ECONOMIC ANNALS-XXI

ECONOMICS AND MANAGEMENT OF NATIONAL ECONOMY

ECONOMIC ANNALS-XXI
ISSN 1728-6239 (Online)
ISSN 1728-6220 (Print)
https://doi.org/10.21003/ea
http://ea21journal.world

Volume 202 Issue (3-4)'2023
Citation information: Zhailauov, Ye., Omar, Zh., Ulybyshev, D., & Kuttybaeva, N. (2023). Interregional

interaction in the industrial sector of the economy: assessment methods and intensification factors.
Economic Annals-XXI, 202(3-4), 31-39. doi: https://doi.org/10.21003/ea.vV202-03

Yerlan Zhailauov

PhD (Economics),

Director,

«RATIONAL SOLUTION» LLP

23/7 Shakhterov Ave., Karaganda, 100026, Republic of Kazakhstan
zhailauov@rationalsolution.kz

ORCID ID: https://orcid.org/0000-0002-0609-6256

Zhamilya Omar

MA (Economics),

Researcher

«RATIONAL SOLUTION» LLP

23/7 Shakhterov Ave., Karaganda, 100026, Republic of Kazakhstan
jffeynman@mail.ru

ORCID ID: https://orcid.org/0000-0003-3561-6940

Dmitry Ulybyshev

PhD (Economics),

Associate Professor, Chief Researcher,

«RATIONAL SOLUTION» LLP

23/7 Shakhterov Ave., Karaganda, 100026, Republic of Kazakhstan
d.n.ulybyshev@mail.ru

ORCID ID: https://orcid.org/0000-0003-3534-5992

Nurgul Kuttybaeva

PhD (Economics),

Leading Researcher,

«RATIONAL SOLUTION» LLP

23/7 Shakhterov Ave., Karaganda, 100026, Republic of Kazakhstan
nurg_78@mail.ru

ORCID ID: https://orcid.org/0000-0001-8250-4111

Interregional interaction
in the industrial sector of the economy:
assessment methods and intensification factors

Abstract. This article presents the results of a study of interregional interaction in the industrial sector of
the economy of the Republic of Kazakhstan. The authors propose a methodical approach to assessing
the interaction of regions through the cargo traffics of industrial goods. The most important parameters
reflecting the intensity of interregional interaction are determined, and an index is proposed, on the basis
of which it is possible to control both the level of interregional interaction in general and each parameter
separately. The substantiation of the factors influencing the level and intensity of interregional economic
interaction is given.

Based on a comparative analysis of the structures of regional economic systems and cargo traffics of
industrial goods in Kazakhstan, it was revealed that the highest intensity of interaction is observed between
regions with a similar economic structure. At the same time, such indicators as the value of the gross regional
product and the level of economic diversification do not significantly affect either the volume of interaction
or the number of connections.
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1. Introduction

Interregional economic interaction is a set of economic relations between regions that arise in
the process of social production, solving common problems, accumulation and circulation of in-
tellectual capital. Such interaction makes it possible to intensify the use of the country’s internal
resources and achieve a synergistic effect in the development of the national economic system,
and is also one of the most important conditions for ensuring the integrity and competitiveness of
the country’s economy.

In recent years, the relevance of research on interregional interaction has increased due to the
implementation of the concept of «<smart specialization» of regions, developed by the expert group
«Knowledge for Growth» of the Directorate-General for Research and Innovation of the European
Commission. The idea is to eliminate duplication of competencies in the regions of fragmentation
of innovation support funds in the EU (Foray & van Ark, 2007; Foray, David, & Hall 2009; Balland et
al., 2019; D’Adda et al., 2019; Radosevic et al., 2018; Santoalha, 2019). The smart specialization
strategy sets priorities for regional competitiveness based on the match between scientific and
technological potential and business needs. This means that each region, by concentrating efforts
on alimited set of areas that arise at the intersection of economic activities and scientific and tech-
nological areas, can find its own unique development path and achieve leadership without copying
the development priorities of other territories (European Parliament, 2013). However, the imple-
mentation of such a strategy is possible only with a high level of interregional economic interaction,
since itis necessary to ensure the receipt of benefits, in the production of which the region does not
specialize, with minimal transaction costs.

Interregional economic interaction can be carried out through trade relations, the formation of
horizontal and vertical ties between business entities, cooperation between government agen-
cies, and market integration. At the same time, the exchange of finished products between the re-
gions of the country is one of the weakest and most unstable types of interaction. More important
types of interaction that ensure the development of the economy is the formation of horizontally
and vertically integrated structures (Vicente, 2018).

Itis logical to assume that economically developed regions have a fairly large number of strong
external relations, since they can offer a significant range and volume of products and services
for delivery, consume a large number of resources, and also have significant intellectual capi-
tal. However, the studies conducted in this area have not exhaustively answered the question:
«What factors have a key impact on the scale and nature of interregional economic interaction?»
(Balland & Boschma, 2021), «Is there a relationship between the strength of interregional ties and
the level of economic diversification?» (Boschma, 2017; Whittle et al., 2020). Therefore, within the
framework of this study, it is necessary to test the following hypothetical assumptions:

1. The number of interregional connections depends on the level of diversification of the region’s
economy - regions with a more diversified economy interact with a large number of territories.

2. The scale of interregional economic interaction is directly dependent on the size of the region’s
economy (GRP level).

2. Purpose
The purpose of this study is to assess the level of interregional economic interaction in the
industrial sector of the Republic of Kazakhstan and to identify the factors of its intensification.

3. Brief Literature Review and Methodology

Interregional economic interaction (within one country) as a separate direction of the spatial
economy is being developed to a greater extent by scientists from the post-Soviet space due
to the peculiarities of the territorial organization of these countries, characterized by a high le-
vel of spatial and structural heterogeneity, remoteness of territories and a low level of integration
(Granberg et al., 2007; Suslov et al., 2018; Suspitsyna, 2010). Scientists from Western countries
are more focused on studying the interaction of countries and groups of countries - regions, or is-
sues of cooperation of administrative-territorial units of one country in the framework of solving
individual problems, for example, innovation and technological cooperation (Barzotto et al., 2019;
Varga et al., 2020; Ascani et al., 2020; Hesse & Fornahl, 2020), knowledge sharing between
regions (Hesse & Fornahl, 2020), development of new areas of activity (Balland et al., 2019;
Hidalgo et al., 2018). At the same time, the interaction of non-integrated regions has certain simi-
larities with relations between countries, especially those that are members of a certain coalition.
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Therefore, the scientific methods used in studies of countries’ integration processes can be partly
applied in the study of interregional economic interaction.

In economic science, one can find several different approaches to assessing interregional eco-
nomic interaction. One of the most common approaches is based on quantitative indicators of
trade relations between regions and is characterized by the relative simplicity of calculations and
the availability of data (Rukina, 2003; Latypov, 2009; Thissen et al., 2019; Shirov, 2020).

The second approach involves the use of price methods to assess interregional integra-
tion, since prices tend to equalize in integrated markets (Findlay, 2001; Kim, 2008; Gil-Pareja &
Sosvilla-Rivero, 2005). Hence, according to Paul Krugman and Maurice Obstfeld, «with free trade
and the absence of transport costs or other trade barriers, the same goods should be sold in dif-
ferent countries for the same price» (Glushchenko, 2004).

In accordance with the third approach, the assessment of interregional economic interaction
can be made according to the characteristics of demand, reflecting the behavior of consumers
(Friedman, 2007; Bilas, 2007; Christelis et al., 2008; L. Borisova & D. Borisova, 2021).

Unlike the three previous methods that characterize the integration of markets, the fourth me-
thod, which consists in «forming the effects of external shocks to GDP», characterizes the inte-
gration of economies from the standpoint of mutual penetration and mutual influence. The more
integrated the economies of the regions, the more clearly can be seen the «transfer of shocks» as an
element of the wave dynamics of non-linearly developing regional systems (Makhotaeva et al., 2018;
Forbes & Rigobon, 2002; Altansukh et al., 2017; Moallemi & Melser, 2019,

As the fifth method, it is necessary to highlight the gravitational regression. This is a gravitatio-
nal model, according to which the force of interaction (the flow of goods or factors of produc-
tion) is directly proportional to the mass product (GRP) and inversely proportional to the square
of the distance between them (Dubrovskaya & Kozonogova, 2019; Hjaltadottir et al., 2020;
Nijkamp et al., 2021). This approach serves not so much to measure the level of interaction as to
explain the process of «thickening economic interconnections» (Glushchenko, 2012).

Despite the fact that a fairly large number of studies have been conducted on this topic, a ge-
nerally recognized and easy-to-use methodology for assessing interregional economic interac-
tion has not been developed (lacobucci & Guzzini, 2016).

To achieve the goal of this study, the use of the method of direct assessment of interaction is
required, since the results of the assessment using indirect indicators demonstrate to a greater
extent the effects of interregional interaction, but do not allow us to identify the characteristics of
the links. In this regard, to assess interregional economic interaction, it was decided to use indica-
tors of the cargo turnover of industrial goods between the territories. In contrast to the statistics
of trade between regions, the indicator of the volume of shipped industrial products demonstrates
the movement of exactly goods produced in the regions, transit cargo traffic, as well as resold
goods, are not taken into account. In our opinion, the state of cargo turnover well demonstrates
not only the level of interregional economic interaction, but also its most important properties, and
also allows us to identify the main trends and new opportunities for integration.

According to the proposed approach, each region has four important parameters of interre-
gional interaction:

+ a number of regions with which it interacts;

« a number of directions (industries) of interaction;

+ the volume of shipment of industrial products to other regions;

+ a share of raw materials and materials in the total volume of industrial products imported into
the region.

Accordingly, the intensity of interregional interaction increases with the maximization of the
above indicators. Therefore, the index of interregional interaction can be presented in the follo-
wing form:

Si=0;+A+V+ R, (1)

where:

S; - index of interregional interaction of a particular region;

Q, - the ratio of the number of industries in which the region has interactions (for supplies from the
region) to the total number of traded industries;

A, - share of raw materials and materials in the total volume of deliveries to the region;
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V. - the ratio of the volume of deliveries from the region to the average republican volume of inter-
regional cargo turnover;
R; - the ratio of the number of interactions of a region to the total number of regions in the country.

The convenience of using this method lies in the availability of information, the absence of com-
plex calculations and the objectivity of the results obtained. The limitation of the method is its focus
only on interaction within the industry, while it is impossible to catch the horizontal links formed in
the service sector or agriculture, and it is quite possible that post-industrial centers will be among
the outsiders in terms of the level of interregional interaction. However, this limitation is associated
only with the lack of data, and, in case of gaining access to them, it is quite surmountable.

At the same time, within the framework of this study, the task was to determine the dependence
of the number of connections in the region on the level of economic diversification. And since the
most significant contribution to interregional relations is made by tradable industries, their num-
ber in the regional economy determined the level of diversification. To classify industries based
on tradability, we used the methods of Michael Porter (Porter, 2003) and other scientists from the
Harvard Business School (Delgado et al., 2014).

4. Results and Discussion

The total volume of cargo turnover of industrial goods between the regions of Kazakhstan in
2021 amounted to 17.3 million USD (Figure 1). Data for calculations were provided by the Informa-
tion and Computing Center of the Bureau of National Statistics of the Agency for Strategic Plan-
ning and Reform of the Republic of Kazakhstan (ICC BNS ASPR RK).

The leading regions in terms of the volume of shipped industrial products were Karaganda,
Pavlodar, Kostanay regions, as well as the cities of Astana and Shymkent.

The top 5 product groups with the largest shipment volume included the following:
1) basic metals (28.6%);
2) coke and petroleum products (19.8%);
3) crude oil and natural gas (16.7%);
4) metal ores (8.5%);
5) food products (6.1%).

The most intensively interacting regions in terms of cargo traffic are the city of Aimaty and the
city of Astana, East Kazakhstan and Karaganda regions, the city of Aimaty and East Kazakhstan re-
gion, the city of Aimaty and Almaty region, Mangistau and Atyrau regions (Table 1).

Figure 1:
The volume of shipped industrial products by regions in 2021, thousands USD
Source: ICC BNS ASPR RK
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Three of the five pairs of regions listed above have similar economic structures, interaction bet-
ween them occurs within the framework of specialization industries. Two pairs of regions interact
in the framework of the supply of products in the field of subsoil use. Such connections arise in the
process of formation of network structures and are the most effective.

Table 2 shows the results of calculations of the index of interregional interaction for the regions of
Kazakhstan. According to calculations, the regions with the highest level of interregional interaction
were Pavlodar, Karaganda, East Kazakhstan regions, as well as the cities of Astana and Shymkent

Outsiders in terms of interregional economic interaction included West Kazakhstan, North Ka-
zakhstan, Kyzylorda, Mangistau and Zhambyl regions. It is noteworthy that the city of Almaty is also
among the outsiders in this index, despite the fact that it has connections with almost all regions of
the country. Being the core of the agglomeration and the largest city in Kazakhstan, Almaty attracts
a large amount of resources, and its resources are mainly used to meet domestic needs. Given
the fact that the city also forms the economic system of the territories located in close proximity, it
would be logical to consider Almaty and the Almaty region as a single entity, and in this case the ag-
glomeration would be among the top five in terms of interregional economic interaction.

However, the objective of the index is not only to demonstrate the overall level of interregional
interaction, but also to identify the strengths and weaknesses of the region for each indicator of in-
teraction. For example, the results of calculations show that within the framework of interregional
interaction, the West Kazakhstan, Kyzylorda, Mangystau, Aktobe and Kostanay regions buy most-
ly finished products, and supply raw materials and materials to other regions, in addition, Atyrau,
West Kazakhstan and Kyzylorda regions interact with less than a third of all regions of the country
and only in a few areas (industries).

Thus, having identified the level of interregional economic interaction for each region by calcu-
lating the index, it is possible to assess its dependence on the value of the gross regional product.
It is also necessary to check the dependence of the R; sub-index on the number of traded indus-
tries in the region (the level of economic diversification).

In 2021, the difference between the highest and lowest GRP was more than 8 times (Figure 2).
The top 5 regions with the highest level of gross regional product included: Aimaty city, Atyrau re-
gion, Astana city, Karaganda and East Kazakhstan regions.

Table 1:
The most closely interacting regions in terms of cargo traffic for 2016-2021
No. Regions Volumes, thousands USD
1 Almaty city Astana city 4789403
2 East Kazakhstan Karaganda 3562167
3 Almaty city East Kazakhstan 3243403
4 Almaty city Almaty city 2809405
B Atyrau Mangistau 2763181

Source: Compiled by the authors on the basis of the official statistical information of the ICC BNS ASPR RK
by the order of RATIONAL SOLUTION LLP

Table 2:
The results of the calculation of the index of interregional interaction in the industrial sector
of the economy of Kazakhstan

Region 0; A; Vi R; Si
Pavlodar region 0.3 0.92 1.81 0.53 3.64
Karaganda region 0.48 0.56 1.83 0.65 3.52
Astana city 0.17 0.55 1.65 0.82 3.20
Shymkent city 0.31 0.83 1.38 0.59 3.10
East Kazakhstan 0.28 0.63 1.19 0.53 2.62
Alma-Ata's region 0.45 0.15 1.12 0.88 2.60
Akmola region 0.34 0.24 1.24 0.71 2.53
Atyrau region 0.07 0.87 1.19 0.29 2.42
Kostanay region 0.24 0.05 1.59 0.47 2.35
Turkestan region 0.17 0.81 0.55 0.65 2.18
Aktobe region 0.21 0.03 1.02 0.53 1.79
Almaty city 0.10 0.17 0.27 0.94 1.48
Jambyl Region 0.28 0.41 0.29 0.47 1.44
Mangistau region 0.14 0.02 0.83 0.35 1.34
Kyzylorda Region 0.21 0.02 0.65 0.29 1.16
North Kazakhstan 0.24 0.10 0.25 0.41 1.01
West-Kazakhstan region 0.17 0.03 0.17 0.24 0.61

Source: Compiled by the authors
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The structure of the economy of Kazakhstan is represented by 46 industries, including 12 in-
dustries of local importance (non-tradable), 9 industries of local and national importance (condi-
tionally traded), 25 industries of national importance (traded).

The share of the employed population in the tradable sector of the economy of the Republic of
Kazakhstan in 2021 amounted to 19.7%. This is a fairly low figure compared to the United States
(58.1%) (Harvard Business School, 2020) and the European Union (46%) (Ketels & Protsiv, 2016).
To some extent, this is due to the fact that some of the industries that are tradable in the US and
the EU are still non-tradable in Kazakhstan (virtually the entire service sector).

The share of the tradable sector in the gross domestic product was 31.6%, which indicates the
greater efficiency of the tradable sector compared to the non-tradable one (Figure 3).

Figure 2:
GRP of the regions of Kazakhstan in 2021, thousands USD
Source: ICC BNS ASPR RK

Figure 3:
The share of the tradable sector in the economy of the regions of Kazakhstan
Source: ICC BNS ASPR RK
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The regions with the largest share of employment in the traded sector are the following:
Kostanay, East Kazakhstan, Akmola, North Kazakhstan, Pavlodar regions. To a greater extent,
this is due to the fact that one of the branches of specialization of these regions is agriculture - the
main branch of the traded sector of Kazakhstan.

The top 5 branches of the traded sector with the largest number of employed people included
the following:

1) Agriculture, forestry and fisheries - 1176.4 thousand people (67.6%)
2) Metallurgical industry - 103.5 thousand people (6.0%)

3) Extraction of metal ores - 101.1 thousand people (5.8%)

4) Crude oil and natural gas production - 83.0 thousand people (4.8%)
5) Coal and lignite mining - 40.4 thousand people (2.3%).

This list demonstrates the sectors of specialization of the economy of Kazakhstan - low-pro-
ductivity agriculture, mining and metallurgical and fuel and energy sectors.

Among the regions of Kazakhstan with the most diversified economies, one can single out the
city of Almaty, Karaganda, Almaty, Aktobe, East Kazakhstan and Pavlodar regions (Figure 4). The
regions with the most specialized economy were Shymkent, North Kazakhstan and Atyrau regions.

When comparing the leading regions in terms of GRP (Figure 5), the number of traded indus-
tries in the economy and the level of interregional interaction, a false impression may arise that
there is a linear relationship between these indicators. However, calculations showed that there is
no such dependence: the value of GRP does not affect the index of interregional interaction, and
the level of economic diversification does not affect the number of external relations of the region.

Figure 4:
The number of traded industries and their share in the total employment
of the regions of Kazakhstan in 2021
Source: ICC BNS ASPR RK

Figure 5:
The results of assessing the dependence of indicators
of interregional economic interaction on the level of GRP and diversification
Source: Compiled by the authors
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5. Conclusions
The conducted research allowed to obtain the following results:

1) It was revealed that interregional interaction in the industrial sector of the Republic of Kazakh-
stan is mainly carried out in the mining and metallurgical and fuel and energy sectors.

2) Calculations have shown that there is no dependence between the volume of the gross regio-
nal product and interregional economic interaction, as well as the dependence of the number
of connections and the level of diversification of the region’s economy.

3) It has been determined that a more important factor influencing the intensity of interregio-
nal interaction is the similarity of economic structures. At the same time, the regions between
which horizontal and vertical network structures are formed have the closest and most effec-
tive connection.

4) The substantiated and proposed index of interregional economic interaction allows us to study
in detail the characteristics and parameters of relations.
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