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1. The urban system and regional disparities 
 
Trends in regional disparities have been a major issue in regional science for many decades and 
knowledge of ways to overcome such disparities has great importance for regional policy-making. 
Regional and spatial policies addressing regional disparities increasingly pay attention to the city 
system often under the label of ‘polycentric development’. Central to the concept of polycentric 
development is that economic and/or economically relevant functions are distributed over the 
urban system in such a way that a multitude of urban centres rather than one or two gains 
significance in a territorially balanced way (Meijers et al., 2005). Balanced urban or territorial 
development is a more or less synonymous term. It has been suggested that polycentric 
development can be instrumental to reducing regional disparities, see for instance the European 
Spatial Development Perspective (ESDP) (CEC, 1999) and the Second Cohesion Report (CEC, 
2001). The main concern of the ESDP is to combat existing regional disparities at the EU level. 
In order to arrive at a more balanced spatial structure its first main objective is the development 
of a balanced and polycentric urban system, as well as a new urban-rural relationship. It is argued 
that ‘the economic potential of all regions of the EU can only be utilized through the further 
development of a more polycentric European settlement structure’ (CEC, 1999, p.20). In the 
Third Cohesion Report the main emphasis is on territorial cohesion, which is placed on an equal 
footing as economic and social cohesion in the (unratified) Constitutional Treaty. Within the 
discussion on territorial cohesion the idea of polycentricity gets much emphasis (Faludi, 2005). 
Next to the European scale, also many European countries pursue a polycentric development, 
often addressing the dominance of their prime city to diminish regional disparities (Waterhout et 
al., 2005). Therefore, polycentricity is not just a descriptive term, but also a policy stance 
prescribing a means to promote and equalise economic growth (Hague and Kirk, 2003). 
Apparently, policy makers assume a strong relationship between the urban system and the 
persistence of regional disparities. A monocentric urban system, with a dominant city, often the 
capital, dominating over other cities would lead to divergence; while on the contrary, a more 
polycentric urban system would allegedly lead to convergence between regions. Concentration of 
support to dynamic growth poles would be an engine for growth for the whole country and its 
regions through regional spillovers (Perroux, 1955 and Kaldor, 1970). 
However, this assumed relationship between a polycentric urban system and limited regional 
disparities lacks both a strong theoretical underpinning and empirical justification. The aim of 
this paper is to test the hypothesis that a polycentric city system leads to less regional disparities. 
The paper presents measures of the extent of polycentricity of the national urban systems of 27 
European countries. This data is linked with calculations of regional disparities within these 
countries. Are countries with a relatively polycentric urban system characterised by less regional 
disparities than more monocentric countries? The answer to this question will further extent our 
understanding of the potential benefits and drawbacks of a polycentric pattern of development, 
an issue raised in the discussion paper.  
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2. Analysis of the extent of mono- or polycentricity of national urban systems 
 
Essentially, polycentricity is a scale-less phenomenon. The term has been applied to a wide 
variety of spatial scales ranging from Europe, to many of its countries, to regions and to cities. 
Basically, polycentricity refers to the plurality of centres in a given area. Morphological 
characteristics as the size and spacing of cities are determining factors in establishing whether or 
not any given area is polycentric or the opposite, monocentric. A dichotomous approach to the 
question, however, must be avoided. Rather than considering a given area polycentric or 
monocentric, it is more appropriate to score an area on a scale ranging from (very) polycentric to 
(very) monocentric. We present two measures of mono/polycentricity for national urban 
systems. Data on population of cities (or, actually, Functional Urban Areas –FUAs) was derived 
from Nordregio et al., 2004. 
The first is based on the rank-size distribution of cities. It could be argued that the more flat this 
rank-size distribution is, the less hierarchy, and hence, the more polycentric the urban system, see 
for instance Figure 1.  
 
Figure 1. Rank-size distributions of Germany, Sweden and Greece. 

 
Germany: Population (LG10) = 6,63 + -0,571*Rank (LG10) (R2 = 0,93), Sweden: Population (LG10) = 6,27 + -
1,118*Rank (LG10) (R2 = 0,97), Greece: Population (LG10) = 6,45 + -1, 894*Rank (LG10) (R2 = 0,95) 
 
Basing ourselves on the rank-size distribution of the ten most populous FUAs in each country 
(or less in case there were no 10 FUAs) we calculated the slope of the regression line through the 
rank-size distribution for all countries.  
The second measure of polycentricity concerns the spatial distribution of cities over the territory. 
When all major cities would be clustered together in one part of the country, this could not be 
considered very polycentric, even when these cities would be of comparable size. The more even 
spread over the territory, the more polycentric a country is. For each country we examined the 
location of the major cities. We considered a number of major cities equal to the number of 
nuts2 regions (or, in case of less than 5 nuts2-regions, the number of nuts3-regions). So, in case 
of a perfect spatial distribution, all nuts-regions would dispose of one major city, representing a 
very polycentric situation.  
Standardized results are presented in Figure 2 as well as in Table 1, allowing the development of 
an overall index of mono/polycentricity (both our two measures of polycentricity got the same 
weight).   
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Figure 2. Plot of polycentricity indicators based on 1) the rank-size distribution and 2) the 
spatial distribution of cities.     

 
 
Table 1. Extent of mono/polycentricity of European countries. 
Country  Standardised score 

slope regression line 
rank-size distribution 

Standardised score 
spatial distribution 
across territory  

Index 
mono/polycentricity 

 

Romania 121,33 131,39 126,36 most polycentric
Belgium 128,34 121,03 124,69 
Hungary    112,02 128,14 120,08 
Poland 118,57 120 119,28 
Slovak Republic 128,45 108,6 118,52 
Germany    129,44 100,81 115,13 
Bulgaria 104,06 123,8 113,93 
Norway 106,79 102,09 104,44 
Estonia    89,5 117,72 103,61 
Lithuania 89,31 117,72 103,51 
United Kingdom 95,4 109,83 102,61 
The Netherlands 119,29 78,2 98,75 
Austria 82,61 113,66 98,14 
Denmark 100,06 93,4 96,73 
Czech Republic 103,92 85,8 94,86 
Spain 100,05 87 93,53 
France 99,93 84,05 91,99 
Italy 116,04 67,35 91,69 
Finland 101,59 81,24 91,41 
Portugal 74,01 102,09 88,05 
Latvia 75,3 93,4 84,35 
Ireland    58,5 108,6 83,55 
Sweden 99,95 63,01 81,48 
Greece     58,15 98,08 78,11 
Slovenia 87,39 63,01 75,2 most monocentric
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 3. Regional Disparities 
 
In this section, we will present data on regional disparities for the most recent years possible. We 
restrict ourselves to some of the most common measures of disparities: the Coefficient of 
Variation (CV) and the Theil index. The higher the CV or Theil-index scores the larger the 
regional disparities within a country. Eurostat provided data on GDP per capita and 
unemployment rates at the nuts3 level, both for the year 2001 Data was available for all member 
states of the EU, as well as for Bulgaria, Romania and Norway. No meaningful data on regional 
disparities could be calculated for the smallest countries (Luxembourg, Cyprus, and Malta). Table 
2 presents the results. 
The CV for GDP per capita show that large disparities exists in the Slovak Republic, Latvia , 
Germany, UK, Poland, Estonia and the Czech Republic while Italy, Spain, the Netherlands, 
Slovenia and the Northern countries have a low degree of GDP per capita disparities. A slightly 
different picture is presented for the unemployment rates, where large disparities appear foremost 
in Germany and Italy and to a slightly lesser degree in Belgium, France, Spain, and the Czech 
Republic. Small unemployment rate disparities are found among Greece, Lithuania, and the 
Nordic countries.  
 
Table 2. Regional disparities in European countries in 2001. 
Country  CV  

GDP/capita 2001 
Theil-index  
GDP/capita 2001  

CV  
Unemployment 2001 

Austria 26,9 0,03 39,3 
Belgium 33,7 0,05 57,1 
Bulgaria 31,3 0,03 28,4 
Czech Republic 41,3 0,06 44,5 
Denmark 26,1 0,03 21,9 
Estonia 45,1 0,07 33,1 
Finland 22,2 0,02 35,4 
France 35,6 0,04 44,3 
Germany 42,8 0,08 66,2 
Greece 31,9 0,04 16,5 
Hungary 37,5 0,05 34,2 
Ireland 26,5 0,02 22,7 
Italy 24,8 0,03 82,4 
Latvia 53,5 0,10 24,4 
Lithuania 25,0 0,03 10,4 
The Netherlands 21,6 0,02 30,8 
Norway1 10,6 0,01 21,9 
Poland 40,5 0,06 35,6 
Portugal1 28,3 0,04 29,3 
Romania 32,1 0,04 35,2 
Slovak Republic 50,5 0,09 27,8 
Slovenia 20,4 0,02 33,8 
Spain 21,3 0,02 43,1 
Sweden 13,3 0,01 26,9 
United Kingdom 45,0 0,07 39,5 
1 Data on GDP/capita is for 2000 
Source: Norway: Statistics Norway; other countries: Eurostat. 
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4. Analysis  
 
In order to see whether or not a polycentric urban system goes hand in hand with less regional 
disparities we calculated Pearson correlation coefficients for our measures of polycentricity and 
regional disparities. We used both the two measures of polycentricity presented in section 3 and 
their aggregate, the total index score of mono/polycentricity. For regional disparities we included 
the CV GDP/capita, the Theil-index GDP/capita and the CV Unemployment rates, each for 
three years, 2000, 2001 and 2002.  
We ran analyses with three sets of countries. In the first place, we took all 25 countries for which 
we have data available together. Second, we calculated correlation coefficients for just the former 
EU 15 countries. In the third place, we did the similar analysis also for the group of transition 
countries that recently accessed the EU (2004) or are scheduled to do so in 2007. In general, 
because of being in a transition phase, regional disparities tend to be higher in these countries.  
The results are presented in Table 3.     
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Table 3. Pearson Correlations between polycentricity indicators and disparity measures for GDP/capita and Unemployment rates at 
NUTS3 level. * indicate significance at 0.05 level, ** at 0.01 level.  
 

All countries  
(N=25) 

Former EU15 excl. Luxembourg 
(N=14) 

Recently accessed EU countries1 + Bulgaria, 
Romania (N=10) 

Disparity measure year 

Index  
mono/ 
polycentricity

Rank-size 
distribution

Spatial 
distribution

Index 
mono/ 
polycentricity

Rank-size 
distribution

Spatial 
distribution

Index 
mono/ 
polycentricity

Rank-size 
distribution

Spatial 
distribution 

2002 ,340 ,054 ,451* ,011 ,655* ,464 ,107 ,035 ,139 
2001  ,352 ,110 ,413* ,105 ,611* ,518 ,120 ,100 ,106

CV  
GDP/capita 

2000  ,360 ,095 ,440* ,081 ,626* ,506 ,158 ,091 ,173
2002  ,325 ,114 ,368 ,209 ,592* ,599* ,013 -,030 ,044
2001  ,359 ,179 ,353 ,277 ,539* ,623* ,056 ,055 ,043

Theil-index 
GDP/capita 

2000  ,360 ,156 ,379 ,257 ,555* ,616* ,084 ,029 ,108
2002  ,222 ,476* -,147 ,611* -,060 ,510 ,078 ,346 -,154
2001  ,207 ,517** -,210 ,691** -,094 ,558* ,061 ,356 -,188

CV 
Unemployment 
rates 2000  ,230 ,507* -,149 ,647* -,210 ,436 ,275 ,439 ,077
1 Excluding Cyprus and Malta  
 
    
 
 
 



The results of the correlation analysis lead to some interesting conclusions. In the first place, our 
index of mono and polycentricity does not correlate significantly with the existence of regional 
disparities when we look at all countries or at the accession countries. However, there is a 
significant relationship between the former EU15 countries and regional disparities in terms of 
unemployment rates. This relationship is positive, thus the more polycentric a country is, the 
more regional disparities exist. Also the other significant relationships between one of the two 
measures of polycentricity (either based on the rank-size order distribution or the spatial 
distribution across the territory) indicates that a polycentric urban system does correspond with 
higher regional disparities than does a monocentric urban system. Such significant relationships 
were found between our polycentricity measure based on the rank-size distribution and the CV 
and Theil-index on GDP/capita, but just for the EU15 subset of countries. The uneven spatial 
spread of cities across a country’s territory correlates significantly with the GDP/capita for all 
countries, but, however, not for our two subsets of countries. Former EU15 countries with an 
uneven spatial distribution of cities as well as a relatively flat city hierarchy tend to have more 
regional disparities in GDP/capita according to the Theil-index. In general, relationships between 
the shape of the urban system and regional disparities are more common for the EU15 subset of 
countries than for the new member states and Bulgaria and Romania, where no significant 
relationships were found. We also ran an analysis of the former EU15 countries while excluding 
Germany, as we thought that this country may perhaps provide for a strange case given the 
reunion between East and West Germany in 1990. However, this only leads to a slight 
adjustment of the values in Table 3. 
Once again, we would like to stress that as far as there are significant relationships between the 
shape of the urban system and regional disparities, these should all be interpreted as favouring 
monocentric city systems. Generally, the more monocentric a country’s’ urban system is, the less 
regional disparities within that country.  
 
5. Conclusions 
 
Polycentric development rapidly has become a widely spread paradigm in regional development 
policies on a variety of spatial scales. Rather than the traditional redistributive policies of the 
1960s and 1970s, polycentric development policies emphasise the building on endogenous 
potential, developing regional organizing capacity, equal treatment rather than equality and a 
nodal approach rather than a zonal approach. It is generally considered a positive-sum game, and 
it tries to combine competitiveness and cohesion issues. Not surprisingly given these 
characteristics ascribed to polycentric development, it has been well received by policy-makers, in 
particular also on the European and national scale. As is the general case with new concepts, after 
the initial enthusiasm, the concept of polycentric development needs to be tested on its 
usefulness and validity if it is to sustain.  
This paper presented an empirical test of one of its main assumed promises, namely that of 
bringing about more cohesion. Cohesion is generally equated with a lack of regional disparities. 
This paper explored whether a polycentric national urban system results in only limited regional 
disparities, or, the other way around, whether a monocentric urban system leads to large regional 
disparities.  
The outcomes of our correlation analysis force us to temper the policy enthusiasm over the 
concept’s promise of bringing about cohesion. Between most of our measures of polycentricity 
(the rank-size distribution, the spatial distribution over the territory; the overall index) and our 
measures of regional disparities there is no significant relationship. However, between some of 
our measures of polycentricity and some regional disparity measures we find significant 
relationships, either for all countries together or one of our subsets (former EU15; new member 
states + some accession countries). However, when there are some significant correlations, the 
direction of these relationships is completely opposite to what is generally expected. The more 

 7



polycentric a national urban system is, the more regional disparities exist. Or, more monocentric 
urban systems are characterised by less regional disparities. This holds particularly for the former 
EU15 countries. These findings are perhaps not surprising given that theories on regional 
economic growth do not underpin the assumed relationships between a polycentric city structure 
and regional disparities either.  
There may perhaps be good other reasons for pursuing a polycentric development at the national 
or European scale. However, our results call for a critical reflection on the assumed link between 
polycentric development and its contribution to diminishing regional disparities. Why would one 
pursue a polycentric development for the sake of bringing about more cohesion when countries 
that are already characterised by a polycentric urban system do not have less regional disparities, 
or even, more such disparities?  
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