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ABSTRACT 

Rural areas in Central and Eastern Europe are very often associated with a backwardness in 
terms of income and employment opportunities, a high dependency on agriculture, the out-
migration of young, skilled people, a low population density and an insufficient infrastructure. 
In this paper 3 typologies are presented, which show that rural areas cannot be considered 
homogeneous and not all of them need the same developmental measures. The first typology 
classified all NUTS-3 regions in the ten Central and Eastern European countries (CEEC-10) 
by means of cluster analysis according to 7 demographic and socio-economic criteria. The re-
sult revealed 5 different types of regions as most adequate: three are largely rural, one in-
cludes both rural, and especially industrialised urban areas, and one covers only large cities. 
Narrowing the geographical focus to a single country in general improves data availability 
and allows to include more variables. In our case, Bulgaria, 16 variables on the NUTS-3 level 
could be condensed by factor analysis to 3 factors, which can be considered as structuring 
forces in rural Bulgaria: agglomeration, marginality and employment. Based on these factors, 
6 groups of rural regions could be identified. The third analysis widened the geographical fo-
cus and included beside the NUTS-2 regions of the CEEC-10 also whose of the EU-15 (with-
out UK). The first results of this cluster analysis with 12 variables revealed large develop-
mental differences between these 2 country groups. The 3 typologies presented for different 
geographical areas provide no code of practice for regional policy measures, but important 
first clues for the elaboration of adapted rural development measures in CEE. 
JEL: C19, P25, R12 
Keywords: Rural area, typology, Central and Eastern Europe, cluster analysis  
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ZUSAMMENFASSUNG 

TYPISIERUNG LÄNDLICHER RÄUME  
IN DEN NEUEN EU-MITGLIEDSTAATEN MITTEL- UND OSTEUROPAS 

Ländliche Räume in Mittel- und Osteuropa (MOE) werden häufig assoziiert mit ökonomi-
scher Rückständigkeit, schlechten Beschäftigungsmöglichkeiten, einer hohen Abhängigkeit 
von der Landwirtschaft, der Abwanderung junger, ausgebildeter Arbeitskräfte, einer geringen 
Bevölkerungsdichte und einer unzureichenden Infrastruktur. In diesem Beitrag werden drei 
Typisierungen vorgestellt, die zeigen, dass ländliche Räume nicht als homogen betrachtet 
werden können und deshalb auch nicht alle dieselben Entwicklungsmaßnahmen benötigen. 
Die erste Typisierung mithilfe einer Clusteranalyse klassifizierte die NUTS-3-Regionen der 
10 mittel- und osteuropäischen Länder (MOEL-10) auf der Basis von sieben demographi-
schen und sozio-ökonomischen Variablen. Sie führte zu fünf Raumtypen: drei davon sind 
weithin ländlich geprägt, einer umfasst sowohl ländliche und als auch städtisch-industrielle 
Gebiete und der letzte Raumtyp repräsentiert die großen Städte. In einer zweiten Analyse 
wurde mit Bulgarien ein einzelnes Land auf NUTS-3-Ebene betrachtet, was in der Regel die 
Datenverfügbarkeit verbessert und es erlaubt, mehr Variablen in die Analyse mit einzubezie-
hen. Die berücksichtigten 16 Variablen konnten mithilfe der Faktoranalyse auf drei Faktoren 
zurückgeführt werden, welche die räumliche Struktur des ländlichen Bulgariens erklären: Ag-
glomeration, Marginalisierung und Beschäftigung. Anhand dieser Faktoren konnten sechs 
Typen von ländlichen Räumen identifiziert werden. Die dritte Analyse erweitert den geogra-
phischen Blickwinkel und umfasst neben den NUTS-2-Regionen der MOEL-10 auch jene der 
EU-15 (ohne das VK). Hierbei werden große Entwicklungsunterschiede zwischen beiden 
Ländergruppen deutlich. Die drei Typisierungen bieten in der vorliegenden Form keinen Leit-
faden für regionalpolitische Maßnahmen, jedoch wichtige erste Hinweise für die Erarbeitung 
angepasster ländlicher Entwicklungsprogramme in Mittel- und Osteuropa. 
JEL: C19, P25, R12 
Schlüsselwörter: Ländlicher Raum, Typisierung, Mittel- und Osteuropa, Clusteranalyse 
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1 INTRODUCTION1 

On May 1st 2004, eight Central and Eastern European Countries – plus Cyprus and Malta – 
accede to the European Union. Bulgaria and Romania are supposed to follow 2007. The ac-
cession and the resulting adoption of the two most important policy domains of the Union – 
the Common Agricultural Policy, as well as the structural and regional policy – will strongly 
affect the development of rural areas. In the past, these areas have received only little atten-
tion in the Central and Eastern European Countries (CEECs)2. In the socialist era, regional or 
rural policies requiring decentralised decision-making, i.e., local actors and institutions, 
played only an insignificant role. Since 1990, large cities especially have been the winners of 
transition, and the urban-rural disparities in the CEECs have increased (e.g., BAUM and 
WEINGARTEN 2004). Rural areas often suffer from a backwardness in terms of income and 
employment opportunities, low population density, insufficient infrastructure, a still strong 
dependency on agriculture, high unemployment and the migration of young, skilled people. In 
the course of preparing for EU membership and for adopting the EU rural development and 
structural policies, these rural problems have received increasing political interest in the new 
Member States.  

EU regional and structural policy measures aim to overcome interregional disparities and 
strengthen backward regions, as laid down in Article 158 of the Treaty Establishing the Euro-
pean Community: 
"In order to promote its overall harmonious development, the Community shall develop and pursue its actions 
leading to the strengthening of its economic and social cohesion. In particular, the Community shall aim at reducing 
disparities between the levels of development of the various regions and the backwardness of the least favoured 
regions or islands, including rural areas." (Consolidated Version, Official Journal C 325 of 24 December 2002). 

Designing adequate regional development programmes requires specific knowledge about the 
regions to be developed. Thus, questioning whether rural areas3 are in fact as homogenous as 
often assumed, this paper analyses socio-economic and demographic differences between the 
various regions in Central and Eastern Europe. Section 2 presents the methodology and find-
ings of a cross-country cluster analysis carried out for the CEE NUTS-3 regions4. In order to 
obtain more detailed knowledge on regional patterns within one country, in section 3 the fo-
cus is narrowed to Bulgaria, whose rural oblasti are classified by a factor analysis and a fol-
lowing cluster analysis. Section 4 widens the focus to the enlarged Union. First results of a 
NUTS-2 cluster analysis for the CEEC-10 + EU-14 (the United Kingdom is not included due 

                                                 
1  This paper was presented at the 87th EAAE-Seminar "Assessing rural development policies of the CAP", 

organised by Bundesanstalt für Agrarwirtschaft, in collaboration with Bundesanstalt für Berbauernfragen, 
Institut für Wirtschaft, Politik und Recht of BOKU, Österreichisches Institut für Wirtschaftsforschung, Ös-
terreichische Gesellschaft für Agrarökonomie, April 21-23, 2004, Vienna, Austria. Part of this research was 
conducted in the course of the project "Network of Independent Agricultural Experts in the CEE Candidate 
Countries" funded by the European Commission (Network 2004). All views expressed and any remaining er-
rors are our responsibility. 

2  In the following, the expression "CEECs" as well as "new Member States" is used for the ten Central and 
Eastern European Countries Estonia, Latvia, Lithuania, Poland, Czech Republic, Slovakia, Hungary, Slove-
nia, Romania and Bulgaria, despite their different status with regard to EU accession. 

3  See NETWORK (2004, pp. 3-10) for general problems in defining rural areas. 
4  NUTS = Nomenclature des Unités Territoriales Statistiques (National Units of Track Statistics of the Euro-

pean Union), ranging from NUTS 0 (whole country, in CEECs corresponding to NUTS 1) to NUTS 5. For 
the CEECs, NUTS-2 divides each of the CEECs into 4 to 16 regions (between 800,000 and 3 Mio. inhabi-
tants per region; for the small countries Estonia, Latvia, Lithuania and Slovenia this level covers the whole 
country). NUTS 3 comprises 188 regions (between 150,000 and 800,000 inhabitants in each region). 
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to lacking data) show that nearly all CEEC regions belong to clusters dominated by that region. 
The paper finishes with a summary in section 5.  

2 TYPOLOGY OF NUTS-3 REGIONS IN THE CEE NEW MEMBER STATES 

Regional typologies can pursue different objectives. This paper aims to group the CEE re-
gions according to their current stage of development. However, the results obtained cannot di-
rectly be used for designing regional policy strategies. This would require additional analyses, 
taking into account the policy objectives pursued and the causes of differences in develop-
ment. Nevertheless, the presented typology represents an important preparatory work for the 
design of EU structural and regional policy in Central and Eastern Europe (cf. THIEL und 
CRINIUS 1990, p. 80). 

2.1 Methodology and data 

In order to categorise regions with respect to several characteristics (variables), hierarchical 
clustering methods were applied using the statistic program SPSS (for more information 
about cluster analysis see e.g., ECKEY et al. 2002; HAIR et al. 1998). The aim of a cluster 
analysis is to "partition a set of observations into a distinct number of unknown groups or 
clusters in such a manner that all observations within a group are similar, while observations 
in different groups are not similar" (TIMM 2002, p. 515). The degree of similarity in one group 
is defined by the distance between the observations (here: regions) within a multi-dimensional 
co-ordinate system where each axis represents one feature (such as GDP per capita). Accord-
ing to its characteristics, each region is definitely positioned in this multi-dimensional space. 
The closer to each other regions are, the more likely they are to be grouped into the same 
cluster. The distance between regions can be measured differently. In this paper, the squared 
Euclidian distance was used, assuming that the variables considered are linearly independent. 
Indeed, they are – by and large – only slightly correlated.5 Therefore, there was no reason to 
carry out a factor analysis prior to the cluster analysis. As an algorithm for clustering, the 
Ward method was chosen, which usually is well-suited to result in internally homogenous and 
externally distinguishable groups and regional types, respectively. A hierarchical cluster 
analysis does not automatically result in one optimal number of clusters. The main approach 
is that the number of clusters is reduced one by one by merging two existing clusters. In the 
first step, each region represents a single cluster. After the last step, all regions are included in 
one cluster. A dendrogram visualises the steps in a hierarchical clustering procedure (HAIR et 
al. 1998, p. 471). There is no singular measure to decide on the most appropriate number of 
clusters for the research problem investigated. The elbow criterion, i.e., a sudden jump up-
wards in the agglomeration coefficients (values of distance measured at several clustering 
steps), provides an indication of the step at which to stop the clustering procedure. The den-
drogram, various statistical values of the clusters, and the plausibility of the grouping are ad-
ditional means of deciding on the number of clusters. Since the expert is given the responsi-
bility of choosing the distance measure and the clustering algorithm, as well as the most ap-
propriate number of groups, the results of a cluster analysis are always to some degree subjec-
tive. 

At first glance, when developing a typology of regions it seems desirable to choose that spa-
tial level which is the basis for regional programmes. In the EU, the selection and programme 
development of objective-1 regions takes place on the NUTS-2 level. Since these spatial units 
                                                 
5  Correlation coefficients (Pearson) mainly less than +/- 0.4 or even +/-0.1. 
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are relatively large and heterogeneous, less aggregated units are preferable. Data is taken 
from a single source, EUROSTAT's NewCronos Regio database, which increases cross-
country comparability. However, the least aggregated level for which data is available is 
NUTS 3. On this level, some regions are still not as internally homogeneous as desired. In ad-
dition, not all variables which might be relevant for assessing the stage of development of a 
region are available. In order to include a reasonable range of variables in the cluster analysis, 
Slovenia could only be incorporated as a whole country without regional differentiation be-
cause of missing variables on its NUTS-3 level. This reduced the number of analysed regions 
from 188 to 177. 

The variables used for the typology have been selected according to their relevance for rural 
development and their spatial distribution, as well as for questioning whether rural areas can 
indeed be characterised, as they often are, as having: 

- a low population density, which induces few incentives for investment and difficulties in 
providing sufficient infrastructure; 

- an unfavourable age structure of the population due to higher birth rates and the out-
migration of young, skilled people; 

- still high dependence on agriculture; 
- a low GDP per capita; 
- lacking non-agricultural income opportunities and high unemployment; 
- low educational level. 

All of these items – apart from educational level, which was not available on NUTS-3 level – 
are reflected in the used seven variables: 

- population density [inhabitants / km2], 2000 
- crude death rate [number of deaths per 1,000 population in a given year] and crude birth 

rate [number of births per 1,000 population in a given year]  as indicator for the age struc-
ture, 2000 

- share of value added of agriculture and of industry in total value added [%], 1999  
(ROM 1997) 

- GDP per capita [Purchasing Power Parities], 2000 
- unemployment rate [% of the unemployed in labour force], 2001 

All variables were standardised by a Z-transformation6 to ensure equal weighting in the analy-
sis. 

2.2 Results 

The cluster analysis of the 177 regions revealed five different clusters as the most plausible 
result. Ordered according to the respective cluster average of GDP per capita from lowest to 
highest, these are: 

- Cluster A: Agrarian lowest-income regions with a very high unemployment rate; 
- Cluster B: Agrarian low-income regions; 
- Cluster C: Average developed middle-income regions with a high unemployment rate; 
- Cluster D: More industrialized middle-income regions; 

                                                 
6 By a Z-transformation, a variable is standardised such that its mean equals 0 and its standard deviation equals 1. 
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- Cluster E: Capital regions and other large cities with high income. 

These are visualised in Map 1 and characterised as follows (see also Table 1): 

Map 1: Cluster of NUTS-3 regions in the CEE new Member States7 

Source: WEINGARTEN and BAUM (2003) based on EUROSTAT´s NewCronos Regio data. 

Cluster A: Agrarian lowest-income regions with very high unemployment rate  
(wide parts of Bulgaria and one region in Eastern Latvia) 

These sparsely populated regions (unweighted average: 57 inhabitants / km2; weighted aver-
age of CEEC-10: 97 inhabitants / km2) are particularly located in the Northern part of Bul-
garia, which has the most important farming area in that country. All over Bulgaria, agricul-
ture still plays an important role. In 2000, this sector accounted for 14.5 % of total GDP and 
25.7 % of total employment. For many households in rural areas, subsistence farming is a 
means of survival. In 1999, around one quarter of the total agricultural area was used by small 
individual farms or household plots which farmed, on average, only one hectare. Within only 
two years, 1990 to 1992, the employment rate of rural workers declined by 28 %, and in many 
of the mountain regions by 40 to 50 %. Besides the deteriorating conditions in agriculture,  
                                                 
7  For a coloured version of this and the following maps see the electronic publication of this Discussion Paper 

at http://www.iamo.de/dok/dp72.pdf. 

Classification of NUTS-3 
regions in CEECs 
(SLO: NUTS-0) 

       Cluster A: Agrarian   (17)    
lowest-income regions with  
very high unemployment   

Cluster D: More         (47)      
industrialized middle- 
income regions  

Cluster B: Agrarian    (57) 
low-income regions   

Cluster E: Capital       (15)  
regions and other big  
cities with high income  

Cluster C: Average     (41)      
developed middle-income  
regions with high  
unemployment  
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de-industrialization has contributed to high unemployment (SIEBERT 2001). Poverty peaked in 
1997, with about 41 % of the rural population being poor (WORLDBANK 1999). This cluster 
contains those regions of Bulgaria – besides Latgale in Eastern Latvia – where very unfavour-
able factors coincide: The high share of agriculture in total value added (26.0 %; CEEC-10: 
6.3%) is connected with the lowest GDP per capita (PPP 4,739; CEEC-10: PPP 8,694) and 
the highest unemployment (29.0 %; CEEC-10: 13.1 %) among all groups. Sufficient job al-
ternatives are widely lacking. The share of industry in value added averages only 21.3 % 
(CEEC-10: 34.6 %). A tendency of out-migration likely explains the high share of people 
aged over 60 (23.1 %; CEEC-10: 18.1 % – crude death rate 16.0; CEEC-10: 11.0). 

Table 1: Characteristics of the 5 clusters and of all NUTS-3 regions in the CEECs 

  Included in the cluster analysis Additional  
information 5) 
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  2000 2000 2000 2000 2001 1999 1) 1999 1) 1999 1) 2000 2) 
Average 3) 57.2 8.8 16.0 4739 29.0 21.3 25.8 52.9 23.1
Minimum 26.4 6.9 13.0 2674 16.0 8.7 6.1 40.2 19.0
Maximum 98.9 11.6 21.0 5823 43.0 33.5 47.6 74.0 29.8

C
lu

st
er

 A
 

(1
7)

 

Variat. coeff. 0.29 0.13 0.13 0.16 0.21 0.35 0.40 0.16 0.15
Average 3) 71.9 10.4 12.0 5390 10.0 31.0 22.4 46.5 19.5
Minimum 14.9 7.7 9.0 3428 3.0 19.5 1.1 26.3 14.5
Maximum 173.2 14.8 16.0 9890 28.0 40.0 49.1 65.7 26.4

C
lu

st
er

 B
 

(5
7)

 

Variat. coeff. 0.45 0.13 0.17 0.27 0.60 0.17 0.44 0.24 0.12
Average 3) 96.7 10.3 9.0 7378 21.0 35.0 7.1 57.9 16.4
Minimum 37.2 8.6 8.0 5530 13.0 26.1 3.5 46.0 13.7
Maximum 190.0 13.2 12.0 10320 31.0 44.3 13.3 66.6 20.3

C
lu

st
er

 C
 

(4
1)

 

Variat. coeff. 0.37 0.11 0.11 0.15 0.19 0.13 0.38 0.10 0.10
Average 3) 107.0 9.4 12.0 8.895 10.0 45.9 9.2 44.9 18.7
Minimum 27.7 7.2 8.0 4.837 3.0 35.7 0.8 29.0 15.4
Maximum 324.1 11.9 17.0 15255 28.0 56.7 21.5 61.3 25.2

C
lu

st
er

 D
 

(4
7)

 

Variat. coeff. 0.47 0.11 0.17 0.30 0.60 0.10 0.60 0.16 0.13
Average 3) 2162.9 8.0 11.0 15757 9.0 27.5 0.8 71.8 18.1
Minimum 91.9 6.8 9.0 8081 2.0 17.0 0.0 60.2 14.9
Maximum 8780.0 9.3 14.0 27141 21.0 39.8 3.3 82.9 21.6

C
lu

st
er

 E
 

(1
5)

 

Variat. coeff. 0.99 0.09 0.18 0.38 0.56 0.24 1.25 0.09 0.12
Average 3) 262.8 9.8 12.0 7597 14.0 34.7 13.8 51.5 18.8
Minimum 14.9 6.8 8.0 2674 2.0 8.7 0.0 26.3 13.7
Maximum 8780.0 14.8 21.0 27141 43.0 56.7 49.1 82.9 29.8

A
ll 

re
gi

on
s 

(1
77

) 

Variat. coeff. 3.19 0.14 0.17 0.50 0.64 0.27 0.79 0.23 0.15
CEEC-10 4) 97.0 9.7 11.0 8694 13.1 34.6 6.3 59.1 18.1
EU-15 4) 118.7 10.7 9.9 22603 7.6 27.7 2.1 70.3 21.8 6) 

Notes: 1) H 1998, ROM 1997. 2) H, LV 1999, EST 2001. For Poland, no data were available on NUTS-3 level, 
so that the values of the NUTS-2 regions had to be used for the respective NUTS-3 regions. 3) Unweighted 
arithmetic mean value. 4) Weighted arithmetic mean value. 5) Not included in the analysis. The share of 
value added of services is indirectly considered since it adds up to 100 % with the shares of value added 
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of agriculture and industry. Data on the share of population aged 60 and over are missing for some regions. 
6) Projection of 1995 (EUROSTAT). 

Sources: Authors' computations based on EUROSTAT's Newcronos Regio data; KOM (2002). 

Cluster B: Agrarian low-income regions  
(wide parts of Romania, Southeastern Hungary, parts of Bulgaria, Estonia, Latvia, 
Poland)  

This cluster contains regions which are characterized by a comparatively high importance of 
agriculture (share of total value added is 22.4 %) and low income per capita (PPP 5,390). In 
contrast to cluster A, this group has, on average, both a higher GDP p.c. and share of industry 
in value added, as well as a lower unemployment rate (10.0 %) and crude death rate (12.0). 
The unemployment rate shows, however, a high dispersion within this cluster (between 3 % 
in Bihor and Satu Mare in Northwestern Romania, and 28 % in Smolyan/Southern Bulgaria). 
Although being altogether an agrarian cluster, the structure of the agricultural sector is rather 
heterogeneous. This can be demonstrated by comparing Romania and Hungary, which have 
the largest share of regions in this cluster. In all of Romania, in which nearly half of the re-
gions of this group are located, about 44 % of the total employed labour force worked in agri-
culture in 2001. High urban unemployment, the good prospects of acquiring land which offers 
the opportunity to produce food for own needs, and low costs of living in rural areas led to re-
verse migration from urban to rural areas, and an increasing share of agricultural employment 
during the 1990's. Romanian agriculture is characterised by a high fragmentation of land and 
low-input-low-output systems. In contrast, in all of Hungary, (nine regions of the cluster) the 
share of agricultural employment decreased from about 20 % at the beginning of transition to 
only 5.3 % in 2001 (10 % in Southern regions, respectively). Hungary's agriculture is, com-
pared to Romania, much more productive and efficient, the institutions necessary for a func-
tioning market economy are much more developed, and in addition to family farms, large co-
operatives and companies play an important role (cf. SAILER 2001b; SIEBERT 2001). 

Cluster C: Average developed middle-income regions with a high unemployment rate  
(most of the Polish regions, Eastern Slovakia, parts of Lithuania) 

A struggle with high unemployment (21.0 % on average) is the most striking unifying feature 
of the regions which form this cluster. Despite the achieved growth in GDP p.c. since 1993, 
(after the drastic decline at the beginning of transition) which resulted in an average income 
of PPP 7,378, economic recovery has generally not led to comparable growth in (formal) em-
ployment (cf. KEUNE 2000). The high number of dismissed agricultural and industrial em-
ployees, the result of the necessary structural changes and privatisation during the transforma-
tion process could not be absorbed by a sufficient number of new jobs, which caused far-
reaching social problems. The rather young population – indicated by the low share of popu-
lation aged 60 and over (16.4 %) – aggravates the problem. The share of gross value added in 
the three respective sectors corresponds strongly with the weighted average shares in all 
CEECs. The most prosperous sector is services, which shows, in this cluster, the second high-
est value after cluster E, the capital regions. In 17 of the 41 regions of cluster C, services con-
tributed more than 60% to the total value added. Among these regions are more touristic areas 
like those in Northern Slovakia and the Baltic coastal regions in Poland, as well as regions 
with large cities like Kauno and Klaipedos in Lithuania. In Kauno, the share of services in 
gross value added increased by 9 percentage points between 1995 and 1999, in Slovakia and 
many Polish regions by 6 percentage points. The industrial sector showed the most striking 
loss, falling more than 7 percentage points in Slovakia and more than 6 percentage points in 
Kauno.  
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Cluster D: More industrialized middle-income regions  
(Czech Republic, Slovenia, Northwestern Hungary, parts of Romania, Bulgaria, 
Poland, Slovakia, Northeastern Lithuania, Northeastern Estonia) 

The main feature of this cluster is the high percentage share of industry in value added 
(45.9 %; CEEC-10: 34.6 %), whereas the shares of agriculture (9.2 %) and services (44.9 %; 
CEEC-10: 59.1 %) are rather low. Included are regions with long industrial traditions (such as 
in the Czech Republic), as well as regions which were particularly industrialised during the 
socialist era (as in Bulgaria). Many of these industrial areas are mono-structured, in a difficult 
process of diversification and modernisation due to the persistence of old technologies, and 
have environmental problems. Generally, the privatisation and restructuring processes have 
been a difficult task for all transition countries. Many of the large industrial plants which were 
erected at single focal points had to close down or to reduce their production and dismiss 
many employees. Those laid-off often have specific skills which cannot be easily used in 
other jobs. Thus, unemployment rates are locally high. Examples of such regions are Northern  
Bohemia in the Czech Republic with mining, metallurgy, energy and the chemical industries, 
(unemployment rate 15 %) or Upper Silesia in Southern Poland with mining, coal, iron and 
the steel industries, (unemployment rate 25 %) (cf. FÖRSTER 1999a, b). Industrially-
characterised regions in Bulgaria, Slovakia, Estonia and Latvia also have unemployment rates 
above the cluster average of 10.0 %. Low unemployment rates below 10% are likely caused 
by the size of regions, which not only cover the locally-concentrated industrial sites, but also 
large agricultural areas, as in Hungary. Moreover, in Romania, unemployment rates are gen-
erally low because of the low incentives to register as unemployed, the importance of small 
family farms for employment, and measures like shortened work schedules. Some regions – 
such as Gliwice in the Western part of Upper Silesia – have been in some ways successful in 
industrial restructuring. Business start-ups, foreign direct investments (FDI, e.g., in the auto-
mobile industry) and the expansion of motorways and educational institutions have contrib-
uted to a more positive development (DOMANSKI 1998). In general, the "more industrialised 
middle-income regions" have better infrastructure and educational levels, higher population 
density, and a higher GDP p.c. (PPP 8,895, which is slightly above the CEEC-10 average) 
than agrarian regions. Despite existing problems, this is a decisive advantage in overcoming 
structural change and stimulating new economic activities. 

Cluster E: Capital regions and other large cities with high income 

This cluster includes those regions which have benefited most from the transition process –
capitals and other large cities with, on average, an increasing high income (PPP 15,757), a 
high share of services in total value added (71.8 %), a rather low unemployment rate (9.0 %), 
well-developed infrastructure and high population density (2,163 inhabitants / km2). Bucha-
rest has a somewhat special role, being in four of the seven variables among the extreme val-
ues within this cluster (lowest GDP p.c., highest population density, highest share of industry 
and lowest share of agriculture in gross value added within this cluster). Thus, in the case of 
six clusters instead of five, the Romanian capital is not included in the "capital regions"-
cluster, but forms a single cluster. In general, the capital regions have been rather successful in 
attracting FDI (cf. section 4.5). For example, in Slovakia, in 1995, 60 % of the total FDI was 
invested in Bratislava (SMITH and FERENCIKOVA 1998). In Poland, FDI concentrated on War-
saw and other large cities and western parts of the country (cf. PÜTZ 1998). In Hungary, the 
strong concentration of FDI in Budapest, (about two thirds of foreign capital in the mid-
1990s) and other Northwest regions has fallen since 1995 (cf. SAILER 2001a). Since the be-
ginning of transition, the disparities between the booming capitals and the rest of the coun-
tries have increased in most countries, and have been particularly pronounced in Latvia and 
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Poland. This corresponds to the priority of macroeconomic growth over regional balance in 
the CEECs. The ratio of the poorest region (in all cases rural areas) of the respective country 
to the richest region (in all cases the capital) based on GDP per capita (PPP) increased in six 
countries between 1995 and 2000. This measure revealed the highest disparities in Poland 
(1 : 5.4 in 2000), Latvia (1 : 4.3), Hungary (1 : 3.5) and Slovakia (1 : 3.1), whereas Slovenia 
had a rather homogeneous structure (1 : 1.7). These rising disparities are not caused by an ab-
solute decline in GDP per capita of the poorer regions (except for Latvia). Rather, they could 
not keep pace with the quick growth in the capital regions (cf. WEINGARTEN and BAUM 2003). 
Although the capitals and large cities are the most prosperous regions, they are also con-
fronted with problems. In Budapest, for example, there exist difficulties with derelict build-
ings in the downtown area, and increasing social polarisation within the city (WIEßNER 1999). 
Suburbanisation has begun to take place, from which the regions surrounding large cities 
benefit (cf. BROWN and SCHAFFT 2002 for Hungary). 

To summarise the results, the cluster analysis of the CEE new Member States on the NUTS-3 
level revealed five different types of regions as the most adequate result: three are largely ru-
ral (cluster A, B and C), one includes both rural and especially industrialised urban areas 
(cluster D) and one covers only large cities (cluster E). 

2.3 Critical assessment 

In principle, the cluster analysis method can be considered as suitable for classifying regions. 
As an explorative instrument for analysis it has the advantage – in contrast e.g., to the forma-
tion of indices – of being able to reveal so far unknown structures and coherences and thus to 
contribute to new insights. Its disadvantage results from its partial subjectivity. A cluster 
analysis never follows a standard procedure, but the researcher has relatively high "freedom" 
and responsibility to decide on variables, the distance measure and the algorithm for cluster-
ing. In addition, there is no single convincing criterion to decide on the optimal number of 
clusters, but several weak criteria such as the elbow criterion or the plausibility of the result. 
Thus, the resulting typology is always the specific outcome of the used algorithms and vari-
ables, as well as the assessment of the optimal cluster number. Other indicators or procedures 
could lead to other classifications. In order to improve the results of hierarchical clustering a 
K-means-analysis can be carried out afterwards, taking the results of the hierarchical cluster-
ing as the starting point. However, in our case this additional analysis did not result in an in-
creased homogeneity of the clusters. The 3 out of 35 cases, in which the variation coefficient 
of a variable in a cluster is higher than the variation coefficient of that variable in the whole 
sample, could not be eliminated. In twelve cases the standard deviation increased within the 
clusters, whereas it decreased in thirteen cases. Only 20 out of 177 regions are regrouped to 
neighbouring clusters by the k-means-analysis, whereby this does not seem to increase the 
plausibility of the typology.8 Therefore, the results of the original hierarchical cluster analysis 
was chosen for interpretation. 

The restricted data availability on a more disaggregated level constrained the analysis. Addi-
tional variables for further differentiation, especially of rural areas – such as farm structure 
and efficiency, natural conditions and employment – would have been desirable. The typol-

                                                 
8  This can be demonstrated with the example of Sofia. The Bulgarian capital was regrouped from Cluster E to 

cluster D, although it has an extremely low share of industry, a high population density and a high income, 
and, thus, increases the heterogeneity of cluster D. 
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ogy would be further enhanced if data on the NUTS-4 or even NUTS-5 regions could be used, 
where the single units are more homogeneous. 

The typology revealed large differences between the several countries, which influenced the 
cluster result. The country averages in CEE vary, for instance, in unemployment, between 
6 % in Slovenia and Hungary and 20 % in Bulgaria. Divergent definitions or approaches of 
collecting statistical data can also play a role and affect the outcome. In Romania, for exam-
ple, the low unemployment rates are mainly explainable by the low incentives to register as 
unemployed (cf. remarks for cluster D). Partially, the high dispersion of variables within the 
whole sample also caused a relatively high dispersion of specific variables within the clusters.  

With the existing typology a categorisation of regions according to demographic and socio-
economic criteria was achieved. It shows that, besides regional disparities in the CEE new 
Member States, there are large economic differences between urban areas (cluster E) on the 
one hand and rural areas (cluster A-C) on the other hand. In addition, the results confirm that 
rural areas cannot be considered homogeneous and that general statements like "over-aged rural 
population" are not appropriate. The typology provides in its existing form no code of prac-
tice for regional policy measures, but first clues for the elaboration of rural development 
measures in CEE within the scope of EU structural and regional policy. In this connection, it 
is useful that the analysis compares all CEE regions and gives an overview of their socio-
economic situation. "The clarification of the current situation and present development are al-
ready important instruments of regional policy. The very presentation of regional types, 
which are characterised by varying developments and standards, can initiate political effects 
and support or stimulate argumentations of regional policy" (own translation of THIEL and 
CRINIUS 1990, p. 79). The conducted analysis shows the spatial arrangement of agrarian re-
gions in Central and Eastern Europe (cluster A and B), in which the necessary structural 
change should be particularly supported. The different occurrences of the age structure in the 
several clusters reveal that development measures – for example in education – should not be 
uniform but should rather be adapted to the respective age groups. On the other hand, cluster 
C demonstrates that the high unemployment in these regions seems to be rather a macroeco-
nomic than a regional problem. 

In order to design concrete policy recommendations for the regional planning programmes of 
the countries adapted to the peculiarities of the specific regions, more detailed cluster analy-
ses – on a more disaggregated regional level including additional variables – are necessary. It 
would be useful to thereby concentrate on single countries with their specific problems (cf. 
for example, ROVAN and SAMBT 2003 for Slovenia). That would also reduce the differences in 
development within the whole sample, as well as the statistical difficulties of comparability. 
Possibly, problems of data availability on a highly disaggregated level could also be solved 
more easily by concentrating on one single country. In the next section, the results of such an 
analysis for Bulgaria are discussed, where it was possible to include a higher number of vari-
ables on the NUTS-3 level9 (see TRAPP 2003 for more details).  

3 NARROWING THE FOCUS: A TYPOLOGY OF RURAL OBLASTI IN BULGARIA 

As in other CEECs, regional policy has become more important in Bulgaria during recent 
years. In order to strengthen regional capacities for policy making, in 1999 the number of 
oblasti (NUTS 3) was increased from 9 to 28 and the Regional Development Act came into 
force, which aims to reduce interregional disparities. Also in 1999, the Bulgarian parliament 
                                                 
9 Due to a lack of data it was not possible to carry out the analysis on the NUTS-4 or even NUTS-5 level. 
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adopted the National Plan for Regional Development. Based on regional economic develop-
ment, demographic indicators, infrastructure indicators, etc., as well as the geographical loca-
tion, the NUTS-5 regions are grouped into four classes: areas for growth, areas for develop-
ment, areas for trans-border co-operation and development, and areas with specific problems 
(ILIEVA et al. 2002, pp. 32). Whereas the areas in the former two classes have predominantly 
urban characteristics, the latter comprises less developed rural areas and areas in industrial 
decline. Some regions belong to more than one class, while some regions belong to no class at 
all. The methodology of this classification is rather unclear and, thus, the transparency insuf-
ficient. Furthermore, the Bulgarian regional policy and, programmes are still in discussion. 

In order to support this discussion, all predominantly rural oblasti are analysed in the follow-
ing to identify regional patterns as well as driving forces behind the diverging processes in ru-
ral Bulgaria. According to the OECD definition, those NUTS-3 regions are predominantly ru-
ral where more than 50 % of the total population are living in communities (NUTS-5) with a 
population density below 150 inhabitants per square kilometre. Applying this definition, Sofia 
is the only NUTS-3 region out of 28 which is not rural but predominantly urban and, thus, ex-
cluded from the analysis. 

3.1 Methodology and data 

As in the case of the CEECs, a cluster analysis is used to identify regional patterns. Focussing 
on a single country allows the inclusion of more variables in the analysis due to the better 
availability of data. Data are based on official statistics from the National Statistical Institute 
of Bulgaria (NSI 1999, 2000) and EUROSTAT´s Newcronos Regio data base as well as on 
the United Nations Development Programme (UNO 2002). The following 16 variables which 
are important for the development of rural areas could be included in the analysis for the year 
2000: 

– economic variables: gross value added of industry per capita [LEV], gross value added of 
services per capita [LEV], GDP per capita in PPP [% of EU-15 average], share of (con-
tracted) employment in agriculture10 in total employment [%], FDI per capita [USD], un-
employment rate [%], long term unemployment rate [%], firm density [number of firms 
per 1,000 inhabitants]; 

– socio-demographic variables: share of young people (aged less than 19) in total popula-
tion [%], share of ethnic minorities (Turks, Roma) in total population [%], share of 
highly-educated people in total population aged 25-59 [%], share of lowly-educated peo-
ple in  
total population aged 25-59 [%] 

– settlement and infrastructure variables: population density (inhabitants/km2), share of 
population living in rural communities [%], telephone density (lines per 1,000 inhabi-
tants), physician density [doctors per 10,000 inhabitants]. 

Since the variables are correlated with each other, it is necessary and useful to carry out a factor 
analysis prior to the cluster analysis. The factor analysis concentrates the information of many 
single variables to groups of variables forming latent dimensions (factors) which are not  
directly observable, but can explain the variance of the single variables. Thereby, important 
factors behind the spatial structure and economic differences of the regions can be revealed. 

                                                 
10  It has to be noted that agricultural employment here does not included self-employed persons. Data on self-

employed persons was not available at the NUTS-3 level. 
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In this study, a principle component analysis with VARIMAX factor rotation and Kaiser stan-
dardisation was applied. The variables were standardised by Z-transformation. Second, based 
on these factors different types of regions are identified by a cluster analysis of the same type 
as described in section 2. 

3.2 Results 

3.2.1 Results of the factor analysis 

Using the factor analysis, three factors could be extracted which together explain 71.5 % of 
the total variance of all 16 variables included in the data set. The correlations of each stan-
dardised variable and the factors are presented in Table 2. The measure of sampling adequacy 
(Kaiser-Meyer-Olkin criterion) reaches 0.72 which is a middling value. The firm density is 
not considered in the following description since it has only low factor loadings for each of 
the three factors. 

Table 2: Factor loadings and eigenvalue 

Variable Factor 1: 
"Agglomeration"

Factor 2: 
"Marginality"

Factor 3: 
"Employment" 

Communality 

Gross value added of services 0.892 -0.046 -0.181 0.830 
Gross value added of industry  0.782 -0.019 -0.241 0.670 
Share of highly-educated 0.779 -0.472 -0.156 0.854 
Telephone density 0.736 -0.546 -0.065 0.843 
FDI 0.710 -0.151 -0.229 0.579 
Population density 0.707 -0.099 -0.066 0.513 
GDP per capita 0.692 -0.230 -0.177 0.563 
Share of young people 0.020 0.874 0.144 0.785 
Share of ethnic minorities  -0.062 0.833 0.201 0.738 
Physician density 0.353 -0.743 -0.164 0.703 
Rural population -0.508 0.697 0.193 0.781 
Share of lowly-educated  -0.345 0.664 0.404 0.723 
Unemployment rate -0.292 0.159 0.874 0.875 
Long-term unenmployment -0.383 0.151 0.789 0.792 
Contracted employment in ag.  0.005 0.307 0.770 0.688 
Firm density 0.488 -0.270 -0.436 0.501 
Eigenvalue 1) 5.01 3.76 2.67 total: 11.44 
Percentage of trace (trace = 16) 2) 31.33 23.50 16.66 total: 71.5 

Notes: 1)  The eigenvalue is the sum of the squared factor loadings over all variables.  
2)  The percentage of trace is the percentage of the variance in all variables explained by the factor. 

Source:  TRAPP (2003), modified. 

The first factor explains 31.3 % of the total variance of the variables. All of the 7 high-loading 
variables (factor loading > 0.6) of this factor have a positive sign. These are the gross value 
added p.c. of services and industry, highly-educated people, the telephone density, FDI p.c., 
population density and GDP p.c. Since high values of these variables are associated with ag-
glomeration advantages, this factor is thus named "agglomeration". Oblasti with an extremely 
high factor value are Varna, Burgas and Plovdiv, whereas the values are particularly low in 
Vidin, Kardzhali and Pernik. 

In contrast, factor 2 ("marginality"), explaining 23.5 of the total variance, is characterised by 
5 high loading variables which are often typical for socially-marginalised areas in Bulgaria: a 
high share of young people, indicating a high fertility rate, a high share of marginalised ethnic 
minorities (Roma, Turks), a low physician density, a high share of people living in rural areas 
and a low educational level. According to the values of this factor, Kardzhali, Razgrad and 
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Silistra are particularly marginalised regions. In contrast, low values indicating no marginali-
sation are typical for Gabrovo, Vidin und Pernik.  

The last extracted factor has 3 high-loading variables which are the unemployment rate, the 
share of long-term unemployment and the share of employment in agriculture. This factor,  
explaining 16.7 % of the total variance, is named "employment". Values are highest in Tar-
govishte, Yambol and Razgrad and lowest in Kardzhali, Gabrovo and Blagoevgrad. 

The isolated factors "agglomeration", "marginality" and "employment" can be considered as 
structuring forces in rural Bulgaria. They stress the importance of agglomeration advantages, 
the importance of minorities in Bulgaria as well as employment patterns. 

3.2.2 Results of the cluster analysis 

The three factors identified by the factors analysis were used as variables in the cluster analy-
sis. With this multivariate analysis method, the following six types of rural regions could be 
identified  

- Cluster 1: Agrarian border regions with very high unemployment; 
- Cluster 2: Agrarian and marginal regions with high unemployment; 
- Cluster 3: Marginal border regions with relatively low unemployment; 
- Cluster 4: Middle-income regions with lowest unemployment; 
- Cluster 5: More industrialised agrarian regions with relatively high income; 
- Cluster 6: Growth regions with highest income. 

The characteristics of these clusters are described in Table 3 with regard to the three factors 
and in Table 4 by those non-standardised variables which are high-loading (all except for the 
firm density). Map 2 (p. 21) visualises the six clusters. 

Table 3: Characteristics of the Bulgarian clusters with regard to the factors "agglom-
eration", "marginality" and "employment" 1)  

 Factor 1: 
"Agglomeration" 

Factor 2: 
"Marginality“ 

Factor 3: 
"Employment" 

Cluster 1: Agrarian border regions 
with very high unemployment 

relatively low 
(-0.94) 

relatively low 
(-0.92) 

extremely high 
(1.10) 

Cluster 2: Agrarian and marginal  
regions with high unemployment 

around the average 
(-0.17) 

relatively high  
(0.85) 

relatively high 
(0.84) 

Cluster 3: Marginal border regions 
with relatively low unemployment 

slightly below aver-
age 

(-0.61) 

relatively high 
(0.74) 

extremely low 
(-1.15) 

Cluster 4: Middle-income regions 
with lowest unemployment 

slightly above average 
(0.60) 

extremely low 
(-1.33) 

extremely low 
(-1.33) 

Cluster 5: More industrialised  
agrarian regions with relatively high 
income 

slightly above average
(0.36) 

slightly below average 
(-0.55) 

slightly above average
(0.31) 

Cluster 6: Growth regions with  
highest income 

extremely high  
(2.23) 

around the average 
(0.14) 

slightly below average
(-0.43) 

Note:  1)  The characteristic values are defined as follows: < +/- 0,3 = around the average, +/- 0,3 to 0,7 =  
  slightly above/below average, +/- 0,7 bis 1,0 = relatively high/low, > +/- 1,0 = extremely high/low. 

Source:  TRAPP (2003). 
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Table 4: Characteristics of the 6 clusters and of all rural oblasti in Bulgaria in 2000 
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Average1) 17.9 48.8 53.8 279.0 1217.5 24.5 347.3 38.8 8.6 15.9 35.7 461.8 7.9 22.8 50.9
Minimum 17.6 44.9 49.1 205.6 1099.7 -0.3 328.1 34.0 7.7 15.0 32.2 444.6 5.3 19.4 48.6
Maximum 18.2 51.8 59.7 318.5 1380.2 55.8 358.5 41.9 10.4 16.8 41.8 484.8 12.2 24.6 52.6C

1 
(3

) 

Variation coeff. 0.02 0.07 0.10 0.23 0.12 1.17 0.05 0.11 0.17 0.06 0.15 0.04 0.47 0.13 0.04
Average1) 19.1 59.6 52.2 402.1 1122.6 90.0 336.4 44.7 31.1 18.7 30.2 498.5 10.0 21.8 46.4
Minimum 17.5 47.6 43.2 280.0 993.9 15.8 299.3 33.3 13.4 17.8 24.1 466.0 6.9 18.0 38.3
Maximum 23.8 70.4 69.4 509.8 1388.9 364.1 430.7 56.4 47.3 20.1 39.9 524.7 11.4 29.7 51.4C

2 
(7

) 

Variation coeff. 0.11 0.13 0.17 0.22 0.12 1.36 0.13 0.21 0.39 0.04 0.17 0.04 0.20 0.20 0.09
Average1) 20.0 50.0 48.9 687.8 1159.7 124.7 328.9 46.2 18.5 18.1 32.2 479.9 3.8 14.8 38.8
Minimum 16.0 36.3 31.3 382.4 943.6 3.3 209.5 31.4 4.5 16.5 21.3 462.0 2.9 12.4 34.5
Maximum 26.0 62.7 63.3 1213.6 1342.3 528.8 415.0 66.9 51.8 19.7 41.9 494.3 5.3 22.0 42.5C

3 
(5

) 

Variation coeff. 0.19 0.20 0.26 0.48 0.14 1.82 0.24 0.28 1.04 0.08 0.23 0.02 0.24 0.28 0.09
Average1) 23.0 64.7 72.8 879.1 1312.8 254.1 395.8 27.2 4.9 14.8 42.9 404.2 2.4 12.0 34.4
Minimum 19.8 55.4 56.4 546.9 1258.5 28.7 347.9 22.3 2.1 14.3 39.7 367.1 2.0 10.2 29.9
Maximum 25.3 75.3 88.4 1155.5 1372.1 691.1 458.8 34.7 8.0 15.5 47.5 425.4 2.7 13.9 36.9C

4 
(3

)  

Variation coeff. 0.13 0.15 0.22 0.35 0.04 1.49 0.14 0.24 0.61 0.04 0.10 0.08 0.17 0.16 0.11
Average1) 24.9 69.2 73.6 1065.1 1317.3 117.4 413.6 36.2 10.5 16.4 37.4 426.5 6.7 17.8 44.0
Minimum 21.4 42.3 55.2 593.7 1197.2 56.7 364.5 30.3 5.9 15.2 30.3 411.7 5.7 13.7 37.0
Maximum 32.0 97.5 84.8 1936.1 1409.0 208.9 451.0 42.1 18.3 17.3 48.7 438.0 8.8 22.1 51.1C

5 
(6

) 

Variation coeff. 0.18 0.26 0.15 0.51 0.06 0.51 0.07 0.12 0.41 0.05 0.19 0.03 0.19 0.15 0.10
Average1) 27.9 96.9 95.1 1095.4 1717.4 207.4 484.9 26.2 14.1 17.2 41.0 429.6 4.9 13.2 35.5
Minimum 21.4 54.9 74.7 704.4 1321.0 111.9 435.6 20.6 11.3 16.3 31.0 415.2 3.5 11.9 32.7
Maximum 32.9 121.9 123.3 1617.4 2098.6 390.0 567.9 30.1 19.4 18.2 481 456.0 7.6 14.1 40.0C

6 
(3

) 

Variation coeff. 0.21 0.38 0.26 0.43 0.23 0.76 0.15 0.19 0.33 0.06 0.22 0.05 0.47 0.09 0.11
Average1) 21.8 63.5 63.6 718.7 1270.5 126.5 376.5 38.4 16.9 17.2 35.4 456.8 6.5 17.7 42.4
Minimum 16.0 36.3 31.3 205.6 943.6 -0.3 209.5 20.6 2.1 14.3 21.3 367.1 2.0 10.2 29.9
Maximum 32.9 121.9 123.3 1936.1 2098.6 691.1 567.9 66.9 51.8 20.1 48.7 524.7 12.1 29.7 52.6

A
ll 

(2
7)

 

Variation coeff. 0.21 0.32 0.30 0.62 0.18 1.35 0.19 0.28 0.81 0.09 0.21 0.08 0.48 0.28 0.15

Notes:  1)  Unweighted arithmetic mean value. 
Source: TRAPP (2003) based on EUROSTAT 2000, NSI 1999 and 2000, UNDP 2002. 

Cluster 1: Agrarian border regions with a very low income and high unemployment 
(bordering Romania, Serbia and Turkey) 

The regions of cluster 1 (Vidin, Montana and Yambol) are sparsely populated (48.8 inhabi-
tants / km2) and economically extremely disadvantaged, showing the lowest GDP p.c. reaching 
only 17.9 % of the EU-15 average, the lowest FDI per capita (25 US$) and the highest unem-
ployment (22.8 %) as well as long-term unemployment rate (50.9 %). Furthermore, the gross 
value added of industry reaches only 279 LEV (143 EUR) per capita in comparison with 719 
LEV (368 EUR) as the unweighted average for all 27 oblasti. The average educational level is 
rather low. Altogether, cluster 1 has the lowest value of the factor "agglomeration" (-0.94), 
but also a relatively low value of the factor "marginality". All high-loading variables of the 
latter factor are close to the average except for the share of minorities. Turks and Roma only ac-
count for 8.6 % of the total population. The high value of the "employment" factors indicates 
the high share of contracted agricultural labor as well as the unfavorable unemployment fig-
ures. 

Cluster 2: Agrarian and marginal regions with high unemployment 
(Northeast Bulgaria) 

Cluster 2 comprises Silistra, Dobrich, Razgrad, Shumen, Targovishte, Sliven and Pazardzhik. 
This cluster is strongly mariginalised (factor value 0.85) due to the highest share of minorities 
(31 %) and the proportion of persons living in rural areas (45 % of total population), whereas 



20 Sabine Baum, Christian Trapp, Peter Weingarten 

the agglomerative character of this cluster is medium with a factor value of -0.17. The share 
of lowly-educated persons is highest in this cluster as well as the share of those aged 0 to 19. 
The share of highly-educated persons is with 52 per 1,000 inhabitants very low. With only 30 
physicians per 10,000 inhabitants medical infrastructure is the worst of all clusters. The rather 
bad economic situation is also mirrored by a high unemployment rate of 22 %, which is part 
of the factor "employment". Its relatively high value is furthermore reflected in the high im-
portance of agriculture. 

Cluster 3: Marginal border regions with relatively low unemployment 
(South of Bulgaria) 

The five regions Haskovo, Kardzhali, Smolyan, Blagoevgrad and Sofia, which border on 
Greece, Turkey, Macedonia or Serbia, respectively, form cluster 3. The peripheral character 
of this cluster goes in line with the value of the factor "agglomeration" of –0.61 which is be-
low average. The gross value added of industry as well as FDI per capita, approximate the av-
erage. In contrast, the population density (50 inhabitants / km2) is rather low, leading to a high 
share of people living in rural areas (46 %) and poor access to medical services as measured 
by physician density. The relatively high value of the factor "marginality" (0.74) is also 
caused by the second-highest share of minorities (18 %). Due to the unfavourable mountain-
ous natural conditions, agriculture has not played a dominant role in this region. The unem-
ployment rate (15 %) is below the national average. 

Cluster 4: Middle-income regions with lowest unemployment 
(Middle-west and central Bulgaria) 

Cluster 4 comprises Gabrovo, Pernik and Kyustendil. The latter two, close to Sofia, border on 
Serbia and Macedonia, whereas Gabrovo is located in central Bulgaria. The value of the "ag-
glomeration" factor (0.60) indicates an above average endowment with agglomerative charac-
teristics leading to a GDP per capita which is slightly above the average of all 27 rural oblasti. 
This cluster is the most successful in attracting FDI (254 US$ per inh.), mainly based on Gab-
rovo as industrial location (FDI 691 US$ per inh.). The human capital is rather well-qualified, 
as shown by the educational level: the number of highly-educated inhabitants is above aver-
age, the number of lowly-educated below average. This goes in hand with the lowest share of 
minorities in total population (5 %) and a low share of people living in rural communities 
(27 %). The medical infrastructure is well above average: the number of physicians per 
10,000 inhabitants is 43 compared with 35 as the average of all rural oblasti. Nevertheless, 
the population of cluster 4 is over-aged, as indicated by the lowest share of total population 
aged 0 to 19. Altogether, this is reflected in the lowest value of the marginality as well as the 
employment factor (-1.3 both). The growing service sector contributes to the lowest unem-
ployment rate (12 %) of all clusters. 

Cluster 5: More industrialised agrarian regions with relatively high income 
(North-Central Bulgaria) 

Cluster 5 is comprised of the six regions Vratsa, Pleven, Lovech, Veliko Tarnovo, Ruse and 
Stara Zagora which are both agrarian and industrially-oriented. Most of these oblasti are  
located in the fertile Danube plain bordering Romania. Agriculture is complemented by fertil-
iser manufacturing and the food industry. Both the gross value added in industry and in ser-
vices are the second highest per capita among the six clusters, resulting in the second highest 
GDP p.c. The share of highly-educated reaches 74 per 1,000 inhabitants. Despite these posi-
tive economic figures, the unemployment rate (18 %) is not below average. Further character-
istics of this cluster are the rather low shares of minorities (11 %) and those living in rural 
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communities. The factor values of this cluster are slightly above ("agglomeration", "employ-
ment") or slightly below average ("marginality"). 

Cluster 6: Growth regions with highest income 
(East and central Bulgaria) 

Cluster 6 comprises two regions at the Black Sea coast, Varna and Burgas, and Plovdiv which 
is in central Bulgaria. As expected, the value of the factor "agglomeration" is highest for this 
cluster, reaching 2.2. The GDP p.c. reaches 28 % of the EU-15 average, the highest value of 
all clusters. Both the gross value added of industry and services are the highest per capita 
among the six clusters contributing to an unemployment rate of 13 %, which is the second 
lowest of all clusters. The prospering character of cluster 6 is also mirrored by high FDI of 
207 US$ per inhabitant, the well-developed telecommunication system (485 telephone lines 
per 1,000 inhabitants) and the quality of human capital taking the number of highly-educated 
as a proxy. Population density (97 inhabitants/km2) is rather high compared with other re-
gions in Bulgaria. 

Map 2: Cluster of rural oblasti in Bulgaria 

Source: TRAPP (2003). 
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In summary, three latent factors behind the spatial structure of rural Bulgaria could be identified 
by a factor analysis investigating 16 economic, socio-demographic, settlement and infrastruc-
ture variables. These factors are named "agglomeration", "marginality" and "employment" 
and emphasize the importance of agglomeration advantages, the relevance of minorities in Bul-
garia as well as employment patterns. They can be used as starting point for Bulgarian re-
gional policy. The subsequent cluster analysis of 27 rural oblasti (all except for the capital) 
carried out with the factor values resulted in the identification of six types of regions (cluster 
1 to 6).  

Comparing the results of this cluster analysis with those obtained for Bulgaria in the analysis 
for all ten CEECs (see section 2.2 with the Bulgarian rural regions fitting in cluster A, B and 
D) reveals some similarities, but also some differences. As expected, the analysis focussing 
only on Bulgaria results in a more differentiated picture of regional patterns. For example, all 
regions of the agrarian clusters 1, 2 and 5 (except for the oblasti Stara Zagora) are – on the 
CEECs level – part of cluster A ("Agrarian lowest income regions with very high unemploy-
ment"). All regions of cluster 3 "Marginal border regions" (except for the oblasti Sofia) are 
part of cluster B ("Agrarian low income regions"). However, Varna, a prospering growth re-
gion according to the Bulgarian cluster analysis, also belongs to cluster B. Unexpectedly, the 
5 Bulgarian regions of cluster D ("More industrialized middle income regions") are grouped 
into 4 different clusters according to the cluster analysis focussing only on Bulgaria.  

The differences in the grouping might be caused by a) the characteristics of the NUTS-3  
regions of the other 9 CEECs, which clearly affect the identification of the CEEC-10 clusters, 
b) differing variables considered in the analyses and c) by the factor analysis which was only 
applied in the Bulgarian analysis (due to the greater number of partly correlated variables). In 
order to get an impression on the impact of these reasons, one could take the variables used in 
the CEEC-10 typology and apply the cluster analysis only for Bulgaria. Results show a rela-
tively similarly classification pattern indicating a rather robustness in changes in the variables 
considered. This demonstrates that the spatial patterns of Bulgaria seems stable enough not to 
be strongly influenced by the choice of variables. In contrast, the size of the analysed region 
(only Bulgaria or all CEECs) has an visible effect on classification results. 

4 WIDENING THE FOCUS: CHARACTERISTICS OF CEEC REGIONS COMPARED WITH EU-15 
REGIONS – FIRST RESULTS OF A CLUSTER ANALYSIS FOR THE EU-24 

To provide insight on the similarities of, and differences between rural areas in all of Europe, 
an additional cluster analysis on the NUTS-2 level, including the EU-15 Member States 
(without the United Kingdom due to a lack of data) alongside the CEECs was carried out. 
First results indicate a tendency to separate the CEE regions from those of the EU-15. The 
differences in GDP p.c. can be clearly seen (see Map 3 and Table 5 with the clusters ordered  
according to average GDP per capita of the respective cluster from lowest to highest). 

Only the capitals Prague, (cluster IX) Bratislava (cluster VII) and Budapest, (cluster V) as 
well as Slovenia, (cluster VII) belong to clusters dominated by EU regions with high or mid-
dle incomes relative to the average of CEEC-10 + EU-14. The Czech Republic, except for its 
capital, and West-Hungary are, together with Ireland and Northern Portugal, included in the 
more industrialised cluster III, which already has an income below average. In the two groups 
with the lowest GDP p.c., there are only Central and Eastern European regions: The first clus-
ter incorporates the agrarian lowest income regions of Romania and Bulgaria, and the second 
cluster low income regions with high unemployment in Poland, Slovakia and the Baltic States, 
as well as Sofia and Bucharest. Two clusters (VI and VIII) cover only regions of EU-14 Mem-
ber States especially characterised by a rather old population structure. The result reveals large 
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differences in development between the regions of the European Union and the new Member 
States. 

Table 5: Characteristics of the 9 clusters of NUTS-2 analysis (CEEC-10 + EU-14) 
Included in the cluster analysis 
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1999 2000 1) 2000 1) 2000 2) 2000 2001 1998-
2000 3) 

1999-
1995 4) 

1999-
1995 4) 

1999-
1995 4) 1999 5) 1999 5)

Av.6) 76.2 20.3 25.0 17.1 5329 14.5 2.5 0.1 -2.0 1.9 22.5 35.1I  
(12) VC7) 0.20 0.15 0.09 0.16 0.11 0.68 0.04 32.00 -2.55 2.26 0.16 0.17

Av.6) 153.2 17.3 27.0 8.6 8293 16.8 2.9 -2.6 -2.5 5.1 5.5 33.4II  
(27) VC7) 1.50 0.12 0.09 0.21 0.17 0.32 0.28 -0.73 -1.24 0.53 0.42 0.15

Av.6) 110.8 19.8 24.9 5.4 13194 6.4 4.2 -2.0 1.0 0.9 5.0 44.6III 
(13) VC7) 0.45 0.17 0.12 0.37 0.39 0.56 0.26 -0.85 3.50 2.78 0.36 0.10

Av.6) 54.6 25.0 21.8 6.4 13321 9.3 3.2 -3.7 -2.0 5.7 12.5 22.8IV 
(13) VC7) 0.41 0.11 0.07 0.30 0.17 0.34 0.53 -0.95 -1.95 0.47 0.28 0.36

Av.6) 188.2 26.5 24.3 5.6 16990 12.4 2.5 -.8 -0.8 1.5 4.7 18.4V 
 (20) VC7) 1.10 0.23 0.10 0.32 0.25 0.62 0.48 -0.88 -1.75 1.07 0.62 0.24

Av.6) 72.3 37.7 22.3 3.9 19934 8.4 3.9 -0.9 0.2 0.6 4.6 32.8VI 
(32) VC7) 0.88 0.11 0.13 0.33 0.14 0.48 0.44 -0.78 6.50 1.83 0.52 0.13

Av.6) 219.6 25.8 23.4 4.5 21113 7.3 6.8 -0.4 -1.5 2.0 2.6 31.6VII  
(71) VC7) 0.72 0.19 0.10 0.20 0.17 0.52 0.18 -1.50 -1.33 0.95 0.69 0.18

Av.6) 186.3 44.7 16.4 4.4 26302 4.5 6.2 -0.5 -2.5 3.0 2.4 29.3VIII 
(10) VC7) 0.53 0.11 0.08 0.30 0.09 0.18 0.37 -0.60 -0.68 0.50 0.29 0.20

Av.6) 1153.9 28.1 22.0 4.3 30741 5.5 5.8 -0.2 -1.7 1.9 1.0 21.3IX 
(24) VC7) 1.29 0.19 0.10 0.21 0.23 0.60 0.33 -1.50 -0.76 0.68 0.90 0.22

Av.6) 263.2 27.0 23.4 5.9 18514 9.2 4.8 -1.0 -1.3 2.3 5.0 30.0All 
(222) VC7) 2.25 0.30 0.14 0.58 0.42 0.65 0.46 -1.80 -2.00 1.13 1.06 0.27

Notes : 1) EST 2001, LV 1999.  
2) LT, LV, SLO 1999.  
3) BG, SLO 1996-1998; PL 2000; LV, ROM 1999.  
4) BG, EST, LT, LV 1996-1999; ROM 1997-1999.  
5) ROM 1997.  
6) Unweighted arithmetic mean value.  
7) Variation coefficient. 

Source:  WEINGARTEN and BAUM (2003) based on EUROSTAT's Newcronos Regio data. 

Cluster  
(number 
of regions) 
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Map 3: Clusters of NUTS-2 regions in EU-24 (without UK) 

I. Agrarian lowest income regions with low cereal yields (as a proxy for agricultural productivity) and 
high infant mortality 

II. Low income regions with high unemployment, average shares of the economic sectors and young 
population 

III. More industrialised regions with rather low unemployment and below-average income 
IV. Low populated regions with an income below average, a decreasing share of agriculture and strongly  

expanding share of services 
V. Touristic middle income regions with an income slightly below average and high share of services 
VI. Developed, less populated middle income regions with an over-aged population 
VII. Developed and densely populated high income regions with low share of agriculture but highest cereal 

yields 
VIII. Developed high income regions with an over-aged population and low unemployment 
IX. Capitals and other highest income regions with very high share of services and low unemployment 

Note: The number of regions in each cluster is given in parentheses.  
Source:  WEINGARTEN and BAUM (2003) based on EUROSTAT´s NewCronos Regio data. 

5 SUMMARY 

Despite some common features, rural areas cannot be considered homogeneous. They are 
much more heterogeneous than a generalised comparison with urban areas might indicate. 

Classification of     
NUTS-2 regions in      
EU-24 
(SLO: NUTS-1; UK: n.a.)      

Cluster I (32) 
Cluster II (24) 

Cluster VI (11) 
Cluster V (27) 

Cluster VIII (13)

Cluster III (71)  

Cluster VII (20) 

Cluster IV (12) 

Cluster IX (10) 

n.a. 
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Rather, they have specific characteristics which can differ within a country and even more 
across countries. This paper provides a typology of CEEC-10 NUTS-3 regions according to 
demographic and socio-economic criteria. The cluster analysis carried out revealed five different 
types of regions as the most adequate result: three are largely rural, one includes both rural, 
and especially industrialised urban areas, and one covers only large cities. The results show 
that, besides regional disparities in the CEECs, there are large economic differences between 
urban areas (cluster E) on the one hand and rural areas (cluster A-C) on the other hand. In addi-
tion, the results confirm general statements like "over-aged rural population" are not appropri-
ate.  

Narrowing the geographical focus to a single country, in general improves data availability 
and allows to include more variables. If they are correlated, a factor analysis is recommended 
to analyse the underlying structure of the data set. In our case, Bulgaria, the 16 variables con-
sidered on the NUTS-3 level could be condensed to three factors: "agglomeration", "margin-
ality" and "employment". Based on these factors, six groups of regions could be identified. 
However, in order to design concrete policy measures adapted to the peculiarities of the spe-
cific regions, more detailed cluster analyses – on a more disaggregated regional level includ-
ing additional variables – proved to be necessary. 

Widening the geographical focus to the enlarged European Union provided insight on the 
similarities of, and differences between rural areas in the EU-15 (except for the United King-
dom due to a lack of data) and the CEECs. The first results of this NUTS-2 cluster analysis 
with 12 demographic, socio-economic and agricultural variables reveal large differences in 
development between the regions of the EU and the CEECs. Two of the nine clusters identi-
fied cover only CEE regions, another two only EU-15 regions. Of the remaining five, four are 
dominated by current EU regions and only one cluster is rather mixed.  

In principle, the cluster analysis as an explorative method can be considered as suitable for 
classifying regions. Revealing so far unknown regional structures and coherences and, thus, 
contributing to new insights it can motivate argumentations of regional policy and contribute 
to initiate political effects. However, its results are always partially subjective since the  
researcher has relatively high "freedom" and responsibility to decide on variables, the dis-
tance measure, the algorithm for clustering and the most appropriate number of clusters. 

The three typologies presented for different geographical areas provide no code of practice for 
regional policy measures, but first clues for the elaboration of rural development measures in 
CEE. For regional policy to systematically address the respective "bottle-necks" of regional 
development, an approach which is more focused on the reasons for socio-economic differ-
ences is desirable. However, this is connected with numerous methodological problems as a 
result of the still-insufficient existing theoretical basis (KLEMMER and JUNKERNHEINRICH 
1990) and remains a field for further research. For many analyses, it is necessary to bring "or-
der" to the regional data to better understand its basic structure. Cluster analyses can do this 
and, thus, stimulate political debate and provide a foundation for more refined analyses. 
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