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TRANSFORMATION OF THE TERRITORIAL AND SECTORAL STRUCTURE
OF INDUSTRY OF THE REPUBLIC OF BELARUS

The purpose of the study is to identify and characterize the transformation processes that occurred in the territorial and sectoral
structure of the industry of the Republic of Belarus from 1990 to 2018. The study was conducted on the basis of the use of
original database of industrial enterprises created by the author. The methodical algorithm of the economic and geographical
analysis of changes in the territorial-branch structure of the industry on the basis of an estimation of territorial concentration,
territorial differentiation of manufacture and accompanying structural changes is offered. As a result, the author came to the
conclusion that a robust center-peripheral stratification of the territorial-sectoral structure has developed with the formation
of the Minsk industrial agglomeration given a growing number of industrial enterprises and nodal elements in Belarus over
the period of the research. This requires the development of directions for improving the territorial organization of society
and regional policy in the country. The novelty of the study is determined by the first economic and geographical analysis of
transformational changes in the territorial and sectoral structure of industry of the Republic of Belarus for the entire period
since the proclamation of sovereignty. This analysis is based on the use of the author’s database on the number of large and
medium-sized industrial enterprises. On the one hand, it is characterized by a number of limitations, but, on the other hand, it
has a practical advantage in relation to other works on similar subjects.
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I.1.3anpydcbkuli
Binopycbkuin nepxaBHuin yHiBepcuTeT, MiHcbk, Pecny6nika binopycb
TPAHC®OPMALIA TEPUTOPIANIbHO-TANY3EBOI CTPYKTYPU MPOMWUCIIOBOCTI PECMYEBIIKU BINTOPYCb

Mera IOCHIPKEHHS — BUSIBICHHS W XapakTepUCTHKa TpaHchOpMaLiHMX IpoLeEciB, AKi BigOyaucs B TEpUTOpiaJbHO-
raiy3eBiil CTpyKTypi npomucioBocti PecryOniku binopycs 3a niepion 3 1990 poky mo 2018 pik. JJocmimkeHHs: poBeaeHO
HA OCHOBI BHKOPHCTaHHS aBTOPCHKOT 0a3W JaHWX 3a KUIBKICTIO MPOMHCIOBUX MiJAMPUEMCTB. 3apOIIOHOBAHO METOIHYHHI
AJTOPUTM EKOHOMIKO-Teorpa)iyHOT0 aHai3y 3MiH Yy TEpUTOPIANbHO-Taly3eBill CTPYKTYpi MPOMHCIOBOCTI Ha OCHOBI
OLIIHKM TE€PUTOpiallbHOI KOHLEHTpALil, TepuTopiaibHoi AudepeHLialii BUPOOHULTBA Ta CYIYTHIX CTPYKTYpHHUX 3pYLIEHb.
OOrpyHTOBaHO BHCHOBOK, IO 3a NEPioA JOCHIiIkeHHs B Biopyci npu 30inblIeHHI KiIbKOCTI IPOMUCIOBUX IiANPUEMCTB
i yhclia By3JIOBUX €JIEMEHTIB CKJajacs CTilika IeHTp-nepudepiiiHa crpaTtudikaiis TepUTOPiaabHO-Taly3eBOi CTPYKTYpH 3
(dhopmyBaHHSIM MiHCHKOT POMHUCIIOBOI artomepaiiii. [{e morpedye po3poOieHHs HanpsMIB BJOCKOHAICHHS TEPUTOPIaIbHOT
oprasizaifii CycHiJibCTBa 1 perioHaJbHOI MOJITHKKA B KpaiHi, y TOMY YHCII 13 3aCTOCYBaHHSIM HAIpaIfOBaHb reorpadiqHol
HayKH.

Kniouogi cnosa: ceocpais npomuciosocmi; mepumopianbHo-eany3esa CImpyKkmypa, mpanc@opmayis; KOHyeHmpayis,
Ooupepenyiayis, cmpykmypui spywenns, Pecnybnika Binopyce.

Relevance of the research

As of today the industry is the main branch of
specialization of the Republic of Belarus, just like in
the period of the collapse of the USSR. In 2018 over
1 million people were employed in industry (1028.6
thousand people or 23.7 % of the total employed
population), which produced 25.9 % of the country’s
gross domestic product [1]. However, it has gone
through fundamental changes caused by a change
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in the economic system, the search for its place in
the international geographical division of labor and
the cyclical nature of economic development [2].
These changes were reflected in all structures of the
industry: reproductive, organizational, institutional,
production and technological (sectoral) and
territorial.

Under these conditions, the statement not only
about the inheritance, but also about the invariability
of the territorial structure of the industry of Belarus
since the existence of the USSR still holds a strong
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position due to the insufficient attention of Belarusian
scientists to this issue. At the same time, the study of
changes in the territorial-sectoral structure of industry
forms the basis for understanding of its territorial
organization, allows analyzing the motivation of
business entities in locating their enterprises [3],
as well as assessing the nature of transformation
processes in all structural elements of the system.
This ensures the relevance of the present research
and is an important aspect of improving the regional
industrial policy in the country.

The state of the arts of the issue, key works

The works [4, 5, 6] are devoted to the problem of
transformation of the territorial and sectoral structure
of industry in individual post-socialist countries.
A comprehensive study of spatial changes in the
industry of Central and Eastern Europe and the CIS
countries was carried out by [7, 8]. Most of the named
researchers note the presence of deep structural
changes in industry, which are caused by the spatial
contraction of industrial production in post-socialist
countries under the influence of the transition to
market conditions of management.

The most relevant studies of this topic in
independent Belarus include the economic and
geographical analysis of changes in the territorial
organization of the entire economic complex |[3,
9, 10], the development of the territorial structure
of individual regions [11, 12], the dynamics of the
territorial structure of individual subsectors and the
emergence of new forms of territorial organization
of industry [13, 14]. Special attention was also paid
to the transformation of the territorial and sectoral
structure of the economy of the Belarusian-Russian
borderland in connection with the integration
processes in the post-Soviet region [15-17]. At the
same time, Belarusian scientists were unable to
unpack the nature and extent of changes which the
territorial-sectoral structure of industry underwent
during the period of sovereignty, since no research
was carried out on the transformation of this structure
of industry as a whole in order to identify changes
in the territorial concentration of production, as well
as to assess the new conditions and factors in the
distribution of productive forces in industry.

The purpose of the study is to identify
and characterize the transformation processes that
took place in the territorial and sectoral structure of
industry in Belarus for the period from 1990 to 2018.
To achieve this, it is necessary to widely use statistics,

quantitative research methods and methodological
approaches of economic geography.

Research methods

The concept of «territorial structure of the economy»
was introduced during the formation of a systemic-
structural approach in economic geography in the
second half of the 20th century, associated with
the name of the soviet geographer 1. M. Maergoiz,
who first defined the territorial structure as a set of
interrelated and interdependent territorial elements.
The scientist proposed to consider the territorial
structure as a triune, consisting of an integral-spatial
(interconnected and interdependent parts of the
country), multiple territorial and sectoral (complex
interaction of territorial structures of individual
industries), and nutritional and distribution (linear-
network-nodal structure of production infrastructure)
forms [18]. G. M. Lappo and P. M. Polyan added
one more form to this tripartite system— a support
frame, which was considered as the main integral
element of the territorial structure [19, p. 235-239],
and P. Ya. Baklanov came to the opinion that the
first and second structures of . Maergoiz represent a
certain level of generalization of the single territorial
structure of the economy, wherein the third one is
its most important component [20, p. 26]. These
ideas were developed in the views of A. P. Gorkin
and L. V. Smirnyagin on the superposition structures
of production: territorial-production (location
of production and technological elements, their
combination, connections and interactions within
the industry), territorial and organizational (location
of organizational and economic elements, their
combination, connections and interactions within
the industry) and spatial (morphology of industry in
two-dimensional space, devoid of specific economic
content) [21].

Given the above conclusions, in this work the
territorial and sectoral structure of the country is
understood as the interconnected and interdependent
spatial arrangement and distribution of the primary
elements (enterprises) of the economic system
(industry) across regional subsystems. Based on
this definition, the transformation of the territorial
and sectoral structure of industry reveals itself in
continuous quantitative and qualitative changes in the
spatial relations of the primary elements of industry
and its regional subsystems, caused by exogenous
and endogenous changes in the international or
macro-regional position of the country in the
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geographical division of labor. In our opinion,
the transformation of the territorial and sectoral
structure, first of all, manifests itself through the
territorial concentration or dispersion of production,
its territorial differentiation or simplification, as well
as the corresponding structural changes.

To address the set research problem, we’ve
employed an up-to-date statistical database on the
number and localization of the primary elements of
the industrial system. This database was collected by
the author during the period of work on his candidate
dissertation [22] and updated as of 2018. It includes
large and medium-sized industrial enterprises
employing over 100 people, localized in a certain
territory. These organizations carry out at least one
stage of production of a part, assembly or finished
product. This database differs from official statistics,
since the latter also includes small and micro-
organizations, and their localization is determined by
the legal address instead of the production address.
This database made it possible to carry out:

1) assessment of territorial concentration using
indices:

e concentration coefficient (CR,), calculated by
the formula 1:

CRy=%}—1Y, | (1)

where Y is the share of the region (r) by the
number of large and medium-sized industrial
enterprises (%). This coefficient is the sum of the
specific gravity of the three largest regions. It is
expressed as a percentage and is characterized in the
following ranges: 70% <CR, <100% corresponds to
high concentration, 45% < CR, < 70% - to moderate
concentration, and CR, <45% - to low concentration
of the industry;

e the coefficient of regional concentration (K)
proposed by S. P. Adashkevich [23] and calculated
by the formula 2:

K, =+HHI = /EYE, )

This coefficient is the squared Herfindahl-
Hirschman Index (HHI), expressed as a percentage
and characterized in the following ranges: K> 75%
corresponds to a very high concentration level,
50% < K < 75% to a high level, 25% < K < 50% is
the average level, and K < 25% is the low level of
industry concentration.

2) assessment of territorial differentiation, as
a measure of the diversity and variability of the
system, using:
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o difference in the number of large and
medium-sized industrial enterprises (N) of the last
actual (2018) and base (1990) years, units;

o index number with changed weights (7 ),
calculated by the formula 3:

_ SN xY} [TND Y]
e TYy

where N’ and N’ are the number of large and
medium-sized industrial enterprises in the r-region
and their share for this indicator (¥’ and Y’) in
the reporting (1) and base (0) years, respectively.
For its interpretation, 100% is subtracted from the
calculated value. The resulting number reflects
how much the arithmetic average of the number
of large and medium-sized industrial enterprises
of the reporting period has changed (decreased or
increased) compared to the baseline.

3) assessment of structural changes based on
indices:

e the difference in the share of regions by the
number of large and medium-sized industrial
enterprises (V) in the last actual (2018) and base
(1990) years, %;

e the index of structural changes by V. M. Ryabtsev
(1,), which is calculated by the formula 4:

: 3)

I‘U’f

vyl

(VYY) 4)

where Y’ , ¥° is the share of regions by the number
of large and medium-sized industrial enterprises in
the reporting (1) and base (0) years. The scale for
assessing the differences between the two structures
according to V. Ryabtsev’s index has several levels:
the similarity of structures (/, = 0.000 — 0.030),
a very low level of differences in structures (/, =
0.031 -0.070), low (Z, = 0.071 - 0.150), substantial
(I, =0.151-0.300), significant (/, =0.301 - 0.500),
very significant (/, =0.501 —0.700), opposite (/, =
0.701 - 0.900), the polar opposite of structures (1, =
0.901 and higher) [2].

The research algorithm consists of three stages:
1) characteristics of the geographical features of
the location of new enterprises in the regions of the
country; 2) economic and geographical analysis
of the transformation of the territorial and sectoral
structure using the above indices; 3) interpretation
of the results obtained and general conclusions
following the research.
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Fig. 1. Changes in the sectoral structure of industry of the Republic of Belarus by type of economic activity for the
period 1991-2018
Note — Symbols of types of economic activities (TEA) are presented in the text.

Presentation of the main content with
substantiation of scientific results

The transformation of the territorial and sectoral
structure is due to the economic system which has
emerged and functions in the country now. It obeys
its laws and depends, on the one hand, on its stability,
and on the other hand, on its ability to perceive and
quickly adapt to changing environmental conditions
[2, 3, 5, 6]. The main criterion reflecting these
changes is the dynamics of structural elements. The
collected statistical data show that in 2018 relative
to 1990, the total number of new enterprises (N)
increased by 683 units and amounted to 1527 units.
This indicates a significant increase in the number
of structural elements and suggests the presence
of transformation processes in the industrial
system of the Republic of Belarus. We carried out
a k-means cluster analysis based on the indicators
of the difference between the number of large and
medium-sized industrial enterprises (units) and the
modulus of their share (%) in the context of types of
economic activities (TEA) for the period 1990-2018.
As a result, the above assumptions were confirmed.
This allows us to distinguish three groups (clusters)
according to the specific features of changes in the
sectoral structure of the country’s industry (Fig. 1).

The first group includes the following types of
economic activities: food production (CA — the share
in the sectoral structure of industry by the number
of large and medium-sized enterprises was 32.3 %
in 1990 and 25.3 % in 2018, respectively), goods
and clothing (GD — 11.0 % in 1990 and 11.7 % in
2018), and the production of rubber, plastic products
and building materials (CG — 11.6 % in 1990 and
12.3 % in 2018). They are characterized by high rates
of opening new industrial enterprises (more than 80
units) with their average values of changes in the
share in the sectoral structure of industry for the study
period, except for food production, the decrease in
the share of which was maximum (-7.1 %). These
types of economic activity are the most attractive
for small and medium-sized businesses due to the
high rate of return on entrepreneurial activity and
consumer focus on the primary needs of the local
population.

The second group includes five types of economic
activity: the production of wood and paper products
(CC - 5.0 % in 1990 and 7.5 % in 2018), the
production of chemical products (CE — 3.0 % in
1990 and 4.8 % in 2018), metallurgical production
(CH -4.9 % in 1990 and 7.3% in 2018), production

ISSN 1561-4980. Ukr. geogr. , 2020, 4(112)



Transformation of the territorial and sectoral structureof industry of the Republic of Belarus 33

of machinery and equipment (CK — 11.6 % in 1990
and 10.3 % in 2018) and the production of other
finished products (CM — 3.6 % in 1990 and 6.5 %
in 2018). They are characterized by indicators of the
opening of new industrial enterprises over 40 units.
with a high increase in their value in their share
in the sectoral structure of industry, except for the
production of machinery and equipment (-1.3 %).
All the presented types of activity during the period
of sovereignty were mainly characterized by a stable
demand for domestic products in the domestic
market, as well as by trade on international markets.
This can be explained both by the availability of local
raw materials, which create absolute advantages,
and skilled labor resources and production assets,
which offer comparative advantages for the products
of these industries. These circumstances created
additional incentives for potential investors to
develop production within the country.

The third group consists of 8 types of economic
activity: mining (B — 0.4 % in 1990 and 0.3 %
in 2018), production of coke and petroleum
products (CD — 2.7 % in 1990 and 1.6 % in 2018),
pharmaceutical production (CF — 0.6 % in 1990 and
1.0 % in 2018), production of computing, electronic
and optical equipment (CI — 2.6 % in 1990. and
2.5 % in 2018), production of electrical equipment
(CJ—=5.1 % in 1990 and 4.4 % in 2018), production
of vehicles (CL — 1.9 % in 1990 and 1.8 % in 2018)
and co-generation and distribution of electricity
and water supply (D+E — 3.8 % in 1990 and 2.8 %

in 2018). They are characterized by low rates of
opening new industrial enterprises and changes
in their share in the sectoral structure of industry.
These types of economic activity are distinguished
by high dependence on sources of raw materials,
capital intensity of production and long-term
turnover of working capital, with their predominant
export orientation, which makes the opening of new
enterprises a difficult task that requires large financial
injections with confidence in the availability of stable
sales channels for end products.

The above tendencies in the sectoral structure of
the industry of the Republic of Belarus in terms of
the number of large and medium-sized enterprises
predetermined changes in the support frame of its
territorial structure. Thus, there is a general increase
in the number of nodal elements of the support
frame (n) from 241 units in 1990 to 322 units in
2018 (Table 1). This is due to the formation of more
flexible principles for the location of enterprises
(from minimizing costs to maximizing profits)
and decrease in the rigidity of their connection to
the already functioning infrastructure. The largest
number of new nodal elements was formed in the
Minsk region and amounted to 48 units more in
2018 compared to 1990, the smallest number — in the
Homiel and Hrodna regions (5 units, respectively).

The government’s economic policy to attract
foreign investment has led to the creation of new
industrial spots and centers in the suburban areas of
large cities, in medium and small towns, and also in
rural areas (Fig. 2). The largest number of enterprises

Table 1.

Main indicators of the development of the key elements of the territorial and sectoral structure of the industry
of the Republic of Belarus by regions for the period 1990-2018

n, units r=yJs/n
Regions S, sq.km 1990 2018 1990 2018
Brest region 32639 35 45 30.5 km 26.9 km
Viciebsk region 39973 44 50 30.1 km 28.3 km
Homiel region 40370 46 31.4 km 29.6 km
Hrodna region 25127 34 39 27.2 km 25.4 km
Minsk region including Minsk 40 202 63 111 25.3 km 19.0 km
Mahiliot region 29276 24 31 34.9 km 30.7 km
Republic of Belarus 207 587 241 322 29.3 km 25.4 km

Note — Legend: S — area of the region (sq.km.); n — the number of nodal elements (units); ¥ — the average distance

between the nodes (km)
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Nodal elements

according to the level of industrial significance:
(O - national;

QO -regional;

o -local. Including:

[[]- formed before 1990

I - formed since 1991.
Administrative districts of Belarus
by the number of new industrial /
enterprises (since 1991): .

more than 25
from 10 to 25
from 5to 9

[[—] under than 5

Numbers on the map indicate: T
1 - China-Belarus Industrial Park «Great Stoney
2 - Belarusian nuclear power plant

Fig. 2. Changes in the support frame of the territorial and sectoral structure of the industry of the Republic of
Belarus for the period 1991-2018

was opened in the immediate geographical vicinity of
the capital in the Minsk region (Baratiliany, Hatava,
Zaslaiije, Zdanovi¢y, Kalodzis¢a, Madulii¢y, Novy
Dvor, etc.). This tendency is triggered by the creation
of preferential economic conditions for investors in
these territories by the government. As a result of
the predominant opening of enterprises in the Minsk
region, where the average distance between the nodal
elements of the support frame (») decreased from 25.3
to 19.0 km (Table 1), there have been significant
changes in its spatial pattern, which has been
transformed from a uniform to the agglomeration-
nodal one accompanied by the formation of the
Minsk industrial agglomeration.

The above transformation processes have shaped
the regional structure of the Belarusian industry

in terms of the number of large and medium-sized
industrial enterprises in 1990-2018. They are
presented in Table 2.

Firstly, the territorial concentration of industry
over the entire study period decreased insignificantly
(CR,=-0.7 %, K, = —0.1 %), remaining within the
average level. These changes occurred despite a
significant increase in the share of the city of Minsk
(+3.2 %) and the Minsk region (+1.7 %) with a
concomitant largest decrease in the Brest region
(-1.5 %). Secondly, the territorial differentiation of
industry has increased significantly. On average, the
number of large and medium-sized enterprises in
each region increased by about 100 units, with the
highest rate in Minsk (146 units) and the smallest
in Mabhiliotu (72 units) regions. The arithmetic mean
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Table 2.

Changes in the regional structure of industry of the Republic of Belarus by the number of large and medium-sized

enterprises for the

period 1990-2018

Regions / Years 1990 2000 2010 2018 2018-1990
N Y. N Y. N Y. N Y, N Y,
Brest region 133 15.8% 173 14.7% 208 14.9% 218 14.3% 85 | -1.5%
Viciebsk region | 120 14.2% 160 13.6% 187 13.4% 204 13.4% 84 | -0.9%
Homiel region 143 16.9% 180 15.3% 209 14.9% 244 16.0% 101 | -1.0%
Hrodna region 113 13.4% 145 12.4% 167 11.9% 189 12.4% 76 | -1.0%
Minsk 86 10.2% 165 14.1% 194 13.9% 205 13.4% 119 | +3.2%
Minsk region 148 17.5% | 229 19.5% 275 19.7% 294 19.3% 146 | +1.7%
Mahilioti region | 101 12.0% 122 10.4% 158 11.3% 173 11.3% 72 | -0.6%
Republic of 844 | 100.0% | 1174 | 100.0% | 1398 | 100.0% 1527 100.0% | 683 -
Belarus
CR, 50.2 % 49.6 % 49.5 % 49.5 % -0.7 %
K 38.4% 38.4% 38.4% 38.3% -0.1%
" 0 140 % 166 % 181 % -
I 0 0.067 0.067 0.056 -

Note. Legend: N — the number of large and medium-sized industrial enterprises (units); Y, — share of regions by the
number of large and medium-sized industrial enterprises (%).

of the number of large and medium-sized industrial
enterprises in 2018 compared to 1990 increased by
81% (I, = 181%), which confirms this conclusion.
This is due to the formation of market conditions in
the country. Under these conditions, there is a constant
emergence of new product niches with continuous
natural selection among enterprises. Thirdly, the shifts
in the regional structure of Belarusian industry in the
number of large and medium-sized enterprises over
the period 1990-2018, according to V. Ryabtsev’s
assessment of differences, are interpreted as very
low (/, = 0.056). This is due to the high inertia of
space and dependence on the created infrastructure,
despite the above changes.

Conclusion

The main trends in the transformation of the territorial
and sectoral structure of the Republic of Belarus for
the period from 1990 to 2018 include:

1) A significant increase in the number of primary
elements of the industrial structure from 844 to 1527
units, especially in activities aimed at meeting the
internal needs of the population, and a concomitant
increase in the number of nodal elements of the
support frame from 241 to 322 units, respectively.
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This is due to changes in the existing economic
system and the country’s entry into the Eurasian
Customs Union (since 2015 in the EAEU) and
reflects its high territorial differentiation.

2) Minor changes in the regional structure of
industry in terms of the number of large and medium-
sized industrial enterprises, which are characterized
by the actual invariability of the level of territorial
concentration of production (CR, = 0.7 % and K =
—0.1 %, respectively) and very low structural shifts (]
=0.056). This is due to the high inertia of space and
the dependence of production on the development of
the accompanying infrastructure.

The economic and geographical analysis of the
transformation of the territorial and sectoral structure
of the industry of Belarus indicates that a stable
center-peripheral model of relations has developed
in the country. In this model, the Minsk industrial
agglomeration is given the role of the economic
center. Regional centers, cities with a population of
100 thousand people and administrative districts,
which link the EU countries and the Russian
Federation within the trans-european transport and
communication corridor No. 2 (Brest — Orsha),
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are of semi-peripheral importance. The rest of the
territory, where new production facilities are opened
rather rarely, is the periphery of the territorial and
sectoral structure of industry. The results obtained
are of high practical importance when clarifying the
implemented medium and long-term state forecasts
and programs of socio-economic development of
the Republic of Belarus and developing new ones.
High stratification of the territorial organization
of industry is characteristic of most countries with
an emerging market economic system. However,
as applied to Belarus, this tendency requires a
corresponding improvement in regional policy with
a gradual transition from a uniform to a stimulating
principle of distribution of funds among regions
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