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Abstract: Being a form of territorial division of labor, economic specialization should be considered
as a strategic management priority, contributing to a competitive territorial production structure
and, consequently, regional economic growth. The article is devoted, firstly, to the development
of a method for assessing the level of territorial division of labor based on a new coefficient of
regional economic specialization; and secondly, to the investigation of regional specialization effects
on economic growth. The purpose of the to substantiate the influence of the territory specialization
factor on industrial economic growth, along with other conventional factors of regional development,
using econometric methods based on an extended exogenous growth model. Premised on the data
from Russian manufacturing industries and using a new coefficient of regional specialization, the
authors have developed and verified an original approach to substantiate the effectiveness of regional
clustering for ensuring the growth of industrial output based on an extended exogenous growth
model. Approbation of the proposed assessment method and verification of research hypothesis
formulated by the authors have been carried out using regional statistical data of the Russian
Federation for the period from 2005 to 2019. The empirical analysis results have contributed to
a place-based theoretical approach, involving both the cluster concept and the concept of “smart
specialization”. The practical significance of the research is to validate clustering feasibility as a form
of territorial division of labor and provide a number of principles for the regional industrial policy
based thereon to accelerate territorial economic growth.

Keywords: region; territory; division of labor; economic growth; regional specialization; industrial
diversification; clusters

1. Introduction

The new challenges facing society in the era of globalization and major transforma-
tions necessitate the development of a well-balanced regional policy focused primarily on
creating an effective production structure for the territory. Regional economic specialization
should, firstly, be considered as a strategic management priority leading to the creation of a
competitive structure of the economy and economic growth, and secondly, as a necessary
condition for sustainable development.

The existing theoretical developments in the field of regional economic development
lead to the conclusion that economic progress is randomly distributed in space, and regional
conditions differ significantly. This is due, first of all, to the high specificity and diversity of
regional factors that reflect the individual conditions for the development of regions. This
problem is especially relevant for Russia due to its territorial size, and the socio-cultural,
natural resource, and climatic diversity of the internal economic space.

Research into the issue of existing disproportions in the level and dynamics of regional
economic growth goes back to An Inquiry into the Nature and Causes of the Wealth of
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Nations by Adam Smith (Smith 2007) first published in 1776. Since then, a number of
theoretical and empirical works have been devoted to regional economic development
factors. In accordance with the new economic geography concept, there are two groups of
regional development factors: “first nature causes” (natural resource capital, geographical
location), and the “second nature causes”, which include agglomeration and cluster effects,
human capital and the institutional environment (Boschma 2005; Krugman 1991a, 1991b,
2009; Fujita et al. 2001).

The ambiguity of the research results on the economic structure in the context of ensuring
economic development is demonstrated by the so-called the MAR vs. Jacobs controversy. The
MAR model is an abbreviation that combines the theories of Alfred Marshall (Marshall 1890),
Kenneth J. Arrow (Arrow 1962) and Paul M. Romer (Romer 1990), and proposes that spatial clus-
tering and intra-industry knowledge spillovers, that is, regional specialization, positively
affect the economic growth. In turn, the model of Jane Jacobs (Jacobs 1969) emphasizes the
importance of inter-industry knowledge spillovers and thus the diversification of economic
structure. These conflicting approaches have given rise to numerous empirical studies
examining the relationship between economic structure and knowledge spillovers that
drive innovation and growth (De Groot et al. 2016). However, despite numerous studies on
the question of whether regional specialization or diversification contributes to economic
growth, a clear answer has not yet been found (De Groot et al. 2016). At the same time, the
views of researchers on this issue reflect diverse, and sometimes conflicting, approaches
(Rothgang et al. 2017). There are studies showing the risks of overspecialization (clustering)
of regions, leading to a weakening of regional economic stability and the emergence of
a technological blocking effect (Uyarra and Ramlogan 2012). Among other things, it is
also unclear what is meant by specialization: the absolute scale of economic activity in the
region, its share in the regional economy, or its share in the country’s economy as a whole?
Are the effects of specialization static, or is its impact evolutionary?

These facts actualize the need to continue the research on the problem of specialization
in the context of stimulating the economic development of the territory. According to
Frenken et al. (2007), a starting point for our study, the agglomeration economy is based
on the tendency of economic activity to cluster (accumulation, concentration), as firms
benefit from localization next to other firms. As a result, new sales markets are emerging,
the functionality of enterprises’ products is growing, the interdependence of suppliers and
consumers is increasing, and the pace of innovative activity of enterprises is enhanced.
According to De Groot et al. (2009), industrial concentration and economic specialization
contribute to the emergence of positive externalities that could affect economic develop-
ment, employment, and income in a given territory. Fagerberg and Srholec (2002) have
substantiated the importance of specialization for regional economic growth.

The research hypothesis is that the qualitative regional structure of the economy is a
key factor for industrial economic growth along with other conventional factors presented
in the economic growth literature.

In this article, we, firstly, develop a categorical apparatus, which is necessary for
conducting the research. We propose the category of “level of specialization of the region”
(or “regional specialization”), which is necessary in order to determine the general special-
ization of the territory, demonstrating the strength of manifestation of agglomeration effects
in the economy of the region. This requires some kind of indicator, on the basis of which
one can judge how much the whole region, and not just a single industry, is specialized
and focused on some types of economic activity. To this end, we are developing a new
coefficient of economic specialization of the territory based on the Herfindahl–Hirschman
index, which will allow us to quantify the territorial division of labor (TDL) and study its
impact on economic development.

Secondly, to study the impact of regional specialization on economic growth rates,
we conduct an econometric analysis. We accept certain assumptions and limitations. In
particular, the growth of manufacturing industry production is considered in the calcu-
lations, which is directly due to the logic of the study of specialization and limitations
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in the amount and comparability of available statistical data for the analysis. The the-
oretical basis of the analysis is the provisions of economic geography and regional eco-
nomics; in particular, our work is based on the Mankiw–Romer–Weil (MRW) growth model
(Mankiw et al. 1992).

The purpose of the study is to substantiate the influence of the territory specialization
factor on industrial economic growth, along with other conventional factors of regional
development, using econometric methods. The authors will develop and test an origi-
nal approach using the data of the manufacturing industry of the Russian economy to
substantiate the effectiveness of regional clustering in order to ensure the growth of in-
dustrial production based on an extended econometric model of exogenous economic
growth (Mankiw et al. 1992) using a new coefficient of regional specialization. Testing
of the proposed assessment method and verification of the research hypothesis will be
carried out on the statistical data of the Russian regions in the context of 10 manufacturing
industries for the period from 2005 to 2019. The practical significance of the study lies in
the proposition of the fundamental principles for the regional industrial economic policy
implementation.

The paper proceeds as follows. Section 2 presents an analysis of foreign and Russian
literature on territorial division of labor, regional economic specializations, and clusters.
Special emphasis is given to conceptual approaches that explore the relationship between re-
gional specialization and clustering, and economic development. The conducted theoretical
analysis made it possible to formulate the research hypotheses. Section 3 introduces the re-
search methodology, including the development of a new coefficient for assessing regional
specialization. It also describes the algorithms for collecting, preparing and analyzing
statistical data, as well as building econometric models to test the formulated hypothe-
ses. Section 4 presents the approbation results of the developed methods and approaches
based on the manufacturing industry data from the regions of the Russian Federation,
demonstrating the positive effect of specialization on the manufacturing industry growth.
In Section 5, the authors discuss propositions arising from the conducted analysis. This
section also highlights the key findings of the study and presents its theoretical contribution
and practical significance. In Section 6, some limitations of the research and future research
perspectives are proposed.

2. Literature Review and Hypothesis Development
2.1. The Triad of Categories “Territorial Division of Labor—Regional Economic Specialization
Clusters”

Having omitted a definition of the territorial division of labor, Karl Marx noted that it
“assigns certain industries to certain regions of the country” (Marx 1983). Baransky (1980) has
specified territorial (geographical) division of labor as a spatial form of social division, when
different countries (or regions) work for each other, the result of labor is transported, and
there is an obligatory gap between the place of production, and the place of consumption.

In this context, Lenin’s views are of particular interest (Lenin 1971, p. 431): “Territorial
division of labor, specialization of certain districts in the production of a single product,
sometimes one type of product, and even a certain part of the product have indirect
relationship with division of labor, emphasizing an inseparable unity of territorial division
of labor, and regional specialization”.

In turn, foreign authors have focused mainly on the study of clusters and cluster policy
(Isaksen and Karlsen 2012; Njøs and Jakobsen 2016). For example, keyword searching
for “regional specialization” and “regional cluster” has shown 2359 and 8285 results,
respectively, in the Scopus database (Figure 1). However, clusters are a modern form of
territorial division of labor. In our opinion, an integrated approach, linking the processes
of territorial division of labor, regional economic specialization, and clusters into a single
system is required. It seems important to integrate the links between the above theories in
terms of identifying the relationship between regional specialization, and regional economic
development.



Economies 2022, 10, 172 4 of 19

Economies 2021, 9, x FOR PEER REVIEW 
 4 of 20 
 

for “regional specialization” and “regional cluster” has shown 2359 and 8285 results, re-
spectively, in the Scopus database (Figure 1). However, clusters are a modern form of 
territorial division of labor. In our opinion, an integrated approach, linking the processes 
of territorial division of labor, regional economic specialization, and clusters into a single 
system is required. It seems important to integrate the links between the above theories in 
terms of identifying the relationship between regional specialization, and regional eco-
nomic development. 

 
Figure 1. Dynamics of the number of publications that contain the terms “regional specialization” 
and “regional cluster” in their titles, keywords, and abstracts. 

In previous studies, the authors have formulated the following definition: “Regional 
economic specialization is the achievement of competitive regional advantages based on 
the territorial division of labor due to the development of competitive industries with 
products mainly export-oriented and manufactured in quantities that significantly exceed 
local needs at relatively low labor costs, localization of economic activity due to a certain 
combination of socio-economic, geographical, historical, cultural, natural-climatic and 
other indicators” (Korostyshevskaya et al. 2021). 

“Smart specialization” strategy that manifests a place-based approach to regional 
economic development (Barca et al. 2012) should be mentioned within the framework of 
our research. It allows identifying strategic areas for regional development based on the 
analysis of their strengths, institutional context and the potential of the regional innova-
tion system (European Commission 2017). The major difficulty with this approach is the 
selection of “smart specialization” industries and substantiation of the very role of spe-
cialization within this process (Dzemydaite 2021). 

It should be emphasized that being diverse and interdependent TDL forms, regional 
economic specializations and clusters based thereon have been increasingly used as ob-
jects of influence of regional economic policy. 

In literature circles, a discussion about the positive effects of economic clustering was 
initiated by Michael Porter, followed by Marshall who distinguished two main areas be-
tween such positive effects. The first one is associated with realization of benefits from 
close proximity of enterprises, or with the so-called “agglomeration economies”. The sec-
ond one is based on the MAR spillover model, according to which knowledge is trans-
ferred from one company, institution, or organization to another within the cluster due to 
formal and informal relationships, and the creation of “social networks” of interaction 
between employees. This model suggests that clusters should thereby increase the human 
capital of workers and become more attractive for the implementation of innovative pro-

0
100
200
300
400
500
600
700
800
900

20
22

20
20

20
18

20
16

20
14

20
12

20
10

20
08

20
06

20
04

20
02

20
00

19
98

19
96

19
94

19
92

19
90

19
88

19
86

19
84

19
82

19
80

19
78

19
76

19
74

19
72

19
70

19
67

19
65

19
62

19
51

19
39

regional
specialization

regional
cluster

Figure 1. Dynamics of the number of publications that contain the terms “regional specialization”
and “regional cluster” in their titles, keywords, and abstracts.

In previous studies, the authors have formulated the following definition: “Regional
economic specialization is the achievement of competitive regional advantages based on the
territorial division of labor due to the development of competitive industries with products
mainly export-oriented and manufactured in quantities that significantly exceed local needs
at relatively low labor costs, localization of economic activity due to a certain combination
of socio-economic, geographical, historical, cultural, natural-climatic and other indicators”
(Korostyshevskaya et al. 2021).

“Smart specialization” strategy that manifests a place-based approach to regional
economic development (Barca et al. 2012) should be mentioned within the framework
of our research. It allows identifying strategic areas for regional development based
on the analysis of their strengths, institutional context and the potential of the regional
innovation system (European Commission 2017). The major difficulty with this approach
is the selection of “smart specialization” industries and substantiation of the very role of
specialization within this process (Dzemydaite 2021).

It should be emphasized that being diverse and interdependent TDL forms, regional
economic specializations and clusters based thereon have been increasingly used as objects
of influence of regional economic policy.

In literature circles, a discussion about the positive effects of economic clustering
was initiated by Michael Porter, followed by Marshall who distinguished two main areas
between such positive effects. The first one is associated with realization of benefits from
close proximity of enterprises, or with the so-called “agglomeration economies”. The second
one is based on the MAR spillover model, according to which knowledge is transferred
from one company, institution, or organization to another within the cluster due to formal
and informal relationships, and the creation of “social networks” of interaction between
employees. This model suggests that clusters should thereby increase the human capital of
workers and become more attractive for the implementation of innovative projects. Indeed,
with clustering in the economies of developed countries, clusters have become fields for
innovations, patents, and technological progress along with their original value as a catalyst
for regional economic development.

In the context of our research, it seems necessary to trace the development of sci-
entific thought in terms of territorial economic development and regional specialization
(clustering) linkage.
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2.2. Relationship between Regional Specialization and Economic Development

Stemming from territorial division of labor, clusters are reviewed in numerous do-
mestic and foreign studies. However, one should recognize the insufficiency of empirical
research that substantiates the positive impact of specialization as a prerequisite for re-
gional clustering and agglomeration effects on territorial economic development. Some
papers demonstrate the difficulty of evaluating cluster policies due to their complexity,
high dimensionality, and temporal dimension of policy effects (Rothgang et al. 2017). There
was an extensive debate on the influence of specialization of regional economic structure
on its economic growth and development (Kemeny and Storper 2014). These studies date
back to Plato’s considerations in his Republic, where he says that the division of labor
within the state leads to greater efficiency (Sandelin et al. 2001). Many arguments in favor
of the existence of this relationship were expressed by David Ricardo (1817) in the theory
of comparative advantages and later by Paul Krugman (2009) in the theory of comparative
efficiency, being actively used in regional studies.

The works of Jacobs (1969), Marshall (1920), Arrow (1962), and Romer (1990) have
played a major role in the study of economic specialization and diversification.

The concept of agglomeration economies suggests that firms benefit from close prox-
imity to other firms by reducing transaction costs for coordination and communication.
The theory substantiates the advantages of production specialization over diversification
(Marshall 1890). In (Marshall 1920) it is noted that homogeneous or similar industries,
despite their economic independence, have a tendency to geographical concentration. Ac-
cording to his theory, there is a kind of multiplier effect with close location of enterprises,
since there are benefits from being located close to enterprises with similar specialization
and demand for factors of production. A significant contribution to the elaboration of this
assumption was made by (Hausmann et al. 2007; Hausmann et al. 2011). Porter (2003) pays
attention to the co-location of specialized types of economic activity. He determines the
nature of the formation of regional specialization based on the buyer–seller relationship, or
technological similarity between industries and regions. Besides, a certain type of economic
activity of an individual territory is formed both by the efforts of ordinary companies, and
by scientific and educational institutions, specialized government organizations, financial
institutions, and consultants, which additionally reveals the institutional nature of regional
specialization. He allocates the totality of related regions and industries into clusters, which
he considers as a single object of development and management, using the cluster approach
and methodology (Porter 2003). In later research, the cluster approach in regional special-
ization is viewed as integration and interconnection of industries and space (McCann and
Ortega-Argilés 2013).

The problem of formation of regional specializations was studied by Krugman, the
founder of the new economic geography. He notes that geographical concentration and
close interaction between companies allows achieving an agglomeration effect that stim-
ulates innovative activity and becomes an important competitive advantage in modern
conditions. The processes of specialization and diversification resulting in regional in-
equality were studied in terms of this theory (Krugman 1980, 2009). Some authors
(Scott 1988; Storper 1997) investigated the reasons for the emergence of industrial ag-
glomerations and their positive impact on the efficiency of individual enterprises. As
a result of joint activities, they manage to achieve economies of scale and collaborative
localization. In turn, the region with a concentration thereof becomes more competitive in
global markets. This region accumulates specialized knowledge, skills, norms, values, and
common institutions.

In turn, Frenken et al. (2007) argue that it is more promising for the long-term economic
growth of a region when its industrial structure includes many interconnected products
(“related variety”). It contributes to economic growth by stimulating Jacobs- type of
knowledge externalities. Innovative activities emerge as a result of diversification in
modern regional areas of specialization (Hassink and Gong 2019). This approach has
become widespread in numerous empirical studies (Asheim et al. 2011; Boschma and
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Frenken 2009; Boschma et al. 2016; Shediac et al. 2008; Frenken et al. 2005; Neffke et al.
2011; Boschma et al. 2015). Despite using different dependent variables (e.g., new products,
industries, technologies), measures of relatedness (e.g., product relatedness, technological
relatedness, skill relatedness), spatial units of analysis (countries, regions, cities, labor
markets), and time periods (Boschma 2017), these studies admit relatedness to be an
important factor in regional diversification. Thus, related diversification turned out to be
more common in the regions, but unrelated diversification occurs less frequently.

Regional diversification is a deeply uncertain process that can be reduced by relying
on existing local capacity to diversify into new activities (Frenken et al. 2007). For example,
it is easier for regions to switch from motorcycles to trucks than from bananas to computers,
because motorcycles and trucks require similar capabilities, while bananas and computers
require diverse capabilities.

Unfortunately, this approach does not specify whether this situation is the cause, or the
result of previous diversification. Therefore, it remains unclear, if one should have increased
specialization in the past in order to subsequently cover a wider range of economic activities.
Gunnar Myrdal (1957) put forward the thesis that specialization leads to a more complex
industrial structure. Later, this thesis was developed in the core-periphery model within the
framework of the new economic geography, which demonstrates an economy’s successful
specialization, its expansion and diversification through economies of scale in the domestic
market. In our opinion, it is important to perceive the nature of diversification when
new potential activities emerge within the sectoral structure of the economy. However,
specialization emphasizes that these activities are related to the regional context and
experience, and to previous activities implemented in the given territory.

The processes of specialization and diversification and their impact on the economic
development of the territory are closely related to the research on agglomeration effects
in the economy. Frenken et al. (2007) identify four groups of benefits from agglomeration
effects in economics, leading to prosperity of some regions while others lag behind.

Firstly, the new economic geography emphasizes increasing economies of scale as an
advantage of agglomeration. Secondly, the source of the agglomeration effect is the localized
economy. This source is related to the so-called MAR externalities originating from industry
specialization (McCann and Ortega-Argilés 2013). According to Krugman, the advantages of
economies from localization are as follows: economies due to specialization; labor market;
knowledge spillovers. Indeed, information about innovations is more easily disseminated
among agents located in the same territory, thanks to social ties that favor mutual trust and
private personal contacts (Gamidullaeva et al. 2020). Hence, clusters provide many more
innovative opportunities for enterprises compared to dispersed location (Tolstykh et al. 2020).
Thus, George Stigler (1951) found that the creation of specialized suppliers requires a
sufficiently large industry market. Thirdly, agglomeration effects arise from urban size
and density, and urbanization economies are available to all local firms. There are benefits
from close proximity of a variety of economic, cultural, social and political organizations
and actors, which is characteristic of large cities with developed infrastructure, networks
and opportunities for innovation. Finally, according to Frenken et al. (2007), the source
of the agglomeration economy is Jacobs-type knowledge externalities, or cross-industry
externalities (Jacobs 1969). As stated by the author, the diversity of industries is a favorable
environment for creating innovation and growth. Indeed, the creation of innovative
products and technologies requires cross-sectoral interaction, and knowledge, technology
and cooperation exchange.

However, the researchers associate a more diversified economic structure with regional
economic development. For example, according to (Jacobs 1969), the more diversified an
economy is, the more are the opportunities to create a greater range of goods and services.
It is close location of firms that contributes to knowledge, information and experience
exchange between economic agents and collaboration of different industries, positively
affecting the creation of innovative products at their intersections. A crucial aspect is the
linkage between these technologies (Balland et al. 2019). Some authors consider the risk
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associated with technological obsolescence, and vulnerability to changes in the external
environment, including the ongoing COVID-19 crisis outcomes as a key argument against
specialization (Skare et al. 2021; Zhang et al. 2021). The authors speak of the drawback of
diversification, being the lack of opportunities for the development of collective learning
and competition, which hinders the development of new specializations in the regions
(Iacobucci and Guzzini 2016; Capello and Kroll 2016).

In this article, we focus the research on the effects of sectoral structure of the economy
on regional economic growth rates, namely, the effects of a localized economy and industry
specialization, which greatly contributes to MAR vs. Jacobs studies.

Since each region in Russia is characterized by a unique set of factors, then any model
simplifies the real situation to a certain extent. Based on the analysis of the experience
of the most prosperous regions in Russia and the above literature review, the following
research hypothesis has been formulated: there is a direct relationship between regional
specialization and industrial economic growth rates (regions with greater specialization
have higher growth rates).

3. Methodological Framework
3.1. Operationalizing Specialization

There are a number of important indicators presented in the literature for quantifying
the level of regional economic specialization:

• Location quotient;
• Per capita production coefficient;
• Regional merchantability quotient.

At this stage, without going into the analysis of the above indicators, it can be seen that
the location quotient is closely related to locating economic activity, and the concentration
of larger scale types of production (obtaining necessary economic profits); the per capita
production coefficient reflects the ability to meet the demand in the region in the best
possible way; and the regional merchantability quotient reflects the possibility of solving
other commercial problems. We consider the proposed indicators for quantifying the level
of regional economic specialization in more detail.

The location quotient (LQ) is the ratio of a given industry share in the production
structure of the region to the share of the same industry in the country:

LQ =
VR
TR

:
VC
TC

(1)

where VR is the volume of industry production by region; VC is the volume of industry
production by country; TR is the total industrial production of the region; TC is the total
industrial production in the country.

The per capita production coefficient (PPC) is the ratio of the share of the regional
economic sector in the corresponding structure of the country’s sector to the share of the
regional population in the country:

PPC =
VR
VC

:
RP
CP

(2)

where VR is the volume of industry production by region; VC is the volume of industry
production by country; RP is the population of the region; CP is the population of the
country.

The regional merchantability quotient (RMQ), often referred to as the export coefficient,
is calculated as the ratio of the regional production export of the relevant industry to its
production:

RMQ =
PE
IO

(3)
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where PE is regional production export of the relevant industry (produced in the region,
excluding transit); IO is the output of the relevant industry.

If some integral indicator is developed to combine the three coefficients, being rather
difficult to interpret, it would be more qualitative than quantitative.

Despite a measurement of economic specialization in the sense of LQ indexes being
broadly used, there is still a literature gap for more critical analysis of the applicability of
quantitative measures for policy purposes. This point of view is supported by many authors
(Dzemydaite 2021; Hassink and Gong 2019; Foray 2019). As Benner (2020) highlighted,
there is a need for rigorous assessments and a critical judgment of the currently used
techniques in policy formation.

The above coefficients assess the level of regional specialization in an individual
industry, but none of them calculates the total level of industry territorial specialization,
although there is no doubt that a region can have several specialized industries. In our
opinion, the level of regional specialization, focusing on certain types of economic activity,
or the development of certain industries, could be used to determine regional specialization.

We propose a method for assessing general territorial specialization based on the
Herfindahl–Hirschman index (Hirschman 1964). The coefficient of territorial specialization
(Spec) is calculated as the sum of the squares of each industry’s share in the total volume of
regional production, resulting in the diversification level of any territorial unit economy
(the level of general territorial specialization).

Spect =

(
Ind1t

GRPt

)2
+

(
Ind2t

GRPt

)2
+ . . . +

(
Indnt

GRPt

)2
(4)

where Indit is the volume of supplied products of the i-th industry in comparable prices of
t year; GRPt is the gross regional product in t year; n is the number of industries.

The coefficient of regional specialization shows how much the economy of a particular
region or country is diversified. Being simple to calculate, the coefficient provides the
opportunity for making cross-country comparisons, for historical analysis of specialization
trends, and for assessing the whole regional specialization.

As highlighted above, in order for a region to achieve a higher level of specialization
in some types of economic activity, it should have at least partial demand in foreign
markets. For this reason, it is the tradable industries that should be included in the
analysis of economic specialization. Traded sectors are those whose products are sold
internationally, and these can be both goods and services (Gervais and Jensen 2019; Francois
and Hoekman 2010). However, most studies have focused on the manufacturing sector,
implicitly assuming that services cannot be sold in international markets, although this is
not the case. In our study, the research object is the manufacturing industry as the most
indicative to demonstrate the significance of the specialization factor, and the service sector
is excluded from the calculations.

3.2. Methodology and Description of Variables

The data source is the Federal State Statistics Service (Rosstat) unless otherwise noted.
The data for 83 regions of Russia (some data for the Republic of Crimea and the city of
Sevastopol are unavailable) for 2005–2019 have been used for calculations (Federal State
Statistics Service (Rosstat) 2021). In accordance with the MRW model, the growth rate
of manufacturing industry adjusted for inflation has been used as a dependent variable.
Some independent variables used in similar calculations in the literature, namely, institu-
tional conditions and technological development, have been added to the MRW model.
Having selected a number of feasible indicators for each factor, the research objectives
were to determine the most important regressor and explore the obtained dependencies for
multicollinearity.

Table 1 shows the considered factors, their designations, the used indicators, and the
expected effect thereof on regional development.
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Table 1. Variables.

Variable Designation Indicator Effect

Dependent Variable

Regional Development lnY Real output of the manufacturing industry, thousand rubles

Key Factors

Regional Specialization SQ Regional specialization coefficient +

Physical Capital Savings Rate inv_output Ratio of the previous year’s investments to the volume of
manufacturing industry output of the current year, % +

Human Capital Savings Rate
educ Share of employed urban residents with tertiary education, % +

student Number of students, per 100 people +

Additional Factors

Institutes for Entrepreneurship

small Number of small enterprises, including micro businesses, per
1000 units +

crime Number of crimes registered per year, per 100,000 people −
raex Weighted-average RAEX investment risk rating +

Development and Implementation of
New Technologies import Import of machinery, equipment and vehicles to nominal GRP, % +

The physical capital savings rate has been estimated as the ratio of the previous year’s
investments to the reporting year’s gross regional product (GRP). Thus, we have evaluated
the extent to which investments in capital of the past periods are revealed in the current
year’s regional growth. To assess the human capital savings rate, standard educ and student
indicators described in the literature review have been used. The educ indicator is the share
of employed residents with tertiary education (Zemtsov and Smelov 2018). It also assesses
the quality of human capital and the impact of agglomeration effects (Fujita et al. 2001)
associated with concentration and diversification of economic activity in cities. The student
indicator is the number of students per 100 people.

Favorable institutional conditions contribute to attracting investment, expansion of
lending and the development of small and medium-sized businesses leading to an increase
in the level of regional development (Audretsch and Keilbach 2002). To assess regional
institutional quality, we have used the investment risk calculations of the Expert RA
Rating Agency (RAEX). The total index involves such particular risks as financial, social,
managerial, economic, environmental, and criminal, thus covering the whole range of
possible changes in the institutional environment (Zemtsov and Smelov 2018).

Crime rate is one of key indicators of environment quality, which correlates with
investment risk assessments. A high crime rate can denote poor protection both for
property rights, and health and life of potential investors.

Entrepreneurial activity serves as an additional indicator of institutional quality for
domestic investors (entrepreneurs). To assess the accumulated knowledge and the level of
technological development, the import performance indicator for machinery, equipment,
and vehicles has been used (Zemtsov and Smelov 2018).

We have assessed the effect of regional specialization on the growth of regional man-
ufacturing industry output in the framework of the classical β-convergence model. The
presence of β-convergence suggests that there is a negative relationship between the initial
value level (e.g., income, carbon dioxide emissions, energy productivity) and its growth
rate. The regression equation for testing β-convergence is as follows:

1
T

ln
(

Yt

Yt−T

)
= α + β ln(Yt−T) + other factorst + errort (5)
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where Yt is the value of Y variable in the current period t; Yt−T is the value of Y variable
with a T lag. A negative significant coefficient β indicates the presence of convergence. The
rate of convergence (Ricardo 1817) is calculated as λ = − 1

T ln(1 + β). In our case, Y is the
actual output of the manufacturing industry. We have used panel data and calculated the
growth to the previous year. Therefore, T = 1 and Equation (5) takes the following form:

ln
(

Yit
Yi,t−1

)
= αi + µt + β ln(Yi,t−1)

+γSQit + δ1inv_outputit + δ2educit + δ3studentit + δ4smallit + δ5crimeit
+δ6raexit + δ7importitt

+ errorit

(6)

where i is the number of the region; t is the year.
Thus, the effect of specialization is assumed to be the same in all regions over the years,

and it is represented by the coefficient γ. However, each region may have its individual αi
effects. In addition, various effects on growth (general trends for all regions) depend on
the years and are represented by the coefficient µt. According to our hypothesis, we expect
the effect to be significant (i.e., the coefficient γ is significantly different from 0 in terms of
statistics), and positive. The coefficient β is expected to be significant and negative in the
presence of convergence.

Such a model is sometimes regarded as a fixed effects model, but this can hardly be
completely appropriate. The fact is that there is a term ln(Yi,t−1) on the left- and right-hand
sides of the equation. Therefore, the model can be written as:

ln(Yit) = αi + µt + (1 + β) ln(Yi,t−1)
+γSQit + δ1inv_outputit + δ2educit + δ3studentit + δ4smallit + δ5crimeit
+δ6raexit + δ7importitt

+ errorit

(7)

It can no longer be assessed as a fixed effects model, since there is a lag of the dependent
variable on the right-hand side. Thus, it is a dynamic model, and there is an endogeneity
problem. We will evaluate it using the bias corrected LSDV dynamic panel data estimator
(Bruno 2005).

4. Results

Calculations of specialization coefficients for 2005–2019 have been carried out using
data from ten manufacturing industries (Table 2). A yearbook Regions of Russia: Socio-
Economic Indicators published by the Rosstat has served as a source of annual statistical data.
An electronic collection is available at: https://www.gks.ru/bgd/regl/b19_14p/Main.htm
(accessed on 1 February 2021)].

A reference book titled Structure of the Shipped Products (Works, Services) Volume by Type
of Economic Activity–Manufacturing has been used.

The MS Excel package has been applied to prepare the initial statistical data and
calculate the related indicators1.

Statistical data on the real output of the overall manufacturing industries (ten indus-
tries for the Russian Federation) have been used for the analysis (Table 2). The current
output for each industry has been adjusted taking into account the consumer price index. It
has been revealed that the manufacturing industry classification would change four times
from 2005 to 2019 due to grouping and regrouping of some categories, which allows all
classifications to be brought to a single form. We have applied analytical procedures to
present comparable data for the whole period from 2005 to 2019 (Table 2).

https://www.gks.ru/bgd/regl/b19_14p/Main.htm
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Table 2. Classification of manufacturing industry by periods (2005–2011; 2010–2012; 2013–2016; 2017–2019).

2005–2011

Manufacture
of Food

Products,
Including

Beverages and
Tobacco

Manufacture
of Textiles and

Textiles
Products

Manufacture
of Wood and

Wood
Products

Manufacture
of Pulp, Paper

and Paper
Products;

Publishing
and Printing

Manufacture
of Coke and

Refined
Petroleum
Products

Manufacture
of Other

Non-Metalic
Mineral
Products

Manufacture
of Basic Metals
and Fabricated

Metal
Products

Manufacture
of Machines

and
Equipment

Manufacture
of Electrical
and Optical
Equipment

Manufacture
of Other

Materials and
Products not
Included in

Other Groups
manufacture

of leather,
leather

products and
footwear

manufacture
of chemicals
and chemical

products

manufacture
of transport
equipment

other manufac-
turing

manufacture
of rubber and

plastic
products

2010–2012

manufacture
of food

products,
including

beverages and
tobacco

manufacture
of textiles and

textiles
products

manufacture
of wood and

wood
products

manufacture
of pulp, paper

and paper
products;

publishing
and printing

manufacture
of coke and

refined
petroleum
products

manufacture
of other

non-metallic
mineral

products

manufacture
of basic metals
and fabricated

metal
products

manufacture
of transport
equipment

manufacture
of electrical
and optical
equipment

manufacture
of other

materials and
products not
included in

other groups
manufacture

of leather,
leather

products and
footwear

manufacture
of chemicals
and chemical

products

manufacture
of machines

and
equipment

other manufac-
turing

2013–2016

manufacture
of food

products,
including

beverages and
tobacco

manufacture
of textiles and

textiles
products;

manufacture
of leather,

leather
products and

footwear

manufacture
of wood and

wood
products

manufacture
of pulp, paper

and paper
products;

publishing
and printing

manufacture
of coke and

refined
petroleum
products;

manufacture
of chemicals
and chemical

products;
manufacture
of rubber and

plastic
products

manufacture
of other

non-metallic
mineral

products

manufacture
of basic metals
and fabricated

metal
products

manufacture
of machines

and transport
equipment

manufacture
of electrical
and optical
equipment

other types of
manufactur-

ing
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Table 2. Cont.

2017–2019

manufacture
of food

products;
manufacture
of beverages;
manufacture

of tobacco

manufacture
of textiles;

manufacture
of textiles
products;

manufacture
of leather and

leather
products

manufacture
of wood and

of products of
wood and

cork, except
furniture;

manufacture
of articles of
straw and
plaiting

materials

manufacture
of paper and

paper
products;
printing

activities and
copying of

information
carriers

manufacture
of coke and

refined
petroleum
products;

manufacture
of rubber and

plastic
products

manufacture
of other

non-metallic
mineral

products

manufacture
of basic metals;
manufacture
of fabricated

metal
products,

except
machinery

and
equipment

manufacture
of machinery

and
equipment not

included in
other groups;
manufacture

of motor
vechicles,

trailers and
semi-trailers;
manufacture

of other
transport and

equipment

manufacture
of computer,

electronic and
optical

products;
manufacture
of electrical
equipment

manufacture
of furniture;
manufacture

of other
finished
products

manufacture
of chemicals
and chemical

products;
manufacture

of drug
products and

materials used
for medical
purposes

repair and
installation of

machinery
and

equipment
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In 2019, the level of sectoral specialization of Russian regions was heterogeneous
(less than 10%: 0; 10–20%: 22; 20–30%: 35; 30–40%: 9; 40–50%: 6; more than 50%: 6)
(Figure 2). The specialization of the manufacturing industry in St. Petersburg, and the
country’s largest industrial centers, was on the verge of 20%. The level of specialization of
the largest industrial regions was above 20% (Moscow: 35.62%; Sverdlovsk region: 41.86%;
Chelyabinsk region: 40.98%; the Republic of Bashkortostan: 27.62%; Tyumen region:60.21%;
Perm Krai: 21.89%; Samara region: 24.62%; Krasnoyarsk Krai: 57.49%). Kamchatka Krai
was the highest specialized region of Russia (93.36%), and Smolensk region the lowest one
(10.97%).
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Figure 2. Regional specialization of the manufacturing industry of the constituent entities of the
Russian Federation in 2019. Source: Rosstat.

To build econometric models, we have used the Software for Statistics and Data Science
(Stata).

Estimation results for 83 regions of the Russian Federation for the period from 2005
to 2019 are shown in Table 3. The fixed effects model (1a) estimates are given in the first
column; the second column shows the dynamic model (2) estimates; the coefficients α, β, δ
are omitted for brevity.

Table 3. Estimates of relationship between specialization and manufacturing industry growth,
2005–2019.

VARIABLES FE LSDVC

β −0.55 *** −0.57 ***
(0.0513) (0.0513)

γ 0.97 *** 1.00 ***
(0.273) (0.273)

Observations 1155 1072
Number of reg 83 83

Regions FE yes yes
Year FE yes yes

Robust standard errors in parentheses. *** p < 0.01.
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The estimates of both models are consistent. The coefficient β is significant and
negative with the output logarithm lag, which indicates the presence of convergence. The
higher regional specialization (SQ) is, the higher the output. Hence, our hypothesis has
been confirmed.

5. Discussion and Conclusions

There are few cases of empirical analysis of the influence of economic specializations
on the economic development of a territory as compared to numerous theoretical studies
(Krugman 1991a, 1991b; Midelfart-Knarvik et al. 2000; Buigues et al. 1999, etc.).

In this article, the authors have attempted to assess the general territorial specialization,
manifesting strength of agglomeration effects in the regional economy. Using the coefficient
of regional specialization, econometric models that describe the impact of specialization on
the economic development of a territory have been developed.

The performed analysis has allowed us to draw a number of major conclusions.
Firstly, the level of regional specialization does not specify regional development or

backwardness. There are both highly specialized backward regions, and industrialized
regions with a low level of specialization.

Secondly, the use of the proposed coefficient of regional specialization is efficient,
primarily, when assessing the dynamics of changes in regional sectoral output, especially
in estimating the effectiveness of economic policy to stimulate the territorial division of
labor, including cluster policy in relation to industries.

Finally, there is a stable relationship between the level of specialization of regions, and
the rate of their economic growth.

These findings generally correlate with the smart specialization approach. The core
principle of “smart specialization” requires each region to focus on its strengths and manage
the process of priority setting in the context of national and regional strategies.

There is a close relationship between our research findings and the cluster concept,
being actively used in many countries both at the national and regional levels to ensure
knowledge-based territorial growth and development. The cluster implies the geographical
localization of related enterprises operating in a certain area (industry), thus providing
variety of advantages, leading to accelerated growth and development of the enterprises in-
cluded therein (Beaudry 2001; Baptista and Swann 1998). The relevant literature specifically
addresses a cluster impact on regional innovation activity (Feldman 2000).

For example, according to (Tatarkin et al. 2013), the authors have analyzed the distribu-
tion of the most important objects of modernization and new construction in old-industrial
area, using the example of Sverdlovsk region. It has been revealed that the development
of cluster forms of organization and functioning of industrial enterprises was one of the
most important trends in the location of new construction and modernization facilities
in the machine-building complex for 2007–2012, thus emphasizing the value of territorial
specialization.

Martin et al. Martin et al. (2011) have found a similar effect of specialization on
firm performance (the effect on wages being slightly less). In most papers, clusters are
considered as local concentrations of specific industries, rather than groups of related
industries. Modern literature suggests considering employment growth at the industry
level as a strength function of industry specifics and cluster strength of the related industries
(Delgado et al. 2014).

In publications, clusters are considered as factors that determine differences in the
level of well-being of individual areas (Beaudry and Schiffauerova 2009; Ketels 2013). The
authors argue that clusters matter to regional development and growth (Hausmann and
Klinger 2007; Lederman and Maloney 2012; Rothgang et al. 2021).

These facts also emphasize that specialization as a form of division of labor, with
clustering to be paid much more attention in foreign literature, plays a vital role in the
development of individual enterprises and, therefore, the territory as a whole.
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Thus, the empirical analysis results have definitely contributed to a place-based theoret-
ical approach, involving both the cluster concept and the concept of “smart specialization”
(Lis et al. 2021; Zárate-Mirón and Serrano 2021; Dossoa et al. 2022). The research findings
are consistent with the concept of related diversification within the concept of “smart
specialization”. The importance of related diversification in ensuring economic growth,
focusing on a regional tendency to specialize in related industries, has been analyzed by
many researchers (Boschma et al. 2016).

Implications for Regional Cluster Policy

Thus, given the analysis, we provide a number of principles for the regional industrial
policy.

First is the accounting principle of the specific regional context. Regional policy should
coincide with certain unique natural and climatic, geographic and other conditions of a
particular region. Here, the definition of priority specialization plays a key role both in
prioritization of government support and, above all, determines the possibility of market
synergetic effects.

There is an opportunity to identify particular “competitive advantages” of a region
in national and global markets via the development of specific regional “comparative
advantages”. This evolution of the regional economy from the use of “comparative ad-
vantages” to the creation of “competitive advantages” is essential for strengthening the
internal economic space of the country as a whole. In this regard, the “designation” of
promising sectors of specialization “topdown” from the federal level, ignoring regional
competitive advantages, seems to be incorrect.

Second is the systemicity principle. It is implemented in the formation of clusters
as a horizontal form of territorial division of labor. Such clusters can make a significant
contribution to the economic development of regions by supporting research and innova-
tion activities within the identified areas of specialization. Clusters formed on the basis of
“comparative advantages” of the region using the bottom-up (spontaneous) principle, or on
the initiative of private investors, and government structures, that is, top-down, allow to
determine regional competitive advantages, to identify the real needs of enterprises located
on a specific territory, and make state support as targeted as possible. Having occupied
a certain niche in global markets, a region will be able to determine its place in global
value chains. “Since markets are global, and labor resources are usually concentrated in
space, clusters can be regarded as local “assemblage points” in global market networks”
(Kutsenko et al. 2019).

6. Limitations and Future Research Agenda

The proposed coefficient of territorial specialization does not account for a high degree
of heterogeneity of countries and regions, regarding such factors as the size of the country
and region; population density; raw materials, industrial or technological orientation
of the economy, for example. Moreover, statistical methods for classifying industries in
different countries vary significantly, which reduces the attractiveness and accuracy of such
calculations. Nevertheless, this problem applies to any similar coefficients and indices,
outside of our research.

The developed econometric models to confirm the proposed hypothesis have certain
drawbacks. In future research, the authors plan to include other factors that have not
been taken into account at the moment. This will allow improving quality, reliability, and
explanatory power of the developed models. In addition, it is advisable to analyze the
influence of the specialization factor on the statistical data for the US states and China
provinces.

Having defined “regional specializations”, we adhere to some authors (Iacobucci and
Guzzini 2016) on the formation of specialization due to export-oriented production. In this
regard, we are planning to set apart tradable and non-tradable sectors of the economy in
our future research.
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Based on the Herfindahl–Hirschman index, it is also feasible to analyze the level
of industrial concentration, that is, the extent to which the industry is concentrated or
scattered in a particular industry across the country. It will be possible to determine which
industries either tend to localization, or to uniform dispersion. This, in turn, will relieve
decision-makers from attempts to form territorial specializations based on industries that
are evidently not prone to concentration.
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