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Interactions of Regional Economies and Multiplicative Effects...

Abstract. Currently, the key areas of Siberian economics include analyzing the economy and assessing the
prospects of the Asian part of Russia. To achieve the goal, it is necessary to determine the contribution of
the Asian part of Russia to the economy of other regions and the country as a whole. The aim of this work
istostudytheinteraction of Russia’s European and Asian parts. The input-output tablesbuilt in the Institute
of Economics and Industrial Engineering, Siberian Branch of the Russian Academy of Sciences for the
European and Asian economic zones as of 2019 allow us to assess the effects of regional interaction at the
industry level using multiplicative analysis tools. The paper presents calculated regional and interregional
coefficients of direct and total costs, as well as balance sheets reflecting the creation and use of products
for European and Asian regions. The results of the study indicate that in the structure of direct costs of
the European part of Russia, the weight of the Asian part is significant for the production of coke and
petroleum products (about 44%), ferrous and non-ferrous metallurgy (about 15%) and other industries.
In the structure of the total costs of the European part of Russia, a high proportion of the Asian part is
observed for extractive industries, ferrous and non-ferrous metallurgy and oil refining industry, which is
partly due to the specifics of recording the results of foreign trade. If we consider the balance of use of
products from the Asian part of Russia, we see that 7.5% of the produced product goes to intermediate
consumption and 3.0% is sent to meet the final demand of European regions. The results of the work can
be used to measure the effects of public financing at the regional and federal levels. Due to the fact that
indirect and full costs account for only those product flows that relate to intermediate consumption, it
seems advisable in the future to elaborate on the methodology so as to include accounting for investment
goods.

Key words: interregional interactions, multi-regional input-output models, European part of Russia,
Asian part of Russia, multiplicative effect, direct and indirect costs.
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Introduction

The knowledge of industry indicators concer-
ning the structure and directions of costs, and the
proportions of the use of manufactured products are
crucial for conducting any serious analysis of
national economy and assessing its development
prospects amid the changes in technology, final
consumption and foreign economic relations.
The most comprehensive picture of the situation
regarding Russia’s economy as a whole is provided
by the input-output tables produced by Rosstat on
a regular basis. Designing such tables in the context
of territories (regionalization) is currently a task for
research teams who use the entire available set of
direct and indirect data to this end.
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The Institute of Economics and Industrial
Engineering, Siberian Branch of the Russian
Academy of Sciences (IEIE SB RAS) carries out
this work so as to further use the tool of optimization
multi-regional input-output models (OMRIOTSs),
which is actively applied in long-term forecasting
of the development of national economy in spatial
and sectoral aspects. Currently, the Institute’s
staff, using this tool, are pursuing the following
goals: building long-term macroeconomic
forecasts and their sectoral and spatial sections
(Ershov, 2012); analyzing and forecasting the
development of the fuel and energy complex of the
Russian Federation (Suslov, Buzulutskov, 2018);
analyzing and forecasting the development of the
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Russian forest complex (Blam, Mashkina, 2019);
analysing and forecasting the development of the
Russian transport complex (Malov, Melentyeyv,
2022); coalition analysis, search for the core and
equilibrium state of the spatial economy of the
Russian Federation (Suslov et al., 2021); agent-
based modeling (Tsyplakov, 2022); assessment of
investment projects (Novikova et al., 2021).
Currently, a set of interrelated models is used to
achieve these goals, which primarily includes static
and semi-dynamic formulations of OMRIOT. The
main purpose of the static model is to estimate
exogenous parameters of the base year for
subsequent use in the semi-dynamic model, which
is the main tool for addressing the tasks listed above.
A static OMRIOT is constructed by spatial
expansion of the all-Russian tables of resources and
the use of goods and services using direct and
indirect regional statistical indicators available in
Russian statistics (Ershov et al., 2021). Thus, a static
OMRIOT reflects the condition of the country’s
economic space in the base year. This allows us to
explore the possibility of using static OMRIOTs
not only to build the foundation of a semi-dynamic
model, but also to measure the structure of
production and the proportions of distribution of
goods and services between industries and regions.
One of the goals of the calculations performed
is to assess the effects of interactions between the
economies of the European and Asian parts of
Russia as of 2019. The relevance of the work
is explained by the fact that the development
specifics of the Asian part of Russia are among
the most important components determining the
development of Siberian economics. It is worth
noting that the current version of OMRIOT fully
corresponds to the research direction. This is
reflected by the spatial context of the economy
at the model level, namely: federal districts with
the division of the Ural Federal District into two
components — the Tyumen Region and the rest of
the territory. We define the Tyumen Region, the
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Siberian and Far Eastern federal districts as the
Asian part of the country (Asia), and all other
regions as the European part (Europe).

The results of the work allow us to obtain
quantitative estimates of the features of economic
interaction between these two macro zones, and the
degree of their interdependence. In the future, it is
planned to conduct a retrospective analysis of the
interaction of the regions, which will allow us to
identify and explain the changes that have taken
place.

Literature review

Foreign experience

An important step toward measuring the effects
of interregional interactions is to assess input-output
tables for regions. When solving this problem,
economists tend to think within the framework
of two paradigms (Oosterhaven, Hewings, 2014).
The first paradigm is based on the construction of
a single input-output table for all regions, which
comprehensively reflects the interregional flows of
intermediate products. In this case, an interregional
input-output model is obtained, in which the
balance of production and distribution of products
in region r looks as follows:

X" =YR ASXS+Y",r=1m,

where A™ — interregional direct cost coeffi-
cients, X",Y" — regional output and end-use
volumes, respectively (in a broad sense, including
the balance of exports and imports, gross fixed
capital formation, and reserves growth).

With this formulation of the model, it becomes
necessary to estimate regional and interregional
input coefficients. The most preferred approaches
are based on the adjustment of national coefficients
using regional indicators that are able to reflect
information about the regions’ “demand” for
goods and services. To understand the general logic,
let us consider location quotients, reflecting the
specialization of a region in relation to the country.
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If the value of the location quotient for region r is
greater than one, then region 7 is more specialized
than the country and can meet its own demand at
its own expense. Otherwise, region r needs supplies
from other regions. Therefore, the proportions of
the spatial distribution of production in the region
can be described as follows
- {LQ{a;;, i L0] <1
Y a{}, if LQf >1

por = [ LeDaf, i LO7 <1
Y 0, if LQ[>1,

where a}}-

country as a whole.

— direct input coefficients in the

There are many variations of location quotients,
but one of the most popular is an indicator proposed
by A. Flegg (Flegg, Webber, 2000):

x?/X?)

x]T / x].n

ix{ 8
7 = (log, |(1+E5)]) s € 0;1)

[ 341

FLQJ; = )V(

where x; — regional output in /-industry,
x{* — corresponding indicator for the country
as a whole.

His methodology is often used in the deve-
lopment of regional tables and models in countries
such as South Korea (Flegg, Tohmo, 2013), Spain
(Azorin et al., 2022), Sweden (Kronenberg, Fuchs,
2021), Japan (Fujimoto, 2018), Finland (Flegg,
Tohmo, 2013), Ireland (Morrissey, 2016) and others.
The relevance of this approach is characterized by
the activity of research on its modification (Pereira-
Lopez et al., 2020; Pereira-Lopez et al., 2021),
including works that use machine learning and deep
learning algorithms (Fukui, 2023).

In addition to location quotients, there is a
group of methods that similarly determine spatial
contributions by adjusting national coefficients.
These include Regional Purchase Coefficients (Lahr
etal., 2020), Regional Supply Percentages (Jackson,
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Jarosi, 2020), and Commodity Balance (Round,
1972). The presented methods are actively used in
many countries, such as the UK, Finland, USA,
Indonesia, etc.

A limitation of the presented approaches lies in
the possibility of using them only for the economy
represented in the context of two regions. In the
case of a multi-regional economy, these methods
are able to quantify how much a region produces
independently (a;;’) and how much other regions
produce for it (a;;). The influence of one region
on other regions (a;;) cannot be determined by the
presented approaches.

The second paradigm is to create separate
tables for each region, after which it becomes
necessary to calculate trade flows between regions.
In this case, a multiregional input-output model
is obtained, the balance of production and distri-
bution of which is as follows':

X = ATXT 4+ YT+ Y (XS = X5, r =1,m,

where X7, X5" — regional export and import
volumes.

When applying this approach, an important step
is to evaluate the “aggregate” coefficients of direct
costs of the regions (technical coefficients). The dif-
ference between the coefficients of A" and A"
matrices is that the former characterizes the
direct costs of this particular region, excluding
products from other regions (interregional direct
cost coefficients) and imported products (import
coefficients), i.e.:

Ar — AT‘T‘ +ZS:/=T Asr +A”m.

The simplest way to assess these indicators is to
equate them with national direct cost coefficients.
For example, this approach was used in the USA
(Isard, Keunne, 1953). However, many authors
identify the need to adjust national coefficients for
interregional price differences (Richardson, 1972)
and industry aggregation (Shen, 1960).

' OMRIOT is a multiregional model.

Economic and Social Changes: Facts, Trends, Forecast
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If the total values of intermediate consumption
by rows and columns are known, it is possible to use
the RAS method (Stone, 1961), which is an iterative
procedure for bi-proportional fitting of quadrants by
rows and columns. For each product, the relative
disparities by rows are calculated as follows:

r
xl'j

XX

T

after which the values of change proportionally
along the rows. Next, a similar procedure is
performed for the columns:

r
X

L
C;i ]

YT

As a result of several iterations, the values of

regional intermediate consumption and, conse-
quently, the values of regional technological
coefficients al-rj are estimated. Moreover, there are
several RAS modifications (for example, CRAS,
GRAS) that are used to regionalize input-output
tables in the Czech Republic (Holy, Safr, 2023), the
Netherlands (Junius, Oosterhaven, 2003; Minguez,
2009), Taiwan (Liu et al., 2013), the United Kingdom
(Wiedmann et. al., 2011), Japan (Gabela, 2020) and
many other countries. It is worth noting that the
RAS method can also be used to update the first
quadrant of input-output tables, both national and
regional (Oosterhaven, 1980).

There is a group of entropy methods that repre-
sent a mathematical programming problem, where
weighted cross-entropy acts as the target functional
(Lamonica et al., 2020):

H= ZZ,,

aj;
Zaulogz(a ) = min, i
ij
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where a!, a — direct cost coefficients of region

ij>
rand country, respectlvely,

x{ — output of industry i of region r;

Yj — proportion of intermediate consumption in

the output of industry j.

The essence of entropy methods is similar to the
RAS procedure, which consists in the adjustment to
known total values in rows and columns with
minimal changes in the table structure.

The method of gravity models is quite popular
for estimating regional export/import values. In
the framework of this approach, the degree of inter-
regional interactions can be characterized by the
distance between regions (the smaller the distance,
the stronger the interaction). This methodology is
used in China (Mi et al., 2018), Brazil (Siroen et
al., 2014), Iran (Tarahomi, Bazzazan, 2021), Japan
(Greaney, Kiyota, 2020) and other countries.

If in interregional models the proportions of the
regional product distribution are set exogenously
(coefficients a 7 and aj; ) then in the case of multi-
regional models the correspondmg indicators must
be measured using calculated values of technological
coefficients and interregional trade. The Moses —
Chenery approach (Zhuoying, 2002) can be applied
to this end. This method is used in this article; thus,
its detailed description is given in the next section.

Russian experience

Russian practice has an experience of compiling
regional tables, but their development was carried
out in a different economic system and based on the
methodology of the balance of national economy
(BNE). So, for 1959, 1966, 1972, 1977, 1982 and
1987, input-output tables were constructed for all
the union republics of the USSR. However, after
the transition to the SNA, statistics authorities no
longer assess regional tables.

After the collapse of the USSR, work on the
creation of regional input-output tables intensified

in the 2000s. Thus, regional balances were
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constructed for the republics of Bashkortostan
(Sayapova, 2004) and Buryatia (Dondokov et
al., 2014), for the Far Eastern Federal District
(Mikheeva, 2005), and for the system of federal
districts of the Russian Federation as a whole
(Zaitseva, 2002; Ershov et al., 2021).

If we talk about the key parameters of the
regional tables, then to calculate the values of
intermediate consumption, the structure of the all-
Russian table was used as an initial approximation,
after which the RAS procedure for balancing
was performed. The import-export values were
determined both by collecting information on
interregional flows from enterprises, and by
applying the basic equation of input-output balance
and further correcting inconsistencies.

Research methodology

To achieve the set goal, it is proposed to modify
the basic formulation of the Moses — Chenery
model by considering “economic” industries
(matrix K) and highlighting imports (column vector
M). Mathematically, this can be described by the
following matrix equation:

KX + M = GAX + GY ,

where X and Y — column vectors (compositions
of vectors X", Y" respectively) of dimension (m X n);
A — quasi-diagonal matrix of dimension
(m X n)x(m X n), the diagonal blocks of which
are regional matrices of direct cost coefficients A”;
G — trading coefficients matrix of dimension
(m X n)x(m X n), consisting of m* diagonal blocks
(Dushenin et al., 2023).

Trading coefficient g;° determines the share of
region r in the internal use of the products of the
i-th industry of region s. The internal use of region
s is understood as the use (output plus import)
minus the export-import balance of a given
region S;:

s
grs = S S
' x; +mi —S7-
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For the economies of two regions (Europe and
Asia), the block matrix model looks like this:

KE 0 XE ME _

(0 KA) xa) Tma) =
GEA\ (4F 0\ (XE . GEE  GEA\ (YE
GAA 0 AA XA GAE GAA YA .

From the constructed Moses — Chenery model,

GEE
= (GAE

it is easy to distinguish the matrices of spatial multi-
pliers of direct and total costs Q and B, respectively,
each of which includes four blocks:

(% %)=
- (3 )= -0

The degree of interdependence and comple-
mentarity of the regions can be viewed from several
angles. First, by the balance of use of products:

KEXE + ME — QEEXE + QEAXA + GEEYE + GEAYA
KAXA + MA — QAEXE + QAAXA + GAEYE + GAAYA

In fact, this means that each region allocates its
resources to its own intermediate and final
consumption, as well as to the intermediate and
final consumption of another region. This allows
determining the “generosity” of the European and
Asian parts of the Russian Federation.

Second, through the balance of product
creation?:

XE+ MF = QFFXE + QFXF + GVAF + MF,
XA+ MA = QFAXM + QMX™ + GVAN + MA.

In fact, this means that the resources of each
region include production costs of all regions,
production activities income (GVA), and imports.
This will determine the “importance” of the
European and Asian parts of the Russian
Federation.

2 GVA — gross value added.

Economic and Social Changes: Facts, Trends, Forecast
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Table 1. Trading coefficients as of 2019

Europe () Asia (r)
Industry Europe (s) Asia (s) Europe (s) Asia (s)
GEE GEA GAE GAA

Agricultural industry 0.994 0.000 0.006 1.000
Forestry and logging 0.812 0.000 0.188 1.000
Fish farming and fishing 0.520 0.000 0.480 1.000
Coal mining 0.116 0.000 0.884 1.000
0il production 0.594 0.000 0.406 1.000
Gas production 0.265 0.000 0.735 1.000
Extraction of ferrous metal ores 1.000 0.322 0.000 0.678
Extraction of non-ferrous metal ores 0.557 0.000 0.443 1.000
Extraction of other minerals 0.772 0.000 0.228 1.000
Food industry 1.000 0.304 0.000 0.696
Light industry 1.000 0.253 0.000 0.747
Woodworking 0.999 0.000 0.001 1.000
Pulp and paper industry 1.000 0.221 0.000 0.779
Printing and copying 1.000 0.548 0.000 0.452
Coke production 0.936 0.000 0.064 1.000
Production of petroleum products 0.992 0.000 0.008 1.000
Chemical industry 1.000 0.237 0.000 0.763
Other non-metallic mineral products 1.000 0.468 0.000 0.532
Ferrous metals 1.000 0.435 0.000 0.565
Non-ferrous metals 0.728 0.000 0.272 1.000
Production of finished metal products 1.000 0.580 0.000 0.420
Mechanical engineering 1.000 0.277 0.000 0.723
Other productions 1.000 0.018 0.000 0.982
Electricity generation and distribution 0.852 0.000 0.148 1.000
Source: own calculations.

Calculation results

Table 1 shows the values of trading coefficients
for the European and Asian parts of the Russian
Federation. As we see, the Asian part of Russia
supplies itself with almost all types of minerals,
which is confirmed by the single values of g4
coefficients and zero values of gt coefficients for
the respective industries. In addition, for many
types of extractive products, the contributions
of this region to the European part of Russia are
so significant that they approach unity (values of
coefficients g”F). In fact, this situation means that
the Asian part of Russia is characterized by excessive

Economic and Social Changes: Facts, Trends, Forecast
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output of raw materials and Asia is the only supplier
of raw materials.

Essentially, the reason for such resource
dependence lies in regional specialization due to
geographical location. However, it is important to
consider the directions of using the resources of the
East. For example, Asia’s high contributions of oil
and gas products to Europe are related to the specifics
of registering the results of foreign trade activities
(the main part of oil and gas exports belongs to the
Central Federal District — Moscow). In addition, it is
necessary to point out the refining and petrochemical
specialization of the European part of Russia.
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Table 2. Spatial multipliers of direct costs as of 2019

Europe (s) Asia (s)

Industry Europe (1) Asia () Europe (1) Asia (r)

QEE QEA QAE QAA

Agricultural industry 0.484 0.004 0.041 0.444
Forestry and logging 0.479 0.022 0.026 0.502
Fish farming and fishing 0.388 0.013 0.029 0.376
Coal mining 0.474 0.077 0.025 0.515
Oil production 0.107 0.013 0.004 0.103
Gas production 0.166 0.008 0.003 0.081
Extraction of ferrous metal ores 0.322 0.054 0.017 0.366
Extraction of non-ferrous metal ores 0.402 0.068 0.022 0.445
Extraction of other minerals 0.282 0.047 0.015 0.319
Food industry 0.708 0.010 0.071 0.657
Light industry 0.633 0.003 0.097 0.574
Woodworking 0.593 0.035 0.038 0.650
Pulp and paper industry 0.596 0.015 0.067 0.589
Printing and copying 0.665 0.003 0.138 0.569
Coke production 0.543 0.238 0.010 0.788
Production of petroleum products 0.493 0.215 0.009 0.709
Chemical industry 0.646 0.012 0.089 0.582
Other non-metallic mineral products 0.621 0.044 0.117 0.534
Ferrous metals 0.635 0.094 0.092 0.643
Non-ferrous metals 0.449 0.067 0.066 0.459
Production of finished metal products 0.647 0.032 0.151 0.561
Mechanical engineering 0.701 0.013 0.157 0.569
Other productions 0.595 0.017 0.101 0.535
Electricity generation and distribution 0.629 0.085 0.011 0.655
Gas production and distribution 0.569 0.078 0.010 0.596
Production and distribution of thermal energy 0.648 0.088 0.011 0.685
Water supply, waste collection and disposal 0.589 0.030 0.062 0.560
Construction 0.551 0.014 0.115 0.455
Trade and repair of ATSIM 0.412 0.007 0.011 0.423
Land transport 0.472 0.009 0.015 0.468
Pipeline transport 0.580 0.012 0.019 0.555
Other transport 0.586 0.003 0.015 0.528
Hotels and catering 0.557 0.007 0.066 0.494
Information and communication 0.488 0.001 0.019 0.474
Financial and insurance activities 0.308 0.000 0.004 0.306
Real estate transactions 0.233 0.003 0.010 0.226
Professional, scientific, and technical activities 0.428 0.002 0.031 0.406
Administrative activities and related services 0.264 0.001 0.012 0.250
Public administration 0.369 0.002 0.013 0.352
Education 0.209 0.004 0.009 0.199
Healthcare 0.363 0.003 0.037 0.331
Culture, sports, leisure, entertainment 0.410 0.004 0.019 0.394
Other types of services 0.407 0.002 0.027 0.382
Activities of households 0.000 0.000 0.000 0.000

Source: own calculations.

66 Volume 17, Issue 6, 2024 Economic and Social Changes: Facts, Trends, Forecast



THEORETICAL AND METHODOLOGICAL ISSUES

Suslov V.1., Dushenin A.I., Ershov Yu.S., Ibragimov N.M.

However, one should not conclude that the
resource potential of this region plays a crucial
role in the economic development of the entire
system, since the high values of gBF coefficients
for minerals characterize only their absence
in Europe (this may extend to other industries
in other regions). More informative results
were obtained at the end of the study when
the structures of creation and use of a regional
product were analyzed.

Table 2 shows the spatial multipliers of direct
costs (amounts by columns). Let us interpret the
results obtained using the example of the “QOil
production” industry for the European part
of Russia: if the demand for the output of the
corresponding industry for Europe increases by
1 ruble, then intermediate consumption in the
European part of the Russian Federation will
increase by 0.107 rubles (regional multiplier), in
the Asian part of the Russian Federation — by 0.013
rubles (interregional multiplier), in the Russian
Federation in total — by 0.120 rubles (national

multiplier).

Analyzing the spatial multipliers of direct
material costs, one can notice a high share of the
Asian part of Russia in the structure of direct costs
of the European part for the industries “Coke
production” and “Production of petroleum products”.
This is due to Europe’s specialization in the sectors
whose production requires raw materials resources,
which Asia possesses. We also point out a high share
of Europe in the structure of direct costs in Asia
for industries such as “Light industry”, “Chemical
industry”, and others.

Table 3 shows the spatial multipliers of total costs
(amounts by columns). Let us interpret the results
obtained using the example of the “Oil production”
industry for the European part of Russia: if the
demand for final consumption of products of the
corresponding industry for Europe increases by
1 ruble, then material costs in the European part
of the Russian Federation will increase by 0.701
rubles (regional multiplier), in the Asian part of the
Russian Federation — by 0.477 rubles (interregional
multiplier), in total in the Russian Federation —

by 1.178 rubles (national multiplier).

Table 3. Spatial multipliers of total costs as of 2019

Europe (s) Asia (s)

Industry Europe (1) Asia () Europe (1) Asia (r)

BEE BEA BAE BAA

Agricultural industry 1.943 0.056 0.180 1.830
Forestry and logging 1.594 0.469 0.145 1.975
Fish farming and fishing 0.679 0.770 0.061 1.500
Coal mining 0.334 1.682 0.132 1.879
0il production 0.701 0.477 0.021 1.154
Gas production 0.362 0.850 0.017 1.143
Extraction of ferrous metal ores 1.600 0.109 0.584 1.130
Extraction of non-ferrous metal ores 0.980 0.869 0.113 1.751
Extraction of other minerals 1.075 0.413 0.067 1.476
Food industry 2.492 0.061 0.983 1.634
Light industry 2.367 0.046 0.876 1.624

Economic and Social Changes: Facts, Trends, Forecast Volume 17, Issue 6, 2024 67
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End of Table 3
Europe (s) Asia ()
Industry Europe (1) Asia () Europe (1) Asia (1)
BEE BEA BAE BAA
Woodworking 2.224 0.138 0.198 2.293
Pulp and paper industry 2.281 0.095 0.732 1.722
Printing and copying 2.462 0.059 1.582 0.980
Coke production 1.613 0.570 0.001 2.213
Production of petroleum products 1.738 0.381 0.053 2.103
Chemical industry 2.402 0.116 0.849 1.717
Other non-metallic mineral products 2.311 0.152 1.291 1.151
Ferrous metals 2.352 0.270 1.233 1.398
Non-ferrous metals 1.467 0.654 0.253 1.883
Production of finished metal products 2.420 0.167 1.629 0.994
Mechanical engineering 2.688 0.108 1.212 1.618
Other productions 2.324 0.098 0.448 2.039
Electricity generation and distribution 1.958 0.551 0.091 2.266
Gas production and distribution 2.219 0.291 0.001 2.283
ePr:g?;;tion and distribution of thermal 9333 0.268 0.087 9348
\é\{g;irszfpply, waste collection and 9 244 0154 0.265 9129
Construction 2177 0.093 0.396 1.896
Trade and repair of ATSIiM 1.761 0.027 0.075 1.735
Land transport 1.895 0.078 0.098 1.862
Pipeline transport 2.104 0.096 0.118 2.023
Other transport 2.190 0.082 0.101 2.027
Hotels and catering 2135 0.045 0.252 1.929
Information and communication 1.946 0.024 0.123 1.855
Financial and insurance activities 1.513 0.009 0.034 1.489
Real estate transactions 1.431 0.028 0.056 1.393
aPCr;JiI/(?Ezisonal, scientific, and technical 1790 0.021 0433 1707
?grr\rlligztrative activities and related 1497 0.023 0.063 1437
Public administration 1.742 0.034 0.097 1.657
Education 1.415 0.029 0.058 1.373
Healthcare 1.765 0.039 0.174 1.641
Culture, sports, leisure, entertainment 1.786 0.038 0.113 1.705
Other types of services 1.771 0.028 0.131 1.666
Activities of households 1.000 0.000 0.000 1.000
Source: own calculations.
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If we analyze the structures of direct and total
costs of the European part of Russia for the “Qil
production” industry, we can see a high share of
Asia in the total costs of Europe and a low share
in direct costs. This is due to the fact that most of
the oil is exported (given the specifics of registering
foreign trade results, such values of the multipliers
are quite logical).

Tables 4 and 5 show the product use balances
for the European and Asian parts of the Russian
Federation, respectively. We interpret the results
obtained using the example of the economy of
the European part of the Russian Federation as
a whole: out of 100% of the products produced
and imported by Europe, 42.8 and 55.4%

are spent within the region on intermediate
and final consumption, while 0.8 and 0.9% go
to meet the corresponding needs of the Asian
part.

Considering the balance of the Asian part, we
see that this economic zone sends about 10.5%
of the produced product to Europe. This is due to
the high level of the raw material base, which
is demonstrated by the importance of Asia’s
interregional influence in the relevant industries.
If we talk about the contribution of the European
part, it is most significant for the industries such
as “Printing and copying”, “Other mineral non-
metallic products” and “Production of finished
metal products”.

Table 4. Balance of use of goods and services in the European part of
the Russian Federation as of 2019, %

Industry IC for Europe IC for Asia FC for Europe FC for Asia
Agricultural industry 62.6 0.0 374 0.0
Forestry and logging 66.0 0.0 34.0 0.0
Fish farming and fishing 61.2 0.0 38.8 0.0
Coal mining 88.8 0.0 11.2 0.0
Qil production 66.1 0.0 33.9 0.0
Gas production 774 0.0 22.6 0.0
Extraction of ferrous metal ores 25.7 3.4 67.4 3.5
Extraction of non-ferrous metal ores 50.8 0.0 49.2 0.0
Extraction of other minerals 68.2 0.0 31.8 0.0
Food industry 24.3 1.2 69.9 46
Light industry 21.0 0.8 74.2 4.0
Woodworking 44.2 0.0 55.8 0.0
Pulp and paper industry 60.9 2.1 35.8 1.3
Printing and copying 89.2 9.0 1.6 0.2
Coke production 65.8 0.0 34.2 0.0
Production of petroleum products 495 0.0 50.5 0.0
Chemical industry 56.8 2.6 39.2 1.4
Other non-metallic mineral products 7.7 10.5 10.8 1.0
Ferrous metals 53.3 5.6 38.6 25
Non-ferrous metals 68.8 0.0 31.2 0.0
Production of finished metal products 59.2 8.0 29.0 3.7
Mechanical engineering 38.8 2.2 54.3 4.7
Other productions 479 0.3 51.6 0.3
Electricity generation and distribution 62.6 0.0 374 0.0
ECONOMY AS A WHOLE 428 0.8 55.4 09
Source: own calculations.
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Table 5. Balance of use of goods and services in the Asian part of the Russian Federation as of 2019, %

Industry IC for Europe IC for Asia FC for Europe FC for Asia
Agricultural industry 2.0 50.5 1.2 46.3
Forestry and logging 23.1 35.3 11.9 29.7
Fish farming and fishing 26.5 1141 16.7 457
Coal mining 33.0 15.3 4.2 47.6
QOil production 18.9 191 9.7 52.3
Gas production 19.9 111 58 63.2
Extraction of ferrous metal ores 0.0 49.0 0.0 51.0
Extraction of non-ferrous metal ores 9.8 91 95 7.5
Extraction of other minerals 18.9 34.0 8.8 38.3
Food industry 0.0 2141 0.0 78.9
Light industry 0.0 174 0.0 82.6
Woodworking 0.1 454 0.1 54.4
Pulp and paper industry 0.0 62.1 0.0 379
Printing and copying 0.0 97.8 0.0 2.2
Coke production 9.8 49.3 5.1 35.9
Production of petroleum products 1.3 48.6 1.3 48.8
Chemical industry 0.0 64.4 0.0 35.6
Other non-metallic mineral products 0.0 91.6 0.0 8.4
Ferrous metals 0.0 68.9 0.0 3141
Non-ferrous metals 26.9 23.8 12.2 37.0
Production of finished metal products 0.0 68.2 0.0 31.8
Mechanical engineering 0.0 32.2 0.0 67.8
Other productions 0.0 50.3 0.0 49.7
Electricity generation and distribution 2.0 50.5 1.2 46.3
ECONOMY AS A WHOLE 15 35.2 3.0 543

Source: own calculations.

Tables 6 and 7 show the balances of products
creation for the European and Asian parts of the
Russian Federation, respectively. Let us interpret
the results obtained using the example of the
economy of the European part of the Russian
Federation as a whole: if we consider the
manufactured and imported product together,
then 100% of its value includes 42.1 and 2.3%
of the material costs of Europe and Asia,
respectively, 45.8% of gross value added and 9.8%
of imports.

The contribution of the Asian part of the
Russian Federation to the European one is quite
high in the structure of use; however, the share of
costs incurred by Asia for Europe in the structure
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of product creation is much lower, which is
comparable with the proportions of production
in the corresponding economic zones. Significant
contributions from the Asian part of the Russian
Federation are observed for the oil refining industry,
metallurgy and energy. Significant contributions
from the European part of the Russian Federation
are typical for the industries such as “Printing and
copying”, “Construction”, “Other mineral non-
metallic products”, “Production of finished metal
products”, etc.

The first calculations based on the two-zone
model of the input-output balance were carried out
at IEIE SB RAS more than 30 years ago. But then
there was another object of research — the country
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Table 6. Balance of creation of goods and services in the European part of
the Russian Federation as of 2019, %

Industry MP from Europe MP from Asia GVA Imports

Agricultural industry 42.0 0.3 471 10.6
Forestry and logging 451 2.0 51.7 1.1

Fish farming and fishing 33.0 1.1 52.5 13.3
Coal mining 36.5 59 34.6 23.1
Qil production 104 1.3 85.1 3.3
Gas production 121 0.6 59.8 27.5
Extraction of ferrous metal ores 30.9 52 59.8 4.1

Extraction of non-ferrous metal ores 34.3 5.7 452 14.8
Extraction of other minerals 27.6 4.6 65.8 2.0
Food industry 63.1 0.9 234 12.5
Light industry 22.4 0.1 13.6 63.9
Woodworking 55.3 3.3 35.2 6.2
Pulp and paper industry 51.0 1.3 30.2 17.5
Printing and copying 65.0 0.3 33.0 1.7
Coke production 53.5 23.4 21.5 1.6
Production of petroleum products 48.1 20.9 28.4 2.6
Chemical industry 431 0.8 22.6 33.5
Other non-metallic mineral products 55.6 4.0 30.5 9.9
Ferrous metals 59.3 8.7 25.3 6.7
Non-ferrous metals 40.5 6.0 43.6 9.9
Production of finished metal products 54.8 2.7 26.7 15.8
Mechanical engineering 38.1 0.7 16.8 444
Other productions 458 1.3 31.6 21.3
Electricity generation and distribution 62.8 8.5 28.6 0.1

Gas production and distribution 56.9 7.8 35.3 0.0
Production and distribution of thermal energy 64.7 8.7 26.5 0.1

Water supply, waste collection and disposal 63.9 3.2 30.5 2.4
Construction 53.2 1.4 42.7 2.8
Trade and repair of ATSiM 414 0.7 57.9 0.0
Land transport 46.5 0.9 51.2 1.4
Pipeline transport 57.3 1.1 40.3 1.3
Other transport 55.0 0.3 38.5 6.2
Hotels and catering b5.2 0.7 43.2 1.0
Information and communication 441 0.1 46.2 9.6
Financial and insurance activities 30.0 0.0 67.2 2.8
Real estate transactions 23.2 0.3 76.2 0.2
Professional, scientific, and technical activities 39.4 0.2 52.6 7.9
Administrative activities and related services 21.2 0.1 58.9 19.8
Public administration 29.3 0.2 70.5 0.0
Education 201 0.4 781 1.4
Healthcare 32.4 0.2 67.2 0.1

Culture, sports, leisure, entertainment 40.8 0.4 58.4 0.4
Other types of services 404 0.2 58.9 0.5
Activities of households 0.0 0.0 100.0 0.0
ECONOMY AS A WHOLE 421 2.3 45.8 9.8

Source: own calculations.
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Table 7. Balance of creation of goods and services in the Asian part of
the Russian Federation as of 2019, %

Industry MP from Europe MP from Asia GVA Imports
Agricultural industry 3.6 38.8 47.6 10.0
Forestry and logging 2.4 47.6 494 0.5
Fish farming and fishing 2.8 36.5 59.5 1.3
Coal mining 2.4 51.0 45.6 1.0
Oil production 0.4 10.2 88.2 1.2
Gas production 0.3 8.1 914 0.2
Extraction of ferrous metal ores 1.7 35.6 59.8 2.8
Extraction of non-ferrous metal ores 2.1 43.1 51.7 3.0
Extraction of other minerals 1.5 31.7 66.2 0.5
Food industry 5.7 53.7 20.6 19.9
Light industry 0.7 4.1 2.5 92.8
Woodworking 3.5 60.8 29.4 6.3
Pulp and paper industry 5.1 46.5 241 24.2
Printing and copying 13.0 54.9 28.6 3.6
Coke production 1.0 779 20.0 1.1
Production of petroleum products 0.8 69.1 27.5 2.6
Chemical industry 4.1 275 15.3 53.1
Other non-metallic mineral products 9.1 4147 27.7 21.6
Ferrous metals 79 55.8 23.0 13.2
Non-ferrous metals 6.2 43.8 453 4.7
Production of finished metal products 7.7 28.8 14.5 491
Mechanical engineering 4.5 16.6 8.6 70.3
Other productions 7.5 40.1 289 234
Electricity generation and distribution 1.1 65.4 33.4 0.1
Gas production and distribution 1.0 59.6 39.3 0.2
Production and distribution of thermal energy 1.1 68.5 30.4 0.1
Water supply, waste collection and disposal 6.6 59.6 29.4 44
Construction 11.0 43.9 42.1 3.0
Trade and repair of ATSiM 1.1 42.7 56.2 0.0
Land transport 1.5 46.5 51.2 0.9
Pipeline transport 1.8 55.1 42.3 0.8
Other transport 1.4 49.0 422 7.4
Hotels and catering 6.5 49.0 43.6 1.0
Information and communication 1.6 40.2 42.9 15.2
Financial and insurance activities 0.4 29.0 65.5 5.1
Real estate transactions 0.9 22.5 76.2 0.3
Professional, scientific, and technical activities 2.7 35.1 48.7 13.5
Administrative activities and related services 1.0 20.2 59.5 19.3
Public administration 1.0 28.0 71.0 0.0
Education 0.9 19.3 78.8 1.0
Healthcare 3.3 29.6 67.1 0.1
Culture, sports, leisure, entertainment 1.9 39.3 58.4 0.5
Other types of services 2.6 38.0 58.7 0.7
Activities of households 0.0 0.0 100.0 0.0
ECONOMY AS A WHOLE 2.7 34.5 54.5 8.3

Source: own calculations.
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in the context of “the RSFSR — the rest of the
USSR”. The composition of the economy reflected
in the input-output tables was also different: only
the branches of the manufacturing sector were
represented; as for intangible services, whose
share in the economy is currently quite large and
continues to grow, there was not even such a thing
as gross output. The industry classifier was also
more aggregated. In this regard, the performed
research has obvious signs of novelty according to
the mentioned criteria.

Conclusion

The quantitative estimates of the interaction
between the European and Asian parts of the
Russian Federation presented in this paper show
that the contribution of Asian regions is most
significant for the products of mining industries.

Due to the fact that the indirect and full costs
consider only those product flows that relate to
intermediate consumption, it seems advisable in
the future to develop the methodology in the
direction of accounting for investment goods. In
addition, in the future, it is planned to attempt to
build regional tables of the use of domestic and
imported goods for more detailed accounting of
intermediate import costs and a deeper assessment
of the impact of foreign trade on the economy of
the regions.

The problem of disaggregating the classifier of
economic activities remains relevant, since the
aggregated representation of industries in input-
output tables contains an implicit hypothesis about
the complete interchangeability of all products
included in one industry. Calculations based on
more detailed tables will allow us to obtain more
reliable indicators of interregional interactions, and
the degree of interdependence of the economies
of the macro regions should increase. These
calculations can be carried out after the Rosstat’s
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promised publication of detailed tables for 2021.

Such tables will make it possible to make the
transition from a two-zone analysis of the economy
to a multi-regional one at a higher level. In addition,
the problem of interregional “supplies” of
services provided by economic entities of one
region to consumers of other regions seems to
be relevant. Including them in the number of
products involved in interregional exchange will
help to carry out a more complete analysis of the
specifics of interregional relations. When making
calculations using a multi-regional model, we find
it most relevant for assessing the role of the Central
Federal District as the main provider of financial,
information and trade services for enterprises and
the population of other districts.

The calculations performed allow us to state that
the relationship between the two macro zones has
the following specifics: the development of the
Asian part of the country has a greater positive
impact on the economy of the European part of
the Russian Federation than the development of
the European part on the Asian economy, since the
range of goods produced in the European part of the
Russian Federation is much wider than in the Asian
part, especially investment goods, in particular
machinery and equipment. Therefore, investments
in the Asian part and the growth of production
here will have a significant indirect impact on the
economy of the European part. This kind of effect
will be even more significant when it is included
in the interregional model of “supply” of services,
for many of which Europe clearly dominates and
actually serves a significant part of their market in
Asia. The further disaggregation of the classifier of
activities presented at the model level will make
it possible to obtain more accurate quantitative
estimates of the interaction features of the two

macro zones.
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