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Abstract: In recent years, the concept of regional specialisation has become an indicator of
regional and local development in the Member States of the European Union. The concept of
creating smart specialisation is one of the main priorities of the Europe 2020 Strategy, which
concerns smart growth based on knowledge and innovation. Smart specialisations are based on
economic and scientific potential, and regions had to define their development visions and
planned economic effects in regional smart specialisation strategies. The aim of the article was
to determine the specialisation of selected Polish cities using the Krugman specialisation index
and to take into account the concentration of foreign companies using the location indicator.
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1. Introduction

Topics related to the development of the region and its specialisation are becoming
increasingly important. Very often local authorities, enterprises and consulting companies want
to analyse the development possibilities of a given location. Regional development is associated
with many factors that affect it, for example they are related to the adopted development policy
described in strategic documents. Increasingly, such strategies place the main emphasis on
building the region's competitive advantage. One way to build competitive advantage is to
identify their regional specialisation. Cortright in his publication examined whether the region
should specialise in one sector or expand different sectors. In recent years, the concept of
diversified specialisation has been appearing more and more often, because such cities gain the
advantage of external effects both according to the theory of Marshall's location and the theory
of urban planning by Jacobs. Marshall's external (also called technical) effects lead to labour
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productivity in the sector, and result from joining labour markets, creating specialised suppliers
and knowledge transfer.

However, according to urban planning theory, universities or research centres, trade
associations and other business support organisations are more likely to occur in more
populated cities. The high concentration of such organisations supports the production and
assimilation of new innovations, as well as affects cross-sectoral cooperation. The research
team of Frenken, Oorta and Verburg also pointed to the positive aspects of diversifying the
region's specialisation. They believe that the diverse specialisation of a city or region will not
react sharply to sectoral shocks, because they focus on fairly broad groups of industries
(Frenken et al., 2007).

The aim of the article was to diagnose the specialisation of selected Polish cities with poviat
rights and an attempt to verify them in the context of concentration of foreign companies.
For that purpose, various statistical measures were used for both regional specialisation and
geographical concentration, trying to capture the different sides of these phenomena. The article
presents a brief overview of the literature related to the subject of regional specialisation and
spatial concentration. Further elements of the article were the methodological part used in the
work and the presentation of the basic results of empirical research on both regional
specialisation and spatial concentration.

2. The concept of specialisation and spatial concentration

The theoretical foundations of the concept of regional specialisation and the location of
industrial activity can be found in the theory of international trade. It can be divided into three
categories that explain different patterns of specialisation. One of the first categories is the
neoclassical theory of trade, which explains the patterns of specialisation through differences
in relative production costs defined as "comparative advantages" resulting from differences in
production efficiency (Ricardo, 1817) or capital and labour equipment (Heckscher, 1919;
Ohlin, 1933) between countries and regions. The main features of these models were the
assumption of perfect competition, the use of the same technologies, homogeneous products
and a constant return to scale. According to this theory, trade liberalisation and progressive
economic integration affects the change of production location and the increase of regions’
specialisation in accordance with the theory of comparative advantages (Budnikowski, 2017;
Traistaru et al., 2002).

In the late '70s and early' 80s of the 20th century, a 'new theory of international trade'
appeared, which was developed by Helpman, Krugman, and Lancaster. It included imperfect
competition, economies of scale, and product differentiation. According to this theory,
production specialisation and trade related to it are connected with growing revenues from the



Does regional specialisation affect the geographical... 77

scale. The size of trade is also affected by the relative economic size of trading partners (Cieslik,
2000).

In 1991, Krugman introduced the core-periphery model and thus provided the basic
framework for the new economic geography. This model presents the interaction between the
increase in profitability and the level of the company, transport costs and mobility of production
factors. A large number of enterprises located in the region allows for the diversification of the
products offered (Fujita, and Mori, 2005; Fujita et al., 1999; Fujita, and Krugman, 2004;
Zielinska-Glegbocka, 2009). This model was the basis of the New Economic Geography (NEG),
which attempts to explain the distribution of economic activities in space and regional
differences in location decisions. NEG models focus mainly on three factors that determine the
choice of business location: economies of scale, cost of transport, and mobility of production
factors. The main feature of NEG models is that location decisions are made within the
enterprise. This indicates a conscious decision regarding localisation of a business on the basis
of available market information in order to e.g. maximise profit (Zaucha et al., 2015). Krugman,
using the earlier concept of circular causality, developed by Hirschman and Myrdal, created his
own concept of a home market effect (HME). According to this effect, the concentration of
production in one place allows its further growth and realisation of economies of scale,
and the location next to a large market affects the minimisation of commercial costs (including
transport) (Zielinska-Gigbocka, 2009, 2012).

An important element discussed in the literature is the spatial focus of enterprises. This issue
was raised in their research conducted by: Ohlin (1933), Losch (1940), and Hoover (1948).
They noticed that the spatial proximity of enterprises with similar economic activity may bring
benefits to the so-called agglomeration. The benefits result from the cooperation and
confrontation of these companies, as well as the employee base grows together with the
development of the industry (Plaziak, and Szymanska, 2014). Spatial concentration of
enterprises in the same industry has a positive effect on the attractiveness of a given location.
It informs about the local environment, and the presence of other enterprises in this sector is
interpreted as a success factor that minimises the risk in an unknown market. Additionally,
many studies have shown positive effects especially for foreign companies, for which the
existing concentration of companies with foreign capital shows the potential of location
(Deichmann et al., 2003).

3. Research methodology

In order to analyse the phenomena of specialisation, the Krugman index (dissimilarities)
was used. Regional specialisation is determined by comparing the economic structure of a given
region to the average structure of other regions. We can talk about high regional specialisation
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when the region has a different industry structure than the average for the other regions.
Geographic concentration is calculated by comparing the regional structure of a given industry
with the regional structure of other industries. High geographical concentration of a given
industry occurs when its regional structure significantly differs from the average regional
structure of other industries.
The Krugman index is defined as follows (Chmielewski, 2010):

KS; = Xi-q|Xij — Xl (1)
where:

J — the region’s index,
X;j — share of those employed in the industry i in the region j,
X; — mean share of those employed in the industry i in all other regions, excluding

the province .

The index values range from 0, which indicates the identical sectoral structure as the other
locations studied, to 2, which proves a differentiated structure (Moga, and Constantin, 2011).
For the calculation of the above indicator, the number of employees by PKD section groups
was used.

An analysis of statistical data for 2017 available through the Regional Data Bank and
Statistical Yearbooks of Statistics Poland (GUS) was carried out. As part of the study,
a comparative analysis was performed in the field of regional specialisation. The analysis was
directed at comparing the degree of regional specialisation between selected Polish cities with
poviat rights.

The study covered the number of employees by groups of PKD sections and the number of
entities with foreign capital in individual cities. An analysis of the specialisations of the
examined cities and the degree of concentration of economic entities by groups of the PKD
2007 classification sections, and the concentration of entities with foreign capital in individual
cities was carried out. To analyse the degree of concentration of companies by group of
sections, a common measure of the relative concentration of economic activity was used —
Location Quotient (LQ), which is to identify regional clusters (clusters). In this way, assuming
the variable number of employees broken down into groups of PKD sections and the number
of foreign entities, the density ratio of these entities was determined in accordance with the
formula:

LQ = 400 @)

Pin/Pn
where:
P;; — number of employees broken down into groups of sections/number of business entities
with foreign capital in a city with poviat rights,
J, P; — total number of employees broken down into groups of sections/number of business
entities with foreign capital in a city with poviat rights,
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J, Pi, — number of employees broken down into groups of sections/number of economic entities
with foreign capital in total in the country,

P, - total number of employees broken down into groups of sections/number of business entities
with foreign capital in the country.

In the case of the LQ location index of the above units, it indicates the above average
concentration of the given characteristic in relation to the national average (due to the fact that
the index rarely takes the value equal to 1, a standard deviation of +£0.15 is allowed).
An LQ indicator greater than 1.25 usually indicates regional specialisation in a given sector.
On the other hand, the LQ location indicator equal to a unit means that the city has the same
share of the number of economic entities from the examined section as the national economy.

The study included cities with poviat rights, that belong to the first four classes according
to Christaller's division, who distinguished seven classes of cities®. The following cities with
poviat rights were included in the study, which have at least 100,000 inhabitants:

e 1st class — the capital city of Warsaw with a population of over 1,000,000,

e 2nd class — the so-called provincial city with a population of 500,000-750,000, the cities

are: Krakow, £.6dz, Wroctaw and Poznan,

e 3rd class — the so-called regional centres with a population of 250,000-500,000,
that includes cities such as Gdansk, Szczecin, Bydgoszcz, Lublin, Biatystok and
Katowice,

e 4th class — the so-called district centres with a population of 100,000-250,000,
that includes cities such as: Gdynia, Czestochowa, Radom, Sosnowiec, Torun, Kielce,
Rzeszow, Gliwice, Zabrze, Olsztyn, Bielsko-Biata, Bytom, Zielona Gora, Rybnik,
RudaSlaska , Tychy, Opole, Gorzéw Wielkopolski, DabrowaGornicza, Elblag, Plock,

Watbrzych, Wioctawek, Tarnow, Chorzow, Koszalin, Kalisz and Legnica.

4. Research methodology

The Krugman specialisation index of the lowest and most specialised city with poviat rights
i 0.021 and 0.45, respectively (Figure 1). Tychy is the most specialised city. Dgbrowa Gornicza
and Ruda Slaska are the next most specialised on the scale of the examined poviats. The subject
of specialisation of these cities involves the activities related to group Il and V (description of
groups of PKD sections under Table 1).

! More about the division of cities into classes according to Christaller, among others in Runge, A. (2012),
Metodologiczne problemy badania miast srednich w Polsce, Prace geograficzne, 129, pp. 83-101.
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Figure 1. Map showing the specialisation of the cities analysed in 2017. Source: own study.

No city with poviat status has a dominant specialisation in the first group. In the cities of
Warsaw, Wiloclawek, Rybnik, Wroclaw, Lublin, Bielsko-Biata, Krakéw, Szczecin, Gliwice,
Gdansk, Poznan, Katowice and Bialystok there is a high level of Krugman's specialisation index
in the second group of sections, which amounted to at least 0.10. The lowest employment
structure was around 13% in Warsaw, and the highest employment structure in this group was
above 45% in Wloclawek.

Gdynia reached the highest level of the Krugman specialisation index in Group Il of the
section, reaching 0.12. The employment structure in this group of sections in Gdynia was 36%.
None of the examined cities with poviat status achieved the Krugman specialisation index in
the fourth group above 0.10. However, the highest level of the Krugman specialisation index in
the fifth group of sections occurs in Olsztyn, and the employment structure in this city is 48%.
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Similar conclusions can be drawn based on the results obtained from the LQ indicator
calculated for individual groups of PKD sections 2007. The results of the analysis of the degree
of sectoral concentration in the examined cities using the LQ location quotient are presented in
Table 1. In 2017, none of the examined cities was characterised by a high level concentration
of employment in agriculture. In the case of the examined cities with poviat rights, the highest
level of employment concentration in the second group of sections was found in Dabrowa
Goérnicza (1.95), Tychy (1.91) and Ruda Slaska (1.83). In the case of Dabrowa Gornicza, such
a high level of employment concentration in this group of sections is associated with the
location of for example steelworks and glassworks in this town. On the other hand, in Tychy
Tyskie Browary Ksigzgce operate, as well as Fiat and General Motors automotive plants.
In most Silesian cities (Ruda Slaska, Rybnik, Bielsko-Biata, Gliwice, Czgstochowa) due to their
geographical location, the largest employers are, among others, hard coal mines, glass and steel
works, automotive industry and combined heat and power plants.

The highest level of employment concentration in the third group of the studied cities was
the characteristic of Gdynia (1.81) and Warsaw (1.57). Due to the geographical location of
Gdynia and Gdansk, a large number of people are employed in transport and warehouse
management, such as the harbour and shipping companies. In Warsaw, the largest number of
enterprises is from group I1l. However, in Warsaw, a large number of business entities is also
noticeable from other sections. This is due to the fact that Warsaw is the capital city, there is
a high availability of educated staff as well as a large number and high standard of real estate.

The highest concentration of employment in the fourth group of sections occurs in Warsaw
(3.41), Katowice (2.43), and Wroctaw (2.19). In all of the above cities, there is the largest
number of real estate companies. In the case of the fifth group of sections, most cities recorded
a high concentration of employment in this category. However, the greatest concentration was
recorded in Olsztyn. This may be related to a large number of enterprises from the section
related to professional, scientific and technical activities.



84 K. Budzynska

Number of foreign entities -
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Figure 2. Map showing the spatial concentration of foreign entities in the cities studied in 2017. Source:
own study.

Analysing the spatial concentration of foreign entities, the value of LQ > 1.15 was achieved
by the following cities: Warsaw, Bielsko-Biata, Krakoéw, Tychy, Wroctaw, Katowice, Poznan,
Szczecin, Gliwice and Gdynia (Figure 2). This means that there is a larger number of business
entities with foreign capital in the studied area than on average in the reference area.
Warsaw, Krakow and Wroclaw are the leaders among cities in terms of foreign investors.
These three cities are seen as places with access to qualified staff, with high availability of
office and warehouse space. A large number of universities, teaching different languages
(not only English), and access to the workforce are an additional advantage of these locations.
Bielsko-Biata, due to its geographical location, close proximity to Katowice Agglomeration or
Krakow, makes this city an important cross-border centre. Also, a good economic climate and
pro-investment policy of local governments have an impact on investment attractiveness for
foreign enterprises (e.g. Fiat Auto Poland S.A., Nemak Poland Sp. z 0.0. or GE Power Controls
Sp. z 0.0.). A similar situation occurs with other cities in the Silesian VVoivodeship (Tychy,
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Katowice and Gliwice) that more and more often are chosen for the location of foreign
investments. Good flight connections with various parts of the world, good road connections
with other major urban centres, access to educated staff and low labour costs affect the
investment attractiveness of these cities.

Most of the foreign capital in Poznan in 2018 was invested in industrial production, mainly
automotive (e.g. Volkswagen, Bridgestone, Exide or Kimball Electronics Group), food
(e.g. Uniliver, Wrigley, SABMiller, Pernod Ricard), pharmaceutical (e.g. GlaxoSmithKline),
trade and real estate market (Investment attractiveness, 2017). In the report "Foreign direct
investment in the Greater Poland voivodeship™ prepared by a team of the Poznan University of
Life Sciences, the geographical location, business environment, qualifications of the workforce
and transport infrastructure were mentioned by entrepreneurs among the factors encouraging
investment in Poznan (Pawlak et al., 2015). The geographical location of Szczecin is an asset
of this city, the proximity of the western border and the presence of the harbour attract foreign
investors, especially in industrial activities and advanced technologies. Gdynia is perceived as
an attractive investment destination due to the availability of office space. The business-related
environment is very well developed, as well as the great potential of human capital and, above
all, access to the largest harbour in Poland (BiznesTrojmiasto, 2019).

In Opole, Gdansk, Rzeszoéw, L.odz, Dabrowa Gornicza, Gorzow Wielkopolski, Zielona
Gora and Lublin, the LQ index was close to 1. This means that the distribution of the analysed
variable in the studied areas is very similar to the distribution of this variable in the reference
area. In other examined cities with poviat rights, the LQ indicator was below 0.85, which may
indicate a low level of local concentration of foreign entities in these locations.

5. Summary

Very often the specialisation assigned to a given city determines its value, especially in such
activities as production, services, IT, finance and logistics. Such specialisation is associated
with the concentration of enterprises from a given sector. As Kemeny and Storper indicate in
their publication, the richest cities in the world are the ones with the largest employment
concentration in finance and IT in their economy. Researchers have highlighted the declining
income and population of production regions in developed countries. In developing countries,
on the other hand, production regions that are export oriented have an increasing tendency.
Therefore, these researchers believe that specialisation allows perception, labelling and
classifying a given city by enterprises or policy makers (Kemeny, and Storper, 2015).

The analysis provided some information on the structure and results of the cities studied.
The study shows that none of the analysed cities specialised in only one group of PKD sections.
Usually, specialisation occurred in at least two groups, which may testify to the diverse
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specialisation of these cities. The main conclusion of this article is that the diversified
specialisation in the structures of individual cities can attract foreign investment. A greater
concentration of enterprises with foreign capital is noticeable in cities with a diversified
specialisation and concentration of employment among groups of PKD sections. Such
concentration of enterprises may indicate low risk of doing business and the availability of
specialised staff.

The above conclusions provide useful information that local authorities should consider
when creating regional development strategies. Further research will be needed to examine the
drives of specialisation and concentration in Polish regions and to deepen the analysis, not only
at the national, but also at the EU level. Due to the lack of publicly available statistical data
related to employment in foreign enterprises broken down into sections of PKD 2007 at the
level of cities with poviat rights, no detailed analysis could be carried out. However,
in the future, such studies can be conducted at the voivodeship level (NUTS2) and compared
to other countries. Particular emphasis should be placed on the impact of location factors in the
new context of an integrated EU and their influence on location decisions made by enterprises.
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