant regional disparities combined with the high level of polarization of the Russian space. There is a scarcity
of asset concentration areas, which are mostly located in the country’s western
part, leaving the eastern part lagging behind and limiting its potential. The territories that are struggling the most are those devoid of resources and located
remotely from the areas of asset concentration. The patterns of geographic distribution of gross regional product are to a great extent similar to the patterns
of distribution of production capital, which may point to the existence of factors
leading to regional divergence. The distribution of creative capital in Russia is
far from optimal, which prevents it from becoming a major driver behind the
country’s economic growth.
Conclusions. Policy-makers need to take into account the patterns of asset distribution in devising measures for enhancing territorial capital and setting priorities for the country’s economic spatial development.
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АННОТАЦИЯ

Актуальность. Новые вызовы, усугубляющие давние проблемы, стимулируют российскую экономическую систему к более быстрому развитию
и стремлению к большей эффективности. Однако одним из препятствий
этому процессу является инертность пространственной организации хозяйства. Необходимы более детальные исследования характеристик национального экономического пространства для обоснованного формирования политики в сфере пространственного развития.
Цель исследования. Целью исследования является описание организации
экономического пространства России с акцентом на закономерности локализации ее территориального капитала.
Данные и методы. В работе использованы официальные статистические
данные о сложившейся в регионах России ситуации, предоставленные Федеральной службой государственной статистики (Росстат). Основой мето-
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дического инструментария исследования выступают показатели оценки
степени межтерриториального неравенства, методы пространственной
корреляции и картографического анализа.
Результаты. Подтверждено существование значительного межрегионального неравенства и высокого уровня поляризации российского пространства в сочетании с недостаточным количеством зон концентрации,
особенности размещения которых ограничивает возможности развития восточной части страны. Выявлено существование ареалов, не обладающих преимуществами во владении ресурсами и удаленных от зон
концентрации активов, для которых остро стоит угроза «выпадения» из
экономического пространства. Определено, что экономический ландшафт результатов хозяйственной деятельности во многом коррелирует
с пространственной организацией производственного капитала, что может свидетельствовать о наличии предпосылок для региональной дивергенции. Показано, что наименее оптимально организовано пространство
функционирования креативного капитала; это препятствует его превращению в значимый фактор экономического роста страны.
Выводы. Полученные результаты обосновывают необходимость учета
особенностей размещения ресурсов при решении задачи наращивания
территориального капитала, а также позволяют сформулировать приоритеты управления пространственным развитием национальной экономики.
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摘要

现实性：我们所面对的新挑战加剧了长期存在的问题，这也迫使俄罗斯
经济体系更迅速发展，并努力提高效益。然而，这一进程的障碍之一是
经济空间布局的惯性。我们需要对国家经济空间的特点进行更详细的研
究，以便为空间发展政策制定提供参考。
研究目标：该研究的目的是描述俄罗斯经济空间布局，重点是其区域资
本的规律化。
数据和方法：本文采用了俄罗斯联邦国家统计局 (Rosstat) 提供的有关俄
罗斯地区情况的官方统计数据。 研究方法是基于区域差异指标、空间相
关性和制图分析。
研究结果：俄罗斯存在明显的区域差异和高度的两极分化，再加上城市群
数量不足，这样的布局限制了俄罗斯东部地区的发展机会。文章揭示了一
些无资源优势、远离资产集中区的区域存在。对这些地区来说，“脱离”
大经济区的威胁很严重。文章确定，经济活动地形在很大程度上与生产资
本的空间布局相关，这可能是区域分化的先决条件。研究证明，创新资本
的空间布局不太理想，这也是使其无法成为国家经济增长的重要因素。
结论：研究结果表明，在解决加强区域资本问题时，有必要考虑到资源配
置的特殊性。这也使我们能够制定出国民经济空间发展管理的优先事项。

Introduction

In dealing with increased economic turbulence and fiercer competition, economic entities
have to inventorize their assets and maximize
the efficiency of their use. One of the key factors
that determine the economic growth of a territory is the geographical distribution of resources
(Kurbatova et al., 2022) and organization of the
economic space. This is especially true of such
vast and complex territorial systems as Russia.

关键词
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The spatial development of territories determines their access to resources, the efficiency
of resource use and their capacity to employ resources of different types to secure the desired
outcomes. Another question that deserves closer
attention is how asset localization patterns form
the unique configurations of space.
One of the approaches to studying the spatial development of territories is by looking at the
capital that these territories have (in this context
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capital is viewed as a unique set of resources necessary for a positive change). Territorial capital is
commonly understood as a set of assets localized
in a particular territory that ensures the development potential of this territory (Camagni, 2009).
Territorial capital may be also defined as ‘a stock
of resources specific to the place and available
to those who live and work in it’ (Ventura et al.,
2008). This study focuses on the territorial capital
of Russia on the regional level, more specifically,
the territorial capital that each of the Russian regions (subjects of the Russian Federation) accumulates within its borders.
The purpose of this study is to examine the
distribution of territorial capital across the economic space of Russia. To achieve this, the study’s
objectives will include the following:
– to select the parameters for the analysis of
how specific components of territorial capital are
localized;
– to determine the degree of heterogeneity of
the country’s economic space;
– to identify the key characteristics of the localization of specific resource types.
Theoretical Framework

There exists a substantial body of literature on the spatial organization of the Russian
economy. The researchers compare individual
territorial units with each other and identify
the most significant problems in the organization of their economic space (Tatarkin, 2012);
analyze the institutional foundations of the
country’s spatial development by considering
strategic planning documents (Mikheeva, 2018;
Zubarevich, 2019); and describe the spatial factors and mechanisms that underlie the economic transformations in particular areas1. However, much of the recent research literature
has failed to investigate the patterns of localization of Russia’s territorial capital.
The concept of territorial capital was set
forth by Camagni (2008, 2009), although the
idea underlying this concept – that of the unique
resources that every region has and which determine the yields for various types of investment
and thus the most promising paths of development – started to take shape earlier at the begin-

Spatial development of modern Russia: trends, factors,
mechanisms, institutions. (2020). Novosibirsk: IEOPP Publishing House SO RAN, 502. (In Russ.)
1

ning of the 2000s in the documents of the OECD2
and the EU Commission3.
There is a growing academic interest in the
concept of territorial capital and some of its aspects, for example, the methods of measuring
territorial capital (Benassi et al., 2021; Dabrowska & Szlachta, 2017; Dodescu et al., 2018); problems of territorial capital accumulation (Alberti,
2017; Egyed & Racz, 2020); territorial capital as
a factor of resilience in times of crisis (Fratesi &
Perucca, 2016; Sarmiento-Mirwaldt, 2015) or as
a factor contributing to the economic growth of
individual territorial units (Getzner & Moroz,
2022; Morretta, 2021).
All of the above-cited studies view territorial
capital as an important factor in regional development: it is mostly seen as a unique set of resources
and ways of using them that determine the performance of socio-economic systems. While there is
a general agreement concerning the diversity of
resources constituting territorial capital, the question about how this capital can be structured still
leaves much room for debate (Castelnovo et al.,
2020; Danielewicz & Turala, 2016). More attention
is paid now to the intangible aspect of territorial capital, for example, cultural heritage (Sykes &
Ludwig, 2015), interpersonal relationships (Giffinger & Hamedinger, 2013), the image and identity of
cities and regions (Polyakova et al., 2019).
In general, the studies of territorial capital
tend to focus on the potential of specific locations
or measurements of specific indicators used in the
practices of management of regional and national systems. There is, however, a perceived lack of
comprehensive research on the configurations of
territorial capital (Cojanu & Robu, 2019; Romao
& Nijkamp, 2018). To bridge this gap, it would
make sense to compare the resource distribution
in different territories, to analyze the capital these
territories have for further development, and to
examine the spatial disparities within the whole
given macro-region. In other words, an investigation of the territorial capital of a given area may
shed light on some of the key characteristics of its
spatial organization.
Territorial Outlook. (2001). Retrieved from OECD:
https://www.oecd-ilibrary.org/urban-rural-and-regional-development/oecd-territorial-outlook_9789264189911-en
3
The Territorial State and Perspectives of the European
Union. Towards a Stronger European Territorial Cohesion in
the Light of the Lisbon and Gothenburg Ambitions. A Background Document for the Territorial Agenda of the European
Union. (2005). Retrieved from European Commission: https://
www.urenio.org/el/wp-content/uploads/2009/01/the-territorial-state-and-perspectives-of-the-european-union.pdf
2
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Another important aspect that deserves closer
inspection in this respect is the types of available
resources and their use. This study will focus predominantly on natural, production and creative
capital. Each of these categories is commonly considered as a potential source of positive transformations for territorial systems of different levels.
There is sufficient research literature devoted to
each of these categories and to the ways these resources can be used most efficiently.
Natural capital is given significant attention in the studies of the prospects of rural areas’
transformations (Xu et al., 2019), environmental
challenges and sustainable development (Hou et
al, 2020). Production capital is often analyzed in
the macro-economic context (Bustonov, 2019;
Dunaev & Kirilenko, 2018). The most intense discussions, however, surround the development of
the creative economy and creative capital – these
two questions are high on the research agenda nowadays. On the one hand, such a surge of
scholarly interest may be explained by the role
that knowledge, innovation, and creativity play
in the modern world. Through the support of
creativity and knowledge creation, communities
and territorial systems are capable of generating multiple positive effects from the investment
of any type, increasing their competitiveness on
the global markets, and achieving the best results
even if other resources are scarce. On the other
hand, the major issue that scholars of creativity
have to deal with is the sheer complexity of this
object of study: it is a challenging task to evaluate
the creativity of a large-scale territorial system.
The studies that measure natural and production capital are usually based on the data about
the amounts of resources available in a given territory (e.g. natural resources or their types) (see,
for example, Tarabarinova & Golovina, 2021) or
the means of production (Skarstein, 2011). It is,
however, much harder to estimate the amount of
creative capital in a given territory since creativity
is an intangible asset which is difficult to measure
precisely because of its intangible nature. In this
case indirect measures can be used.
The creative capital of communities and
complex socio-economic systems has come under the scrutiny of scholars relatively recently
since for a long time creativity was regarded exclusively as an individual characteristic. There is
a vast body of research devoted to the methods
of personal creativity assessment (Puryear et al,
2019; Roth et al., 2021) and methods for enhanc-

ing personal creativity (Kemple & David, 2020;
Kontrova et al., 2021). There is also a growing
research evidence regarding the creative capital
of firms (Stojcic et al., 2018); sectors of economy
(Becuţ, 2016; Patlasov & Zharov, 2018); and territorial systems (Montalto et al., 2021; Sleuwaegen & Boiardi, 2014).
It is quite obvious that the approaches used
for personal creativity assessment are not suitable
for the analysis of large-scale socio-economic
systems. The research on the latter requires its
own methodological foundations and tools. One
of the approaches applied to assess the creativity
of territorial systems may be to analyze the development of creative industries, such as art, culture,
design, media, and digital technologies, which
have the potential to create added value and jobs
through generation, production and operation
of intellectual property products (Baculakova,
2018; Kaverina et al., 2019; Petrenko & Koroleva,
2017). Another approach is to look at such indicators reflecting the creative activity of communities as patent activity (Kozina & Bole, 2018) or
the share of highly skilled employees (Montalto
et al., 2021). Quite promising in this respect is the
combination of these two approaches. This is the
principle that underpins the methodology used
in the European Commission’s Cultural and Creative Cities Monitor, which comprises 29 indicators reflecting three major facets of a city’s cultural and socio-economic life – ‘creative economy’,
‘cultural vibrancy’ and ‘enabling environment’
(Fekete & Morvay, 2019).
A study of territorial capital distribution (or
its specific elements) does not need to be based
on a broad range of indicators. To identify areas
of concentration and regional disparities in access to resources, it is not necessary to consider all the processes within the macro-system in
detail, it is enough to choose one parameter (or
a set of parameters) that would reflect patterns of
asset localization and focus on the development
of individual elements of the given space. This is
the methodological approach that has been taken
in this study.
Method and Data

This study examines the characteristics of
Russia’s economic space on the regional level by
analyzing the data on 85 Russian regions and their
territorial capital. For each of the chosen aspects
of territorial capital, the following indicators were
selected: for natural capital, the total volume of
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timber4; for production capital, the value of fixed
assets (except for the assets that are totally worn
out and obsolete); and for creative capital, the
number of highly skilled employees and patent
applications5. These indicators were selected in
order to gain a more comprehensive picture of
the way natural resources, knowledge and creativity are used in Russian territorial systems. The
evaluation of workforce quality and employees’
propensity to generate, promote, and realize new
ideas is particularly important because these are
the factors that can spur innovation processes
in production.
Another important kind of data is the information on gross regional product (GRP)6, which
shows the value of the goods and services produced in the given area and characterizes the efficiency of resource use. On the one hand, GRP is
the result of the territory’s economic activity and
on the other, it provides a foundation for further
growth – for example, through investment into
asset development or asset acquisition. The relationship between the value of the goods and
services produced and elements of the territorial capital appears to be somewhat less obvious
because GRP depends on a vast range of factors
apart from those covered by this study. By comparing patterns of the distribution of GRP and
specific elements of territorial capital, however,
we can get some important insights into the role
played by assets of different types in the national economy and the characteristics of its spatial
organization.
The focus on territorial capital determines the
choice of methodological tools used to evaluate
the development of specific components of the
national socio-economic space, to identify areas
of asset concentration, analyze patterns of asset
distribution and compare them with each other.
To gain a better understanding of the extent
of heterogeneity of Russia’s space, the following
4
The indicator data are provided by Rosstat in: Regions of Russia. Socio-economic situation. Retrieved from:
https://rosstat.gov.ru/folder/210/document/13204 (Accessed:
04.02.2022)
5
This indicator features in the compendium published by
Rosstat: On the number and needs of organizations in workers
by professional groups. Retrieved from: https://rosstat.gov.ru/
compendium/document/13266 (Accessed: 04.02.2022). Highly
skilled employees include managers and specialists of the highest qualification levels.
6
The indicator data are provided by Rosstat in: Regions of Russia. Socio-economic situation. Retrieved from:
https://rosstat.gov.ru/folder/210/document/13204 (Accessed:
04.02.2022)

tools were used: the Gini coefficient (Gini, 1921);
the Theil index (Theil, 1967); and the Hall-Tideman index (Hall & Tideman, 1967). These indices were calculated for the years 2015, 2018,
and 2020. The choice of these time periods was
determined by the availability of the data on the
number of highly skilled employees. The Gini
coefficient shows how far a system’s wealth or
income distribution among the users (social
groups, territories) deviates from a totally equal
distribution. This coefficient compares the cumulative proportions of the population against the
cumulative proportions of wealth that specific individuals (or groups of individuals) receive. The
Gini coefficient ranges from 0 (totally equal distribution) to 1 (totally unequal distribution). The
Theil index, like the Gini coefficient, measures
the inequality in the distribution of assets. However, unlike the Gini coefficient, the Theil index
does not compare the actual situation with that
of perfect equality but instead captures the extent
to which the distributions of random variables
differ from each other. Therefore, the higher is
the index’s value, the more likely it is that the resources will be cumulatively concentrated in the
hands of just one user and their distribution will
be uneven. The Hall-Tideman index measures
the seller concentration in the market or the concentration of territorial units in space: the closer
its value is to 1, the higher is the level of asset
concentration in one or several locations.
For a more detailed analysis, which aims to
identify the specific patterns of asset localization,
we need spatial data visualization tools and spatial
modelling methods. Cartographic analysis was
used to offer a visual representation of the spatial
organization of territorial capital elements. Territorial units (regions) were highlighted in different colours depending on their indicator values,
which were converted from absolute to relative.
The information in the maps is supplemented
with the results of spatial analysis, which identifies the areas of asset concentration that are different from their neighbours or serve as constitutive
elements of larger resource centres. These areas
were identified with the help of the spatial autocorrelation method based on the evaluation of the
Moran’s I (Moran, 1948). This method was used to
detect areas of concentration (spatial clusters encompassing large numbers of territorial units) by
calculating the local Moran’s I (1), which is used
to measure the correlation between each region
and the other territories:
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I Li = zi ∑ wij z j ,

(1)
where ILi is the local Moran’s I for the ith region; wij
is the standardized distance between the ith and
jth regions; zi and zj are the standardized values of
the given indicator for the ith and jth regions.
The areas of concentration also include the
regions that are ahead of others in this or that parameter and are located in proximity to each other. These are the territories with positive values of
standard distances (wzi) and significant values of
the local Moran’s I (|ILi | exceeds the mean value of
|IL| in the given indicator).
A more detailed description of the methodology for calculating the spatial autocorrelation
can be found in my previous publications (see, for
example, Lavrikova & Suvorova, 2019; Suvorova,
2021). The application of the cartographic and
spatial analysis methods implies that the input
data set covers only one year. This study focused
on the statistics for 2019 since this was the period
for which the information on GRP was available.
Results

Distribution patterns of territorial capital are
to a great extent determined by the type of the
resources that constitute the core of this capital
(Table 1).

The highest degree of heterogeneity in the
distribution of resources is characteristic of natural resources and the R&D component of creative
capital. The uneven distribution of timber is not
a surprising fact since the access to this resource
depends on the natural and climatic conditions,
which vary significantly from one region to another. Regional disparities in the number of patent applications are determined by factors of
a different kind, in particular the localization of
research centres, which are concentrated in just
a few Russian regions. It should be noted, however, that in the given period, the indicators for both
of these parameters showed a certain decline. The
most balanced distribution is characteristic of the
number of highly skilled professionals: this result
is quite predictable since labour force with different skills and qualifications is a vital asset for any
economic system and this resource is much less
specific than the research potential. Interestingly, the values of the Gini coefficient and Theil index are rather high in all the given indicators (for
example, some authors (Aivazian, 2012; Shevyakov & Kiruta, 2009) describe the level of inequality as ‘normal’ if the Gini coefficient equals 0.3),
pointing to considerable spatial heterogeneity in
the distribution of fixed assets and highly skilled
workforce. The calculations show that assets are

Spatial heterogeneity of the distribution of natural, production and creative capital in Russia
Gini coefficient
Total timber volume
Value of fixed assets
Number of highly skilled employees
Number of patent applications (inventions and utility models)
Theil index
Total timber volume
Value of fixed assets
Number of highly skilled employees
Number of patent applications (inventions and utility models)
Hall-Tideman index
Total timber volume
Value of fixed assets
Number of highly skilled employees
Number of patent applications (inventions and utility models)

Table 1

2015

2018

2020

0.768
0.604
0.515
0.735

0.729
0.600
0.495
0.724

0.728
0.610
0.524
0.728

1.238
0.768
0.509
1.416

1.043
0.800
0.463
1.233

1.039
0.829
0.553
1.237

0.050
0.030
0.024
0.044

0.043
0.029
0.023
0.042

0.043
0.030
0.025
0.043

Source: the author’s calculations are based on statistical data (Rosstat), indices: Regions of Russia. Socio-economic situation,
2021. Retrieved from: https://gks.ru/bgd/regl/b21_14p/Main.htm; On the number and needs of organizations in workers by professional groups, 2020. Retrieved from: https://rosstat.gov.ru/compendium/document/13266; On the number and needs of organizations in workers by professional groups, 2018. Retrieved from: https://gks.ru/free_doc/2019/potrorg/potr18.htm; On the number
and needs of organizations in workers by professional groups, 2016. Retrieved from: https://gks.ru/free_doc/2017/potrorg/potr16.
htm; https://rosstat.gov.ru/compendium/document/13266 (Accessed: 06.02.2022)
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not concentrated in a limited number of centres
(the values of the Hall-Tideman index are much
closer to 0 than to 1). However, as far as the natural capital or the R&D component of the creative
capital are concerned, the economic space tends
to concentrate around particular points.
The cartographic analysis has revealed
a number of remarkable peculiarities in the spatial organization of territorial capital. For instance, most timber resources are located in the
south-eastern and north-western parts of the
country. Many Russian regions enjoy sufficient
access to this type of resources (Fig. 1). Therefore, it can be said that the areas of concentration
identified through spatial analysis are quite large
in size. Moreover, they are found in European
and Asian parts of the country.
There may appear discrepancies between the
results of the cartographic and spatial analysis since
some areas of concentration may not coincide with
the clusters of the most forest-rich areas. These
discrepancies, however, can be explained by the
differences between the absolute and relative representation of data: in the latter case, we are considering the relative values expressed per unit of sur-

face area; and in the former case, absolute values
since it is important to evaluate the total amount of
resources in the given territory and its neighbours.
iThe difference between the absolute and relative leaders of the polarization processes becomes
more evident in the analysis of the distribution of
fixed assets across the national space. This can be
explained by the fact that the data on specific regions in this parameter (total number of employees) can be converted into relative values (Fig. 2).
The areas of concentration of fixed assets (cities of federal significance – Moscow and St. Petersburg – and their regions; Krasnodar region)
are comparatively small and located in relative
proximity to each other in the western part of the
country. They are also surrounded by the territories that are considerably behind them in this
indicator. Thus, even though the number of areas
of concentration of fixed assets has exceeded the
number of areas of concentration of natural assets
(which, in its turn, influenced the Hall-Tideman
index), the patterns of their localization show significant regional disparities in production capital.
Similarly, the distribution of the highly skilled
workforce (see Fig. 3) is extremely uneven. More-

Krasnoyarsk region
Arkhangelsk region
Vologda region

Irkutsk region

Komi Republic

9,57–12,76 ths m3 per km2
6,38–9,57 ths m3 per km2
3,19–6,38 ths m3 per km2
0–3,19 ths m3 per km2

Areas of concentration

Figure 1. Distribution of timber across the space of the Russian Federation

Source: the author’s calculations are based on statistical data (Rosstat), indices: Regions of Russia.
Socio-economic situation, 2020. Retrieved from: https://gks.ru/bgd/regl/b20_14p/Main.htm (Accessed: 06.02.2022)
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Moscow region
Moscow

Krasnodar
region

8005,6–30485,1 ths rbs per employee
4392,1–8005,6 ths rbs per employee
3613,4–4392,1 ths rbs per employee
0–3613,4 ths rbs per employee

Areas of concentration

Figure 2. Distribution of fixed assets across the space of the Russian Federation

Source: the author’s calculations are based on statistical data (Rosstat), indices: Regions of Russia.
Socio-economic situation, 2020. Retrieved from: https://gks.ru/bgd/regl/b20_14p/Main.htm (Accessed: 06.02.2022)

Moscow region

Nizhny Novgorod region

Moscow

Krasnodar
region

47,7–54,6% in the total number of employees
40,8–47,7% in the total number of employees
34,0–40,8% in the total number of employees
27,1–34,0% in the total number of employees

Areas of concentration

Figure 3. Distribution of highly skilled workforce across the space of the Russian Federation

Source: the author’s calculations are based on statistical data (Rosstat), indices: On the number and needs of organizations
in workers by professional groups, 2020. Retrieved from: https://rosstat.gov.ru/compendium/document/13266;
On the number and needs of organizations in workers by professional groups, 2018.
Retrieved from: https://gks.ru/free_doc/2019/potrorg/potr18.htm (Accessed: 06.02.2022)
Note: The data for 2019 used in the analysis were obtained by averaging (integrating) the statistical data
from Rosstat for 2018 and 2020.
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over, two out of the three areas of concentration
of highly skilled employees (Moscow, Moscow
region, and Krasnodar region) coincide with
the areas of concentration of production capital.
There are some interesting patterns in the distribution of the territories that are (in relative
terms) rich in the given types of resources – in
the southern part of the country there are clusters of areas where highly qualified professionals
make up a large share of the total number of employees. This might be due to the high level of
informal employment in these territories rather
than the abundance of advanced production facilities in need of creative and competent human
resources.
The analysis of creative activity in Russian
regions, which was evaluated by comparing such
parameters as the number of patent applications
and the number of researchers, has shown some
insignificant differences. In this indicator, regional disparities are much smaller than in the other relative indicators (Fig. 4). There are striking
differences in the scale of R&D activities across

Russian regions: there is one huge area of concentration of patent activity in Moscow and Moscow
region, which accumulates a significant number
of research institutions and high-tech manufacturing facilities.
The indicator reflecting the economic performance of Russian regions (GRP) also shows
resource-based regional specialization: resource-rich northern regions and capital regions
(Moscow and St.Petersburg) have the highest GRP
per capita (Fig. 5). The two largest cities in the
country (together with Krasnodar region, which
was given a new impetus for development by the
2014 Olympics) are also areas of concentration of
the output value.
There are discrepancies between the maps
that show the distribution of gross product and
the maps based on other kinds of data. The patterns of distribution of GRP and production capital have the most in common while the relationship between GRP and the distribution of natural
capital (at least regarding timber) and creative
capital is less evident.

Moscow region
Moscow

571,8–762,4 applications per 1,000 researchers
381,2–571,8 applications per 1,000 researchers
190,6–381,2 applications per 1,000 researchers
0–190,6 applications per 1,000 researchers

Areas of concentration

Figure 4. Distribution of patent activity across the space of the Russian Federation

Source: the author’s calculations are based on statistical data (Rosstat), indices: Regions of Russia.
Socio-economic situation, 2020. Retrieved from: https://gks.ru/bgd/regl/b20_14p/Main.htm (Accessed: 06.02.2022)
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Moscow region
Moscow

Krasnodar
region

over 1,000 ths rbs per capita
715,2–1000,0 ths rbs per capita
430,5–715,2 ths rbs per capita
0–430,5 ths rbs per capita

Areas of concentration

Figure 5. Distribution of manufacturing output across the space of the Russian Federation

Source: the author’s calculations are based on statistical data (Rosstat), indices: Regions of Russia.
Socio-economic situation, 2020. Retrieved from: https://gks.ru/bgd/regl/b20_14p/Main.htm (Accessed: 06.02.2022)

Discussion and implications

My calculations have confirmed the negative
trends in the country’s spatial development that
are shown by the previous research and described
in strategic planning documents (primarily the
Strategy of Spatial Development of the Russian
Federation until 20257 – the key document setting
goals for the transformations of the national socio-economic space).
For all the chosen components of territorial
capital, significant levels of spatial heterogeneity
were detected. These findings agree with those of
Belyaeva et al. (2021), Anokhin and Kuzin (2019).
They also support the evidence of Fedorov (2019)
and Treivish (2020), who point out a significant
level of polarization of Russia’s space combined
with the scarcity of concentration areas capable
of performing the functions of growth centres.
Moreover, the localization of these concentration
7
Spatial Development Strategy of the Russian Federation
for the Period up to 2025. (2019). Retrieved from: Ministry
of Economic Development of the Russian Federation: https://
www.economy.gov.ru/material/directions/regionalnoe_razvitie/strategicheskoe_planirovanie_prostranstvennogo_razvitiya/strategiya_prostranstvennogo_razvitiya_rossiyskoy_federacii_na_period_do_2025_goda/ (In Russ.)

areas creates constraints for the development of
eastern territories (Kolomak, 2020; Solomennikova & Cheremisina, 2022).
The in-depth analysis of the patterns of distribution of territorial capital provide a more
detailed picture. On the one hand, localization
patterns vary depending on which particular element of territorial capital we are dealing with at
the moment, which means that the list of leaders
and laggards may differ in each particular case.
The areas that cause the most concern, however,
are those that have neither relative nor absolute
advantages associated with resources of different
types and that are located far from the areas of
asset concentration and are thus unable to benefit from such proximity. Territories, for example, in Southern Siberia, are left at the periphery
of national economic activity and opportunity.
Such peripheral territories (peripheral in the
economic rather than geographical sense) risk
being excluded from intensive economic interactions and thus can lose much of their potential
and turn into some sort of ‘hollows’ in the country’s economic landscape. The situation is aggravated by the fact that the trends in GRP are for
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the most part similar to those observed in production capital. Production capital, in its turn,
largely depends on the efficiency of economic
processes in the previous periods. Thus, regional
disparities keep being reproduced as the lagging
regions get trapped in a vicious cycle, unable to
improve their resource efficiency and economic
performance.
It is, therefore, not surprising that the distribution of unique resources necessary for the development of one specific sphere (in this study the
availability of such resources is described with the
help of such indicators as timber volume and patent activity) is the most uneven. It should be noted, however, that the localization of the elements
of creative capital, which is traditionally considered to hold much promise for economic growth,
is imperfect to say the least: the growth poles that
are formed by these elements are scattered to such
an extent that they lose much of their importance,
thus rendering these resources insignificant on

the macro-level. This means that without a clear
understanding of how the assets should be distributed in space and what should be located near
them, any attempts to build up sufficient territorial capital will be doomed to failure.
These findings may also provide some insights for regional and federal policy-makers
targeting specific spatial characteristics of the
national economy. There is no doubting that
a differentiated approach is necessary to manage
different territorial systems. Particular attention
should be given to the lagging regions devoid of
the resources of their own and located far from resource-rich areas. It is crucial to develop mechanisms for stimulating such regions to establish
and maintain productive economic relationships
with other regions. The results of this study may
contribute to further research on territorial capital and in particular the development of methodological tools to monitor the transformations in
the national economic space.
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ABSTRACT

Relevance. Even though there is a general agreement regarding the importance
of the transition to a green economy, this process still has a long way to go, which
makes the research on the role of smart territories particularly relevant.
Research objective. The study aims to describe the opportunities and areas of
digital transformation of territories with a focus on the transition to a green
economy.
Data and methods. The research methods include content analysis, case study,
mapping, and matrix analysis. The data sources were scientific articles presented
in the Scopus database, materials from the Ministry of Finance and Economic
Development, the Ministry of Mineral Resources, Green Technologies, and Energy Security, materials from the Central Bureau of Statistics of Botswana, the
Botswana Energy Company.
Results. Using the case of Botswana, the study showed that the establishment of
a smart territory is the core mechanism of a transition to a green economy. Smart
territories help regional governments to reach the sustainable development goals
by using cutting-edge digital technologies.
Conclusions. The article proposes a new approach to analyzing the transition to
a green economy. This approach can also be applied to reconsider the composition and roles of the drivers of territorial development. The proposed methodology can be used to create a smart contour for the development of a given territory, taking into account the region’s industrial specialization, and to identify the
most promising areas and “bottlenecks”.
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Умные территории как драйвер перехода
к устойчивому региональному развитию и зеленой экономике
А.Ю. Никитаева1, О. А. Чернова1 , Л. Молаписи2
1
2

Южный федеральный университет, Ростов-на-Дону, Россия;  chernova.olga71@yandex.ru
Ботсванский Институт анализа политики в области развития, Габороне, Ботсвана

АННОТАЦИЯ

Актуальность. Несмотря на признание важности концепции «зеленой
экономики», этому переход к ней идет достаточно медленными темпами,
что делает исследование роли умных территорий в этом переходе особенно актуальным.
Цель исследования. Исследование направлено на описание возможностей
и направлений цифровой трансформации территорий с акцентом на переход к «зеленой» экономике.
Данные и методы. Методы исследования включают контент-анализ,
кейс-исследования, методы картографического и матричного анализа.
Источниками данных являлись научные статьи, представленные в базе
Scopus, материалы Министерства финансов и экономического развития,
Министерства минеральных ресурсов, зеленых технологий и энергетической безопасности, материалы Центрального бюро статистики Ботсваны,
Ботсванской энергетической компании.

КЛЮЧЕВЫЕ СЛОВА

умная территория,
экономическое развитие,
зеленая экономика, умная
энергетика, цифровая зрелость,
устойчивое развитие
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Результаты. На примере Ботсваны исследование показало, что создание
«умной» территории является основным механизмом перехода к «зеленой»
экономике. Умные территории помогают региональным властям достигать
целей устойчивого развития, используя передовые цифровые технологии.
Выводы. В статье предлагается новый подход к анализу перехода к «зеленой» экономике. Этот подход можно также применить для пересмотра состава и роли драйверов территориального развития. Предложенная методика может быть использована для создания грамотного контура развития
заданной территории с учетом промышленной специализации региона,
выявления наиболее перспективных направлений и «узких мест».
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智慧区域是地区可持续发展和绿色经济的驱动力
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摘要

现实性：尽管人们认识到“绿色经济”概念的重要性，但向它的过渡相
当缓慢。这使得研究智慧区域在这一过渡中的作用尤为重要。
研究目标：该研究旨在描述地区数字化转型的机遇和方向，重点是向“
绿色”经济转型。
数据和方法：研究方法包括内容分析、案例研究、制图方法和矩阵分
析。 数据来源是 Scopus 数据库中的科学文章；财政与经济发展部、矿
产资源、绿色技术与能源安全部的资料；博茨瓦纳中央统计局数据和博
茨瓦纳能源公司资料。
研究结果：以博茨瓦纳为例，研究表明，“智慧”区域是向“绿色”经
济过渡的主要机制。 智慧区域使用先进的数字技术帮助地区当局实现可
持续发展目标。
结论：本文提出了一种向“绿色”经济转型的新方法。 这种方法也可用
于审查地区发展驱动因素的构成与作用。转型需考虑指定地区的工业专业
化，确定最有前途的领域和薄弱环节，并为其发展创建一个合理框架。

Introduction

Initiatives for the establishment of “smart
territories” are becoming increasingly common
in regional policies around the world due to the
growing digitalization in all spheres of economic
activity and human life. The concept of “smart
territories” is an umbrella category for various
intelligent geographical objects – smart cities,
smart regions, smart islands, etc. This concept
has been widely covered in scientific research
since the late 20th and the early 21st century. In
recent years, it has been increasingly explored in
the context of the development of “green” ecosystems and the creation of a green economy as part
of the global sustainability trend (implemented
at the supranational level within the framework
of the UN Sustainable Development Goals), increasing social responsibility, environmental
friendliness and the rising quality of corporate
governance (the environmental, social and governance movement known as the ESG-transformation) (Fuente et al., 2021). The development

关键词

智慧区域，经济发展，绿色经
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可持续发展
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of smart territories is the key priority for the
establishment of a green economy and for sustainable development. There is, however, a lack
of clarity regarding the role of intelligent digital
solutions in the transition to a green economy
and the place of the territory in the “smart” conceptual framework, depending on the level of its
digital maturity. To answer these questions, it is
necessary, first of all, to specify the concepts of
“smart development” of territories in the context
of transition to a green economy.
At present, there is no universal agreement
as to how the “smart territory” should be defined
and developed. Strategies of ‘smart territorial development’ can be determined by the industrial specialization of particular regions, their socio-economic and environmental problems and
needs, etc. In other words, the universal technological component of a smart territory, based on
the use of cutting-edge digital technologies, may
be significantly modified depending on specific
regional contexts.

121

r-economy.com
Online ISSN 2412-0731

R-ECONOMY, 2022, 8(2), 120–134

doi: 10.15826/recon.2022.8.2.010

Therefore, the purpose of this study is as follows: to identify the opportunities and areas of
digital transformation in the transition to a green
economy and to conceptualize this transition by
looking at smart territories as drivers of sustainable regional development.
The objectives of the research are as follows:
first, to conduct content analysis of research literature on digital transformation, sustainable regional
development, and the transition to a green economy; second, to describe the role of “smart territories” in the transition to a green economy and
sustainable regional development; third, to build
a system of indicators to assess the level of digital
development of a given territory; and, finally, to
demonstrate the possibility of increasing the sustainability of regional development with the help of
digital technologies (using the case of Botswana).
The hypothesis that this study seeks to test is
that smart territory establishment is the core strategic area and mechanism of transition to a green
economy and sustainable regional development.
At the same time, it is necessary to identify areas of smart digital transformation taking into
account various geographical types of territories
(these types can be identified by looking at the territories’ economic and non-economic functions).
In addition, it is necessary to consider smart territorial specialization.
The article is structured as follows. The following section contains a review of the research
literature on the problem. The third section deals
with the concept of smart territory and indicators
of digital development. The fourth section discusses the formation of a green economy based on
intelligent digital solutions. The conclusion summarizes the results of the study.
Theoretical framework

The idea of “smart territories” appeared as
a result of modern technological advances, in particular digitalization of the economy. Initially, the
concept of “smartness” covered individual local
objects such as a house or factory but gradually it
encompassed bigger objects on the scale of a city
or region (Urdabayev & Utkelbay, 2021). The concept of a “smart city” is now widely applied in
various fields such as economics, computer science, energy, and transport while the concept of
a “smart territory” is still largely underexplored
and needs further elaboration.
In a broad sense, a “smart territory” is a geographical space that provides an opportunity to

solve many socio-economic problems based on the
use of modern digital technologies and tools. The
objectives that were initially set at the “smart city”
level have now begun to be applied to the “smart
territory” level. Such an expansion of the geographical framework, as noted by Garcia-Ayllon
and Miralles (2015), is more in line with the goals
of ensuring sustainable regional development and
the effectiveness of green “smartisation” processes.
In recent years, there has been a convergence
of the concepts of green economy and smart territories. According to the Organization for Economic Cooperation and Development, “green growth
means fostering economic growth and development while ensuring that natural assets continue to
provide the resources and environmental services
on which our well-being relies”1. The United Nations Environment Programme (UNEP) defines
a green economy as an economy resulting in improved human well-being and social equity, while
significantly reducing environmental risks and
ecological scarcities2. Because of this, the green
economy always has a specific territorial binding.
The up-to-date research evidence confirms
that digitalization is not only a driver of regional
development, but is also a major driving force
behind the transition to a green economy. Digital technologies are considered as key tools to ensure sustainable production of environmentally
friendly food; access to clean and safe water; and
production and use of “green” energy (Mondejar et al., 2021). Digital technologies significantly
change business models and economic interactions, having a significant impact on the nature
and level of resource consumption. Xu, Gong and
Li (2022) demonstrate that the smart use of data
sets to optimize processes provides energy savings
of up to 20%. Hosan et al. (2022) argue that digitalization has a significant positive impact on the
sustainability of regional development, creating
a “green” economy. In their analysis Hosan et al.
(2022) used annual panel data from 1995 to 2018
for 30 emerging nations, including India, China,
South Korea, Russia, South Africa, etc.
Digitalization has a great potential for increasing sustainability based on the green development
1
Towards Green Growth. Technical Report. Organization for Economic Cooperation and Development, 2011. URL:
https://www.researchgate.net/publication/258260771_Towards_Green_Growth (Accessed: 07.04.2022)
2
UNEP. Towards a Green Economy: Pathways to Sustainable Development and Poverty Eradication – A Synthesis for
Policy Makers, 2011. URL: https://www.oecd.org/daf/inv/investmentfordevelopment/47678910.pdf (Accessed: 07.04.2022)
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of rural areas, recreational areas and wild landscapes (Chernova et al., 2022). The digitization
of agricultural production makes it possible to
increase environmental sustainability by identifying potential sources of pollution in supply chains
and ensuring the rational use of water resources
(Benyam et al. 2021). Digital technologies can reduce the risks of landscape fires by reducing the
environmental and socio-economic vulnerability
of agricultural areas to natural disasters (Pais et
al., 2020). The use of smart sensors and analytical solutions, as the experience of the Southern
Federal University (Russia) shows, makes it possible to create more efficient agrobiotechnologies3.
In addition, the use of remote monitoring systems
(in particular, technologies for remote accounting of aboveground and underground phytomass, rhizosphere, agrochemical soil control and
greenhouse gas respiration) makes it possible to
create carbon landfills for the development and
testing of carbon balance control technologies4.
Despite the advantages of the green economy
model encounters, it has some significant limitations (Mealy & Teytelboym, 2020) and its implementation differs a lot in different countries and
regions of the world (Licastro & Sergi, 2021). As
noted by D’Amato and Korhonen (2021), the main
actions that need to be implemented to establish
a green economy include the assessment of ecosystem services, restoration and maintenance of ecosystems, development of nature-based solutions
and green infrastructures. Currently, these actions
together can be implemented on a cost-effective
basis within the framework of a strategy aimed at
establishing a smart territory. In other words, the
development of a smart territory is seen as the
main path for the transition to a green economy.
The concept of a smart territory is developing in two main directions. The first is related to
scaling the concept of a “smart city” to broader
geographical coverage. This approach is typical
of Russian research. For example, Kubrak (2020)
proposes to expand the practice of urban environment management to suburban areas and to
the entire region within the framework of the national projects “Housing and Comfortable Urban
Environment”; “Digital Economy of the Russian
Federation”; and “Ecology”. Tebekin and Egorova
3
Strategic Academic Leadership Program of the
Southern Federal University (“Priority 2030”). Rostov-onDon; Taganrog. 2021.
4
Carbon polygons. Ministry of Science and Higher Education of the Russian Federation. URL: https://minobrnauki.
gov.ru/action/poligony/# (Accessed 07.04.2022)

(2019) argue that many problems of socio-economic development cannot be solved within the
framework of the concept of “smart city” and
should be solved on the levels of “smart region”
and “smart country”. Sutriadi (2018) considers
“smart territories” in their connection with the
triad of “smart city – smart village – smart region”.
The second direction is to juxtapose the concept “smart territory” to that of “smart city”. In an
economic sense, this reflects an endogenous approach to the economic development of territories. The essence of the endogenous approach to
economic development is to search for sources of
growth and development in the internal environment of the region (for example, regional partnerships of organizations) rather than for external
sources (for example, the support from the federal
government). Internal resources and development
opportunities adequate to the specialization and
needs of a particular territory should be concentrated and activated (Scott, 2006). It means that
territories play a more active role in economic development5; they act as subjects capable of “independently creating” the necessary conditions for
launching their development and growth processes (McCann & Sheppard, 2003; Amin, 1999).
Smart territories are considered from different methodological perspectives such as the process approach or systems approach, with an emphasis on the technological component (D’Angelo
et al., 2017; Leroux & Pupion, 2022), socio-economic (Vanolo, 2015), or environmental (Leone
et al., 2020) component. Regardless of the specific
approach chosen, however, smart territories are
associated with non-urban spaces and rural areas.
In recent years, smart territory models have
received a new impetus for development in the
context of transition to a green economy and resource conservation. Economic growth and the
growing technologization of production require
a significant amount of energy resources. Therefore, there is a need to develop alternative energy
sources to preserve the world of the future (Clark,
2019). The ability to build a regional policy of
smart territorial development requires a systematic approach to ensuring sustainability and solving environmental problems (Ramos, 2021).
The development of a “smart territory” is
a complex process that includes changes in all re5
World Cities Report 2020. The Value of Sustainable Urbanization. United Nations Human Settlements Programme
(UN-Habitat), 2020. URL: https://unhabitat.org/sites/default/
files/2020/10/wcr_2020_report.pdf (Accessed: 07.04.2022)
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gional subsystems associated with various technological solutions. We are talking about the creation
of many innovative socio-economic ecosystems
in various fields of economic activity, interacting
within a network of cooperation. (Appio et al.,
2019). In this context, an important research issue is
the resource provision for these ecosystems, including energy resources. In this regard, the availability
of unique energy resources in non-urban and rural
areas (solar energy, wind energy) can compensate
for the shortage of other resources necessary for innovative development, providing synergetic effects
“in a technological bundle”. In other words, from
a number of “smart specialization” alternatives,
one “smart specialization” should be prioritized depending on this or that region’s development goals
and potential (De Noni et al., 2021).
The success of the practical implementation
of the “smart territory” conceptual model also depends on the level of digital development in the
given areas. Accordingly, an important research
task is to assess the level of digitalization of the
given territory.
Achieving the Sustainable Development
Goals is possible even with a low level of digital
maturity. Nevertheless, digitalization significantly accelerates this process and gives the territory
significant advantages, helping to predict possible
problems and to choose the best methods of economic development.
Currently, there is a wide range of digitalization indicators based on the possibilities of obtaining data. For example, the “Digital Russia” index
reflects the processes of digitalization in regions
and includes the following sub-indices: regulation and administrative indicators; personnel and
training programs; research competencies and
technological groundwork; information infrastructure; information security; economic indicators; and social effects6. Despite the significant
advantages of the index both in terms of the completeness and adequacy of the subindices and in
terms of methodology, it has certain limitations.
Firstly, the index is focused on Russian regions and
has to be adjusted for other regional contexts. Secondly, it does not reflect the “green” component
of digital transformation. Thirdly, it characterizes
the development of smart cities only in terms of
the sub-index of the social effects from digitalization,
The Digital Russia Index. Center for Financial Innovation
and Cashless Economy of the Moscow School of Management
SKOLKOVO, 2018. URL: https://sk.skolkovo.ru/storage/file_storage/00436d13-c75c-46cf-9e78-89375a6b4918/SKOLKOVO_Digital_Russia_Report_Full_2019-04_ru.pdf (Accessed: 07.04.2022)
6

not covering smart non-urban areas and considering smart cities as an effect, not a driver. Most
other smart territory assessment methodologies
deal with cities in deve-loped countries. They are
all, as a rule, based on the components of the “smart
city” highlighted by Cohen, subsequently supplemented by J. Mathew: smart management, smart
citizens, smart healthcare, smart energy, smart
buildings, smart technologists, smart infrastructure
and smart mobility7. As for the indicators of digital development of a territory, there is a significant
research gap, especially for developing countries.
The dominant research concerns the challenges of
ensuring the technological interconnectedness of
geographical space and bridging digital gaps. The
same indicators of “smart development” cannot
be used for cities and other territories, and especially for developing countries. From this point of
view, our contribution consists in determining the
spheres of formation of a smart territory depending on the specific geographical types of territories.
In addition, we propose a new approach to the parameterization of a smart territory, taking into account its role in the transition to a green economy.
At the same time, various geographical zones and
digital solutions are considered.
Method and Data

The methodology of this study comprises content analysis, matrix and cartographic analysis,
and case study methods. For content analysis we
used scientific articles indexed in the Scopus database. To choose the indicators of territorial digital
development, we followed the approach described
by Cohen and Mathew, adapted to the specifics of
the geographical space we define as a “smart territory”. The case study is based on the empirical
data on energy development and distribution of
energy resources in the Republic of Botswana,
including materials from the Ministry of Finance
and Economic Development, the Ministry of Mineral Resources, Green Technologies, and Energy Security, materials from the Central Bureau
of Statistics of Botswana, the Botswana Energy
Company. A significant part of the empirical data
on the Republic of Botswana were obtained when
one of the authors completed an internship at the
Ministry of Mineral Resources, Green TechnoloCohen, B. What exactly is a smart city? 2012. URL:
http://www.fastcoexist.com/1680538/what-exactly-is-a-smartcity; Mathew, J. City as a Customer, 2013. URL: http://www.
frost.com/c/10046/blog/blog-display.do?id=2377335
(Accessed: 07.04.2022)
7
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gies, and Energy Security8 and when conducting
a dissertation research in 2016–20209.
Digitalization is considered as a necessary
condition for the sustainable development of
a territory that allows regional governments to
stimulate the rational use of natural resources and
achieve the goals of “green” development.
The green economy is a goal that can be
achieved by smart territory creation. The use of
the concept of smart specialization makes it possible to revise the composition and roles of drivers and create zones of territorial development.
This way regional authorities will be able to improve their decision-making and policy-making
processes by implementing a comprehensive approach to the development of the green economy.
Results

Smart territory development concepts
In recent years, in research literature there
has been an increasing trend of juxtaposing the
concept of smart territory to that of smart city because the smart development of cities with higher
growth rates can lead to a digital divide, especially in regions with a large number of small towns
and rural areas (Navío-Marco et al., 2020). The
smart development of territories is an opportunity to ensure inclusive economic development
of the region with the involvement of peripheral
geographical areas in innovative growth. By developing a “smart territory” it is possible to create
new jobs, improve the quality of socio-cultural life and medical care, and enhance territorial
cohesion (Kummitha & Crutzen, 2017). At the
same time, digital technologies and information are considered as a key source of economic
Compiled by the authors based on the information
from: Annual Report – Department of Energy. Ministry of
Mineral Resources, Green Technology and Energy Security
Botswana. Botswana, 2018; Annual Report. Botswana Power
Corporation, 2017. URL: https://www.bpc.bw/about-us/Annual%20Reports/2017%20BPC%20ANNUAL%20REPORT.
pdf; Annual Report. Botswana Power Corporation 2019-2020,
2019. URL: https://www.bpc.bt/wp-content/uploads/2020/11/
Annual-Report-2019-2020.pdf; Molubi, T. Power supply and
transmission grid development. Botswana Power Corporation,
2017; List of identified unelectrified villages in Botswana. Department of Energy – Ministry of Mineral Resources, Green
Technology and Energy Security, 2018; National Development
Plan 11. April 2017 – March 2023. Ministry of finance and economic development, 2017. URL: https://www.finance.gov.bw/
images/NDP_11_2017-2023.pdf (Accessed: 07.04.2022)
9
Molapisi Lesego. A mechanism for improving energy security and balanced development of the fuel and energy
complex. Dissertation for the degree of Candidate of Economic
Sciences. Rostov-on-Don, 2019. URL: https://rusneb.ru/catalog/000199_000009_010176352 (Accessed: 07.04.2022)
8

growth (Matveeva et al., 2018). Along with this,
the establishment of a “smart territory” can help
create significant positive synergetic effects and
build a stable comfortable ecosystem for residents
(Barba-Sánchez et al., 2019). The previously established paradigm of sustainable development is
being transformed into “smart sustainable development” (Lyshchikova, 2021).
The advantages of smart territories lie in the
fact that their creation reduces spatial inequality
by involving peripheral areas with limited access
to intellectual services in modernization development (Wang et al., 2019). This is especially
important for developing countries, as it will incorporate numerous rural settlements in social,
economic, cultural, and political activities.
By adopting the concept of a smart territory, regional authorities should realize that smart
development is ensured through the integration
of intelligent, environmentally friendly, and lean
production. In other words, there is a need to integrate the paradigms of smart, green, and sustainable development.
The engine of economic growth for most developing countries is industry. The increase in the
knowledge intensity of industry involves the use of
a significant amount of energy. Sustainable development involves the optimization of production processes, the elimination of production waste based
on cutting-edge technologies that need electricity.
The real problem faced by the regions is to determine the balance between the increasing production and resource conservation (Kosolapova et al.,
2021). In this context, the establishment of smart
territories based on the integration of smart, green,
and sustainable development paradigms becomes
an effective solution. In addition, as noted by some
researchers, it is the combination of green and smart
development strategies that creates the maximum
effects from the standpoint of ensuring sustainable development (Garcia-Ayllon & Miralles, 2015;
Oliveira et al., 2018; Touriki et al., 2021).
In this article, a smart territory is understood as a geographical space that provides an
opportunity to increase the sustainability of the
socio-economic development of the territory
through the creation of green ecosystems involving cutting-edge digital technologies and tools.
Sustainability is associated with the ability of
a territorial socio-economic system to maintain
its viability, withstand external challenges, successfully adapt to new factors and conditions; to
achieve a balance of social, economic, and envi-
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ronmental goals (Chernova et al., 2015). Green
development is linked to the implementation of
environmentally friendly and resource-saving
production and economic activities. Smart development means realizing the possibilities of
sustainable and green development based on the
use of modern digital technologies and tools.
The above-described goals associated with sustainable and smart development should be aligned
with the specialization of particular regions. Regional specialization is seen not simply as a prevalence of one or two industries or sectors but as an
ecosystem of interdependencies both in a certain
field of activity and in related fields (Grillitsch et
al., 2018). Smart specialization contributes to sustainable regional development since it promotes socio-technical transformations aimed at involving all
territories of the region (not only growth centers but
also peripheral extra-urban spaces and rural areas)
in innovative processes (Veldhuizen, 2020). Within
the framework of smart specialization, each part of
the geographical space will be able to take its place
within the smart development framework, considering the available resources, the sphere of economic activity with the best potential for innovative
development, and the level of digital maturity.
At its core, the concept of smart territory foregrounds both economic growth (based on smart
specialization) and the development of the social
sphere (the human-centered concept of a smart
territory) (Chernova et al., 2020; Myslyakova, et
al., 2021). The establishment of a smart territory can be represented as a process of connecting
the economic, social, and environmental aspects
of sustainable development with the goals of improving the quality and standards of living based
on an integrated digital platform.
In our view, territories may comprise objects
of the following geographical types depending on
their economic and non-economic functions:
– cities-centers and agglomerations (CA) are
settlements and their compact groups with a high
level of socio-economic development and intensive industrial, transport and cultural ties;
– peripheral cities and urban-type settlements (PU) are settlements that are remote
from the centers of economic growth and are,
as a rule, characterized by a relatively low level
of socio-economic development, the predominance of traditional and low-tech types of activities, and the complexity of the economy;
– rural areas (RA) are areas with a small population, mainly engaged in agriculture;

– agricultural lands (AR) are lands outside
the boundaries of settlements intended for the
needs of agriculture;
– nature reserves and recreational areas (NR)
are areas that are used for recreation and tourism;
– wild landscapes (WL) are areas whose economic functions are not realized, these are areas
of wild nature, abandoned territories.
The fundamental prerequisite for realizing
the potential of various types of territories in
the smart development framework is that they
should have a certain level of digital maturity, according to which a combination of types of territories (cities, rural settlements, etc.), included in
the smart circuit, is selected.
We propose the following list of spheres of
“smart” territory drawing on the ideas of Cohen
and Mathew. These spheres were adapted to the
scale of the “territory” (not the city).
The following key areas of “smart” development of a territory were identified:
– smart governance (SG) means competence-based management of complex projects of
smart digitalization of territories and monitoring
of development indicators;
– smart population (SP) means citizens who
actively use digital technologies and tools to implement a variety of interactions and transactions;
– smart energy (SE) stands for smart technologies for the transmission and distribution
of energy, as well as the monitoring of its consumption;
– smart technologies (ST) are high technologies (cutting-edge technologies) characterized by
a high degree of self-organization and a significant number of feedbacks that contribute to their
rhythmic work and subsequent evolution;
– smart infrastructure (SA) is a set of hightech facilities that provide digitalization of infrastructure solutions;
– smart specialization (SS) is a priority industry specialization of the region, which determines
its competitive advantages based on the use of
digital technologies and tools.
We propose the following set of digital maturity indicators for each type of territories for each
area of smart development (see Table 1).
Assessment of the level of digital maturity of
territories will make it possible to form a smart
development framework taking into account the
industrial specialization of the given region and to
identify the most promising areas of development
and “bottlenecks” that require special attention.
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In this context, sustainable development involves the use of accumulated concentrated potential as a locomotive of development and the
alignment of the zones (territorial or functional)
whose intellectual transformation is lagging behind. In fact, we are talking about the transition
to data-based management, when more informed
decisions can be made, which also involves priority support for smart regional specialization areas
to increase their competitive advantages.
Transition to smart energy in Botswana:
environmental and territorial aspects
Smart energy occupies a special place in the
creation of smart territories and the transition to
a green economy. Sustainable economic growth
largely depends on the availability of clean energy. This is particularly important in the light of
the fact that in 2019, global energy-related CO2
emissions reached 33.3 metric gigatons (Gt) annually, growing at a rate that is expected to raise
the Earth’s temperature by several degrees with-

out intervention (Oliveira et al., 2021). The use
of renewable energy sources makes it possible to
simultaneously reduce the level of emissions and
pollution and improve the quality of the habitat
when integrated into a smart territory (Hoang et
al., 2021). Accordingly, it is important not only
to have an energy system that meets the needs of
the economy but also to switch to renewable energy sources and increase energy efficiency. The
accomplishment of these tasks depends on the
characteristics of specific territories, especially the
territories that are remote from capitals and experiencing significant resource shortages. Modern
green energy is both a prerequisite and result of
the development of smart territories. Therefore, it
is necessary to take into account the current potential and features of development, as well as the
specialization of the territory (determining the
supply and demand of energy) and possible digital solutions in the energy sector. In addition, the
creation of an energy system based on renewable
sources requires adequate management support

Table 1
Indicators for assessing the digital maturity of the territory for the formation of a smart framework

Types of territory
Areas of smart
development
CA
PU
RA
AR
NR
WL
SG
Number of monitoring objects
Characteristics of the feedback systems in management systems
Characteristics of governance channels
Availability of metadata management systems
Availability of intellectual and analytical support for managerial decision-making
Having a mature digital government (in accordance with the sub-indices and indicators for assessing the
digital maturity of the government according to the UN methodology)*
SP
Number of registered users on the Internet
–
–
–
Number of mobile phones
Level of digital competencies
Percentage of the population with higher education
SE
Level of electricity consumption
Natural conditions – e.g. alternative energy sources
Share of renewable energy
ST
The number of Internet access points, including the Proximity to Internet access points, including wirenumber of wireless access points
less access points
SA
Number of infrastructure facilities
Infrastructure quality (availability of communication networks, data processing and transmission centers,
cloud technologies, digital platforms)
Intensity of traffic flows
Number of broadband subscriptions per 100 residents
SS
Gross regional product (GRP) structure
Digitalization of industries and spheres of activity (availability of implemented/deployed digital technologies
and cutting-edge technologies of Industry 4.0. in various fields of activity, the share of organizations using
corporate information systems of various types, the share of organizations using RFID (radio-frequency
identification), the number of developed and implemented advanced manufacturing technologies, the number of implemented industrial robots, etc.)

Source: Compiled by the authors based on the information from: Cohen, B. What exactly is a smart city? 2012. URL: http://www.
fastcoexist.com/1680538/what-exactly-is-a-smart-city; Mathew, J. City as a Customer, 2013. URL: http://www.frost.com/c/10046/
blog/blog-display.do?id=2377335 (Accessed: 07.04.2022).
* E-Government Survey 2020. Digital Government in the Decade of Action for Sustainable Development. Department of
Economic and Social Affairs. United Nations, 2020. URL: https://publicadministration.un.org/egovkb/Portals/egovkb/Documents/
un/2020-Survey/2020%20UN%20E-Government%20Survey%20(Full%20Report).pdf (Accessed: 07.04.2022).
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(Jiang et al., 2021). Based on the above-described
provisions, we devised some proposals and recommendations for the development of smart
energy system of the Republic of Botswana with
a focus on renewable energy sources, the specifics
of the districts, and areas of smart transformation.
Botswana was chosen as a model example of
an emerging economy experiencing an acute shortage of energy resources, which is trying to build a
model of sustainable development by using digital
technologies and increasing resource efficiency.
This country also has significant regional disparities. In addition, one of the authors, Lesego Molapisi, has accumulated a significant empirical data on
the transformation of the country’s energy sector10.
Based on the analysis of the ten districts in Botswana, the population and resource distribution,
the levels of energy access, and the assessment
of the location of the national transmission grid
(Molapisi, 2018), mapping was used to demonstrate the geographical allocation of resources and
technologies for bridging the gap between energy
supply and demand in Botswana.
The combined development of digital (primarily mobile) and energy technologies is recommended for the country. As of today, the mobile
technology coverage in Botswana is broader than
that of electric networks. Settlements near nature
reserves or in agricultural areas can be transformed into “smart” villages to ensure environmentally friendly development.
We believe that the country’s smart energy
system should possess the following characteristics. Energy efficiency technologies and standalone systems should be used in all of the districts
to reduce electricity consumption and to minimize the pressure on the grid network, which is
expanding at a slow pace. Mini grids are used in
all of the 10 districts except for the 3 with over
70% households, where only the Botswana Power Corporation (BPC) distribution grid extension
and standalone systems are required. The BPC is
the only state-owned electricity generation, transmission and distribution company in Botswana.
It should be noted that Botswana’s national transmission network does not cover some areas of the
country. In the west and north-west of Botswana,
where there is an active exploration and mining
activity, there is no electricity transmission net10
Molapisi, Lesego. A mechanism for improving energy security and balanced development of the fuel and energy
complex. Rostov-on-Don, 2019. URL: https://rusneb.ru/catalog/000199_000009_010176352 (Accessed: 07.04.2022)

work (and its creation requires significant investment). In these regions, mini grids can be created.
The extension of the transmission grid in
Chobe district is important as it is currently the
only district without a major transmission line,
to assist other infrastructure developments and
to create a link to countries north of Botswana for
power trade. In addition, transmission extension is
also required in Kweneng district to facilitate the
connection to a new independent power producer coal power station in the district, and in Gaborone, the capital, to support the high urbanization
and increasing electricity demand. Similarly, demand side management should be used in major
cities where the demand for electricity is growing
and in districts containing 70% of the households.
Demand side management refers to initiatives and
technologies that are designed to influence the level
of consumer demand for electricity. Its purpose is
to encourage consumers to use less electricity, especially during peak periods, or to shift periods of
increased energy consumption to non-peak zones.
R&D centers need to be established in all the
districts for monitoring, assessment and information collection. This will improve the quality of
services based on market insights. In Gaborone,
the University of Botswana has the Renewable
Energy Department that conducts research on the
country’s technological development.
As special projects, the airports of Maun and
Kasane in Ngamiland and Chobe districts should
be converted into ‘green airports’ operating on
100% renewable energy to promote green tourism
in the regions with nature reserves.
Thus, based on the analysis of the country’s
energy potential, smart technologies, and the specifics of the regions, the matrix of the energy sector
transformation technologies was compiled (see Table 2). Table 2 demonstrates, the current level of electrification of all the 10 districts and the availability of
coal powered stations in different districts. The table
also contains the proposed solutions for the creation
of smart energy systems in the regional context.
Taking into account the country’s geographical characteristics, using the mapping method,
proposals have been developed for the establishment of the smart energy sector in the territorial
context. The mapping of the distribution of energy resources and energy technologies by districts
in the Republic of Botswana is shown in Figure 1,
which illustrates the spatial distribution of the
technological solutions listed in Table 2 above.
The cartographic images are shown in Table 3.
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Matrix of the energy sector transformation technologies

Table 2

Energy
Coal
Transmis- Renewable Isolated
Energy
Demand side
R&D Green
Access
Powered sion line
energy
solar
efficiency
management
center Airport
(Household) Station expansion Mini-grid systems
technologies
Central
59.52
+
+
+
+
+
+
Chobe
54.99
+
+
+
+
+
+
Ghanzi
38.57
+
+
+
+
Kgalagadi
48.94
+
+
+
+
Kgatleng
75.31
+
+
+
Kweneng
51.66
+
+
+
+
+
+
Ngamiland
46.63
+
+
+
+
+
North-West
72.90
+
+
+
+
South-West
72.46
+
+
+
+
Southern
53.44
+
+
+
+
District

Source: Compiled by the authors based on the information from: Annual Report-Department of Energy. Ministry of Mineral
Resources, Green Technology and Energy Security Botswana. Botswana, 2018; Annual Report. Botswana Power Corporation, 2017.
URL: https://www.bpc.bw/about-us/Annual%20Reports/2017%20BPC%20ANNUAL%20REPORT.pdf; Annual Report. Botswana
Power Corporation 2019–2020, 2019. URL: https://www.bpc.bt/wp-content/uploads/2020/11/Annual-Report-2019-2020.pdf; Molubi, T. Power supply and transmission grid development. Botswana Power Corporation, 2017; List of identified unelectrified villages
in Botswana. Department of Energy – Ministry of Mineral Resources, Green Technology and Energy Security, 2018; National Development Plan 11. April 2017 – March 2023. Ministry of finance and economic development, 2017. URL: https://www.finance.gov.bw/
images/NDP_11_2017-2023.pdf; Molapisi, Lesego. A mechanism for improving energy security and balanced development of the
fuel and energy complex. Rostov-on-Don, 2019. URL: https://rusneb.ru/catalog/000199_000009_010176352 (Accessed: 7.04.2022)

Figure 1. Distribution of energy resources and technologies by districts in the Republic of Botswana

Source: Compiled by the authors based on the information from: Annual Report- Department of Energy. Ministry of Mineral
Resources, Green Technology and Energy Security Botswana. Botswana, 2018; Annual Report. Botswana Power Corporation, 2017. URL: https://www.bpc.bw/about-us/Annual%20Reports/2017%20BPC%20ANNUAL%20REPORT.pdf; Annual
Report. Botswana Power Corporation 2019–2020, 2019. URL: https://www.bpc.bt/wp-content/uploads/2020/11/Annual-Report-2019-2020.pdf; Molubi, T. Power supply and transmission grid development. Botswana Power Corporation, 2017; List of
identified unelectrified villages in Botswana. Department of Energy – Ministry of Mineral Resources, Green Technology and
Energy Security, 2018; National Development Plan 11. April 2017 – March 2023. Ministry of finance and economic development, 2017. URL: https://www.finance.gov.bw/images/NDP_11_2017-2023.pdf; Molapisi Lesego. A mechanism for improving
energy security and balanced development of the fuel and energy complex. Dissertation for the degree of Candidate of Economic Sciences. Rostov-on-Don, 2019. URL: https://rusneb.ru/catalog/000199_000009_010176352 (Accessed: 07.04.2022)
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Cartographic images of the distribution of resources and technologies by districts

Table 3

Cartographic representation Resource and technologies Cartographic representation Resource and technologies

66 кВ

220 кВ

132 кВ

440 кВ

Coal Powered Station

Energy efficiency technologies

Transmission line expansion

R&D center

Renewable energy mini-grid

Green Airport

Isolated solar systems

Information flow
Public-Private-Partnership
information flow (PPP)

Demand side management

Private sector investment
Existing Power Lines

Source: Compiled by the authors based on the information from: Annual Report-Department of Energy. Ministry of Mineral
Resources, Green Technology and Energy Security Botswana. Botswana, 2018; Annual Report. Botswana Power Corporation, 2017.
URL: https://www.bpc.bw/about-us/Annual%20Reports/2017%20BPC%20ANNUAL%20REPORT.pdf; Annual Report. Botswana
Power Corporation 2019-2020, 2019. URL: https://www.bpc.bt/wp-content/uploads/2020/11/Annual-Report-2019-2020.pdf; Molubi,
T. Power supply and transmission grid development. Botswana Power Corporation, 2017; List of identified unelectrified villages in Botswana. Department of Energy – Ministry of Mineral Resources, Green Technology and Energy Security, 2018; National Development
Plan 11. April 2017 – March 2023. Ministry of finance and economic development, 2017. URL: https://www.finance.gov.bw/images/
NDP_11_2017-2023.pdf; Molapisi, Lesego. A mechanism for improving energy security and balanced development of the fuel and
energy complex. Rostov-on-Don, 2019. URL: https://rusneb.ru/catalog/000199_000009_010176352 (Accessed: 07.04.2022)

The proposed recommendations can help the
regional and national governments of Botswana
and associated agencies to establish a complex of
smart territories, since at present the country is
facing the lack of electricity, which is the main
constraint for its socio-economic development
and intellectual digital transformation. It is necessary to develop the energy sector by using innovative digital solutions tailored to the characteristics and needs of specific territories. The proposed
solutions are just beginning to be implemented at
present. Given the systemic nature of the transformations being carried out, the actual effects of
these measures can be assessed only in a few years.
Conclusions

This study focuses on the concepts of green
economy and smart territory. The convergence of
these concepts makes it possible to combine key
approaches, priorities, and tools of regional development for the digital transformation of the

economy. We show that the formation of a smart
territory is the main strategic vector and mechanism of the transition to a green economy and
sustainable regional development, since it enables
regional governments to combine cutting-edge
technologies with organizational and economic
solutions and thus to achieve a perfect balance of
social, environmental and economic goals.
Using the example of Botswana, we have
demonstrated the possibilities of increasing the
sustainability of regional development through
the smart transformation in the energy sector.
The presented case demonstrates the need to take
into account the specific regional context when
forming a smart contour. The analysis of the regional potential and regional smart specialization
in combination with the assessment of the technological capabilities of territories lead us to the
conclusion that all regions have the potential for
a smart transformation, but the mechanisms of
such transformation can differ.

130

r-economy.com
Online ISSN 2412-0731

R-ECONOMY, 2022, 8(2), 120–134

doi: 10.15826/recon.2022.8.2.010

This study has some limitations. Even though
the theoretical part of the study encompasses international research literature, the empirical part
focuses only on the case of Botswana. However,
even this example shows that smart digitalization
should take into account the specifics of sectoral
and socio-economic regional development in order to get positive effects (theoretically possible
for smart territories). At the same time, it should
be noted that in our recommendations for the formation of smart energy systems as core elements

of smart territories, we focus on emerging economies, and not on digital leaders. In addition, the
insufficiency of the existing statistical observations on the green economy and smart territories
can be cited as a limitation, which makes the testing of conceptual provisions more difficult.
These findings can be of interest to policy-makers and regional governments seeking to
implement smart territory projects for the transition to a green economy and achievement of sustainable development goals.
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ABSTRACT

Relevance. Monitoring has always been an important part of the management of
regional development. Recently, this task has been gaining currency due to the
development of modern information technologies of data collection and processing, citizen-government interaction and digital modelling. The task of goal evaluation, that is, comparison of the actual results with the intended ones in different
spheres, among other things, requires us to build and adjust the macro-economic
model of regional development and in particular to update the input-output matrix based on the region’s statistical data.
Research objective. The study aims to build a table of input-output balance for
the south of Tyumen region (Russia) based on the statistical data of standardized
economic indicators.
Method and data. Two options for estimating the input-output matrix for Tyumen region are described. In the first option, a well-known method of adjustment
of the reference input-output matrix for the priority economic sectors of Tyumen
region is supplemented by the regularization of the resulting parameters according to the least squares method for the selected period. The second option is
based on the aggregation of industries by subsystems based on the cost structure
table of the same industries, but for the entire country, followed by the identification of the already aggregated matrix, without adjusting the result to the standard.
Results. In the first option, we obtained a table of input-output balance for 2018.
The table quite accurately reproduces the invoice structure of costs and consumption. The aggregated input-output matrix, taking regularization into account, reproduces the actual costs of the region for 2016–2018 with good approximation.
In the second option, the distribution of the resulting direct costs coefficients over
the years does not exceed 10%.
Conclusions. The resulting estimates of the Leontiev input-output matrices meet
the requirements of productivity and balance and can be used in benchmark
problems for the analysis and forecasting of the economic development of Tyumen region. A variation of the functional scheme for assessing and analyzing the
discrepancies between the declared and actual trajectories of the indicators based
on the Leontiev matrix is proposed.
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АННОТАЦИЯ

Актуальность. Мониторинг всегда был важной частью управления региональным развитием. В последнее время эта задача приобретает все большую актуальность в связи с развитием современных информационных
технологий сбора и обработки данных, взаимодействия граждан и государства и цифрового моделирования. Решение задачи контроля соответствия заявленных целей развития и реальных достижений в различных

КЛЮЧЕВЫЕ СЛОВА

модель межотраслевого
баланса, матрица прямых
затрат, траектория развития
региона, статистика
национальных счетов,
таблицы «затраты-выпуск»
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сферах деятельности требует, помимо прочего, построения и настройки
макроэкономической модели регионального развития и, в частности, актуализацию матрицы прямых затрат по имеющимся статистическим данным региона.
Цель исследования. Целью настоящей статьи является построение и настройка таблицы межотраслевого баланса для юга Тюменской области по
статистическим данным типовых экономических показателей.
Методы и данные. Приводятся два варианта оценивания матрицы прямых затрат для Тюменской области по доступным статистическим данным
экономических показателей региона. В первом варианте идентификации,
известный способ коррекции эталонной матрицы «затраты-выпуск» для
выбранных, приоритетных для Тюменской области отраслей экономики дополняется регуляризацией получаемых параметров по схеме метода
наименьших квадратов за выделенный период. Второй вариант основан на
агрегации отраслей по подсистемам на основе таблицы структуры затрат
тех же отраслей, но по России, а затем идентификации уже агрегированной
матрицы, без подгонки результата к эталону.
Результаты. В первом варианте получена таблица межотраслевого баланса
за 2018 г, которая достаточно точно воспроизводит фактурную структуру
затрат и потребления. Агрегированная матрица прямых затрат, с учетом
регуляризации, с хорошим приближением воспроизводит реальные затраты региона за 2016–2018 гг. Во втором варианте разброс полученных коэффициентов прямых затрат по годам не превышает 10 %.
Выводы. Полученные оценки матриц прямых затрат Леонтьева отвечают требованиям продуктивности и сбалансированности и могут быть использованы для в модельных задачах анализа и прогноза экономического
развития Тюменской области. Предложен вариант функциональной схемы
оценки и анализа рассогласований заявленных и фактических траекторий
показателей для региона на основе матрицы Леонтьева.
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摘要

现实性：监测一直是区域发展管理的重要组成部分。最近，由于现代信息
技术在数据收集和处理、公民—国家互动和数字建模方面的发展，这项任
务变得越来越重要。 监测应符合既定发展目标，并确定各个活动领域的
实际成就。这需要构建和调整区域发展的宏观经济模型，特别是根据该地
区现有的统计数据来确定直接成本矩阵。
研究目标：本文的目的是根据典型经济指标的统计数据，建立秋明南部地
区投入产出平衡表。
研究方法：基于秋明地区经济的可用统计数据，我们给出两种直接成本
矩阵。在第一个矩阵中，采用了经典的投入产出校正模型。除了秋明地
区的优先经济行业分析外，还根据选定区间内的最小二乘法对参数进行
调整研究。第二个矩阵是基于行业成本结构表，以俄罗斯为例，对已经
汇总的模型进行识别，而不将结果与基准进行拟合。
研究结果：由第一个矩阵我们得出2018年的投入产出表，这相当准确地
描述了实际的成本与消费结构。直接成本的综合模型着眼于数据的调整，
非常接近于2016-2018年该地区真实的成本表。在第二个矩阵中获得的历
年直接成本系数不超过 10%。
结论：投入产出表产生的直接成本矩阵具有平衡性、效率性。矩阵可用于
秋明地区经济发展的分析预测任务。 文章在经典投入产出矩阵基础上，
评估和分析了该地区申报指标和实际轨迹不匹配所产生的的函数变体。
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Introduction

Monitoring of regional development actually
comprises two different tasks: monitoring of the
deviation of a region’s development trajectory
from the desired one and minimizing this deviation. There are quite a few documents regulating
regional reporting, ranging from strategies to decrees issued to governors and regional presidential representatives (Reshetnikov, 2008). At the
same time, the government has determined the
structure of the reporting indicators. After the UN
Conference on Sustainable Development, models
of sustainable regional development of regions
were devised, including various subsystems, including the economic, social, infrastructural, institutional, environmental, household subsystem,
and sometimes the “human” subsystem (human
resources) (Bossel, 2001; Tsibulsky et al., 2004).
The regional and federal development strategies
are used to select the key subsystems and indicators and their lists always include the indicators
prioritized by the regional political leadership.
It is these key indicators that form the trajectory of the region’s development. It is quite easy to
estimate such trajectories by using official statistical data, but only for previous periods. To assess the
degree of fulfillment of the regional leaders’ obligations regarding the development of their regions
by the end of the election period, it is essential to
predict the development trajectory in order to be
able to adjust the possible deviation of the actual
indicators from the desired ones in advance.
In this case, there is a need for a model that
could be used for predicting trends in regional development, based on the available statistical data.
One of the solutions to the problem of monitoring regional development is the Leontiev’s
input-output balance (IBM) model (1997) in the
schemes for analyzing and forecasting the balance
of a territory’s macroeconomics and its growth
trajectories (Miller and Blair, 2009). This trend is
attracting more and more interest due to the development of modern data sourcing, data analysis
technologies and information technologies for interaction between government and society.
The objective of this study is to build an IBM
table for Tyumen region using a selected set of
economic indicators and the available statistical
data. In order to reach this objective, an assessment of the Leontiev input-output matrix must be
made, and the balance ratios of output indicators,
intermediate and final consumption, costs and
gross value added (GVA) must be calculated.

On the one hand, the setup accuracy is determined by the completeness of the statistical
data – the larger is the sampling range by year,
the more stable is the identification result. On the
other hand, the settings of the direct cost matrix,
averaged over long intervals, may not meet the requirements for constant coefficients, partially because of the specifics of the set of indicators. One
of the ways to solve this problem is to aggregate
the basic set of economic indicators and thus to
reduce the dimension of the input-output matrix
and assess it over a relatively short statistical sampling period. This study considers various options
of the aggregation of the industry performance
indicators for Tyumen region’s subsystems, including the household subsystem.
It should be noted that the results of our assessment of the input-output matrix for the south
of Tyumen Region in the given period (2016–2019)
are published for the first time.
Theoretical framework

According to Auloge (1979), Wassily Leontiev’s work made it possible to simplify the Walrasian equilibrium models, which explains the
Leontiev model’s popularity in macroeconomic
analysis. Sonis and Hewings (2001) point to the
increasing interest in such models in Japan, given their modification through the connection of
capital and labor. Percoco (2013) and Jensen et al.
(1991) discuss the experience of applying this class
of models in the strategic analysis of Europe. The
historical aspect of using input-output models for
the analysis of macroeconomic development in
Russia is shown by Masakova (2019). Baizakov et
al. (2016) consider the development of such studies in Kazakhstan. Researchers at the Far Eastern
State University have proposed a vector model of
regional development based on the input-output
balance (IBM) with an extension for investment
in each industry (Mashunin & Mashunin, 2016;
Borisov & Dondokov, 2019). The Institute of National and Economic Forecasting of the Russian
Academy of Sciences developed a regional input-output model, consistent with the federal
one, based on statistical data similar to the system of national accounts (SNA) (Serebryakov et
al., 2002). Tsybatov (2015) proposed a model and
method for strategizing regional development by
using the case of Samara region. Beklaryan and
Pshenichnikov (2001) considered the development of a region on the basis of its infrastructure.
Many researchers are considering various options
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for extending the IBM model to be able to take
into account the impact of investment on the development of regions (Romanov, 2016, Wagner,
1993); regional clusters (Kuladzhi, 2016); and
the Russian Federation as a whole (Martynov &
Malkov, 2011). There are studies that create socially oriented models (Dondokov et al., 2019);
use Miyazawa models (Dyrheev, 2017); and apply
matrices of financial flows (Tatarkin et al., 2017).
Sayapova (2008, 2011) demonstrates that regional IBMs are used worldwide for forecasting
purposes, to identify priority sectors and, eventually, develop strategies and programs. For example,
in China, regional input-output tables are used to
harmonize the annual and five-year plans considering different activities and global events.
Sayapova explains that the main challenge
in the development of regional IBMs lies in the
need to devise a methodology for a single time
survey of enterprises producing goods and services. Bashkortostan was used as an example to
show how the inputs (industry columns) and the
outputs were determined. When comparing the
resulting matrix for Bashkortostan with the reference matrix for the whole country, some coefficients differed by 2 times (for the oil and gas,
machine-building industries). Sayapova makes
a conclusion about the relevance of single time
surveys and a carefully planned methodology for
their implementation.
The input-output method was applied for the
analysis of Siberian regions (Krasnoyarsk, Omsk,
Novosibirsk, etc) by the Institute of Economics
and Industrial Engineering, Siberian Branch of
the Russian Academy of Sciences (Mikheeva,
2006; Mikheeva, 2011).
To design the IBM model, it was proposed to
adhere to the methodology of “symmetrical matrices” with a mandatory single-time survey of the
technological features of production and services
in the given region. It is noted that, in addition to
forecasting, symmetric matrices can be used to assess the structure, diversity and volatility of the regional economy. The concept of the algorithm for
designing the IBM tables lies in determining the
costs based on the results of analysis and in construction of a diagonal symmetrical matrix based
on obtained results. In addition, it is assumed that
the technological coefficients used in forecasting
are assumed to remain unchanged in comparison
with the basic ones.
Shirov (2015, 2018) notes that although the
input-output methodology is one of the pinnacles

of economic thought, there is a perceived scarcity of such studies in Russia. In addition, he believes that the “input-output tables” are currently
the only tried and tested tool for building macrostructural models of economic development.
Method and data

The basic equation of the input-output balance of production and consumption and the accepted symbols are as follows:
n

xi = ∑ bij + yi ,
j =1

(1)

where xi is the gross output of the ith industry
(i = 1, 2, …, n), bij is the volume of goods and services consumed by the jth industry in the production of the ith product, yi is the final demand for
the products of the ith industry.
If divided

aij =

bij
xi

(i, y = 1, 2, …, n),

(2)

then the equation for the production and consumption IBM takes the following form
n

xi = ∑[aij x j ] + yi ,
j =1

(3)

where aij are the coefficients of the desired input-output matrix A.
The balance of cost is determined by the
equation
n

x j = ∑[aij ] x j + z j ,
i =1

(4)

where zj is the gross value added of the jth industry (j = 1, 2, …, n).
The procedure for the construction and identification of matrix A recommended by the State
Statistics Service of Russia is to determine the
costs of production for selected industries and
then determine the proportions of distribution of
products for them and build a “reference” matrix
for the regions of Russia.
Accordingly, two alternative settings of the
input-output matrix are considered for the given
region:
1) to customize the input-output matrix by
using the reference matrix to the regional-level
statistical data – for the south of Tyumen region;
2) to build an aggregated matrix using the
average cost structure for Russia and the same
industries for Tyumen region, including households as a subsystem.

138

r-economy.com
Online ISSN 2412-0731

R-ECONOMY, 2022, 8(2), 135–147

doi: 10.15826/recon.2022.8.2.011

Let us now give a brief description of the
economy of Tyumen region (especially its southern part) in relation to the above-described
task. Some of the region’s industries are characterized by the predominance of intra-regional
consumption, some by inter-regional consumption. An example of the latter is the Tobolsk
Chemical Plant, which consumes condensate
supplied by a neighbouring region (Khanty-Mansiysk Autonomous District) and rotates
its manpower. The oil industry in the region is
registered at the federal level but consumes manpower at the regional level. The region’s main
manufacturing industries include oil production, agriculture, refineries; the services, electric
power distribution, water supply, health care,
culture, transport, education and research. The
construction industry has made a significant
contribution to the development of the region in
the last decade. Based on the above, the analysis
used the SNA list, consisting of 14–15 industries
and “households” as the consuming industry.
There are two options for setting up the productive matrix A, which differ in the set of indicators, the way they are aggregated into subsystems,
and the method of setting them up according to
the available data. The breakdown by aggregated
industries is necessary, since the assessment of the
matrix for the full set of indicators given in the
statistical data cannot be reliably performed over
a relatively short observation period (2016–2019).
In the first option of constructing matrix A,
the subsystem of product production (PP) includes agriculture, mining and manufacturing;
the infrastructure subsystem (Inf.) includes production and distribution of electricity, gas, water
and waste, construction, trade and other services;
the social subsystem (Soс.) includes education,
health care, culture and sports, the costs of administrative management and the armed forces.
In the second option, the aggregation of industries is based on the following considerations:
the product production subsystem (PP) includes
agriculture, oil production and refining industries;
the infrastructure (Inf.) includes construction as
the most significant industry, both in terms of
creation and consumption; the social subsystem
(Soc.) includes all services, which, in most cases,
complies with the economic classifiers; the subsystem of households (Household) is described by
the key indicator of the average salary by industry
and by subsystem. Leontiev supposed that it was
possible to include ‘households’ in the left side of

the input-output matrix, i.e. matrix A. This idea
was further developed in more recent studies (Leontiev, 1997; Sonis, 2001; Miller, 2009).
The structure of the productive matrix A with
selected subsystems will take the following shape,
where the structure of the matrix for the first option is highlighted in gray.
Structure of the productive matrix
of the region by subsystems
Subsystem
Product
production
Infrastructure
Social
Household

Table 1

Product
InfraHouseSocial
production structure
hold
a11

a12

a13

a14

a21
a31
a41

a22
a32
a42

a23
a33
a43

a24
a34
a44

Source: developed by the authors

It should be noted that while infrastructure
is not included in the costs in the case of IBM,
then, here, the infrastructure matters as a subsystem of the region, including several industries
(in our case, construction). The methodology for
constructing matrix A in the first case follows
the recommendations of the State Statistics Service and differs for different authors only in the
method of fitting or adjusting the indicators (coefficients) of the resulting matrix to the reference
matrix (Anloge, 1979). In the second case the total costs for subsystems in the shares of the total
volume are determined, and the coefficients of
the intermediate consumption matrix are evaluated without fitting them to the reference matrix.
Given the above, the following considerations should be made regarding the proposed approaches to assessing the input-output matrix of
Tyumen region:
1) The task of building the input-output matrix can be addressed more efficiently through the
aggregation of the key indicators into subsystems,
which will help simplify the problem and meet the
requirement of the matrix coefficients’ constancy
in the given period of the available actual data.
2) In the first option, the well-known approach to fitting a given input-output matrix
for Russia to the data sourced in the region in
the selected year is supplemented by linking the
adjustment results to averaged estimates restored
according to the least squares scheme (Govorkov
et al., 2021) for the given period (2016–2018).
3) The second option is based on the aggregation of industries into subsystems based on the
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cost structure table for Russia followed by the
identification of the aggregated matrix, without
any intermediate adjustment of the result to the
standard.
4) Compliance with the balance ratios of the
input-output balance model ensures the accuracy
of the identification results.
Results

In the first variant of matrix A, the matrix
corresponding to the input-output table for Russia for 2006 was chosen as the reference one1.
The original system of headings (15 indicators
in the classification OKVED 2 (Russian National Classifier of Types of Economic Activity)) is
reduced to 14 indicators corresponding to the
SNA data for the south of Tyumen region (see
Table 2 below). The indicators were numbered
and grouped into four subsystems, where PP is
a subsystem, and PL is an index of economic activity. Table 2 also presents the statistics of GRP
according to the SNA for Tyumen region for

20182. The reference matrix of input-output coefficients, compiled according to the input-output
coefficients table for Russia for 2006, is presented
in Table 3.
The input-output matrix was adjusted by using
the SNA data for Tyumen region for 2018 and data
on the structure of disposition of the final product
from the input-output table for Russia for 2006.
Volumes of consumption bij were calculated on the
basis of the reference input-output matrix and output values xi according to the SNA. Input-output
coefficients aij were corrected on the basis of the
reconciliation of the estimated gross value added
(GVA) with the SNA data. The generated volumes
of final demand yi were adjusted by using the reference structure of demand distribution presented in the input-output table (see Table 4).
The correctness of the adjustment was
checked by looking at the degree of the deviation
of the calculated GVA and actual statistical data –
the average deviation for all the 14 indicators does
not exceed 0.1%. At the same time, the distribuIndicators of the system of national accounts in Tyumen
region (2015–2019). Statistical Digest. Department of the Federal State Statistics Service for Tyumen Region, the Khanty-Mansiysk Autonomous District and the Yamalo-Nenets Autonomous
District. 2021. Tyumen. p. 93 (date of access: 01/13/22)
2

1
Table of supply and use of goods and services for 2006
https://gks.ru/free_doc/new_site/vvp/tab-zatr-vip.htm (date of
access: 01/13/22)

Economic indicators, their grouping by subsystems and statistical data
for the south of Tyumen region for 2018
PP
No.

PP

PL
No.

Indicator

Output, Intermediate Gross value
billion consumption, added, billion
rubles
rubles billion rubles
78.8
40.8
38
281.6
26.3
255.3
830.5
601.6
228.9

1 Agriculture, forestry, hunting, fishing and fish farming
2 Mining
3 Manufacturing
Generation and distribution of electric power, gas and water, manage72.5
7
ment of waste collection and disposal, environment pollution elimination
8 Construction
272.1
Wholesale and retail trade; repair of motor vehicles, motorcycles,
211.1
9
household and personal appliances
2 Infrastructure
10 Hotels and restaurants
28.4
11 Transport and communications
242.9
12 Financial activities and insurance
6.7
Operations with real estate, rent and provision of services, administra262.2
13
tive, professional, research and technical activities
4 Education
49.1
5 Health care and social service delivery
50.3
3 Social
Activities in the field of culture, sports, recreation and entertainment
11.6
6
management, and providing other types of services
14 State administration and ensuring military security; social insurance
58.5
Total
2456.3
1

Product
production

Table 2

37.2

35.3

176.5

95.6

68.7

142.4

13.8
105.4
2.6

14.6
137.5
4.1

59.4

202.9

15
16.9

34.1
33.4

7.8

3.8

24.9
1196.9

33.6
1259.5

Source: Table of supply and disposition of goods and services in Russia, 2006; indicators of the system of national accounts in
Tyumen region, 2021)
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tion of the final product reproduces the reference
structure of demand presented in the input-output table fairly accurately. This factor can only
serve as an indirect indicator of the accuracy of
our calculations of the final demand volumes yi,
while cost balances are performed with a high de-

gree of accuracy. Further customization requires
the data on final consumption of manufactured
products by households, exports, and capital formation, change in inventories, etc. for all industries, which are not provided in the available statistical sources.
Table 3

Matrix of input-output coefficients for Russia (2006)
1
2
3
4
5
6
7
8
9
10
11
12
13
14

1
0.1884
0.0047
0.2122
0.0259
0.0029
0.0027
0.0001
0.0260
0.0049
0.0085
0.0002
0.0001
0.0017
0.0002

2
0.0006
0.0627
0.1010
0.0301
0.0133
0.0011
0.0004
0.0412
0.0083
0.0441
0.0002
0.0003
0.0002
0.0002

3
0.0523
0.1511
0.3705
0.0352
0.0061
0.0011
0.0004
0.0311
0.0082
0.0302
0.0010
0.0002
0.0001
0.0005

4
0.0000
0.1629
0.1304
0.2480
0.0206
0.0013
0.0005
0.0221
0.0144
0.0428
0.0038
0.0006
0.0002
0.0012

5
0.0012
0.0135
0.4234
0.0152
0.0135
0.0030
0.0012
0.0338
0.0072
0.0473
0.0009
0.0003
0.0001
0.0018

6
0.0013
0.0103
0.0714
0.0088
0.0016
0.0253
0.0005
0.1343
0.0111
0.0923
0.0055
0.0001
0.0001
0.0004

7
0.0670
0.0008
0.2646
0.0177
0.0068
0.0019
0.0004
0.0082
0.0056
0.0601
0.0003
0.0001
0.0003
0.0034

8
0.0001
0.0241
0.1868
0.0339
0.0204
0.0088
0.0019
0.0923
0.0122
0.0964
0.0013
0.0007
0.0007
0.0007

9
0
0.0002
0.0122
0.0099
0.0012
0.0010
0.0005
0.0026
0.1336
0.0615
0.0003
0.0017
0.0014
0.0002

10
0.0007
0.0035
0.1171
0.0253
0.0142
0.0044
0.0014
0.0161
0.0071
0.1108
0.0019
0.0006
0.0001
0.0193

11
0.0202
0.0046
0.2183
0.0236
0.0377
0.0013
0.0095
0.0653
0.0001
0.1092
0.0005
0.0004
0.0013
0.0330

Source: Table of supply and disposition of goods and services in Russia, 2006, edited by the authors)

12
0.0202
0.0050
0.1163
0.0684
0.0169
0.0009
0.0075
0.0096
0.001
0.04
0.0007
0.0035
0.0029
0.0063

13
0.0195
0.0061
0.2346
0.0504
0.0131
0.0020
0.0145
0.0183
0.001
0.0143
0.0013
0.0007
0.0043
0.0086

Table 4

Interindustry balance table adjusted according to the system of national accounts
for the south of Tyumen region (2018)
Industries as consumers
1
1 16.614
2 0.404
3 18.170
7 0.009
8 2.223
Indus- 9 0.42
tries 10 0.13
as pro- 11 0.021
ducers 12 0.007
13 0.149
4 2.217
5 0.249
6 0.231
14 0.016

2
0.054
8.483
8.823
0.032
3.598
0.721
0.693
0.018
0.028
0.017
2.632
1.163
0.092
0.022

3

7

8

9

18.206 5.68 0.045 0.001
197.120 0.066 8.907 0.073
338.932 22.439 66.839 3.675
0.368 4.778 0.718 0.155
27.047 0.694 64.347 0.788
7.153 0.479 4.510 55.779
4.731 0.918 6,400 3,350
0.905 0.021 0.476 0.085
0.195 0.010 0.253 0.52
0.113 0.022 0.245 0.436
0.306 1,500 12.494 2.993
5.339 0.575 7.536 0.349
0.989 0.159 3.263 0.314
0.463 0.291 0.257 0.065

10

11

12

13

4

5

6

14

0.031
0.150
6.547
0.059
1.941
0.307
0.858
0.082
0.025
0.005
1.305
0.611
0.19
1.660

4.053
0.917
61.157
1.903
13.064
0.012
3.934
0.164
0.079
0.250
4.727
7.538
0.255
6.609

0.177
0.043
1.018
0.066
0.084
0.009
0.063
0.006
0.155
0.026
0.599
0.148
0.008
0.055

2.975
0.934
35.711
2.203
2.792
0.160
0.392
0.2
0.105
2.578
7.665
1.996
0.301
1.301

0.001
3.791
3.034
0.011
0.514
0.335
0.179
0.087
0.014
0.005
6.347
0.479
0.030
0.028

0.035
0.409
12.826
0.037
1.024
0.219
0.258
0.028
0.009
0.004
0.46
1.231
0.090
0.054

0.029
0.222
1.537
0.01
2.889
0.239
0.358
0.118
0.003
0.002
0.189
0.034
2.176
0.008

0.524
0.189
9.343
0.08
2.132
0.386
1.016
0.224
0.056
0.235
2.667
0.538
0.373
7.476

Industrial
consumption
48.56
221.63
589.76
10
123.34
70.84
23.28
3.17
1.60
4.07
46.24
27.99
8.45
17.96
Total 1196.9

Produc41 26.3 601.58 37.2 176.49 68.69 13.77 105.39 2.6 59.30 15 16.89 7.79 24.89 1196.9
tion costs
Added
37.8 255.3 228.92 35.3 95.61 142.41 14.63 137.51 4.1 202.90 34.1 33.41 3.81 33.61 1259.4
value
Output
78.8 281.6 830.50 72.5 272.10 211.10 28.40 242.90 6.7 262.20 49.1 50.30 11.60 58.50 2456.3

14
0.0082
0.0030
0.1470
0.0420
0.0085
0.0059
0.0013
0.0335
0.0061
0.0888
0.0035
0.0009
0.0037
0.0392

Final Outdeput
mand
30.24
59.97
240.74
62.5
148.76
140.26
5.12
239.73
5.10
258.13
2.86
22.31
3.15
40.54
1259.4

78.8
281.6
830.5
72.5
272.1
211.1
28.4
242.9
6.7
262.2
49.1
50.3
11.6
58.5
2456.3

=
=
=

Source: Table of supply and disposition of goods and services in Russia, 2006; indicators of the system of national accounts in
Tyumen region, 2021; developed by the authors
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Further correction and adjustment of the matrix is performed by using the least squares identification scheme (Govorkov et al., 2021). To this
end, the original matrix was aggregated over three
subsystems (see Table 1). The resulting matrix image was used as a regularizer in the least squares
identification scheme according to the SNA data
for 2016–2018. The matrix of aggregated costs by
subsystems obtained as a result of identification
(see Table 5), having the properties of productivity
(the maximum eigenvalue is 0.553; the maximum
sum along the columns is 0.576), reproduces the
actual costs for the specified period with a good
approximation (see Fig. 1 – the average deviations
of costs for subsystems do not exceed 5%).
We are now going to consider the second variant of matrix A. By using the table “Structure of
costs for production and sale of products (goods,
works, services) by type of economic activity
(2017–2019)”3, we determine the share of costs by
subsystems, averaging over the industries included in them. Knowing the coefficients of matrix aij,
we determine bij.
Indicators of the system of national accounts in Tyumen region (2015–2019). Statistical Digest. Department of the
Federal State Statistics Service for Tyumen Region, the Khanty-Mansiysk Autonomous District and the Yamalo-Nenets Autonomous District. 2021. Tyumen. p. 93
3

Table 5
The aggregated matrix of input-output coefficients
for the first option
Subsystem
PP
Inf.
Social

1
2
3

1
0.5237
0.0415
0.016

Source: the authors’ calculations

2
0.1949
0.1609
0.0572

3
0.1868
0.0615
0.1325

800

5
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0

700
600
500
400

*

*
*

300
200
100
0

1

2

3

Figure 1. Diagrams of measured (blue bars) and
reconstructed (red bars) aggregated costs (marks
on the left y-axis) and the average deviation
between them (asterisks, marks on the right
y-axis) for 3 subsystems (x-axis) for 2016–2018
Source: indicators of the system of national accounts in
Tyumen region, 2021; authors’ calculations

Breakdown by subsystems and intermediate consumption (bln rubles)
of the main industries in the south of Tyumen region

Subsystems Industries included in the subsystems (intermediate consumption in billion rubles)
Product
Agriculture, forestry, hunting, fishing and fish farming
production
Mining
Manufacturing
Infrastructure Construction
Social
Supplying electric power, gas and steam
Water supply, water disposal, waste collection and disposal management; environment
pollution containment activities
Wholesale and retail trade, repair of motor vehicles and motorcycles
Transport and storage
Hotel and catering business
Activities in the field of information and communication
Financial and insurance business
Real estate business
Professional, research and technical activities
Education
Activities in the field of health and social services
Activities in the field of culture, sports, recreation and entertainment management
Delivery of other types of services
Household
Salaries and enrolments

Table 6
2017
36.4
26.1
527.1
132.8
25.8
6.8

2018
40.8
26.3
601.6
176.3
28.5
8.7

2019
43.2
27.1
567
123.6
31.1
5.4

68.8
96.2
12.9
9.6
3.6
17.3
26
14
14.2
1.7
25.8
310.5

68.7
94.7
13.8
10.7
2.6
16
28.9
15
16.9
7.8
1.9
278.5

66
114.3
14.4
10.7
3
27
56.3
19.4
17.5
8.7
2.1
324.9

Source: indicators of the system of national accounts in Tyumen region, 2021; Statistical Digest of Tyumen region (except for
the Khanty-Mansi Autonomous District – Yugra and the Yamalo-Nenets Autonomous District) in 2 parts, 2020
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Table 6 shows the intermediate consumption
data for selected industries for 2017–2019. To fill
in the row related to households, the data of the
statistical yearbook for Tyumen region (2020)
were used, namely, tables of average headcount
and wages by industry4.
Summing up the output and consumption by
industries in each subsystem, we obtain aggregated indicators by subsystems (see Table 7).
The calculation of the coefficients of the productive matrix was carried out according to the
Statistical Yearbook: Statistical Digest. Tyumen region
(except the Khanty-Mansi Autonomous District – Yugra and
Yamalo-Nenets Autonomous District) in 2 parts, 2020. Tyumen. (Part II pp. 45, 71).
4

order recommended by the State Statistics Service:
we calculated the cost shares for each subsystem
(columns), then multiplied them by the coefficient
equal to the ratio of consumption to output of the
subsystem. Household consumption is assumed to
be equal to income taken as the average wage by
subsystem, in other words, it was assumed that the
fourth column does not include the consumption
created by the households themselves.
Table 8 shows the coefficients of matrix A and
the cost structure by aggregated subsystems for
2017–2019.
By averaging over the estimated years, we obtain a productive matrix for subsystems according
to the second adjustment option (see Table 9)

Aggregate outputs and consumption (billion rubles) by subsystems
Subsystems
Product production
Infrastructure
Social
Household

2017
consumption
output
589.6
955.9
132.8
215.1
304.2
880.1
310.5
2155

2018
consumption
output
668.7
1184.8
176.3
271.4
314.2
947.3
278.5
2519

Table 7

2019
consumption
output
673.3
1088.9
123.6
210.1
307.8
1015
324.9
2430

Source: indicators of the system of national accounts in Tyumen region, 2021; authors’ calculations

Table 8
Input-output coefficients of the Leontiev model for the south of Tyumen region for 2016–2019,
estimated on the basis of the cost structure by industry
2017

Subsystem
Product production
Infrastructure
Social
Household

Input-output coefficients
PP
Inf.
0.355
0.357
0.05
0.019
0.145
0.123
0.062
0.12

Shares of costs by subsystems (%)
PP
Inf.
Soc.
Household
58
58
35
10
8
3
6
19
23
20
33
26
10
19
26
45

Soc.
0.12
0.02
0.11
0.09

Subsystem
Product production
Infrastructure
Social
Household

Input-output coefficients
PP
Inf.
0.31
0.37
0.045
0.02
0.143
0.13
0.056
0.123

Household
0.013
0.025
0.034
0.059
2018

Soc.
0.116
0.02
0.11
0.078

PP
56
8
26
10

Shares of costs by subsystems (%)
Inf.
Soc.
Household
57
35
10
3
6
19
20
34
23
10
23
47

Subsystem
Product production
Infrastructure
Social
Household

Input-output coefficients
PP
Inf.
0.35
0.32
0.05
0.015
0.15
0.124
0.06
0.13

Household
0.012
0.023
0.028
0.056
2019

Soc.
0.12
0.018
0.09
0.066

Household
0.013
0.026
0.03
0.06

PP
56
8
25
10

Shares of costs by subsystems (%)
Inf.
Soc.
Household
54
40
10
2.6
5.9
20
21
31
22
22
22
48

Source: indicators of the system of national accounts in Tyumen region, 2021; Statistical Digest of Tyumen region (except for the
Khanty-Mansi Autonomous District – Yugra and the Yamalo-Nenets Autonomous District) in 2 parts, 2020; authors’ calculations
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Table 9
Coefficients of the aggregated input-output matrix
for the second option
Subsystem
Product production
Infrastructure
Social
Household

1
2
3
4

1
0.338
0.048
0.146
0.059

2
0.349
0.018
0.126
0.124

Source: the authors’ own calculations

3
0.119
0.019
0.103
0.078

4
0.013
0.025
0.031
0.058

The productivity indicators in this case are
as follows: the maximum eigenvalue is 0.45; the
maximum sum along the columns is 0.617.
Discussion and Implications

Based on results of the research, it can be
concluded that the main research problem was
solved by using two options for Leontiev’s input-output matrices adjustment according to
the aggregated economic indicators for Tyumen
region. In the second option, households were
directly included in the structure of production and consumption. The resulting coefficients
(aij) of the aggregated matrix in the first option
reproduce the actual cost for 2016–2018 with
acceptable accuracy, and in the second option
they are quite stable over the analyzed period
(2017–2019) even with a significant fluctuation
in consumption. In addition, the conditions for
the productivity of input-output matrices are
met for both customization options.
Thus, the proposed options for setting up an
input-output matrix by aggregated indicators can
be used to update the input-output models to analyze and forecast the economic development of
Tyumen region. It is possible to build a functional
model for assessing and analyzing discrepancies
between the declared and actual trajectories of the
indicators for a given region (see Fig. 2).

The following notation is used in Figure 2:
– xЭ(k) is the reference strategy for regional
development;
– AЭ is the economic structure of the given region (initial representation);
– zЭ(k) is the expected total volume of costs in
the case of the implementation of the plan according to AЭ structure: zЭ(k) = AЭx(k);
– x(k), z(k) are the observed statistics on the
outputs and costs of the actual state of development of the region;
– A is the actual production structure of
the region, which determines the connection
z(k) =Ax(k), while the actual status of A is unknown, yet AЭ is our a priori idea of A;
– Â is the current assessment of the real production structure of the region, obtained by U
identifier based on the results of processing the
actual sata 〈x(k), z(k), k ∈ {1, 2, …}〉, where k is
the number of the year in the statistical sample,
i.e. Â = U(x(k), z(k), k ∈ {1, 2, …}).
It is assumed that estimate Â is more in line
with actual A than the original representation AЭ,
i.e. A – Â≤A – AЭ. In Â conditions for the
achievement of x(k) → xЭ(k), the structure and
volume of costs should be evaluated by using the
actual data, i.e.

ˆ (k),
zˆЭ (k) = Ax

(5)
where zˆЭ(k) is the estimated cost that is used as
a reference outcome trajectory.
The desired discrepancy between the declared
and actual development trajectories of the region in
terms of costs and outputs will be assessed as follows:
– Δx(k)= xЭ(k) – x(k) is the observed non-fulfillment of the plan;
– ∆ zˆ(k) = zˆЭ(k) – z(k) is the assessment of the
reasons for non-compliance and required cost adjustment.

zˆЭ(k)

Â
xЭ(k)

zЭ(k)

AЭ

x(k)

A

-

z(k)

∆x(k)
∆z(k)

U

Figure 2. Structural diagram of the functional model for assessing the indicators
of regional development and their comparison with the actual data
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The proposed solution can be tested as a software tool for the analysis of a planned development strategy, for modeling of the key economic
indicators and comparison of the planned outcomes with the actual regional statistical data.
This tool provides an opportunity to control not
only the compliance of the actual trajectories of
regional development with the declared trajectories, but also the capability of the regional government to adjust these key indicators depending on

the directives issued by the federal government
and the President. In the future, the model and
software package can be upgraded to take into
account additional economic, social and information factors. In future research, the model and
software can be further improved to give due regard to other economic, social and information
factors of regional development and thus be used
to assess the performance of regional governors,
including the level of citizen satisfaction.
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ABSTRACT

Relevance. One of the main goals of state university support programs in Russia
is to increase the number of scientific publications. In 2021, Project 5-100 was
replaced by the program PRIORITY 2030 (Strategic Academic Leadership Program). The new program increased the significance of the factors affecting the
number of publications in universities and the issue of the optimal allocation of
funding among research groups.
Research objective. This study examines the factors that affect the productivity
of research groups at the university. Unlike the majority of other studies on this
topic, this study analyzes scientific productivity at the level of research groups.
Data and methods. The study was possible due to the availability of data for
79 research groups at the Ural Federal University for the period from 2014 to
2020. The total number of articles and the number of articles in journals with an
impact factor of more than two were used as indicators of research groups’ performance. To determine the factors influencing these indicators, we used econometric models for panel data. We used two separate samples: for social sciences
and humanities and for other sciences.
Results. We identified the following factors affecting the performance of research
groups: the number of participants, the age of the research group, the supervisor’s scientific age, and the amount of funding (the possibility of obtaining more
funds or being denied funds). The most interesting result is the following: the
supervisor’s scientific age and increased funding have a negative impact on the
group’s performance. The article provides possible explanations for these results.
Conclusion. Since the purpose of creating and funding research groups is primarily to increase their productivity, the results may be in favor of younger supervisors. University managers may also be interested in the ambiguous impact
of increased funding: we suppose that research groups are more motivated not by
the actual funding but by the prospective amount they may get.
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Факторы продуктивности исследовательских групп:
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АННОТАЦИЯ

Актуальность. Одной из основных целей программ поддержки государственных университетов в России является увеличение количества научных публикаций. В 2021 году Проект 5-100 был заменен программой
ПРИОРИТЕТ 2030 (Программа стратегического академического лидерства). Новая программа увеличила значимость факторов, влияющих на
количество публикаций в университетах, и вопроса оптимального распределения финансирования между исследовательскими группами.
Цель исследования. В данном исследовании рассматриваются факторы,
влияющие на продуктивность исследовательских групп в университете.
В отличие от большинства других исследований по этой теме, данное исследование анализирует научную продуктивность на уровне исследовательских групп.

КЛЮЧЕВЫЕ СЛОВА

исследовательские
группы, экономика вуза,
экономика высшего
образования, управление
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Данные и методы. Исследование стало возможным благодаря наличию
данных по 79 научным группам Уральского федерального университета за
период с 2014 по 2020 годы. В качестве показателя работы исследовательских групп используются показатели её общего числа статей и числа статей в журналах с импакт-фактором более двух. Для определения факторов,
влияющих на эти показатели, использовались эконометрические модели
панельных данных. Мы использовали две отдельные выборки: по социально-гуманитарным наукам и по прочим наукам.
Результаты. Выявлены следующие факторы, влияющие на результаты работы
групп: количество участников, возраст исследовательской группы, научный
возраст руководителя группы и объем финансирования. Наиболее интересный результат заключается в следующем: научный возраст научного руководителя и увеличение финансирования негативно сказываются на результативности группы. В статье приведены возможные объяснения этих результатов.
Вывод. Поскольку целью создания и финансирования исследовательских
групп является прежде всего повышение их научной результативности,
результаты могут говорить в пользу назначения более молодых руководителей. Университетских управленцев также может заинтересовать
неоднозначное влияние увеличения финансирования: мы полагаем, что
исследовательские группы больше мотивированы не фактическим финансированием, а будущей суммой, которую они могут получить.
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研究小组的科研效率：以乌拉尔联邦大学为例
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摘要

现实性：俄罗斯大学支持项目的主要目标之一是增加科研成果。2021
年，“5-100大学计划”被“优先2030计划”（战略学术领导力计划）
所取代。新的计划聚焦于大学的科研出版数量，并优化研究小组之间的
科研资金分配。
研究目标：本研究考察了影响大学各研究小组科研效率的因素。与其他
研究相似主题的大多学者不同，我们把目光转向研究小组的科研效率。
数据与方法：本文收集了乌拉尔联邦大学2014–2020年79个研究小组的
数据，这使研究成果具有代表性。数据来源是科研论文的总数和影响因子
大于2的论文数量。为了确定影响科研效率的因素，我们采用了经济面板
数据模式。另外，我们将科研数据分为两块：社会人文学科和其他学科。
研究结果：研究得出了影响科研效率的因素：参与者人数、研究小组的
成立时间、小组组长的科研年龄及研究经费。最有趣的结果如下：研究
小组组长的科研年龄和研究经费的增加对小组的科研结果有消极影响。
本文对这些结果提出了可能的解释。
结论：创建和资助研究小组的目的主要是提高参与者的科研绩效，从而
有利于任命更年轻的组长。大学的管理层可以对科研经费进行多层计
划：我们认为，更能激励研究小组成员的不是实际科研经费，而是未来
可以获得的额度。

Introduction

In any economy, universities and research
organizations have limited and usually insufficient resources to provide funding for all possible topics and projects. Every year, universities
and academic institutions have to distribute
limited funds between their research groups to
maximize the overall research performance.
Government agencies and scientific foundations
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are dealing with a similar problem by setting
models and rules for funds distribution between
organizations, teams, and individual scientists.
Sometimes the task is different – how to measure
the effectiveness of current funding and reallocate funds without negative consequences. There
is a need for the data on the factors affecting research groups’ performance to allow for more
evidence-based decision-making. In this case, it
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is possible to maximize the efficiency of the research funding system.
We have chosen research groups as the main
actor in knowledge generation. Usually the data
on research groups are not available and we can
find only the data on universities, countries or individual researchers. But since we have access to
the performance indicators of research groups at
the Ural Federal University, it is possible to conduct such analysis.
The purpose of the study is to determine
the factors of research groups’ effectiveness. The
number of publications was chosen as the main
performance indicator. To achieve this goal, we
collected the data on 79 research groups from
the Ural Federal University (Ekaterinburg,
Sverdlovsk region) for the period from 2014 to
2020 and studied its connection with the regional economy. Another issue to be considered was
data representativeness. Based on the data from
the Ural Federal University, we have built econometric models to study the influence of different
factors on research productivity and analyzed
the results.
Literature review

The idea of using econometric methods to
study the factors that affect R&D is not new. Such
studies were conducted in the second half of the
20th century (Pakes, 1978; Griliches, 1979; Hall,
Griliches and Hausman, 1986; Pardey, 1989).
Many scholars studied the impact of university
research on economic growth (Jaffe, 1989; Acs,
Audretsch and Feldman, 1994; Jaffe and Trajtenberg, 1996; Martin, 1998; Varga, 1998, 2000,
2001; Fischer and Varga, 2003; Riddel and Schwer,
2003). Evaluations were made of research teams’
effectiveness based on a combination of econometric and scientometric methods (Adams et al.,
2005). Among other things, these studies raised
the question of the size and composition of research groups (Perovic et al., 2016). Quite illustrative in this respect is the study of the effectiveness
of university hospitals in Tehran, performed on
the basis of a combination of nonparametric analysis methods-data envelope analysis (DEA) and
stochastic frontier analysis (SFA) (Rezapour et al.,
2015)in Tehran, Iran. METHODS: This study was
conducted in 2012; the research population consisted of all hospitals affiliated to Iran and Tehran
medical sciences universities of. Required data,
such as human and capital resources information
and also production variables (hospital outputs.

There is a substantial body of research that
establishes links between scientometric, economic, and other indicators at the university level
(Zinchenko and Yegorov, 2019; Geiger, 2004). In
particular, for Russian universities, it was shown
that the number of publications is higher in the
universities that: 1) are engaged in research in
physics; 2) have a higher share of international collaborations; 3) accept students with a higher entrance score; 4) have a larger share of Master’s and
PhD students; 5) have higher levels of citations;
6) have a higher share of foreign students; 7) have
a higher level of salaries in comparison with the region’s average (Sandler & Gladyrev, 2020). A high
positive correlation between the number of publications and their quality (usually measured by the
level of citations of these articles or the journal in
general) has also been revealed by international
studies at the level of individual researchers (Michalska-Smith and Allesina, 2017), at the university level (Hayati and Ebrahimy, 2009), and at the
national level (Lawani, 1986).
Other studies have shown a positive effect
of collaboration (Landry et al., 1996), especially
international (Aldieri et al., 2018; Aldieri et al.,
2019). A J-shaped impact of government funding
was also revealed in some sectors, but there was no
impact of business funding (Beaudry & Allaoui,
2012). There is evidence of the positive impact
of the long-term university-industry interactions
(Garcia et al., 2020). In a study based on the university data in Leuven (Belgium), the authors have
shown higher scientific productivity of female researchers and researchers with an academic degree
(De Witte & Rogge, 2010). Another study based on
the Spanish data, on the contrary, demonstrated a
higher scientific performance of male researchers
(Albert et al., 2016). Some other studies compared
young and older researchers: it was found that the
young researchers have a higher level of scientific
performance (Levin and Stephan, 1989; Albert et
al., 2016). It is also worth noting that all these factors can have a different impact on scientific productivity, depending on the level of the considered
journals (Jung et al., 2017).
Data and methods

We used the data on the performance of 79
research groups of the Ural Federal University
(Ekaterinburg) for the period from 2014 to 2020.
The data were provided by the University’s Department of Strategic Development and Marketing. Due to the fact that not all research groups
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were functioning during the entire reviewed period, the total number of observations was 438.
From an organizational point of view, a research group (in the University’s documentation
it is referred to as a “competence center”) is a team
selected on a competitive basis in order to support
its members’ research activities. Commitments
to work on a specific topic formulated by the research team are recorded in the project passport,
which also specifies the planned indicators for the
number of publications, the amount of R & D, and
additional indicators.
Annually, a special commission of reputable
researchers (direct conflicts of interest are excluded) evaluates each group’s activities: the dynamics of the key indicators and correspondence to
the obligations taken. These evaluations are used
further by the special council that divides research
groups into several funding groups. Groups with
better results receive more funding. Every year,
from 2 to 5 groups are denied funding for a year
or are completely withdrawn from the project. Instead, several new research groups are introduced
on a competitive basis.
One of the signs of the project’s success is a
significant increase in the University’s publication
activity (see Table 1): the total number of pub-

lications almost tripled in 6 years and research
groups kept more than a half of the University’s
articles for almost all of the years (and more than
60% of articles in journals with an impact factor
of more than 2). Despite these results, we assume
that there is still room for improvement in terms
of the funding system’s efficiency.
In this study, we took all the variables included
in research groups’ reports, with the exception of
the number of articles in journals with IF>5 (as only
few research groups have such publications). One
variable (the supervisor’s scientific age) was collected manually for all research groups from Scopus.
The original dataset has eight variables:
1) ARTICLES is the number of articles of the
research group indexed in Scopus and Web of Science in the reporting year.
2) ARTICLES IN IF>2 is the number of articles of the research group in journals with IF>2
indexed in Scopus and Web of Science in the reporting year.
3) FUNDING is the amount of funding for
the research group in the reporting year, million
rubles.
4) PARTICIPANTS is the number of participants in the research group at the end of the reporting year.

Dynamics of the number of articles published by the University’s researchers indexed
in Scopus and Web of Science
Year

Total number
of articles

2014
2015
2016
2017
2018
2019
2020

1413
1742
2334
2930
3253
3772
3946

Articles
of research
groups
836
1091
1256
1482
1594
1992
2001

Source: compiled by the authors

Share
of research
groups’ articles
59.16%
62.63%
53.81%
50.58%
49.00%
52.81%
50.71%

Articles
Total articles
of research groups
in IF>2 journals
in IF>2 journals
275
201
387
265
480
350
611
391
710
437
954
567
991
639

Average
Median
Maximum
Minimum
Standard
deviation

Share of research
groups’ articles
in IF>2 journals
73.09%
68.48%
72.92%
63.99%
61.55%
59.43%
64.48%

Table 2

Descriptive statistics

23.21
17
107
0

6.507
2
68
0

2.263
1,4
15.593
0.08

19.925
15
112
1

3.753
4
7
1

0.18
0
1
0

SUPERVISOR’S
SCIENTIFIC
AGE
23.388
0
53
14.76

20.465

10.383

2.686

16.956

1.967

0.385

23.39

ARTICLES

Table 1

ARTICLES
PROJECT
FUNDING PARTICIPANTS
SOCIAL-HUM
IN IF>2
AGE

R&D
12.969
0
398.61
32.77
12.97

Source: compiled by the authors
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5) PROJECT AGE is the number of the year
when the research group received funding (starting from 2014, when the program in its current
format was launched).
6) SOCIAL-HUM is a binary variable equal
to 1 if the research group belongs to social sciences and arts & humanities (there are 15 such groups
with 79 observations) and 0 otherwise (there are
64 such groups with 359 observations);
7) SUPERVISOR’S SCIENTIFIC AGE is the
number of years since the first supervisor’s Scopus-indexed article was published.
8) R & D is the declared amount of R&D income of the research group, million rubles.
The main statistical characteristics of the variables are shown in Table 2.
The econometric models took into account
the panel data structure; the tests proved that the
best model is a model with fixed effects.
The main variable is Δ ARTICLES; an additional model also uses the variable Δ ARTICLES
IN IF>2. The analysis of the second model is less
interesting, since the selected indicator has a very
low deviation (a significant number of research
groups do not have any articles in journals with an
impact factor higher than two). It should be noted
that different subject areas have different average
impact factors.
The impact of the total time that the research
group has been receiving organized funding was
considered in variable PROJECT AGE. The model
also included variables Δ FUNDING and Δ R & D.
Using variables Δ ARTICLES, Δ FUNDING and
Δ R & D (instead of ARTICLES, FUNDING, and
R & D directly) helps us overcome endogeneity
and outliers. Taking into account the fact that the
effect of funding growth can be lagged, the models were created with both the current and the
previous period value.
Since many of the considered dependencies
are not strictly linear, preference was given to nonlinear dependencies. For this reason, the model
did include natural logarithms of PARTICIPANTS
and the SUPERVISOR’S SCIENTIFIC AGE.
The SOCIAL-HUM variable was used to divide the sample into two and create a separate
model for each of them. This is done under the
assumption that research groups in social sciences
and arts & humanities are significantly different
from others. Table 3 confirms this assumption: almost all the key indicators differ in comparison
with the research groups specializing in social sciences and the humanities.

Table 3
Average values by category of research groups

Average number of articles
Average number of articles
in journals with IF > 2
Average annual funding, mln
Average number of participants

Social sciences Other
and humanities sciences
(N = 79)
(N = 359)
12.48
25.57
0.59

7.81

1.45

2.44

16

20.79

Source: compiled by the authors

Thus, the following variables were taken as
explanatory variables:
1. PROJECT AGE
2. ΔGROWTH
3. ΔFUNDING
4. LOG (PARTICIPANTS)
5. LOG (SCIENTIFIC AGE OF THE SUPERVISOR)
6. R & D
The issue of representativeness should be also
considered. Is it possible to use the Ural Federal
University’s data to study the performance factors
of research groups in general? There is a number of reasons for considering the University’s
research groups as a representative sample: the
university has a very high scientific performance
(it ranks 10th among all the Russian institutions
and 7th among universities by the total number of
publications in 2015–2020, according to SciVal);
it also boasts a diversity of subject areas. It should,
however, be noted that the University’s scientific
performance is connected with the structure of
Sverdlovsk Region’s economy (and to some extent to that of other neighboring regions). At the
same time, we can assume that the University’s
scientific performance also affects the structure
of the region’s economy. The impact of research
on the economic development of regional economies is one of the tasks of the federal program
“Priority 2030”1.
Table 4 shows how the distribution of subject
areas at the Ural Federal University differs from
the national-level distribution. These differences
include a higher share of articles in Physics and
Astronomy, Materials Science and Chemistry,
and a lower share in Medicine, Environmental
Science, Energy and Agricultural and Biological
Sciences.
1

https://priority2030.ru/about

152

r-economy.com
Online ISSN 2412-0731

R-ECONOMY, 2022, 8(2), 148–160

doi: 10.15826/recon.2022.8.2.012

Table 4
Comparison of the share of subject areas
of publications of the Ural Federal University
and in Russia as a whole
Subject fields

Share
Share
in Russia of the University

Physics and Astronomy

14.4%

21.4%

Engineering

12.2%

12.4%

Materials Science

9.7%

16.5%

Computer Science

6.6%

5.9%

Medicine

6.5%

<2%

Earth and Planetary
Sciences

6.2%

2.6%

Chemistry

6.0%

8.6%

Mathematics

5.7%

6.0%

Social Sciences

4.8%

4.3%

Environmental Science

4.6%

2.9%

Biochemistry, Genetics
and Molecular Biology

3.8%

<2%

Energy

3.3%

<2%

Agricultural and Biological
Sciences

2.9%

<2%

Chemical Engineering

2.8%

<2%

Arts and Humanities

2.6%

2.1%

Source: SciVal from 2016 to May 2022

Table 5 shows the differences between the
economy of Sverdlovsk region and the national
economy. These differences include a lower share
of natural resources in Sverdlovsk Region and
a higher share of manufacturing.
The parallels between the deviations in the
University’s subject areas from the national
ones and between the deviations of the regional
economy from the national economy are shown
in Table 6. The main positive deviations in the
University’s subject areas are related to physics,
chemistry and materials sciences and these deviations can be connected with the dominance of
the most powerful branch of Sverdlovsk region’s
economy – manufacturing. On the contrary, the
subject areas corresponding to earth sciences,
energy, environmental economics, and agriculture at the Ural Federal University are below the
national average, which can be explained by the
lower (in comparison with the national) share of
the region’s economy in mining and agriculture.
All of these findings are consistent with the previous studies that noted close links between universities, government, and business in Russian
regions (Vlasova & Lyashenko, 2021).

Table 5
Industry structure of gross value added in 2019
in Russia
Branch
Agriculture, forestry, hunting, fishing
and fish farming
Natural resources /
mining
Manufacturing
Provision of electric energy, gas and
steam; air conditioning
Water supply;
water disposal, organization of waste
collection and disposal, activities to
eliminate pollution
Construction
Wholesale and
retail trade; repair
of motor vehicles
and motorcycles
Transportation and
storage
Activities of hotels
and public catering
Information and
communication
activities
Financial and insurance activities
Real estate operations
Professional, scientific and technical
activities
Administrative activities and related
additional services
Public administration and military
security; social
security
Education
Health and social
services activities
Activities in the
field of culture,
sports, leisure and
entertainment
Provision of other
types of services
Activity of households as employers

Difference
Share in
between
Share
Sverdlovsk Sverdlovsk region
in Russia
Region
and country
in general
4.1

2.4

–1.7

13.5

2.1

–11.4

16.8

31.9

15.1

2.9

3.9

1

0.6

1.1

0.5

5.4

4

–1.4

14.2

12.7

–1.5

7.3

7.5

0.2

1

1

0

3

2.4

–0.6

0.5

0.2

–0.3

10

10.4

0.4

4.3

4.2

–0.1

2.3

2

–0.3

5.6

5.7

0.1

3

3.1

0.1

4

4.1

0.1

1

0.7

–0.3

0.5

0.6

0.1

0

0

0

Source: Rosstat: https://gks.ru/bgd/regl/b21_14p/Main.htm
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Comparison of the differences in scientific performance between the University and Russia
and corresponding branches of the regional economy and Russia
Difference between Russia
and Sverdlovsk region

Branch

Russia: 13.5%
SR: 2.1% ↓

Mining

Russia: 16.8%
SR: 31.9% ↑

Manufacturing

Agriculture, forestry, hunting,
fishing and fish farming

Russia: 4.1%
SR: 2.4% ↓

Table 6

Subject area

Difference between Russia
and the University

Earth and Planetary
Sciences

Russia: 6.2%
UrFU: 2.6%↓

Environmental Science

Russia: 4.6%
UrFU: 2.9%↓

Energy

Russia: 3.3%
UrFU: <2%↓

Physics and Astronomy

Russia: 14.4%
UrFU: 21.4%↑

Materials Science

Russia: 9.7%
UrFU: 16.5%↑

Chemistry

Russia: 6.0%
UrFU: 8.6%↑

Agricultural and Biological
Sciences

Russia: 2.9%
UrFU: <2%↓

Source: SciVal from 2016 to May 2022 and Rosstat: https://gks.ru/bgd/regl/b21_14p/Main.htm

Among the factors that speak in favor of
the representativeness of the data is the fact that
the University was formed relatively recently by
merging a classical and technical university (with
different cultures of academic activity). The final
argument is that the sample includes groups that
differ in terms of their research experience and
the level of citation. It should be noted that the
detected dependencies will be sufficiently reliable only for the Ural Federal University, and
in other universities, due to historical, organizational and subject area differences, the patterns
may be different.
Some variables were not used for our analysis because their variation was too low. The
most interesting of these variables is the supervisor’s gender. Table 7 shows the distribution of
research groups by the supervisor’s gender and
subject area. Of the 79 research groups under
review, 60 are supervised by men and 19, by
women. At the same time, among the groups in
social sciences and the humanities, women lead
9 out of 15 research groups.
Statistics of research groups
by the supervisor’s gender

Table 7

Social sciences
and humanities

Other sciences

Total

Male

6

54

60

Female

9

10

19

Source: compiled by the authors

Results

The correlation matrix (see Table 8) gives us a
basic understanding of the relationships between
the variables and helps us make sure that the resulting models will not have multicollinearity
(high correlation between the factors).
It should be noted that an increase in the
number of articles does not result in a decrease in
their quality. The correlation coefficient between
an increase in the number of articles and an increase in the number of articles in journals with
IF>2 is 0.56. Thus, the goals of increasing the total
number and quality of articles are not contradictory and even accompany each other. Previously,
a similar link was established for Russian universities (Sandler & Gladyrev, 2020), and now it has
been demonstrated at the level of individual research groups. Our conclusions, however, cannot
be interpreted in such a way that an increase in
the number of articles will always be accompanied
by an increase in their quality.
Table 9 shows the results of the first model
with fixed effects, where the explained variable
is the growth in the number of articles of the research group.
The most reliable factor determining the
growth in the number of articles is the size of the
given research group. This means that an increase
in the size of the research group leads to an increase in the number of scientific articles and this
result is not as trivial as it may seem. Often, es-
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pecially when the recruitment of new members
of the research group is limited only to university
employees, students, and postgraduates, it may
seem that new members of the group will not give
a significant increase in articles (or will do it only
with a lag); and the main growth potential lies in
increasing the productivity of the group’s core.
The results show that this is not true.
An interesting and even paradoxical result
connected with the coefficient of the supervisor’s
scientific age is as follows: a negative sign and high
statistical reliability indicate that the more experienced is the supervisor, the lower is the group’s
rate of publication growth; and vice versa. Some

reservations, however, should be made regarding
the interpretation of this result: it does not mean
that groups with an experienced scientific supervisor have a low scientific outcome, but that such
groups are less likely to increase their scientific
performance, and their potential is already realized. Since one of the main goals of forming research groups is increasing their scientific productivity by using university funding, this result
can be used in favor of appointing younger managers. Some previous studies have shown the lower
scientific performance of more senior researchers
in many subject areas (Levin and Stephan, 1989;
Albert et al., 2016).
Table 8

Correlation matrix

Δ
Δ
PROJECT
Δ
LOG(PARTICI- LOG(SUPERVISOR’S
ARTICLES
Δ R&D
ARTICLES
AGE FUNDING
PANTS)
SCIENTIFIC AGE)
IN IF>2
Δ ARTICLES
1.00
Δ ARTICLES IN IF>2
0.56
1.00
PROJECT AGE
0.01
0.10
1.00
Δ FUNDING
–0.09
–0.10
0.44
1.00
LOG(PARTICIPANTS)
0.20
0.11
0.38
0.04
1.00
LOG(SUPERVISOR’S
–0.02
0.03
0.10
–0.05
0.18
1.00
SCIENTIFIC AGE)
ΔR&D
–0.05
–0.03
–0.03
–0.12
0.03
0.03
1.00

Table 9

Model for the number of the research group’s articles
Variable
PROJECT AGE
Δ FUNDING
Δ FUNDING(-1)
LOG(PARTICIPANTS)
LOG(SUPERVISOR’S
SCIENTIFIC AGE)
ΔR&D
CONSTANT

Explained variable – Δ ARTICLES
Other subject areas
(1)
(2)
0.67
–0.456
(1.01)
(0.71)
–0.22
(0.49)
–0.55
(0.55)
4.67
6.76***
(3.31)
(2.34)
–10.85**
–10.29*
(5.22)
(5.56)
–0.036*
–0.03*
(0.02)
(0.018)
20.39
(15.68)

Panel data model with fixed effects
Robust standard errors are shown in parentheses
*** significant at the 1% significance level
** significant at the 5% significance level
* significant at the 10% significance level

18.2
(14.9)
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Social sciences and humanities
(3)
(4)
2.24
3.83***
(1.37)
(1.2)
–1.53*
(0.73)
–0.85**
(0.36)
7.8*
9.48***
(3.75)
(2.75)
–14.28**
–21.1***
(6.09)
(5.17)
–0.072
–0.11
(0.19)
(0.16)
–7.59
(7.48)

–8.91*
(4.95)
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The role of funding growth is also a paradoxical result at first glance. We could expect a reliable
direct relationship between increased funding
and the growth in the number of articles, but it is
not observed both for current and previous funding; moreover, there is some evidence in favor
of the inverse relationship. It is fair to note that
the statistical reliability of this result is not high.
One explanation for this result is the motivation
factor: research groups whose funding has been
reduced or increased slightly are more motivated to achieve high scientific performance in the
hope of receiving higher funding for the next year.
The groups that have already received substantial
funding can be satisfied with merely maintaining the last year’s level of performance. Thus, it is
possible that a prospective increase in funding is
a stronger motivating factor than maintaining the
same level of funding.
For the growth in R & D, the results are also
interesting: in all the models the dependence is
negative (but only in two models this coefficient
is significant at the 10% significance level). It
means that the higher is the growth in R & D
income, the lower is the increase in the number
of articles. This may indicate that income-generating research work and scientific publications
are not complementary activities, but rather sub-

stitutes – at least in terms of the dynamics of the
indicators.
Table 10 shows the results of the second
model, where the explained variable is the number of articles of the research group in journals
with an impact factor of more than two.
The results of this model show approximately
the same results as it was for the first model. The
growth in the number of articles in journals with
IF>2 is also positively connected with the number of participants in the research group, negatively connected with the supervisor’s scientific
age (but this result is statistically significant only
for social sciences and arts & humanities), and
there is weak evidence of the negative impact of
increased funding on the growth in the number of articles. Like in the previous model, there
is a negative impact of the growth in research
volumes for other sciences.
We found a significant impact of the project’s
period for projects in social sciences and arts &
humanities, where the number of publications in
high-impact journals tends to be lower (WoS Arts
and Humanities Citation Index doesn’t have IF at
all). It can be assumed that the accumulated experience and interaction within the team allow
research groups to increase their publications in
such journals over time.

Model for the number of research group articles in journals with IF>2

Table 10

Explained variable – Δ ARTICLES IN IF>2
Variable
PROJECT AGE
Δ FUNDING

Other subject areas
(1)
(2)
0.83
0.413
(0.72)
(0.48)
–0.57*
(0.32)

ΔFUNDING(–1)
LOG(PARTICIPANTS)
LOG(SUPERVISOR’S
SCIENTIFIC AGE)
ΔR&D

Constant term

2.63**
(1.26)
–1.67
(2.81)

–0.39
(0.36)
2.07
(1.52)
–2.96
(2.6)

Social sciences and humanities
(3)
(4)
1.65**
(0.73)
–0.84
(0.63)

0.04
(0.39)
2.71*
(1.27)

3**
(1.33)
–8.43**
(3.66)
0.08
(0.07)
–4.75
(2.57)

–0.017**
(0.007)

–0.013*
(0.007)

–5.34**
(2.33)
0.08
(0.69)

–3.1
(7.2)

0.23
(5.01)

–6.95
(3.12)

Panel data model with fixed effects
Robust standard errors are shown in parentheses
** significant at the 5% significance level
* significant at the 10% significance level
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Conclusion

This paper contributes to the study of the
factors of scientific productivity at the level of
research groups. The econometric models based
on the data of the Ural Federal University have
brought to light the factors that affect the scientific performance of research groups.
The main factor influencing the growth in
the number of articles is the number of research
group’s participants. The positive effect of this
factor turned out to be statistically significant for
most of the models. The influence of the next two
factors was paradoxical. First, there is a negative
influence of the supervisor’s academic age on
the growth in the number of articles. Although
the paper explains this result as well as cautions
against its misinterpretation, the main recommendation is that more credit should be given to
younger managers. Secondly, the negative impact
of increased funding on the growth in the number of articles of the research group. This result is
explained by the specific motivation of research
groups, but it should also be interpreted with
great caution, especially because it can affect the
university leadership’s decision-making regarding
funding allocation.
The age of the research group is also one of
the factors that positively affects the growth in
scientific performance, but only for social sciences and arts & humanities, and especially for
high-impact articles. Perhaps this is because social sciences and arts & humanities in Russia are
younger, which is why the effect of the creation of
such groups is stronger.

In both models for other sciences, a negative
relationship between the growth in articles and
the growth of R&D income was detected. This
suggests that a simultaneous growth in these indicators can be problematic.
The value of these results may be influenced
by the fact that only research groups of the Ural
Federal University are included in the sample.
This was a forced limitation caused by the fact that
we had access only to one university’s data on individual research groups while the corresponding
data for other universities are closed. It is shown
that the structure of the Ural Federal University’s
publications to some extent reflects the specifics
of Sverdlovsk region, and with a high degree of
reliability, the conclusions can be applied only
to this university, but the large sample size and
variety of subject areas allow us to assess the possibility of applying these conclusions to other universities optimistically.
It will be interesting to observe the changes
in the performance of research groups in connection with the launch of the new PRIORITY
2030 federal program in Russia and changes in
the target indicators in comparison with the
previous program (Project 5-100). Due to the
new emphasis on the number of articles in the
first and second quartiles, we should expect an
increase in the number of high-quality publications. It is unlikely that this increase will lead to
a decrease in the total number of publications (as
quality and quantity usually go together), but the
growth rate of the total number of publications
of research groups is likely to decrease.
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ABSTRACT

Relevance. The processes of regionalization and localization are currently intensifying in the Siberian macro-region, where local markets act as drivers of
socio-economic development. We associate their development with the diversification of the sectoral structure. Nevertheless, the demographic conditions contribute to the growth of spatial concentration, which affects the sustainability of
the housing construction structure and negatively affects the housing market.
Research objective. This study aims to analyze the economic consequences of
the diversification-related processes and the degree of the spatial concentration
of these effects in Siberian regions.
Data and methods. The study relies on official databases for the calculation of
the Herfindahl-Hirschmann and Gini-Struck coefficients. Econometric analysis
was conducted with the help of E-Views software.
Results. The concentration phenomenon in housing construction becomes indirectly dependent on regional diversification of the urban and rural housing
stock, with an intense and natural correlation for the urban housing stock, which
is stronger than in the case of the rural housing stock. The multifactorial model
of concentration in housing construction indirectly depends on the combined
regional diversification of incomes and population and the urban or rural stock.
Conclusions. The evolution of the Siberian macro-region is shaped by the increasing urbanization and localization processes, which exacerbate the insufficient level of diversification. These factors are detrimental to the development of
the local markets of resources; they have a negative effect on the rate of housing
construction and on the supply in the housing market.
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жилого строительства и фонда в регионах Сибири
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АННОТАЦИЯ

Актуальность. В настоящее время в сибирском макрорегионе усиливаются процессы регионализации и локализации, где локальные рынки выступают драйверами социально-экономического развития. Мы связываем их
развитие с диверсификацией отраслевой структуры. Тем не менее, демографические условия способствуют росту пространственной концентрации, что сказывается на устойчивости структуры жилищного строительства и негативно сказывается на рынке жилья.
Цель исследования. Настоящее исследование направлено на анализ экономических последствий диверсификационных процессов и степени пространственной концентрации этих эффектов в сибирских регионах.
Данные и методы. Исследование опирается на официальные базы данных
для расчета коэффициентов Герфиндаля-Хиршмана и Джини-Штрука.
Эконометрический анализ проводился с помощью программы EViews.

КЛЮЧЕВЫЕ СЛОВА

Диверсификация (D),
концентрация (C),
коэффициенты D и C,
корреляционная матрица,
эконометрическая модель,
региональная экономика,
местные рынки
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Результаты. Явление концентрации в жилищном строительстве оказывается в косвенной зависимости от региональной диверсификации городского
и сельского жилищного фонда, при этом для городского жилищного фонда
наблюдается интенсивная и естественная корреляция, более сильная, чем для
сельского жилищного фонда. Многофакторная модель концентрации жилищного строительства косвенно зависит от совокупной региональной диверсификации доходов и населения, городского или сельского жилого фонда.
Выводы. Развитие Сибирского макрорегиона определяется усиливающимися процессами урбанизации и локализации, усугубляющими недостаточный уровень диверсификации. Эти факторы наносят ущерб развитию
местных рынков ресурсов; они отрицательно сказываются на темпах жилищного строительства и на предложении на рынке жилья.
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西伯利亚地区住宅建设与其存量的多样化和集中化
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摘要
现实性：目前，西伯利亚地区加强了宏观合理化和本地化进程。当地市
场是社会经济发展的驱动力，我们将其发展归因于部门结构的多样化。
虽然人口状况有助于空间集中度的增长，但这影响了住房建设结构的可
持续性，并对住房市场产生了负面影响。
研究目标：本研究旨在分析多样化进程的经济后果以及这些效果在西伯
利亚地区的空间集中程度。
数据与方法：该研究依赖官方数据库来计算赫芬达尔-赫希曼指数和基尼
系数。使用 EViews程序进行计量经济分析。
研究结果：住房集中的现象与城市和农村住房的区域多样化有间接关系。
城市住房存量比乡镇住房总量更紧张、更自然。住房建设集中度与地区多
元化有关，其多因素模型间接依赖于收入、人口、城乡住房存量。
结论：西伯利亚宏观区域水平是由不断发展的城市化和地方化所决定
的，这反而减少了多元化。这些因素不利于当地资源市场的发展；它们
对住房建设速度和住房市场供应产生了负面影响。

Introduction

Concentration can be defined as a close gathering of people (city dwellers, residents, etc.) and
things (goods, services, companies, etc.) while diversification stands for the process of a business
enlarging or varying its range of products or field
of operation (Oxford Languages). Interestingly, as
Google search shows that the term ‘concentration’
is used much more frequently in the English language than the term ‘diversification’. The use of the
word ‘concentration’ to refer to gatherings of elements having something in common is more typical of linguistics and communication studies while
‘diversification’ denoting the result of variation
is more widely used in economics and statistics1.
Sãvoiu, G. (2009). Paradigm and Its Priority in Relation
with the Method within the Statistic Thinking. Limbaj si Context, Revista internaţională de lingvistică, semiotică şi ştiinţă literară, 1(2), 79–88. Retrieved from: http://www.old.usarb.md/
limbaj_context/volumes/v2/art/savoiu.pdf
1

关键词

多元化（D），集中度（C），
系数 D 和 系数C，相关矩阵，
计量经济模式，区域经济学，
当地市场
供引用

Săvoiu, G., & Vilgelm, A.
(2022). Diversification versus
concentration trends in the
housing construction and
stock across Siberian regions.
R-economy, 8(2), 161–171. doi:
10.15826/recon.2022.8.2.013

Understanding the diversification versus concentration (D vs. C) phenomenon becomes the key
to economic growth or survival during crises or
recessions. It is, therefore, all the more necessary
to find adequate statistical instruments to measure
it correctly.
Economic diversification signifies a shift from
a more uniform structure (investor, consumer,
product, income, etc.) toward a more varied
structure. The concentric, horizontal, and conglomerate (lateral) types of diversification involve
economic growth. Thus, regions are stimulated
to change their spatial and structural differentiation over time, reducing risks, business volatility, maximizing profits and benefits, etc. Diversity
maximization increases the level of the structure’s
adaptability on the labor market and wealth per
inhabitant and helps to reach a higher level of
consumer demand satisfaction.
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Within the data series of the given chronological structures of moments or intervals, any classical analysis of the D vs. C phenomenon extracts
images or realities from the local, regional, and
national economies. Almost all the interdisciplinary approaches point out distinctive structural
energies ( g i2 ), first trying to quantify these energies, and only after their statistical evaluation, to
trace these energies’ specific evolution through
time and space. There are two classical logical
methods of interdisciplinary analysis of the D
vs. C phenomenon focusing on demand or offer
as the first step of the investigation. The former
method investigates the two significant demand
flows (on the micro- and macro-economic levels)
while the latter focuses on the flows of the offer.
All these flows can be partially or fully compensated in time and space, generating a characteristic balance of prices and stratifying markets and
economies, and finally, structuring and restructuring everything permanently, eliminating inefficient companies and gradually transforming the
entire local, regional, and national economy.
The statistical methods, techniques, and instruments of a comprehensive evaluation as part
of the interdisciplinary analysis of the D vs. C
phenomenon constitute the core of our research.
For a more detailed evaluation of the spatial forms
of the D vs C phenomenon, a wide selection of
methods and tools (from chronological indices,
which have been constantly updated in the recent
decades, to spatial coefficients) is needed. Original and unconventional statistical methodologies
and tools can provide us with new insights into
the nature of the D vs C phenomenon, especially
regarding its dynamic and limitations, changes in
the hierarchy and structure as well as the changes
in the degree of impact and dependence (Săvoiu
et al., 2012; Săvoiu, Dinu, 2012).
The research on the questions of spatial development requires a constant improvement of
statistical tools, especially when dealing with the
factors and conditions of the socio-economic development of regions in modern conditions. The
growing spatial disparities between regions have
resulted in an increased scholarly interest in territories with similar conditions. A productive
approach to study a regional economy is to focus
on its spatial aspect, especially the local and subnational levels. We are particularly interested in
the demographic processes in the macro-regions
with a high resource potential and vast territory.
The most striking example of such a macro-re-

gion is Siberia, which comprises 10 regions of the
Siberian Federal District (we are going to discuss
it in more detail in the fourth subsection of this
paper). The need for economic and social development to improve the quality of life, especially
the housing conditions, is the most acute in this
macro-region. Thus, the housing market2 at the
regional level becomes both a factor and a target
indicator of regional development. The study of
the spatial aspect of the housing market’s development as D vs. C will explain how the concentration of the region’s resources, which are the factors
of the housing market, affects the spatial distribution of housing supply.
This paper aims to introduce a new approach
to construct statistical instruments and measurements of the spatial aspects of the D vs. C
phenomenon in regional research through local
markets data analysis. We are going to test the
hypothesis that the diversification of the housing
stock increases the effect of spatial resources in
different territories due to the influence of certain
regional factors. The demographic criterion is the
limitation of this study. Our assumption is that if,
instead of focusing on the qualitative differences
between housing markets (e.g. number of rooms,
number of stories), we focus on the spatial aspect
(urban vs. rural) and on the industry-specific
aspect (construction vs. stock) of local housing
markets (primary vs secondary housing markets;
urban vs rural), we can bring to light the factorial
dependencies in the processes of diversification
and concentration in these markets. Hence, the
main research tasks are to construct a statistical
tool for the measurement of spatial aspects and
to identify the determinants of the housing construction concentration based on the diversification process.
The remaining part of the paper proceeds as
follows: the next section gives a brief overview of
the conceptual framework and previous studies of
the localization of regional housing markets; the
third section deals with the importance of diversification and concentration analysis and underlines the significance of statistical instruments in
the research on spatial trends and structural transformations in the regional economy; the fourth
section describes the methodology and data; the
2
In the research literature (that is, the studies in the
field of regional economics but also land use studies, environmental studies, studies of the energy, industrial, demographic,
town-planning and transport policies), the term ‘regional
housing market’ is often used along with ‘local housing market’
and ‘spatial housing market’.
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fifth section presents our findings regarding the
case of Siberian macro-region and outlines the
future trends based on the correlations matrix;
and the last section contains the conclusions.
Thus, this study described an innovative approach
to measuring D vs. C trends in Siberian housing
construction by using the economic data for the
last two decades and statistical and econometric
research methods (Săvoiu, Dinu, 2012).
Theoretical framework

Even though housing economics encompasses a vast body of research, there is a perceived
scarcity of studies of the spatial aspects of local
markets and the impact of these aspects on the
determinants of the regional economy. This might
be explained by the fact that the conditions under
which the regional economy develops are endogenous to the conditions in which regional markets evolve and function. Many studies deal with
the question of whether the structure of migration flows and incomes of the population affects
the price indicators, which determine the quality
and standards of life. However, the focus of such
studies remains quite narrow since they discuss
only such systemic factors as household incomes,
bank interest rates, prices for new housing, and
the state of the housing stock (Choi, Hansz, 2021).
This limitation prevents us from establishing the
connection between the spatial aspects of specific
factors shaping the development of local housing
markets within the given macro-region.
The most common approach to studying the
impact of localization on the regional economy is
to assess the uneven spatial concentrations of population, which, according to the new economic
geography, reflects the spatial distribution of economic activity and the capacity of local markets.
Similarly, this approach can be used in the structural analysis of material security, which is estimated by looking at the level of total income and
the parameters of housing (Bobkov et al., 2018),
and in the comparative analysis of regional economies’ development parameters, which focuses
on the industry-specific and market-related factors
in large regional capitals (Turgel, Ulyanova, 2019).
In the classical sense, diversification does not
explain the level of housing prices in a regional
market (see, for example, Coulson (2020)). The
spatial aspect can be considered, for example, in
the study of spatial development in relation to
labour migration flows and the existing housing stock (Kurichev, Kuricheva, 2019). Li et al.

(2021) argue that the turnover of the existing
housing stock and new housing affects the migration flows. In their study, Li et al. (2021) conduct
a spatial analysis of the housing market in Melbourne and show how new dwelling development
programs generate new vacancy chains, which, in
their turn, shape migration toward outer urban
areas. Other studies of suburban housing markets shed light on some additional determinants:
for example, Moallemi et al. (2021) explore the
influence of non-spatial factors, such as the
similarity of socio-economic and demographic
characteristics, on the localization of the housing market. All of the above points to the need
to study the polarizing effect of the processes of
urbanization and localization to identify the opportunities and constraints in the spatial development. This, in its turn, can be used by policymakers in resource-dependent regions (Dvoryadkina, Kaibicheva, 2017).
Another distinctive feature of the reviewed
literature is that these studies mostly focus on the
cases of specific countries and national markets.
These studies have one thing in common: they
analyze urban or suburban areas or national territories. A promising avenue for future research,
however, would be to focus on the regions with
similar sets of resources that could be united into
macro-regions at the sub-national level for joint
socio-economic development. These territorial
formations can be identified by applying a combination of two principles: the spatial principle
and the principle of industrial specialization. For
historical reasons, these territories also have some
similarities in the patterns of regional disparities.
Thus, in addition to trend-based predictions, it
is possible to take into account the factor of state
regulation and thus make scenario-based predictions, which is particular pertinent today.
Diversification versus concentration

To study the diversification versus concentration (D vs. C) phenomenon, we can apply specific
statistical methods based on the evaluation of selected coefficients for the quantitative assessment
and modeling of the economic reality. The results
of such analysis can be used for more effective
decision-making and for choosing optimal scenarios. In this paper, we use coefficients instead
of classical indices because this kind of calculus
is the simplest as it uses decimals rather than
percentages. The Herfindahl-Hirschman Index
(HHI) remains the simplest and widely used mea-
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sure of the D vs. C process in a market, region, or
economy (Hirschman, 1945; Herfindahl, 1950).
Although in the name of the index Herfindahl
goes first, it was actually Hirschman who first introduced it (Hirschmann, 1964; Calkins, 1983).
The HHI is the sum of squared shares (specific
weights) of various entities (products, companies,
areas, regions, etc.) in total gross value (Săvoiu,
Siminică, 2016; Nirpal et al., 2019; Beutel, 2021;
Săvoiu et al., 2010):
HHI = ∑ i =1 g i2 ,
n

where

gi =

(1)

n

BR = 1 − HHI = 1 − ∑ i =1 g i2 .
n

(2)

The Gini coefficient (GC) was introduced in
1912 as a measure of wealth or income distribution across any statistical population, and it was
often represented graphically through the Lorenz
curve (Gini, 1912; Gini, 1921):

∑

n
i =1

n

n∑ i =1( g i )2 − 1

CGS =

xi

∑ i =1 x i
and as frequently as possible
1
< g i < 1.
n
The HHI reaches the minimum only when
all the market, regional, and economic structures
(specific weights) are equal (the case of complete
diversification, where gi = 1/ni), and the maximum while there is only one component in the
phenomenon in question (the case of complete
concentration, where gi = 1.00). The increasing
values in time or space identify the concentration
process, and the decreasing values suggest diversification in economics (Mishra, Kumar, 2012; Hall,
Tideman, 1967; Foldvary, 2006).
In the practice of the banking sector’s analyses
(Freitakas, 2013), the HHI higher than 0.18 usually
shows high concentration, and researchers use the
HHI’s alternative only for the portfolio’s diversification (D) process known as the Berry ratio (BR):

GC =

The standard Gini coefficient was modified by
A. Struck, who offered a simplified solution for the
original coefficient known as the normalised Gini-Struck coefficient (CGS), offering the interval
from 0 to 1 with certain minimum and maximum
limits to evaluate the market diversification versus
concentration (D vs. C) in an aggregate territory,
region, macro-region or even economy in general.
The CGS may be used to analyse the homogeneity
or heterogeneity in different sectors or classes of
activities:

g i2 = HHI ,

(3)

with the minimal variable limit
1
< GC < 1.
n
In practice, the Gini coefficient is used for
measuring the inequality of distribution. The GC
higher than 0.300 points to the existence of wealth
inequality.

.
(4)
n −1
Finally, the Theil index (TI) based on sigma
convergence changes the calculus utility in a new
direction – toward entropy or informational energy (Bonet, Roca, 2009; Theil, 1967):
TI = ∑ i =1 ( g i ) × log(ng i ).
n

(5)

The studies of the diversification versus concentration (D vs. C) process continue and new
solutions, methods, and coefficients constantly
appear in statistical research (Goschin et al., 2008;
Bharati et al., 2015).
Methodology

Data and metadata
The first dataset comprises an unbalanced
panel of 10 regions of the Siberian Federal District
and includes 10 variables; the data were quarterly and spanned (when available) over the period
of 2000Q1–2019Q4. However, in the final calculus we used only the annual data. The empirical
analysis presented in this paper was initially based
on the following 10 regional-level variables from
the survey by the Federal State Statistics Service
of Russia: the volume of housing construction
(total and per employee), housing prices in the
primary and secondary sector, the total income of
households, urban and rural housing stock, total
housing stock per employee, population, and the
volume of construction loans. Since it was impossible to convert the relative values into absolute
values for all the initial variables, the final dataset
included only six variables, adequate to the structural calculus of the D vs. C coefficients: housing
construction (x1), the total income of households
(x2), urban and rural housing stock (x3 and x4),
population (x5), and the volume of construction
loans (x6).
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The statistical and econometric models presented in this paper are based on the regionallevel data and metadata from the survey by the
Federal State Statistics Service. The primary temporal, regional, and structural criteria of data selection are the following: the year, region, primary
and secondary sector, urban and rural areas, etc.
All the six selected variables have shown the actual evolution, viewed chronologically, of Siberian regions, with only one exception – the specific
stationary trend demonstrated by the volume of
construction loans, which was revealed by the calculus of the D vs. C coefficients.
The original correlation matrix between
the variables based on two different coefficients
This paper proposes an original symmetric
correlation matrix illustrated by Fig. 1, where the
blue part corresponds to the HHI and the grey
part, to the CGS.
The major novelty of this new type of symmetric correlation matrix is the possibility of
comparing the intensity of the correlation values for the two statistical instruments (HHI
and CGS) before constructing econometric models. Our analysis shows that the higher value
between X5,6 and Y5,6 reveals the optimal construction starting from the higher determination coefficient or ratio. It thus makes the task of
selecting the most efficient econometric model
easier. To estimate the diversification for all the
causal factors or exogenous variables affecting
concentration, we use the following base‐line
specification:
yi = βxi + ε,
(6)
where i indexes regressors, y is the HHI measure
of concentration; x denotes the volume of diversification expressed in the CGS; ε is a heteroscedastic error. The coefficient of interest is β which
captures the effect of diversification on concentraHHI coefficient
x6
x5
x4
x3
x2
x1

x1

1.0000
x6

x2

x3

1.0000
X5,6
x5

1.0000
x4

tion in the region’s local markets of products and
resources3.
If Eq. 6 has several predictors, the entire sample should be evaluated to reveal the processes of
urbanization and localization. If market agglomeration forces are included in the analysis, we can
improve the basic specification for determining
the regional disparities (Kolomak, 2020). Moreover, housing stock in rural areas and population
were included as regressors to provide an explanatory set of factor attributes.
Results and discussion

To illustrate how the changes of the selected
variables affect the diversification versus concentration process, it was necessary to evaluate
the D vs. S coefficients over the sample period in
Siberian regions. Practically, the HHI and CGS
were determined as annual values at the level of
regional economies in both cases, following the
calculation model based on the statistical-mathematical ratios Eq. 2 and Eq. 4 and the significant
number of final observations, close to two thousand detailed data (the HHI and CGS values are
available on request).
Diversification and concentration coefficients
The quantified values of the HHI are more
limited and the final interval of variability, in this
case, is placed in a more limited statistical range
from 1/n to 1. This aspect proves that the HHI
seems to be less reactive to various phenomena.
The evolutions of these real values of the HHIs
also reveal different aspects for all the six valid
variables in Siberian regions, as one can see from
3
In this case, the independent explanatory variables are
not the temporary data sets showing changes in the local markets’ resources but the estimated value of the degree of their concentration and diversification because, depending on the chosen
specification, they are going to alternate between y and x.

x4

1.0000

x3

x5

x6

Y5,6
1.0000

1.0000

x2

x1

x1
x2
x3
x4
x5
x6
СGS coefficient

Figure 1. Symmetric correlation matrix to compare the D vs C coefficients
Source: compiled by the authors
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the opposite trends (ascendant for x1 or descendant for x2) to the unusual stationary result for x6.
The descriptive statistics present five homogeneous series of data (Table 1) but we removed
the volume of construction loans as a significant factorial variable from the sample. The high
level of the Jarque-Bera test (JB ≈ 8.888) shows the
potential future risks in modeling for x2, because
of the possible trend of data abnormality in the
medium or long term.
The calculus of the CGS confirms our previous conclusions about x6. It brings even more exciting results generated by this more sensitive and
volatile statistical instrument of D vs. C analysis,
eliminating the risks for x2 (Table 2).

The descriptive statistics reveal the same five
series of data (Table 2), even more homogeneous
than the coefficients’ values and more symmetrical and flattened than the level of skewness and
kurtosis, but lead us to exclude factor x6 from the
econometric modelling based on the HHI or CGS.
In the last two decades in the Siberian macro-region, both the HHI and CGS show a significant concentration trend in the market of
housing construction (x1), which obviously contradicts the trend of the diversification of the
total income of households (x2), urban (x3) and
rural housing stock (x4), and even with the population size (x5). To interpret the target values, we
need to demonstrate the trend described in the

Descriptive statistics of the HHI for all the series of valid variables*
Sample: 2000–19
Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis
Jarque-Bera
Probability
Sum
Sum Sq. Dev.

x1
0.149600
0.148000
0.161000
0.140000
0.006056
0.491975
2.286328
1.231238
0.540306
2.992000
0.000697

x2
0.141450
0.139500
0.156000
0.135000
0.005680
1.459255
4.465514
8.887863
0.011750
2.829000
0.000613

x3
0.146250
0.146000
0.148000
0.145000
0.000967
0.560646
2.468756
1.282930
0.526521
2.925000
1.78E-05

x4
0.145900
0.146500
0.150000
0.140000
0.003110
-0.378399
2.070090
1.197897
0.549389
2.918000
0.000184

x5
0.135450
0.135000
0.136000
0.135000
0.000510
0.201008
1.040404
3.334694
0.188747
2.709000
4.95E-06

Table 1
x6
0.100000
0.100000
0.100000
0.100000
0.000000
NA
NA
NA
NA
2.000000
0.000000

Note: * Software used: E-Views.
Source: The authors’ calculations are based on the CGS described in this paper text by using the following dataset: “Regions
of Russia. Main Characteristics of the Constituent Entities of the Russian Federation 2020”. Retrieved from: https://rosstat.gov.ru/
folder/210/document/13205.

Descriptive statistics of the CGS for all the series of valid variables*
Sample: 2000–19
Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis
Jarque-Bera
Probability
Sum
Sum Sq. Dev.

x1
0.234500
0.230500
0.261000
0.211000
0.014274
0.405818
2.264391
0.999894
0.606563
4.690000
0.003871

x2
0.212300
0.210000
0.229000
0.198000
0.008939
0.259541
1.997945
1.061299
0.588223
4.246000
0.001518

x3
0.226550
0.226000
0.230000
0.223000
0.002038
0.365962
2.328165
0.822563
0.662800
4.531000
7.90E-05

x4
0.225800
0.227500
0.236000
0.210000
0.007682
–0.494964
2.218470
1.325623
0.515400
4.516000
0.001121

x5
0.198550
0.198000
0.201000
0.197000
0.001395
0.372435
1.830431
1.602270
0.448819
3.971000
3.70E-05

Table 2
x6
0.003000
0.003000
0.003000
0.003000
0.000000
NA
NA
NA
NA
0.060000
0.000000

Note: * Software used: E-Views.
Source: The authors’ calculations are based on the CGS described in this paper text by using the following dataset: “Regions
of Russia. Main Characteristics of the Constituent Entities of the Russian Federation 2020”. Retrieved from: https://rosstat.gov.ru/
folder/210/document/13205.
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first section: the imbalance between the concentration of housing construction and diversification of the housing stock in the Siberian macro-region. The stationary trend in the volume of
construction loans (x6) revealed by the HHI and
CGS identifies a dummy variable.
The impact of the correlation matrix
on econometric modelling process
After comparing the intensities of statistical instruments, the proposed correlation matrix
identifies the symmetric correlation values in Paretian equilibrium (20/80). The CGSs offer 80%
valid trust for future modelling and the HHI, only
20%. The dominance of the CGS can be justified
by the calculus procedure and the final interval
of values from 0 to 1, which makes this statistical
tool more adequate (Fig. 2).
In a detailed analysis, it is possible to promptly select the CGS coefficient for future prognosis
of the evolution of x1 as the dependent variable,
and thus the entire econometric modeling process
is simplified.
Potential econometric D vs. C models
In this section, we are going to describe the
theoretical aspect of the process of econometric
modelling, starting from the final results of the proposed matrix. The matrix can facilitate the choice of
the type of the D vs C coefficients (HHI and CGS).
However, with regard to this study’s goals and formal limitations, we are going to further focus on the
concentration trends of the housing construction
variable (x1), explained by the diversification of the
housing construction stocks (x3 and x4). We can define this econometric option as classical non multa,
sed multum option. The general trend can be validated perhaps in a centennial term and explained

HHI
x6
x5
x4
x3
x2
x1

by the total income of households (x2) and by the
decreasing population in Siberian regions (x5). We
substitute these independent variables on the macro-regional level with specific CGS coefficients,
confirming the concentration of the endogenous
variable based on the evolution of the diversification for all causal factors or exogenous variables.
Transitioning from the unifactorial to multifactorial criterion, the linear regression presents
an original hierarchy. All the partial viable models
emphasize different opposite trends according to
the negative sign of the specific parameters, especially for the unique factor’s case (classical caeteris
paribus). Thus, the concentration phenomenon in
housing construction (x1) becomes indirectly dependent first (Adjusted R-squared = 0.56) on the
regional diversification of the population (x5) and
only afterwards, on the regional diversification of
income (x2) as can be seen from the following two
partial validated models in Table 3 (Durbin-Watson DW test being a major exception).
Furthermore, the concentration phenomenon
in housing construction (x1) becomes indirectly
dependent on the regional diversification of the
urban and rural housing stock (x3 and x4), with an
intense and natural correlation for the urban housing stock (Adjusted R-squared = 0.36), which is
stronger than in the case of the rural housing stock
(columns 3 and 4). The multifactorial model of
the dependence of concentration in housing construction (x1) with the highest Adjusted R-squared
describes the effect of the combined regional diversification of incomes and population indirectly,
together with urban or rural stock (column 6), but
remains invalidated as parameters (t-test and specific prob.) and as results to Durbin-Watson stat, is
also affected by multicollinearity.

x1

x2

x3

x4

x5

x6

NA
–0.5517
– 0.6226
–0.5395
–0.6892
1.0000
x6

NA
0.6890
0.7237
0.7646
1.0000
NA
x5

NA
0.5067
0.5865
1.0000
0.8509
NA
x4

NA
0.8255
1.0000
0.6426
0.7582
NA
x3

NA
1.0000
0.7010
0.8310
0.9192
NA
x2

1.0000
– 0.7499
– 0.6250
–0.6125
– 0.7655
NA
x1

x1
x2
x3
x4
x5
x6
CGS

Figure 2. The dominance of the CGS coefficients in comparison with the HHI coefficients
based on the proposed symmetric correlation matrix
(Notation: NA = Not available for correlation [a real stationary trend (co)exists])
Source: compiled by the authors
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Table 3
Partial validated econometric models of the CGS based on the unifactorial and multivariate OLS* regression
Regressors
x2
x5
x3
x4
Adj. R-sq.
Log likelihood
F-statistic
DW stat

1
–1.197** [0.249]

0.53808
65.3852
23.13**
1.41506

2

3

4

5
6
–0.473** [0.638] –0.580** [0.651]
–7.835** [1.552]
–4.259** [4.470] –6.205** [4.417]
–4.376** [1.288]
–0.714** [1.689]
–1.138** [0.346]
–0.381** [0.381]
0.56295
0.35673
0.34043
0.53000
0.53778
65.9386
62.0736
61.8233
66.3898
66.5567
25.47**
11.54**
10.81**
8.14**
8.37**
1.34794
0.95988
1.36498
1.29243
1.26057

Notes: * The dependent variable is the CGS of housing construction in all the columns. All the regressions include a constant and
the full set of variables of the baseline specification described in the text. Robust standard errors are in parentheses. **Significant at 1 %.
Source: the authors’ evaluations were made with the help of E-Views software.

The regional diversification of the urban stock
(x4) is directly correlated with the concentration
in housing construction (x1) in the last econometric model, probably as a specific sign of the
Siberian macro-region’s evolution. These results
were broadly consistent with those of Shmidt et al.
(2016). Let us suppose that we can try to extend the
factors combining the diversification of the urban
and rural housing stock to the maximum. Then,
the value of the Fisher test (F-statistic = 5.991098)
invalidates the entire modeling process based on
the multifactorial regression.
Conclusions

The transformational phenomena of the 21st
century in the Siberian macro-region were characterized by the decreasing influence of globalization and an increase in the processes of regionalization and localization. Local markets are the
drivers of socio-economic development of Siberian regions, most of which are resource dependent. This study has shown that the urban housing
stock can go through the process of diversification, which can perhaps be more intense and faster. Even the indirect effect of diversification due to
the existence of the rural stock may shape regional
diversification, extending to other macro-regions
and thus changing the general higher-level tendency and making it economically more efficient
and demographically optimized.
The proposed statistical tool allows us to estimate the spatial aspects of regional development by
identifying the optimal set of determinants of the
new housing supply concentration based on the
regional diversification of the economic structure.
Obviously, this demographic criterion is a real
limitation of this study. We hope that in further research a more detailed analysis of the demographic

factors (e.g. population decline caused by ageing
and falling fertility rates) will be conducted. It might
also be important to shed light on the cause-andeffect relationship between different levels of the
negative influence that the diversification of the
rural housing stock has on urban housing. This
question also has a considerable practical significance for policy-makers devising state programs for
stimulating housing construction in rural areas.
Finally, this paper shows a paradox of the
housing construction concentration based on the
diversification of the significant variables with the
D vs. C coefficients (HHI and CGS). Thus, the
Siberian macro-region is characterized by a high
concentration and insufficient diversity in terms
of housing in the given period. On the one hand,
the concentration level shows the increasing urbanization and localization processes, which contribute to the general development of the local
markets. On the other hand, the insufficient level
of diversification inhibits the formation and functioning of the local resource markets, affecting the
low rate of housing construction and reducing
the supply in the housing market. The economic evolution from concentration to diversification
means more opportunities for economic and social survival and development. The new generations living in the Siberian macro-region will have
to deal with the challenging task of identifying
and measuring these paradoxes, underlying the
evolution of these territories.
The proposed statistical tool may be used to
maximize the effectiveness of the econometric
toolset for the research on the role of local markets in regional economic development. Our
findings can also be of interest to policy-makers
in implementing the programs for regional spatial
and economic development.
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Conjugation of the Eurasian economic union
and the belt road initiative: the role and place of Kazakhstan
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ABSTRACT

Relevance. In mass media, the Silk Road Economic Belt and the Eurasian economic integration are considered as the driving forces behind Eurasia’s development. Nevertheless, the processes of Eurasian integration have been impeded by
the COVID-19 pandemic. In addition, 2020–2022 have been marked by political
turmoil in the Eurasian Economic Union (EAEU) member states. Modelled on
the European Union, the Eurasian Union increasingly resembles the former Soviet Union, which is a matter of concern for the member states. On the other
hand, the growing democratic sentiments in the post-Soviet countries and the
competition between Russia and China for influence in Eurasia make the cooperation of the EAEU and the Belt Road Initiative (BRI) more problematic.
Research objective. The study examines the opportunities and challenges associated with the possible integration of the Eurasian Economic Union (EAEU)
and the Belt Road Initiative.
Methods and Data. In this paper, we used an exploratory research design relying on collecting secondary and primary qualitative data. Methodologically,
the study is based on the approaches of positive and nominative economics. The
qualitative research in the form of in-depth interviews helped us gain insight
into the economic problems of the EAEU member states. We also analyzed the
dynamics of each member country’s GDP and compared it with that of China for
the period from 2012 to present.
Results. The compatibility of national and transnational interests in the EAEU
programs is one of the main issues that have to be addressed. There have been
specified areas of the EAEU’s development, many of which reveal the Russian
Federation’s dominating role in managing the Union. According to the experts
we have interviewed, to implement its programs, the EAEU needs significant
centralization of power. On the other hand, the unresolved social, economic, and
political issues can become a significant obstacle to the integration.
Conclusion. Despite the widespread belief that the BRI would bring significant
welfare and trade benefits to its participants, the EAEU member countries and
China first need to focus on implementing political reforms, which the social
and economic agenda hinges upon.
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Сопряжение Евразийского экономического союза и инициативы
«Один пояс — один путь»: роль и место Казахстана
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АННОТАЦИЯ

Актуальность. В средствах массовой информации Экономический пояс
Шелкового пути и евразийская экономическая интеграция рассматриваются как движущие силы развития Евразии. Тем не менее, процессы евразийской интеграции затормозила пандемия COVID-19. Кроме того,
2020–2022 годы были отмечены политическими потрясениями в государствах-членах Евразийского экономического союза (ЕАЭС). Созданный по
образцу Европейского союза, Евразийский союз все больше напоминает

КЛЮЧЕВЫЕ СЛОВА

кооперация, интеграция,
инфраструктура, Евразийский
экономический союз, Один
пояс – один путь, сложная
взаимозависимость
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бывший Советский Союз, что вызывает озабоченность у государств-членов. С другой стороны, рост демократических настроений в постсоветских странах и конкуренция между Россией и Китаем за влияние в Евразии делают сотрудничество ЕАЭС и инициативы «Один пояс, один путь»
(ОПОП) более уязвимым.
Цель исследования. В исследовании рассматриваются возможности и вызовы, связанные с возможной интеграцией Евразийского экономического
союза (ЕАЭС) и инициативы «Один пояс, один путь».
Данные и методы. В этой статье мы использовали исследовательский дизайн, основанный на сборе вторичных и первичных качественных данных. Методологически исследование базируется на подходах позитивной
и номинативной экономики. Качественное исследование в форме глубинных интервью помогло нам разобраться в экономических проблемах государств-членов ЕАЭС. Мы также проанализировали динамику ВВП каждой страны-члена и сравнили ее с динамикой Китая за период с 2012 года
по настоящее время.
Результаты. Совместимость национальных и транснациональных интересов в программах ЕАЭС является одним из основных вопросов, требующих решения. Определены направления развития ЕАЭС, многие из которых выявляют доминирующую роль Российской Федерации в управлении
Союзом. По мнению опрошенных нами экспертов, для реализации своих
программ ЕАЭС необходима значительная централизация власти. С другой стороны, нерешенные социальные, экономические и политические вопросы могут стать серьезным препятствием для интеграции.
Выводы. Несмотря на широко распространенное мнение, что инициатива
«Один пояс – один путь» принесет значительные выгоды для благосостояния и торговли его участников, странам-членам ЕАЭС и Китаю необходимо в первую очередь сосредоточиться на реализации политических реформ, от которых зависит социально-экономическая повестка.
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欧亚经济联盟与“一带一路”倡议的连接：哈萨克斯坦的角色和地位
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摘要

现实性：媒体将丝绸之路经济带和欧亚经济一体化视为欧亚大陆发展的
动力。然而，欧亚一体化进程因 COVID-19而放缓。此外，2020-2022
年欧亚经济联盟 (EEU) 成员国内政治动荡。欧亚联盟以欧盟为蓝本，越
来越让人联想到前苏联，这引起成员国的担忧。另一方面，后苏联国家
日益增长的民主情绪以及俄罗斯和中国对欧亚大陆影响力的竞争，使得
欧亚经济联盟与 «一带一路»倡议之间的合作更加脆弱。
研究目标：研究探讨了欧亚经济联盟（EEU）和“一带一路”倡议整合
可能有的机遇和挑战。
数据和方法：本文基于初级和次级质性研究数据，研究方法采用实证经
济学和规范经济学。深入采访形式的质性研究有助于我们弄清楚欧亚经
济联盟成员国的经济问题。我们还分析了每个成员国的GDP动态，并与
中国2012年至今的GDP动态进行了比较。
研究结果：欧亚经济联盟中国民与跨国利益的兼容性是需要解决的主要
问题之一。欧亚经济联盟的发展方向已经确定，许多方向显示了俄罗斯
联邦在联盟中的主导地位。据受访专家称，欧亚经济联盟的实现需要相
当的权力集中。另一方面，未解决的社会、经济和政治问题可能是一体
化的严重障碍。
结论：尽管人们普遍认为 "一带一路"倡议将为其成员带来巨大的福利和
贸易利益，但欧亚经济联盟成员国和中国首先需要关注由社会经济议程
所决定的政治改革。
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Introduction

The Eurasian Economic Union (EAEU) and
China’s Belt Road Initiative (BRI) are the two major driving forces behind Eurasia’s transformation
into the zone of development. The intersection
of Europe and Asia provides a valuable strategic
resource that can help the EAEU member states
realize their transit potential, ensure their integration into the global economic system and raise
their economies to a new level.
The BRI is based on the concept of free trade,
which contributes to the economic prosperity of
the countries participating in the project (Zhang,
2020). In the light of this project, the management
of cross-border projects is becoming increasingly important, especially for Kazakhstan, which is
located at the intersection of the transcontinental
corridors between Europe and China (Brauweiler
et al., 2022).
The EAEU represents “a geopolitical success”
with “a GDP of $1.59 trillion… and a population
of almost 200 million” (Sergi, 2018, p. 52). Eurasia
is “beginning to take shape” and “will play the role
of a new geostrategic and economic pole” (Karaganov, 2018, p. 85).
The study aims to describe the prospects of
the partnership between the EAEU member states
and the BRI in the context of the current global
geopolitical situation. Methodologically, the study
relies on SWOT and PESTEL analysis.
This aim determines the following research
objectives:
– Identify the Eurasian Economic Union’s degree of integration;
– Analyze the compatibility of national and
transnational interests of the EAEU countries and
China;
– Determine the main areas of development
of the EAEU and the dominant stakeholders of
the integration;
– Conduct a survey among the experts on the
EAEU, BRI, and their integration;
– Determine the risks of the potential integration of the EAEU and BRI.
Eurasia is home to many peoples and civilizations. In the 21st century, Eurasia is being “torn”
between Europe and Asia, it does not have its
own identity and is mostly perceived as a space of
competition between the great powers. Eurasian
countries face common challenges, namely environmental threats, drug trafficking, and religious
extremism. Terrorism has moved from isolated
acts in individual countries to large-scale aggres-

sion across the continent. On the other hand,
Russia, Kazakhstan, and Central Asian countries
are becoming attractive for investment due to the
abundance of their natural and human resources1.
Dynamically developing regional powers are
now trying to consolidate their territories. The
crises and challenges that accompany these processes are aggravated by the pandemic and political instability in the EAEU member states. It is
hard not to agree with Vinokurov, who has aptly
pointed out that the EAEU has not been a blameless “success story” (Vinokurov, 2017).
Theoretical framework

The Eurasian Economic Union versus the Union
of Soviet Socialist Republics
The EAEU is geographically placed between
the European Union and China and covers the
bulk of Eurasia. The EAEU was established in 2015
to help its member states establish intraregional
economic ties, modernize national economies,
and improve global competitiveness. The EAEU
is aimed at ensuring the free movement of goods,
services, capital, and workforce across its territory
and to pursue a coordinated and uniform policy in
the sectors of the member states’ economies. Like
the EU, the EAEU is based on the four freedoms
mentioned above. The EAEU is often described as
“Russia’s equivalent to the EU”2, and its prospects
are connected with Russia’s political ambitions,
seeking to unite the weaker states. However, imitation itself is meaningless and, “to succeed with
its hegemonic project”, Russia should not copy the
EU but “learn how to present the achievements
of integration…to obtain social consent and take
cultural leadership” (Kirkham, 2016).
The volume of mutual trade in goods in January 2022 amounted to 5 billion US dollars, 17.3%
higher than in January 2021. Within the EAEU,
the volume of mutual trade in goods in January
2022 amounted to 5 billion US dollars, which is
17.3% more than in January 2021.
Kazakhstan’s President Tokayev, in his speech
on February 25 2022, at a meeting with the government heads of the EAEU member states, noted
1
Karaganov, S. et al. (2015). Analytical report “Creation
of Central Eurasia” (p. 1–24). Moscow: International Valdai
Discussion Club. Retrieved from https://search.rsl.ru/ru/record/01008156234
2
Devonshire-Ellis, C. (2019). Eurasian Economic
Union (EAEU) Agrees New Free Trade Deals. Retrieved
25 December 2019, from https://www.silkroadbriefing.com/
news/2019/02/12/china-russia-great-eurasian-partnership-development-track-eaeu-agree-regional-free-trade/
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that, according to the results of 2021, the union’s
foreign trade had grown by more than 34 % and
domestic trade, even more significantly – by 67 %3.
The EAEU is said to be “led by Russia” and
formalized for “regional economic integration”.
The Union comprises five countries: Russia, Kazakhstan, Belarus, Armenia, and Kyrgyzstan and
could be considered as “a hybrid half-economic
and half-political Janus Bifrons” (Sergi, 2018).
Interestingly, Putin’s statement that the collapse
of the USSR was one of the “greatest geopolitical tragedies of the 20th century” contradicts his
renouncement of the plans to rebuild the Soviet Union (Sergi, 2018, p. 54). As a result, Russia is concerned about other countries’ regional
influence and looking forward to maintaining
“near exclusivity in trade with the near abroad,
on terms favorable to Moscow”; otherwise, “China may gain control over Eurasian economies.”
(Spechler & Spechler, 2013). In its turn, the USA
sees the EAEU and Russia-led efforts such as the
Collective Security Treaty Organization (CSTO)
as a “thinly-veiled means to promote Russia as
a regional economic, political, and security hegemon” (Kuchins, 2018, p. 125).
Russia needs to put forward “a strategy for
developing the Eurasian infrastructure” (Lukin &
Yakunin, 2018, p.100). However, the integration
process is complicated by regional differences,
which is a concern for many countries (Timiryanova et al., 2022). It should be noted that regional differences could also be a severe problem for
national development (Kireyeva et al., 2022).
The EAEU originated in the Customs Union
(Vinokurov, 2017). The Customs Union of Russia,
Belarus, and Kazakhstan was “a big step in regional integration,” and it was evident that “acting as
the EU, the Eurasian Union could help member
countries take the liberalizing steps they could not
take on their own” (Hartwell, 2013).
The Belt and Road Initiative
The BRI is based on the concept of free trade,
contributing to the economic prosperity of the
countries participating in the project. While Russia “moves eastwards to develop the Russian Far
East,” China under the BRI “expands westwards
engaging in laborious negotiations with Central
Prezident Tokaev provel vstrechu s glavami pravitel’stv
stran EAJeS. Glavnye novosti Kazahstana – Tengrinews.kz.
(2022). Retrieved 4 May 2022, from https://tengrinews.kz/
kazakhstan_news/prezident-tokaev-provel-vstrechu-glavami-pravitelstv-stran-462930/
3

Asian countries and costly investments in infrastructure and logistics” (Malle, 2017).
Since the 1980s, China has been steadily increasing its pace of growth, significantly outrunning the global average. China ranks first in terms
of GDP at purchasing power parity (PPP) and
second in nominal GDP, second only to the United States. However, over the past decade, China’s
economy has been slowing down. Despite all this,
expert forecasts are more than optimistic. Devonshire-Ellis (2015) insists that the BRI is one of the
“biggest diplomatic and economic ideas”; it “embraces a vast and diverse territory”, “affects the future of Eurasian trade flows”, and “will change the
economic and social geography of ‘Euro-Asia’”4.
In 2013, China launched the Silk Road Economic Belt and Maritime Silk Road initiatives
known as the “One Belt, One Road.” China’s Belt
Road Initiative implies substantial investment
into the infrastructure projects which will connect Asia, Europe, and East Africa. Large-scale
joint transport infrastructure projects and corridors “are becoming more prominent in Central
Asia … and other parts of the developing world”
(De Soyres, Mulabdic & Ruta, 2019). Regarding
the “cost, environmental impact, and infrastructure reliability”, there are “remarkable advantages
of the corridors over the traditional ocean route”
(Wen, Ma, Choi & Sheu, 2019, p. 581).
According to China’s leader Xi Jinping, The
Belt and Road Initiative “aims to complement the
development strategies of countries involved by
leveraging their comparative strengths. We have
enhanced coordination with the policy initiatives of relevant countries, such as the Eurasian
Economic Union of Russia, the Master Plan on
ASEAN Connectivity, the Bright Road initiative
of Kazakhstan, the Middle Corridor initiative of
Turkey, the Development Road initiative of Mongolia, the Two Corridors, One Economic Circle
initiative of Vietnam…”5.
Putin welcomed the BRI and pointed out that
it will help add up the potentials of the EAEU,
BRI, and ASEAN “to form a sizeable Eurasian
partnership”6. Kazakhstan’s President stated that
4
Devonshire-Ellis, C. (2015). China's New Economic
Silk Road: The Great Eurasian Game & the String of Pearls
(1st ed., 174 p.). Asia Briefing Ltd.
5
Full text of President Xi's speech at opening of Belt and
Road forum. (2022). Retrieved 2 July 2022, from https://www.
mfa.gov.cn/ce/ceau/eng/gdtp_16/t1463341.htm
6
Putin, V. (2019). Mezhdunarodnyj forum “Odin poyas,
odin put’”. Retrieved 28 December 2019, from http://kremlin.
ru/events/president/news/60378 (In Russ.).
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the BRI “allows to create a new geo-economic
paradigm”7. In Kazakhstan, the BRI is investing in
special economic zoens, industrial parks, tourism,
urban development industries and the projects
that are related to “infrastructure development in
the transport, energy, mining, IT and communications sector”8.
However, some Kazakh experts are expressing concern about China’s extension of influence.
Heer (2020) argues that the importing “model of
governance and economic development” of the
Chinese Communist Party may have far more
severe consequences because “Beijing’s goals,
strategies, and tactics” do not correspond to the
“goals, strategies, and tactics of the other countries”. Political and business leaders of the USA,
EU, and India felt that the BRI was not just about
the implementation of “an ambitious project but
the beginning of the reformatting of the entire
world order”; as a result, some countries began “to
boycott the One Belt, One Road, block geographic
expansion project, create a negative international
reputation for it”9.
It is probably true to say that, the BRI has the
potential to intensify regional and global trade relations and thus contribute to China’s economic
development. There are claims that the BRI is increasing China’s influence, which has implications
for the geopolitical competition with the United
States. Using the political economy approach,
Flint & Zhu (2019, p. 95) demonstrate that the
goals and processes of the BRI are “inseparable”.
Furthermore, they argue that the BRI is neither
an economic project nor a political one but would
create “possibilities for global cooperation and
conflict” (Flint & Zhu, 2019, p. 95). As a result, the
BRI has provided Chinese firms with “significant
incentives to speed up the pace of internationalization” (Li, Liu & Qian, 2019, p. 350). Their study
of Chinese firms in the Xinjiang Uygur Autonomous Region (XUAR) has led them to the con7
Participation in Belt and Road Forum for International
Cooperation — Official site of the President of the Republic of
Kazakhstan. (2019). Retrieved 15 December 2019, from http://
www.akorda.kz/en/events/international_community/foreign_
visits/participation-in-belt-and-road-forum-for-international-cooperation
8
Belt and Road Initiative – Project Overview. (2019). Retrieved 29 December 2019, from https://www.beltroad-initiative.com/projects/
9
Ivanov, I. (2019). “Odin poyas — odin put’” vedet k novomu mirovomu poryadku. Retrieved 28 December 2019, from
https://russiancouncil.ru/analytics-and-comments/analytics/
odin-poyas-odin-put-vedet-k-novomu-mirovomu-poryadku/
(In Russ.).

clusion that the BRI has “a positive formal institutional effect on the export performance of XUAR
firms that target the “Belt” countries” (Li, Liu &
Qian, 2019, p. 350).
Foo, Lean & Salim (2019) state that the BRI
is a promising mechanism for trade facilitation in
many countries explaining it by the gravity model built on the data of the ASEAN’s countries and
China from 2000 to 2016; so, the coefficient of the
BRI model is positive and statistically significant.
Therefore, as far as the increased trade flows between the ASEAN countries and China are concerned, the BRI would bring benefits to both sides.
The BRI is becoming a new driver for universal development in terms of the global infrastructure needs and long-term economic strategy. As
Xi Jinping claimed, “China will actively promote
international cooperation through the BRI” to
“create drivers of shared development”10.
The BRI positively influences Chinese firms’
outward foreign direct investment activities, but
“both the direction and the magnitude of this
impact depend on the host countries’ willingness to participate” (Yu, Qian & Liu, 2019). The
BRI promotes more FDI in developing countries
(Yu, Qian & Liu, 2019). The BRI is described as
the “greatest international economic ambition”,
aiming to stimulate economic development “in
a vast region..., accounting for 64% of the world
population and 30% of world GDP” and that
“faces very high barriers, including lack of central
coordination mechanism, potential clash of different political regimes and beliefs and financial
viability of cross-border projects” (Huang, 2016,
p. 314). According to Liu & Xin, (2019, p. 360)
to promote development, it is necessary “to value
foreign trade, improve innovation mechanism,
cultivate talents and actively embed in the BRI
construction”.
Gu, Humphrey & Messner (2008) express
their concern about “China’s increasing assertiveness as a potential challenge to the established
global order. Nevertheless, Chinese leaders always emphasize their commitment to “peaceful
development” and absence of any “expansionist
intentions”.
It is observed that “China’s global reputation
during 2000–2007 was generally positive, but
since 2008 China’s international appeal has deXi, J. (2017), Secure a Decisive Victory in Building
a Moderately Prosperous Society in all Respects and Strive for
the Great Success of Socialism with Chinese Characteristics
for a New Era, Delivered at the 19th National Congress of the
Communist Party of China, 18 October.
10
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clined somewhat, except perhaps in Africa and
some Asian countries”11. However, there are also
more positive evaluations of the BRI project, provided that it will be accompanied by some political reforms. De Soyres, Mulabdic, and Ruta (2019)
state that if infrastructure projects and political
reforms are implemented, “the BRI transport infrastructure projects would increase GDP for BRI
economies by up to 3.35%”12.
The Eurasian Economic Union
and the Belt and Road Initiative
On May 8, 2015, right after it was established,
member states of the EAEU signed the joint declaration of cooperation with China on linking the
EAEU and BRI projects. As Karaganov puts it,
“Moscow and Beijing have agreed to ‘pair’ their
One Belt, One Road project and the Eurasian Economic Union”13.
On May 17, 2018, the Agreement on Trade and
Economic Cooperation between the EAEU and the
PRC was signed14. The Eurasian Economic Union
and BRI conjugation is carried out in two main
areas: soft and hard infrastructure. Cooperation
in the sphere of soft infrastructure development
implies harmonization of the technical standards,
rules, and regulations, and cooperation in the
sphere of hard infrastructure is based on establishing transport corridors and energy cooperation.
The Eurasian Economic Commission has compiled
a list of 39 priority infrastructure projects supporting the Silk Road Economic Belt. These projects
are aimed at road construction and modernization,
the creation of transport and logistics centers, and
the development of key transport hubs.
11
Blaauw, E. (2022). The driving forces behind China's
foreign policy – has China become more assertive? Retrieved
2 July 2022, from https://economics.rabobank.com/publications/2013/october/the-driving-forces-behind-chinas-foreign-policy-has-china-become-more-assertive/
12
De Soyres F., Mulabdic A., Ruta M. (2019). Common Transport Infrastructure: A Quantitative Model
and Estimates from the Belt and Road Initiative (English).
Policy Research working paper; no. WPS 8801. Washington, D.C.: World Bank Group. http://documents.worldbank.
org/curated/en/879031554144957551/Common-Transport-Infrastructure-A-Quantitative-Model-and-Estimates-from-the-Belt-and-Road-Initiative
13
Karaganov, S. (2022). From East to West, or Greater
Eurasia. Retrieved 2 July 2022, from https://eng.globalaffairs.
ru/articles/from-east-to-west-or-greater-eurasia/
14
O ratifikacii Soglasheniya o torgovo-ekonomicheskom
sotrudnichestve mezhdu Evrazijskim ekonomicheskim soyuzom i ego gosudarstvami-chlenami, s odnoj storony, i Kitajskoj
Narodnoj Respublikoj, s drugoj storony – IPS “Әdіlet”. (2022).
Retrieved 24 April 2022, from https://adilet.zan.kz/rus/docs/
Z1900000259

The EAEU and BRI would provide a “fitting
response to the changing international economic environment” (Lukin, 2016). One of the arguments for integrating the BRI and the EAEU is
that these projects will complement each other
and thus create a common economic space across
the entire Eurasian continent. On the other hand,
any “linkage” of the EAEU and BRI is impossible
because of the competition between Russia and
China in Eurasia (Alimov, 2018). Moreover, Mostafa & Mahmood (2018, p. 163) deny progress
and success in the case of Russia’s “domination,
influence, control, and pressure”.
Despite the importance of “the Russo-Chinese relationship in both Asian and international
security,” Blank & Kim (2016, p. 112) believe that
Russia is “increasingly unable to compete with
China” and “is losing out to China and becoming
more dependent on it”. In any case, with the rise of
China and Russia, “the Eurasian supercontinent
is being “rewired” economically, politically, and
strategically” (Kuchins, 2018, p. 125). China and
Russia have vital interests in pursuing projects in
Central Asia, where both are economically present. “Judging from their comparative strengths
and geo-economics, neither could reasonably be
a winner” (Malle, 2017, p. 137).
The implementation of joint projects and economic and political convergence occurs between
the EAEU and BRI in many fields: energy, logistics, and trade in national currencies, transport,
and infrastructure. Despite the promising steps
that have been made so far, more should be done
toward achieving balanced economic development for all Eurasian countries (Sergi, 2018). For
its part, China sees the EAEU as an essential regional partner in Eurasia, expressing its willingness to cooperate15.
According to Tracy, Shvarts, Simonov &
Babenko (2017), the BRI will create new environmental risks across the entire Eurasian continent,
especially in the countries with predominately
poor records of ecological governance, including
the former Soviet republics and Russia.
The expansion of the EAEU is not limited to
the post-Soviet space. Along with establishing
close relations with the ASEAN countries, the
EAEU seeks to participate in large-scale projects
under the BRI. The growing Chinese economy needs Central Asia’s raw materials and access to transit to Europe, which is why China is
15
SCO. (2019). Retrieved 28 December 2019, from http://
rus.sectsco.org/news/20191224/617455.html
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seeking to implement large-scale infrastructure
projects such as the BRI. For Russia and the Central Asian countries, joining Chinese projects
means investing in transport infrastructure, revitalizing the regions’ economies, and opening
additional opportunities for exporting energy
resources to the PRC. For its part, China extends
its influence and infrastructure elements to the
Central Asian region to access local energy sources and sales markets. So far China has largely preferred to act within the framework of its own New
Silk Road project and shown little interest in other
regional economic associations such as the EAEU.
Method and Data

In the paper, we used an exploratory research
design relying on the collection of secondary
qualitative and quantitative and then primary
qualitative unstructured data. The preliminary research focused on Eurasian projects and revealed
the problems faced by the economies of the EAEU
member states.
Data collection and analysis of secondary
quantitative data in the study had a longitudinal
character: we looked at an extended period from
2015 to present. The primary research in the form
of in-depth interviews was conducted among professionals, academic researchers, and scholars specializing on world economy and regional studies.
The experts came from Kazakhstan, Russia, China
(Hong Kong), Germany, and the Czech Republic.
Our research strategies included official/nonofficial inquiry, emergent research design, and purposeful sampling (N = 45). We tried to get a more
nuanced picture of the contemporary research on
the EAEU and its prospects of integration with
the BRI. Data collection and analysis have been
conducted concurrently.
As part of the study, the authors collected secondary and primary information by using the approaches of positive and nominative economics.
Secondary information was collected from open
sources and publications from the scientific databases Scopus, Web of Science, and SpringerLink.
The analysis of secondary information was carried
out from the perspective of positive economics,
the results of which are presented in the literature
review; we also analyzed indicator dynamics.
The results of the interviews are of a nominative nature since the experts expressed their own
opinions. The interviews were unstructured as the
experts had different specializations. As a rule,
European and American experts (the Czech Re-

public, Germany, USA, Hungary, Poland, and
UK) were more critical of the possibility of linking the EAEU and BRI, while Chinese specialists
(Mainland China, Hong Kong) were more enthusiastic about the BRI and were less interested in
the EAEU. Experts from Russia and Kazakhstan
positively evaluated the merging of the EAEU and
BRI. However, some Kazakh experts advocated
their country’s cooperation with the BRI but outside the Eurasian Economic Union.
Results and Discussion

Eurasian Economic Union’s development
priorities until 2025
The EAEU was created to strengthen national economies and enhance the competitiveness
of member states in the global economy in the
period of global economic instability and geopolitical changes in Eurasia. The development of
the member states’ economies depends mostly
on their participation in the Eurasian integration project. The main problem of the EAEU is
to ensure the compatibility of national and transnational interests in its programs. Many of the
areas of the EAEU’s development point to the
Russian Federation’s critical and leading role in
managing the Union.
According to Kazakhstani experts, the implementation of programs requires a significant
centralization of power in the hands of the EAEU
when it comes to a common trade policy, coordinated macroeconomic and monetary policy,
transport and energy policy, agro-industrial sector, industrial cooperation, and protection of consumers’ rights. The findings of Garrett & Rodden
(2000) do not contradict the importance of centralization because “powerful regions know that
it is centralized systems of taxing and spending,
rather than decentralized ones that are likely to
deliver the most fiscal redistribution in favor of
their citizens”16.
The key areas that need to be prioritized include the following:
1. Ensuring macroeconomic stability by raising the level of technological development and
diversifying national production and exports.
2. Stimulating business activity and enhancing investment attractiveness.
3. Increasing production and export of innovative products and technologies.
Garrett, G., & Rodden, J. (2000). Globalization and
Decentralization (p. 23). Chicago, IL. Retrieved from https://
www.files.ethz.ch/isn/29998/2000-03.pdf
16
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4. Creating a financial market within the
EAEU.
5. Infrastructure development.
6. Development of human resources.
7. Resource conservation and energy efficiency enhancement by prioritizing low-energy sectors of the economy and implementing nuclear
energy projects.
8. Regional development (interregional and
cross-border cooperation).
9. Realization of foreign trade potential
The analysis of the EAEU member states’ national economic programs has shown certain contradictions between the national economic tasks
and the objectives of the EAEU. The current national economic programs until 2025 retain their
main priorities of industrial development and
focus on using the countries’ participation in the
EAEU for further development and strengthening of their national economies. These documents demonstrate their export-oriented focus
with national interests prevailing over those of
the EAEU. The member states are considering the
common economic space only from the standpoint of additional export opportunities for national economies, while it is supposed to saturate
the domestic markets only with import substitution products (Kuzmina, 2019).
Based on the above directions and documents
adopted within the framework of the EAEU, until 2025, it is planned to create a common energy
market and develop transport corridors.
In May 2019, the heads of the EAEU member states signed an international agreement to
form a common electricity market. The document
determines the legal basis for its creation, functioning, and development, the bodies and organizations that will manage and ensure the Union’s
electricity market, infrastructure organizations,
and ways to trade electricity.
Some results have been achieved in transport
integration across the EAEU. Transit potential is
a powerful tool for realizing its capabilities to maintain international transport flows between different regions. In countries like Austria, the Netherlands, and Singapore, transit is a significant income
source and plays an essential role in the national
economy. Significant changes affected automobile
transport control that has been transferred to the
external borders of the EAEU, and unified domestic tariffs have been set for the transportation
of goods by rail. The cargo turnover of all types of
transport (except for pipelines) over the same pe-

riod increased to 3,367 billion t-km (by 23%), and
passenger turnover, up to 811 billion pass-km (by
33.4%) (Asaul & Mohov, 2018).
In the modern world, countries located far
from the main world markets without direct access to a sea or countries that are not ready to
cooperate in international transport links are
doomed to stagnation. In the context of globalization, transit is becoming an essential condition
for countries’ active participation in international
trade and development of transport industry, it is
also a source of the government’s income coming
from payments for transit traffic.
Kazakhstan demonstrates a considerable interest both in the EAEU and BRI. The view of Karl
Gheysen, the CEO of the Khorgos Gateway land
port on the Kazakhstan/China border, instills
confidence in the future of Kazakhstan: “If you
take Russia, the largest country; China, the largest economy; India, one of the largest populations,
and you put these three together; right in the middle, is Kazakhstan”17.
An agreement has been reached on linking the
Kazakh “Bright Path” and the BRI. International
transport corridors facilitate the realization of Kazakhstan’s transit potential. The most promising
areas for Kazakhstan are the routes through Russia to the EU countries; the routes to China, Japan
and the countries of Southeast Asia; the routes to
Central Asia, the Caucasus, Iran and Turkey.
Transit through the territory of Kazakhstan
has several advantages: primarily, the speed and
reduction of the producer’s distance to the consumer from Asian countries to European countries and vice versa. It is common knowledge that,
unlike the corresponding sea route where the cargo is in transit for 35–40 days, the delivery time by
land is reduced by 2–3 times.
The development of the transport infrastructure and logistics system of Kazakhstan and
neighboring countries under the BRI contributes
to international traffic growth and the expansion
of all countries’ transit potential.
As far as the agro-industrial policy of the
EAEU is concerned, the key trends are as follows:
– the growing dynamics of the agricultural
production volume index due to the production
of crop and livestock products (102.5% in 2017);
17
Shepard, W. (2019). The Western Europe-Western
China Expressway to Connect the Yellow Sea with the Baltic.
Retrieved 29 December 2019, from https://www.forbes.com/
sites/wadeshepard/2016/07/10/the-western-europe-westernchina-expressway-to-connect-the-yellow-sea-with-the-baltic/#27d8e7dd6c95
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– a consistent increase in the share of mutual
trade (from 4% in 2012 to 6.6% in 2017);
– an increase in the exports of agricultural
products from the EAEU to third countries (by
21.5% in 2017 compared to 2016 to $ 20.6 billion)18.
The Eurasian Economic Commission estimates that the EAEU is the world’s second most
developed integration association after the European Union19. The Eurasian Economic Commission, together with the authorized bodies of
the EAEU member states, work systematically to
regulate non-tariff barriers that impede the functioning of the internal markets. The Commission
monitors the harmonization of the legislation on
the territory of member states and collaborates
with business associations to identify and address
any bottlenecks.
Let us now consider the EAEU member countries’ GDP from 2012 until 2021 and compare it
with that of China (see Table 1).
Over a seven-year period, the GDP of Kazakhstan, Russia, and Belarus increased by 27%,
19%, and 13%, respectively. The GDP of the small
economies of Armenia and Kyrgyzstan increased
by 49% and 41%.

The graphical representation of GDP demonstrates the incompatibility of the member states’
economies in terms of their size. It also shows an
obvious increase in GDP. On the other hand, GDP
as an indicator does not reflect the nature of the
products produced; therefore, its growth should not
be associated with an increase in economic or social
welfare. The EAEU has a GDP of $5314,9 billion
while China’s GDP is $27206,3. Thus, the significant
differences in GDP make us doubt the economic
feasibility of the EAEU and BRI’s conjugation.
Table 2 demonstrates tariff barriers for all
products, primary and manufactured. Almost the
same level of tariffs in the EAEU and China indicates the possibility of a relatively painless integration of member countries’ economies into China’s
economy as long as there is an equal trade policy.
To improve the quality of the integration, the
EAEU needs to strengthen its operating structures
(similar to the way it is done for the BRI) to ensure
systemic security in Eurasia. From this point of
view, close cooperation with China under the BRI
project gives the EAEU such an opportunity.
To create joint special economic zones, it is
first necessary to tackle the problem of competition and develop the corresponding strategy
(Yerimpasheva & Tarakbaeva, 2021). Otherwise,
establishing a special economic zone may take 10
to 30 years, while the creation of more sustainable
institutionalized mechanisms would be a matter
of an even more distant future.

18
Malahova, A. (2020). Perspektivyi soglasovannoy agropromyishlennoy politike Rossii v EAES – Evraziyskie Issledovaniya. Retrieved 15 February 2020, from http://eurasian-studies.org/archives/11169 (In Russ.).
19
Eurasian Economic Commission. (2022). Retrieved 2
July 2022, from http://www.eurasiancommission.org/en/Pages/default.aspx

Comparison of GDP of the EAEU member countries and China (US$ billion) in 2012-2021

1
Kyrgyz Republic
Republic of Armenia
Republic of Belarus

Change
in the period
2021
of the EAEU’s
existence, %
11
12

2012

2013

2014

EAEU
2015

2

3

4

5

6

7

8

9

10

20.3

23.1

25.0

25.1

28.5

31.3

33.1

35.3

32.6

35.3

41%

27.0

28.5

29.2

29.2

31.4

35.7

38.4

42.1

39.5

43.4

49%

171.0

179.4

179.6

171.2

168.4

173.6

183.4

189.3

190.3

202.8

13%

2016

2017

2018

2019

2020

Republic of Kazakh370.0 417.5 427.5 407.4 423.8 448.5 478.0 508.5 501.2 542.9
stan
Russian Federation
3480.3 3741.8 3763.5 3526.2 3538.6 3818.8 4019.8 4181.6 4117.7 4490.5
EAEU member
countries
China

Table 1

–

–

27%
19%

4424.8 4159.1 4190.7 4507.9 4752.7 4956.8 4881.3 5314.9

20%

15137.5 16277.4 17200.7 17880.3 18701.7 19814.1 21657.0 23356.2 24168.0 27206.3

58%

Source: IMF finances. International Monetary Fund. (2022). Retrieved 16 May 2022, from https://www.imf.org/data/imf-finances
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The dynamics of the GDP (US$ billions)
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Figure 1. GDP (US$ billion) of the EAEU member countries
Source: IMF finances. International Monetary Fund. (2022).
Retrieved 16 May 2022, from https://www.imf.org/data/imf-finances

World Development Indicators: Tariff barriers, 2020
No.
1
2
3
4
5
6

Table 2

All products,%
Primary products,%
Manufactured products,%
Simple mean Weighted Simple mean Weighted Simple mean Weighted
tariff
mean tariff
tariff
mean tariff
tariff
mean tariff
Republic of Kazakhstan
4.2
2.0
4.3
1.7
4.2
2.0
Kyrgyz Republic
3.9
2.3
3.5
1.1
3.9
2.7
Republic of Armenia
4.8
3.1
5.4
2.0
4.7
3.7
Republic of Belarus
5.2
1.8
5.4
1.0
5.1
2.3
Russian Federation
5.0
4.1
5.4
4.0
5.0
4.1
People’s Republic of China
5.3
2.5
6.5
2.0
5.1
2.7
EAEU and China

Source: World Development Indicators. The World Bank. (2022). Retrieved 23 April 2022, from http://wdi.worldbank.
org/table/6.5

The EAEU acts as a multifunctional platform of a strategic, long-term nature. The first
stage and form was the economic union designed to ensure the free movement of goods.
In 2015, the formation of a single energy market
began. It is planned to form a single Eurasian hydrocarbon market by 2025, designed to stimulate the development of the Eurasian economy.
The immediate prospect is the consideration
of issues of a social, cultural and, political nature20. This opinion does not contravene the
assumptions made by Sergi (2018), Spechler &
Spechler (2013), and Kuchins (2018).
Biryukov, S., Barsukov, A., Bereznyakov, D., & Kozlov, S. (2019). Problemy i perspektivy rasshireniya EAES –
Svobodnaya mysl'. Retrieved 27 December 2019, from http://
svom.info/entry/676-problemy-i-perspektivy-rasshireniya-eaes/ (In Russ.).
20

The list of objective obstacles to deepening
integration within the EAEU framework include
the following (Biryukov et al., 2019):
– Conflict tension in relations between Russia and the West, the consequences of which are
projected onto the post-Soviet space and make
it challenging to advance Eurasian integration in
the European direction.
– Implementing the projects by candidates
for the EAEU, which may not correlate with the
general strategy of Eurasian integration.
– The incoherence of economic models used
by various post-Soviet states.
– Insufficient consolidation of political and
governmental institutions that limits their ability
to participate in the integration.
– Weakness of the EAEU’s structures designed to guide integration21.
21
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Integration processes between the EAEU
and BRI: SWOT-analysis for Kazakhstan
The SWOT analysis of the strengths, weaknesses and threats of the integration between the
EAEU and BRI has led us to the following conclusions.
Strengths:
1. EAEU member states are interested in pursuing integration
2. High demand for raw materials and goods
in the foreign and domestic markets.
3. Unified customs regulations within the
Eurasian Economic Union.
4. China’s interest in the development of land
corridors.
5. The presence of free economic zones.
7. The need to build modern transport and
logistics centers.
Being squeezed between the two competing
world powers, Kazakhstan tries to gain a competitive advantage and save its independence. Kazakhstan was the first state from the ex-Soviet Union
interested in promoting the idea of restoring collective ties and economic cooperation. However,
it is always emphasized that it was a matter only of
economic integration. In the absence of complex
interdependence, the priority in Eurasian integration’s development belongs to the political aspects
rather than the economic ones. Moreover, between Kazakhstan and Russia there is a complex
interdependence, which is supported by a common historical past, language, and close cultural
ties. On many issues, Russia remains a benchmark
for Kazakhstan. Integration is challenging to reconcile national ambitions, co-development of
economies, and a convergence of social, legal, and
cultural spaces.
Weaknesses:
1. Unstable geopolitical situation in the Eurasian space.
2. Western sanctions against Russia and Belarus.
3. The predominance of the political agenda
in the matters of integration of the EAEU.
4. Lack of a unified logistics system.
5. Low level of automation of logistics services.
6. Resource-based economies of member
countries.
7. Environmental pollution caused by the
conjugation of the EAEU and BRI projects.
8. Lack of businesses’ motivation to participate in public-private partnerships in logistics.

The EAEU countries cannot ensure sustainable integration since the unification occurs in
the absence of developed democracies in these
countries. The statements about the similarity of
the European and Eurasian Unions are largely unfounded, most of the similarities these two unions
share are but of a superficial nature. Six years after
its creation, the EAEU has failed to show the results predicted in the optimistic forecasts. There
are fears that it will share the fate of its predecessors – the Eurasian Economic Community (EurAsEC), Customs Union, where Kazakhstan was
not in the most advantageous position. Due to the
Dutch disease, Kazakhstan is increasingly losing
its potential, becoming less competitive.
Opportunities:
1. Implementation of the state program to develop the logistics sector in Kazakhstan.
2. Developing an action plan to increase the
Logistics Performance Index score (LPI)22.
3. Creation of a three-level network of transport and logistics centers.
4. Creating transport and logistics centers
outside Kazakhstan to reduce logistics costs.
5. Attracting export cargo flows from Japan
and South Korea through the Lianyungang terminal.
6. Attracting foreign logistics operators to Kazakhstan.
7. Developing transit air transportation and
creation of a transshipment hub in Astana and
Almaty.
Eurasian integration organically fits into the
global political and socio-economic development
trends, which have become a characteristic feature of the globalized world. There is a reason to
believe that in the coming decades, the world will
evolve towards decentralized globalism (Garrett,
2000; Garrett & Rodden, 2000), within which dynamically developing regional powers will be able
to consolidate the relevant regions around them.
The countries of Eurasia face common challenges,
so all these countries need to be consolidated in
terms of international security and economic development.
Threats:
1. Lack of financial resources to create a wide
network of transport and logistics centers and terminals, both in Kazakhstan and other countries.
Global Rankings 2018. Logistics Performance Index.
Lpi.worldbank.org. (2022). Retrieved 2 May 2022, from https://
lpi.worldbank.org/international/global
22
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2. Limited opportunities for obtaining loans
in the logistics sector.
3. High-interest rates to attract external financial resources
4. Lack of businesses’ motivation to participate in public-private partnerships in logistics.
5. The possibility of transporting goods between China and the EU, bypassing Kazakhstan
(the risks increased after the attempted coup d’état
in Kazakhstan in January 2022. The tragic events
led to the paralysis of all transport cargo flows
across Kazakhstan).
The assessment of the risks inherent in the EAEU
and BRI integration
The risks identified by the SWOT analysis are
divided into controllable and those that are difficult to predict and control. The controlled risks
can be minimized by the efforts of the member
countries of the Eurasian Union and China. They
are as follows:
– Lack of an integrated information system.
– Low quality of the data collection, processing, and transmission.
– Low level of information and digital technologies.
– The global trend of transition to green
technologies and restrictions on greenhouse gas
emissions.
– The use of an obsolete fleet of vehicles and the
lack of green technologies will require significant
investments, which will increase transport costs.
The uncontrollable risks include the following:
– Increasing political confrontation in the region due to the sanctions and, as a result, the negative consequences for national economies and
financial systems (unstable energy prices, devaluation of the national currencies, destruction of the
logistics system, cancellation of joint projects).
– Deterioration of the EAEU member states’
competitiveness.
– Loss of potential customers, opting for alternative transport corridors.
– Increase in the transport costs on the territory of the Eurasian Union.
The prospects of the EAEU should not be
solely associated with the realization of Russia’s
political ambitions to integrate the post-Soviet
space. The coronavirus pandemic has accelerated
the social and political processes in ex-Soviet
countries. The events of 2020–2022 (social and
civil unrest in Russia, Belarus, Kyrgyzstan and
Kazakhstan, the Nagorno-Karabakh conflict be-

tween Azerbaijan and Armenia, Russia’s special
operation in Ukraine, Western sanctions directed against Belarus and Russia) could be a turning
point for the EAEU and for the prospects of integration between the EAEU and BRI. The unstable
political situation in the EAEU may reverse the
integration processes.
Conclusion

Kazakhstan has always been the initiator
of integration processes due to its complex interdependence with the countries of the former
Soviet Union. However, most experts first associate the prospects of the EAEU with Russia’s
political ambitions to integrate the countries of
the post-Soviet space rather than with Kazakhstan’s interests. Our analysis of quantitative data
shows that the economies of the Eurasian Union
have demonstrated sustainable economic growth
until 2021. Linking the EAEU and BRI can provide additional synergies for the participating
countries, and Kazakhstan shows a high interest
in the integration with the BRI both within the
EAEU and independently. The results of our
study show that the EAEU needs geopolitical
support through close cooperation with the BRI,
which could bring significant welfare and trade
benefits to the members of the Union.
However, political reforms are needed for
the successful conjugation of the EAEU and BRI
projects. Despite the promising steps to bring
the EAEU and the Chinese BRI closer together, it is necessary to understand that economic
development is possible only if the interests of
all member countries of the Union are balanced.
For example, for Kazakhstan, joining Chinese
projects means investing in transport infrastructure, revitalizing the regional economy,
and additional opportunities for exporting energy resources to China. Having a strategically
advantageous territorial position, Kazakhstan is
interested in creating an efficient transport and
logistics infrastructure through the EAEU and
the BRI projects.
Our analysis of the national economic programs of the EAEU member states showed contradictions between the national tasks and the
tasks of the EAEU. It is important to note that
the current national economic programs until
2025 will retain their sectoral priorities. However, further integration should consider the
national interests of the member countries, and
the compatibility of national and transnational
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interests in the programs of the EAEU as one of
the main issues that need to be addressed. There
are objective obstacles to integration processes. Successful integration is possible if it results
from internal consolidation and political sta-

bilization of the EAEU and its socio-economic
reforms that guarantee a long-term economic
recovery, making this integration attractive to
people living in the member states and neighboring countries.
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