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Abstract

We present cross-country evidence on industrial concentration for five
Central-European countries: Hungary, Poland, Czech Republic, Slovakia
and Romania. We discuss country comparisons within Central Europe as
well as relate concentration figures to that of Western European countries.

1 Introduction

This paper investigates the empirical location patterns of manufacturing in-
dustries in Central and Eastern Europe. We follow and extend Vitali et al.
(2013) who presented cross-country evidence on industrial concentration in
Western Europe. We follow their methodology to produce comparable figures
for 5 central-European countries: Hungary, Poland, Czech Republic, Slovakia
and Romania.

We rely on a comprehensive collection of firm level information to look at
both cross-country and cross-industry patterns. We employ the two widely
used methodologies to ensure comparability with similar work to date. We
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compute two measures of concentration, the E&G index proposed by Elli-
son & Glaeser (1997) and the D&O index proposed by Duranton & Overman
(2005).

We discuss country comparisons within Central Europe as well as relate con-
centration figures to that of Western European countries.

Having evidence from both core Western European and post-communist coun-
tries allow extending Brülhart & Traeger (2005). We find corroborating evi-
dence regarding lower localization in post-communist countries. To this end,
Brülhart & Traeger (2005) argued that marker forces may have had less time
to drive efficiency increasing concentration.

2 Data and geocoding

2.1 Firm level information

The analysis is based on the micro firm-level Moody’s Orbis database. This
database includes firm information on balance sheet and income statements
and comprehends firms around the globe from registers (local or national
level) from data providers having bilateral contracts with Moody’s. The data
also includes sectoral classification of the firms at the 4 digit level of the NACE
rev 2. classification, full-time equivalent annual employment and the address
of the firm.

In this study we concentrate on firms from five Central and Eastern European
Countries in selected sectors. We use unconsolidated reports from 2011 to
2014 from firms in Manufacturing (sector C).

From all available reports from Orbis we use only those where employment is
reported at least once for the sample period. We take the average firm size of
the firm and drop firms with average employment less than 5. The resulting
data includes an average of 43 thousand firms per country. See Table 1.

Table 1: Number of observations

Number of firms

CZ 17373
HU 12613
PL 161101
RO 20438
SK 7847
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2.2 Geo-coding and spatial definitions

Using the address information from Orbis we assign geographical co-ordinates
to firms by city-name and postal zip-code in several steps. First, we used
postcode coordinates database available from GeoNames.org. Second, for the
settlement post-code pair not available in the former dataset we used post-
code lists from the countries respective postal service websites and geo-coded
them using Google’s services. These two steps allowed us pinpoint each firm
in our sample on a map at the city and postcode level. See Figure 1

Figure 1: Postcode level locations of manufacturing firms

Having assigned co-ordinates to each firm in the sample allows to assess spa-
tial patterns in continuous space. As a next step we assign to each firm the
various levels of administrative spatial units of its location. We apply Euro-
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stat definitions of local administrative units (LAU) and of the Nomenclature
of territorial units for statistics (NUTS). For the assignments of settlement
postcode points we use the QGIS software and shapefiles from Eurostat and
GADM.1

The assignments results in the spatial distribution described by Table 2. Note
that the number of administrative units counts only those units where a firm
from our sample is located. For example, in the case of the Czech Republic
the total number of LAU2 units are 6249 while we observe economic activity
in the Manufacturing and selected Service sectors in 3604 of them. In the case
of Hungary we observe 2032 of 3152, for Romania we have 2392 of 3174, in
Poland 2459 of 2478 and in Slovakia we have 1820 of 2928.

Table 2: Name and number of administrative spatial units

LAU2 LAU1 NUTS3 NUTS2
name # name # name # name #

CZ Obce 3604 Okresy 78 Oblasti 15 Kraje 9
HU Település 2032 Járás 175 Megye 20 Régió 7
PL Gminy 3604 Powiaty 381 Podregiony 67 Województwa 17
RO Comune, Municipii, Oras, e 2392 - - Judet,e & Bucures, ti 43 Regiuni 9
SK Obce 1820 Okresy 75 Oblasti 9 Kraje 5

In the case of Romania LAU1 and NUTS3 classifications are identical

3 Measurements of concentration

In this analysis we use two measures of industrial concentration. On the one
hand, we use the E&G index proposed by Ellison & Glaeser (1997). The is
based on their probabilistic ‘dart-board’ model of firm location choice and
compares the relative concentratedness of an industry to the spatial concen-
tration of the aggregate economy. The E&G index is based on spatial locations
defined by administrative areas. On the other hand, we use the D&O index
proposed by Duranton & Overman (2005). This index is based on the dis-
tances between individual firms and contrasts distribution of pairwise firm
distances within an industry to that of distances across the aggregate econ-
omy. Consequently, the D&O index does not depend on how the economy is
divided by administrative spatial units.

1https://ec.europa.eu/eurostat/web/gisco/geodata/reference-data/

administrative-units-statistical-units/nuts and https://gadm.org
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3.1 Ellison Gleaser index

For each sector s we calculate the E&G index as follows with si denoting the
the share of industry s’s employment in area i and with xi denoting the share
of total manufacturing employment in location i:

γs =
Gs − (1 − ∑i x2

i )Hs

(1 − Hs)(1 − ∑i x2
i )

(1)

where Gs is the so-called raw concentration index,

Gs = ∑
i
(si − xi)

2 (2)

and H is the Herfindahl index of industry concentration, the sum of firm j’s
employment share in an industry, squared and summed over all firms in the
same sector:

Hs = ∑
j

z2
j (3)

If the firms in and industry are located randomly in space, then the value of
the E&G index is zero, the more clustered in space firms are the higher the
value of the index is. In evaluation whether an industry can be considered
localised in space, we follow Rosenthal & Strange (2001) and apply the so-
called 2-sigma rule. A sector is considered to be concentrated if the empirical
value of the E&G index is higher than the expected value of the raw index
plus twice the value of standard deviation of the raw concentration index.
Conversely, it can be considered dispersed if the empirical value of the E&G
index is smaller than the expected value minus twice the standard deviation
of the raw concentration index. The distribution of the raw index implies (see,
Ellison & Glaeser (1997)):

E(Gs) = 1 − ∑
i

x2
i Hs (4)

and

σG =

√√√√√√√√√√
2
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3.2 Duranton and Overman index

The index is calculated using the distribution of the pair-wise distances of all
firms in a given sector based on the actual geographical position of the firms
in space. Consequently, the D&O does not depend on the administrative
division of space.2 As discussed in section 2.2 we use latitude and longitude
co-ordinates at the postcode and settlement level.

Given the number of firm in sector s is N, the number of unique distances
between them is given by the formula N×(N-1)/2. The density of the distri-
bution of the distances can be expressed with the kernel function depending
on a given distance.

K(d) =
1

N(N − 1)b

h=1

∑
N−1

j=h+1

∑
N

Ψ(
d − dhj

b
) (6)

where Ψ is the Gaussian kernel function. Where dhj is the distance between
firm i and firm j and b is a bandwidth. To calculate the Overman and Duran-
ton index we use McSpatial package in R.

To evaluate whether an industry is concentrated the estimated kernel func-
tion is compared to an generated density function with boostrapping random
spatial distribution. An industry would be concentrated (or dispersed) at a
distance (d) when the estimated kernel function at distance d lies above (be-
low) the thresholds generated by the confidence bands of the bootstrap. For
example, if an industry is more localised in certain cities than the kernel dis-
tribution or the bilateral distances between firms will exhibit high densities at
distances that correspond to distances between the cities.

Formally, for industry s the localisation index is given by:

As(d) = Ks(d)− Khi
s (7)

and for dispersion

∆s(d) =

{
Klo

s − Ks(d) if ∑ dAs(d) = 0
0 otherwise

(8)

where Khi is the upper and Klo is the lower confidence band. An example of
a localised and dispersed industry is given by Figure 2 helps understanding
the concept.

2This implies also that it is not subject to the Modifiable Areal Unit Problem (MAUP).
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Figure 2: K-density function for Poland’s Shipbuilding (3011) firms
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Note: This figure shows the estimates kernel density (solid black line) of
pairwise firm-distances in the shipbuilding industry in Poland and the corre-
sponding density of simulated random spatial distribution (red dotted line)
and confidence bands. The y-axis shows probabilities while the x-axis shows
distances in degrees. (1 degree ≈ 111 km.)

Figure 2 shows the estimated K-density and the density from the correspond-
ing generated random spatial distribution and it confidence band for the ship-
building sector. In the case of this industry, the figure illustrates that within
approx. 70 km distance the industry is localised, while above approx. 130
km distance the industry is dispersed. That is ship-building are located closer
to each other most within couple of kilometres (e.g. in a handful of cities),
while this accumulation of activity is missing from other regions of economic
space.3

4 Result

Table 3 summarises the share of localised and dispersed sectors. The table
provides evidence - at the NUTS3 level - that is directly comparable to Vitali
et al. (2013).

3Note that localisation does not necessarily go together with concentration.
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First, we can say that localization of manufacturing industries is a preva-
lent pattern in Central European countries. Second, the localization values
are, on average, below that of Western Europe (Belgium, France, Germany,
Italy, Spain, UK). For instance, the (strictly positive sectors based) E&G index
ranges 0.7-0.82 in Western Europe compared to 0.63-0.76 in Central Europe.
The D&O index shows higher localization in Western Europe, too.

The third observation is that in Central Europe, the two index paints a rather
similar picture as suggested by Figure 3. The fourth is that NUTS3 and city
level values are also pretty close.

Table 3: The share of localised and dispersed sectors in manufacturing

E&G index D&O index
NUTS 3 level city level

LOCa LOCb
DISP

LOCa LOCb
DISP LOC DISP

CZ 0.682 0.352 0.318 0.559 0.258 0.441 0.292 0.085
HU 0.643 0.255 0.357 0.669 0.204 0.331 0.153 0.185
PL 0.767 0.428 0.233 0.786 0.386 0.214 0.400 0.079
RO 0.706 0.373 0.294 0.723 0.350 0.277 0.316 0.147
SK 0.628 0.233 0.372 0.535 0.248 0.465 0.209 0.062

a: The share of sectors with strictly positive E&G index.
b: Localised using the two-sigma rule for the E&G index

Figure 3: Compare E&G and D&O estimates
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The next issue is heterogeneity across industries. To do that we consider local-
ization measures for these countries and look at the distribution of industry
level measures. Table 4 shows a great deal of heterogeneity as suggested by
large measures of coefficients of variation as well as high skewness. Once
again, these results paint a similar picture to evidence from Western Europe.

Table 4: Moments of empirical distributions of localised industries

Mean SD Skewness Kurtosis

Ellison Gleaser index
CZ 0.117 0.135 1.750 5.681
HU 0.145 0.130 1.483 5.021
PL 0.041 0.064 2.767 10.657
RO 0.091 0.114 2.436 9.219
SK 0.195 0.164 1.429 4.374

Duranton and Overman index
CZ 0.049 0.101 3.202 13.311
HU 0.054 0.076 1.612 4.356
PL 0.049 0.079 2.469 8.850
RO 0.052 0.065 1.704 5.476
SK 0.049 0.076 2.723 11.385

We collected the most localized industries by countries and methods in Ta-
bles 5, 6 and 7. There are patterns that are present in all tables. Concentrated
industries include jewellery (Czech Republic, ship building (Poland), elec-
tromedical equipment (Hungary), beer (Romania).

Below in Figure 2 we show two sectors in Poland, ship building and ship
repair. In the Appendix location of industries Hungary and Romania are
shown, too.
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Figure 4: Poland’s Shipbuilding (3011) and ship repair and maintenance
(3315) firms
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5 Appendix

Figure 5: Romania’s Beer manufacturing (1105) firms
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Figure 6: Hungary’s Electric medical equipment (2660) firms
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Table 5: Most localised industries Ellison Gleaser (city-level)

NACE Industry description

Czech Republic
1) 2051 Manufacture of explosives
2) 3213 Manufacture of imitation jewellery and related articles
3) 2540 Manufacture of weapons and ammunition
4) 2211 Manufacture of rubber tyres and tubes
5) 3011 Building of ships and floating structures

Hungary
1) 3011 Building of ships and floating structures
2) 2660 Manufacture of irradiation, electromedical equipment
3) 2670 Manufacture of optical instruments and photographic equip-

ment
4) 1411 Manufacture of leather clothes
5) 3313 Repair of electronic and optical equipment

Poland
1) 2823 Manufacture of office machinery and equipment
2) 2680 Manufacture of magnetic and optical media
3) 3011 Building of ships and floating structures
4) 1820 Reproduction of recorded media
5) 3291 Manufacture of brooms and brushes

Romania
1) 3220 Manufacture of musical instruments
2) 2352 Manufacture of lime and plaster
3) 1105 Manufacture of beer
4) 2811 Manufacture of engines, ex. aircraft, vehicle and cycle engines
5) 2670 Manufacture of optical instruments and photo equipment

Slovakia
1) 2211 Manufacture of rubber tyres and tubes
2) 2521 Manufacture of central heating radiators and boilers
3) 2442 Aluminium production
4) 1414 Manufacture of underwear
5) 1512 Manufacture of luggage, handbags and the like
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Table 6: Most localised industries Ellison Gleaser (nuts3-level)

NACE Industry description

Czech Republic
1) 3213 Manufacture of imitation jewellery
2) 1300 Manufacturing of textiles, nes
3) 3316 Repair and maintenance of aircraft
4) 2341 Manufacture of ceramic household articles
5) 1102 Manufacture of wine from grape

Hungary
1) 1084 Manufacture of condiments and seasonings
2) 2016 Manufacture of plastics in primary forms
3) 2660 Manufacture of irradiation, electromedical equipment
4) 3011 Building of ships and floating structures
5) 2670 Manufacture of optical instruments and photographic equip-

ment
Poland

1) 2823 Manufacture of office machinery and equipment
2) 3011 Building of ships and floating structures
3) 2410 Manufacture of basic iron and steel
4) 2680 Manufacture of magnetic and optical media
5) 3315 Repair and maintenance of ships and boats

Romania
1) 1105 Manufacture of beer
2) 3220 Manufacture of musical instruments
3) 3315 Repair and maintenance of ships and boats
4) 2352 Manufacture of lime and plaster
5) 2670 Manufacture of optical instruments and photographic equip-

ment
Slovakia

1) 2811 Manufacture of engines, ex. aircraft, vehicle and cycle engines
2) 2442 Aluminium production
3) 2752 Manufacture of non-electric domestic appliances
4) 2521 Manufacture of central heating radiators
5) 2453 Casting of light metals
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Table 7: Most localised industries Overman-Duranton index

NACE Industry description

Czech Republic
1) 1300 Manufacturing of textiles, nes
2) 3213 Manufacture of imitation jewellery and related articles
3) 1060 Manufacture of grain mill products
4) 2680 Manufacture of magnetic and optical media
5) 2510 Manufacture of metal structures

Hungary
1) 1813 Pre-press and pre-media services
2) 2660 Manufacture of irradiation, electromedical equipment
3) 3011 Building of ships and floating structures
4) 2110 Manufacture of basic pharmaceutical products
5) 3320 Installation of industrial machinery

Poland
1) 3315 Repair and maintenance of ships and boats
2) 1431 Manufacture of knitted and crocheted hosiery
3) 3011 Building of ships and floating structures
4) 1320 Weaving of textiles
5) 2420 Manufacture of tubes, pipes, hollow profiles

Romania
1) 1105 Manufacture of beer
2) 1812 Other printing
3) 3315 Repair and maintenance of ships and boats
4) 2670 Manufacture of optical instruments and photo equipment
5) 1082 Manufacture of cocoa, chocolate

Slovakia
1) 3250 Manufacture of medical and dental instruments
2) 2051 Manufacture of explosives
3) 3314 Repair of electrical equipment
4) 2229 Manufacture of other plastic products
5) 1102 Manufacture of wine from grape
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