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The purpose of this paper is to analyse Croatia's potential
to integrate the concept of polycentric development – an
even development of equally spaced urban centres which
also aims at lessening regional disparities – into its regional
development policy. By applying the polycentricity index to
the Croatian data, following Meijers and Sandberg's
methodological approach (2006), Croatia is found to be
moderately polycentric. However, the rank-size distribution
indicates that Zagreb is too large, whereas the larger cities
that follow Zagreb are insufficiently large. When using NUTS
level 2 data, regional disparities in Croatia are at the level of
the European Union, but when county data are used, the
level of disparities increase. This indicates that polycentricity
has not fully been exploited in terms of connectivity and
cooperation of cities. A cross-section analysis of regional
disparities in Croatia has confirmed that more successful
counties have higher proportions of a workforce with higher
educational attainment. Urban impact and openness to
international trade appear relevant when the variable
"workforce with higher educational attainment" is omitted;
therefore, better performing counties have higher shares of
population in their urban centres and are more open to
international trade.

Keywords: polycentricity, regional development, cross-section
analysis, Croatia

Katarina Bačić, Institute of Economics, Trg J. F. Kennedya 7,
10 000 Zagreb, Croatia.
E-mail: kbacic@eizg.hr327

�

http://dx.doi.org/10.5559/di.23.2.06


INTRODUCTION
The purpose of this paper is to examine whether Croatia has
the potential to build its regional development policy by in-
corporating the principles of polycentric development. This
paper follows Meijers and Sandberg's methodological frame-
work (2006) in constructing an index of polycentricity. Fol-
lowing this framework, we also determine the values of three
indicators measuring the level of regional disparities in Cro-
atia. The purpose is to use these measures as an approximation
of the effectiveness of the country's regional development
policy. A cross-section analysis is used to determine what fac-
tors can account for the level of regional disparities across
Croatia, including the level of urbanisation as an explanatory
variable.

The paper consists of four parts. After the introduction,
follows a theoretical overview of the various concepts of poly-
centricity and their use in regional development policy in the
European Union (EU). In the second part of the paper, a brief
overview of Croatia's regional development policy and its
results are given. In the third part of the paper, the index of
polycentricity and the measures of regional disparities are
applied using the Croatian data. Additionally, Meijers and Sand-
berg's results for other European countries are used to help
rank Croatia among those countries in terms of the level of
polycentricity. The empirical part of the paper ends with a
cross-section analysis of regional disparities for Croatia. The
purpose is to establish whether urban impact in counties can
account for the level of regional disparities. The paper ends
with a conclusion and an assessment of the empirical results
and their policy implications.

POLYCENTRICITY AND ITS MEASUREMENT
Generally speaking, polycentricity can be defined as a spatial
organisation of cities that is characterised by a functional divi-
sion of labour, economic and institutional integration and
political co-operation (Gløersen, 2005). In other words, no ci-
ty dominates over others and cities cooperate and share respon-
sibilities with regard to many important issues. The centres
are linked in networks and complement each other function-
ally and co-operate together. Before undertaking applied
research on subjects related to "polycentricity/polycentricism",
there are two closely related terms that must be clarified.
Those are "polycentric development" and "polycentric deve-
lopment policy".

Polycentric development is a spatial and functional form of
development concept that is based on polycentricity (Hague
& Kirk, 2003). Benefits to be gained from this type of devel-328



opment are increased competitiveness, cohesion and region-
al balance, parity of access to infrastructure and knowledge
and sustainable development. Polycentric development policy
ensures the implementation of polycentric development in
practice by addressing and enforcing a more even distribu-
tion of economic/economically relevant functions over the
entire urban system (Waterhout, Zonnenveld, & Meijers, 2005).
Although this type of development concept and policy aims
at a more balanced development of urban centres across a giv-
en territory, the final result should also be a more balanced
regional development.

Directions for analytical monitoring of the changes in the
level of polycentricity in the European Union are provided in
the final report of the European Spatial Planning Observation
Network (ESPON) 1.1.1. (Nordregio, 2005). More specifically, en-
hancing the level of polycentricity is viewed through changes
in both the morphology and urban relations. Changes in mor-
phology are reflected in an improved number of cities, their
hierarchy and distribution. Changes in urban relations are
reflected in the strengthening of networks of flows and co-
-operation between urban areas. ESPON suggested that changes
in polycentricity should be monitored by using the following
indicators: size index (1), location index (2) and connectivity
index (3). The three different measures of polycentricity are
inputs in the comprehensive index of polycentricity. Accord-
ing to ESPON's indices, Slovenia, Ireland, Poland and Den-
mark are the most polycentric countries in the European Union,
while Spain, Portugal, the Nordic countries and most of East-
ern Europe's accession countries are the least polycentric coun-
tries.

Polycentric patterns in the EU can be recognised at dif-
ferent spatial levels. On the macro level (EU), the most evi-
dent is the "zone of global integration" also referred to as the
"Pentagon" because it consists of five cities: London, Ham-
burg, Munich, Milan and Paris. At the meso level (region-
al/inter-regional), polycentricity is achieved through the inte-
gration of city-regions and through the enhancement of func-
tional complementarity. Randstad in Holland is the best ex-
ample of integration of city-regions. It consists of Amsterdam
(specialised in tourism, finance, transport), Utrecht (specialised
in the service sector), The Hague (as the government seat)
and Rotterdam (with its port) – four large cities, each thriving
on a different economic basis.1

At the micro or intra-regional level, polycentricity is
achieved through the improvement of economic performance
by strengthening the links and improving co-operation be-
tween functional urban areas (FUAs). FUAs consist of the ur-329
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ban core and surrounding area that are economically inte-
grated with the centre.2 If a single FUA has more than 20,000
inhabitants, it is considered urban.

CROATIA'S REGIONAL DEVELOPMENT POLICY
When observed from the intra-regional or micro level, Cro-
atia embraces a very heterogeneous territory. It is divided in-
to 21 counties that, for the time being, also represent Croatia's
regions. The country has a rather dispersed system of 127 cit-
ies (CBS, 2012). If the rank-size rule is applied, then Croatia's
national urban hierarchy lacks in bigger (up to 80,000 inhabi-
tants) and medium-sized cities (up to 30,000 inhabitants).
Croatia's present urban development is based on four growth
poles: Zagreb, Rijeka, Osijek and Split – cities that are spatial-
ly well distributed throughout the Croatian territory. More
than 50 per cent of Croatia's population lives in those cities
and the level of urbanisation amounts to 64 per cent.

From a geographic point of view, common traits can be
found in the cities in the coastal area (including the islands)
and in the cities in the continental area or more specifically, in
the cities founded on riverbanks. Throughout history, all cit-
ies in the coastal zone have played an important role in the
country's development, but today they can be regarded as
smaller cities given their size and population. Cities located
on the islands have local significance. Within the continental
area, the capital Zagreb clearly dominates as both the political
and economic centre of the country. In continental Croatia
there are also many other important cities that developed on
riverbanks. However, between those two described areas there
is a vast space with small towns that are less significant in
terms of regional development.

The existing regional development policy in Croatia is
clearly stipulated in the Strategy of Regional Development of the
Republic of Croatia for the period 2011 – 2013 (MRDEUF, 2010).
The Strategy aims at strengthening the competitiveness of
regions and local areas and at balancing out regional differ-
ences. The Strategy's main areas of concern are counties and
statistical regions NUTS level 2. Although there is no notion
of polycentric development or of further developing the national
urban system in this policy document, its instruments and
goals are indirectly supportive of polycentric development –
for example, developing transportation infrastructure, sup-
porting entrepreneurial growth and infrastructure, sustain-
able management of environment and energy resources as
well as sustainable management of cultural and natural goods,
all of which could also provide better growth opportunities
for less developed cities.330



The idea of integrating polycentric development into Cro-
atia's regional policy can be found in some important policy
documents. In the late 1990s, The Spatial Planning Strategy of
the Republic of Croatia and The Spatial Planning Programme of the
Republic of Croatia (MSPRC, 1997, 1999) both explicitly envis-
aged polycentric development as the strategy for future
regional development in Croatia. According to those docu-
ments, around 600 local settlements were expected to become
growth initiators, while a network of cities and more impor-
tant settlements were going to be built in the long run. The
importance of future cross-border cooperation between cities,
which was also stressed in those policy documents, was clear-
ly aimed at implementing polycentric development on an
intra-regional scale.

Regional development policy in Croatia can also be seen
through spatial planning – regional development plans de-
veloped by counties. Spatial planning has insofar been orien-
tated towards producing individual spatial plans that serve as
policy documents that define the use of space but not its de-
velopment. Kranjčević (2005, p. 233) makes a point that these
plans are not coordinated with sectoral development plans
(for example, in agriculture, forestry, tourism, mining, culture
and transportation infrastructure), thus hindering develop-
ment of individual sectors. She also identified several prob-
lem areas in spatial planning in Croatia inherent to the tran-
sitional phase in the Croatian economy and society and estab-
lished (the source of) the inadequate capacity of the local ad-
ministrative units (municipalities and cities) to take responsi-
bility for managing space and lack of finance. Furthermore,
similar problems also appear at the level of counties.

The Croatian development strategy from 2006 envisaged the
polycentric development of Croatian regions as one of the
key objectives of Croatia's spatial and regional development
(Government of the Republic of Croatia, 2006). The concept
was also integrated into policy documents at sectoral level.
The Ministry of Education, Science and Sports made efforts to
strengthen and develop regional centres of higher education
and research with the aim of relieving the pressure away
from Zagreb and moving the focus towards regional centres
of education and research. This goal is further stressed and sup-
ported in the Government program for the period 2011 – 2015
(Government of the Republic of Croatia, 2011).

Some processes and actions aimed at balancing the level
of development among Croatian regions can also be seen as
compliant with the principles of polycentric development.
Such is the development of the national motorway network
(Government of the Republic of Croatia, 2004) from which
cities that have so far been overlooked may benefit. Another
advantage can be seen in lessening the drain of resources (hu-331
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man, capital, etc.) towards the country's capital.3 Further
effort to strengthen the role of 32 bigger cities that have been
identified as focal development points has been made within
the prioritised decentralization process.

In conclusion, the concept of polycentricity is not new to
Croatian spatial planners and researchers as the country in-
deed has a long tradition in urban development that has re-
sulted in a well-connected network of cities. However, the
prominent role of the capital – Zagreb during the last half of
the 20th century was additionally strengthened during the
Homeland War in the first half of the 1990s when the popula-
tion increased due to the inflow of displaced persons seeking
safety. The end result is that monocentricity is present in the
development within a system that by all other basic indictors
can be considered polycentric. Only recently, and particular-
ly in the light of Croatia's accession to the EU, has the concept
of polycentric development been considered as an integrative
development concept. The results of the analysis in the fol-
lowing part of the paper should be conclusive about Croatia's
potential to implement the concept of polycentric develop-
ment.

APPLYING THE INDEX OF POLYCENTRICITY TO THE CROATIAN DATA
The task of this part of the paper is to determine whether
Croatia has enough potential to implement the concept of
polycentric development within its regional development pol-
icy. The potential should be reflected in the appropriate val-
ues of indicators that are used for measuring the degree of
polycentricity on a European scale. For that purpose, we use
the methodological framework designed by Meijers and Sand-
berg (2006) who constructed an index of polycentricity that is
composed of two sub-components that help determine levels
of a country's polycentricity based on different relevant non-
-economic variables. The first sub-component is built on the
rank-size distribution of cities within a country and the sec-
ond sub-component is composed on the spatial distribution
of cities across the national territory.

Rank-size distribution
A polycentric national urban system is characterized by cities
of similar size where no city dominates over others in impor-
tant aspects. The rank-size distribution is used for measuring
the degree of (non-) dominance of cities on a national scale,
taking into account the size of the cities approximated by the
city population and the ranking of those cities within a country.

For the purpose of constructing the sub-component, we
take the 10 largest Croatian cities with a population of at least
20,000 inhabitants in 2011, in line with the definition of FUAs.332
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Following Meijers and Sandberg's methodology, we set an
equation with logarithmic values of city populations as a de-
pendant variable and their respective ranks within the coun-
try as the only explanatory variable. The coefficient before the
explanatory variable (the slope) will be used as the reference
value in the sub-component. The explanation holds: the steep-
er the slope, the higher the level of monocentricity on a
national level, and vice versa. The robustness of the results is
checked by expanding the sample to the 20 largest cities.

Source (Fig. 1, Fig. 2): Calculations using the Croatian Statistical
Bureau (CSB) data (2011).333

DRU[. ISTRA@. ZAGREB
GOD. 23 (2014), BR. 2,
STR. 327-347

BAČIĆ, K., ŠIŠINAČKI, J.:
CROATIA'S POTENTIAL...

� FIGURE 1
Rank-size distribution
of the 10 largest
Croatian cities in
2011

� FIGURE 2
Rank-size distribution
of the 20 largest
Croatian cities in
2011



Figure 1 shows that Croatia, according to the rank-size dis-
tribution of its largest cities, is more polycentric than mono-
centric. This can be seen in the relatively low value of the coef-
ficient before the explanatory variable as well as in the rela-
tively flat regression line. Croatia's values of rank-size score
for the top 10 and 20 largest cities (-1,115 and -0,933) are at the
level of the European average: -1,116 in Meijers and Sandberg
(2006) and -0,96 in ESPON 1.1.1. (Nordregio, 2005). Estimated
equations for both the 10 and 20 largest cities do not differ sig-
nificantly. However, the result of the equation for the 20 lar-
gest cities implies a higher level of polycentricism due to a
more even rank-size distribution of cities with a population of
50,000-75,000, at the end of the regression line. It is evident in
both figures that the City of Zagreb, as the capital, with
792,875 inhabitants is too large in the distribution seeing as it
lies above the regression line. There is also a gap in the rank-
ing between Zagreb and the next two largest cities – Split and
Rijeka, which, together with their position below the regres-
sion line, implies an absence of a class of cities following Za-
greb. In an ideal situation, where cities following Zagreb would
complement and counterbalance Zagreb in their size, Split and
Rijeka's population would be double compared to the present
population (Scenario 1).

1 Zagreb 792.875
2 Split 366.063
3 Rijeka 232.924
4 Osijek 169.008
5 Zadar 131.781
6 Velika Gorica 107.539
7 Slavonski Brod 90.557
8 Pula 78.030
9 Karlovac 68.426

10 Sisak 60.842

The question that arises from the results is whether Za-
greb's size and position in the current rank-size distribution
should be tackled. This issue should be approached from two
angles. Firstly, Zagreb should be viewed in the European con-
text. In that case, Zagreb as an urban centre competes (for
investors, projects, positioning itself as centre for various or-
ganizations and institutions, etc.) and, at the same time, coop-
erates with other European cities of similar importance and
creates functional links (for example, in transportation). Second-
ly, Zagreb is a major engine of growth for the country and its
development should not be restrained, but only managed in
a sustainable and balanced manner.
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� SCENARIO 1
The ideal rank-size
distribution of 10
largest cities in the
present situation
(2011) with Zagreb
remaining the same
size. Calculations
using the CSB data
(2011)



Typically, most EU countries stipulate diminishing and
overcoming differences and the dominance of the capital as a
policy goal in their polycentric development policies or as
part of their regional development policies. A caveat in the
Croatian case for this goal should be considered, based on the
conclusion of the VISION PLANET working team that was
drawing up a spatial vision for the Central European, Adria-
tic, Danubian and South Eastern Space (CADSES) countries
which states that "equity-oriented approach must be imple-
mented cautiously considering that in most countries only a
few regions and cities are carriers of competitiveness, foreign
investment, export and growth, their support in creating bet-
ter conditions for efficient business is of vital interest to the
national economy as a whole." (VISION PLANET Working Team,
2000, p. 9 in Meijers, Waterhout, & Zonneveld, 2007, p. 16).

Reducing gaps between the capital and other classes of
cities is sometimes followed by another – reducing gaps be-
tween classes of (less advantaged) cities in national regions.
For example, finance is provided for joint development proj-
ects of urban centres other than the capital, public adminis-
trative bodies are located in different cities and inter-city com-
petition is encouraged up to the point where more territorial
cohesion is achieved (Meijers et al., 2007). A balanced ap-
proach to sectoral policies (transport, energy, maritime, agri-
cultural, employment, environmental and other policies) can
also be supportive of polycentric development goals.

Spatial distribution of cities
Polycentricity is additionally characterized by an even distri-
bution of cities of the same size in an observed territory. The
second sub-component of the polycentricity index encom-
passes that particular feature of the concept. Meijers and
Sandberg (2006) use the ratio of the total number of NUTS lev-
el 2 regions and the number of NUTS level 2 regions where
the largest cities are present as a measure of the second sub-
-component. For example, if a country has ten NUTS level 2
regions, then only the ten largest cities are considered. If those
ten largest cities are present in 7 regions, then the score will
amount to 7/10 = 0,700.

Croatia's NUTS classification was changed in 2013. Up to
2013 Croatia consisted of three NUTS level 2 regions – North-
-West Croatia, Middle and East Croatia and Adriatic Croatia.
Since 2013 the number of NUTS level 2 regions has been re-
duced to two and those are Continental Croatia and Adriatic
Croatia (Map 1). We use both classifications to check the mea-
sure of spatial distribution of the largest cities in Croatia.335
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Sources: Map – GADM database of Global Administrative Areas; Cities – OpenStreetMap.
Available at http://www.openstreetmap.org/

Spatial distribution of the three largest cities using the
pre-2013 NUTS 2 classification yields a result of 0,7, whereas
the after-2013 NUTS 2 classification implies checking the spa-
tial distribution of the two largest cities and yields a perfect
result – 1,00 (Table 1).

As in the case of rank-size distribution score, Croatia
again appears more polycentric than monocentric when the
average score of other European countries (0.714 in Meijers
and Sandberg (2006)) is considered. In this respect, Croatia is,
following the new NUTS level 2 classification, high above the
European average.336

� MAP 1
NUTS level 2, NUTS
level 3 and 10 largest
cities in Croatia in
2013

http://www.openstreetmap.org


Pre-2013 After-2013
classification classification

NUTS 2 3 largest cities NUTS 2 2 largest cities
N=3 N=2

North-West Croatia Zagreb Continental Croatia Zagreb
Middle and East Croatia / /
Adriatic Croatia Split Adriatic Croatia Split

Rijeka

Number of regions where Number of regions where
the 3 largest cities are present 2 the 2 largest cities are present 2

Spatial distribution score 0,7 Spatial distribution score 1

Source: Calculations using the CSB data (2011).

The index of polycentricity
Meijers and Sandberg (2006) transform both measures of poly-
centricity linearly into standardized z-scores (where mean z-
-value is 0, and standard deviation is 1) in order to construct
the polycentricity index. We carry out the transformation
using the expression:

zi = (xi - x̄)-1 σ, where i = 1, 2, .., N Equation 1.

A z-score of 0 is given a value of 100, and 1 standard devi-
ation is given a value of 20. So far, constructing and using pro-
posed measures was possible quite independently by using
the Croatian data alone. However, constructing the polycen-
tricity index within the outlined methodological framework
requires using scores that Meijers and Sandberg (2006) deter-
mined for their sample of countries. Mean and standard devi-
ation are determined using those data.

Rank-size score Mean Standard deviation Z-score Rank-size index
-1,12 -1,12 0,35 0,004 100,08

Spatial distribution score Mean Standard deviation Z-score Spatial distribution index
0,67 0,71 0,11 0,83 116,68

Index of polycentricity for Croatia 108,38

Croatia can be considered polycentric by both rank-size
and spatial distribution score. Therefore, the high level of the
index of polycentricity for Croatia is not surprising (Table 2).
Croatia (108,38) ranks above the European average (99,71 in
Meijers and Sandberg (2006)). We further proceed with
research on regional disparities. We intend to find out wheth-337
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Spatial distribution of the
largest cities using pre-
and after- 2013 NUTS2
classification (2011)

� TABLE 2
The composite index
of polycentricity for
Croatia in 2011



er Croatia's good results of polycentricity measures can pos-
sibly be linked to the lower level of regional disparities.

Measuring regional disparities – the EU and Croatia
As stated earlier, applying the concept of polycentric devel-
opment should lead to a more balanced development of re-
gions. The ESPON 1.1.1. Project Report (Nordregio, 2005) es-
tablished that this holds true for the old EU Member States –
countries with a relatively more polycentric spatial structure
are economically more successful, but this is not the case in
accession countries. Those countries are on average more poly-
centric than the old Member States, but this does not con-
tribute to spatial cohesion.

That raises the question of the level of regional dispari-
ties in Croatia at present and how Croatia compares to the
EU. We therefore proceed with determining the level of re-
gional disparities in Croatia and the EU countries by applying
two standard measures, the coefficient of variation (V) and
the Theil index, to GDP per capita data on NUTS level 2. Both
measures can be used to approximate the success of the pres-
ent regional development in a country. The coefficient of vari-
ation is defined as the ratio of standard deviation to the mean
and can be interpreted as the average percentage variation
from the mean:

CV = σ · x̄-1 · 100 Equation 2.

The index value is reported from 0-100 per cent and in
this case the higher value of the index will correspond to a
higher level of regional disparities and vice versa. We further
pursue the form of the Theil index used by Meijers and
Sandberg (2006):

N  xi xi T = Σ −−−− ·ln −−−  Equation 3.
i=1  N x 

xj Σ 
j=1

where xi is the Gross Domestic Product (GDP) of the ith
region, x is the mean GDP, and N is the number of regions.
The index value would be 0 if GDP was identical in all re-
gions. Therefore, the lower the value of the T index, the lower
the level of regional disparities in the country. Results are
given in Table 3.

As the results indicate, regional disparities exist in Cro-
atia, as well as in every European country. On average, GDP
per capita in three NUTS level 2 Croatian regions varies on
average up to 28 percent from the average GDP per capita.
Compared to the year 2001, in 2009 the level of regional dis-338



parities across Europe and in Croatia increased. In the case of
the EU, this was mostly due to an increase in regional dispar-
ities in the new Member States, most notably in Bulgaria, Ro-
mania and Slovakia.

2001 2009
CV Theil-index CV Theil-index

Belgium 38,3 0,07 34,6 0,06
Bulgaria 19,7 0,04 41,4 0,07
Croatia 25,1 0,02 28,4 0,03
Czech Republic 41,1 0,06 42,6 0,07
Denmark 16,2 0,01 18,7 0,01
Germany 24,2 0,03 21,0 0,02
Ireland 31,1 0,02 32,6 0,03
Greece 13,7 0,01 19,5 0,02
Spain 20,6 0,02 18,0 0,02
France 20,8 0,02 21,5 0,02
Italy - - 24,6 0,03
Hungary - - 39,9 0,06
Netherlands 15,6 0,01 16,3 0,01
Austria - - 17,3 0,01
Poland 21,8 0,02 23,8 0,02
Portugal 19,3 0,02 21,5 0,02
Romania 33,8 0,04 45,6 0,08
Slovakia 57,4 0,11 68,2 0,15
Finland 25,2 0,03 24,8 0,03
Sweden 15,9 0,01 19,6 0,02
United Kingdom 32,5 0,04 38,8 0,05
Average 26,2 0,03 29,5 0,04

Source: Calculations using Eurostat data and the CSB data.

When these measures are applied to the county data in
Croatia for the year 2009 and to the rate of unemployment
data, the measures yield more unfavourable results (Table 4),
suggesting thus greater regional disparities. The Theil index
component value across counties is found negative in 14 Cro-
atian counties and indicates that those counties are laggards,
while seven counties with positive values represent counties
that are better off than the average.

The two-tier level data and its analysis yielded inconclu-
sive results on the link between regional disparities and poly-
centricity. The results have shown that spatial measures of
polycentricity, whereby Croatia can be considered moderate-
ly polycentric, correspond to Croatia's level of regional dis-
parities that is approximately at the level of the European Union
average when NUTS level 2 is considered. However, dispari-
ties are more prominent when the level of counties is con-
sidered, indicating a more unfavourable position of Croatia,
with no obvious positive effect from the polycentricity issue.339
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Regional disparities
across Europe in 2001
and 2009 using NUTS
level 2 classification



Theil index
GDP per Rate of components

capita unem- (GDP
Counties (21) in EUR ployment per capita)

City of Zagreb 17.814 6,1 0,078
County of Zagreb 7.803 13,7 -0,005
County of Krapina-Zagorje 6.576 12,8 -0,011
County of Varaždin 8.834 11,1 0,001
County of Koprivnica-Križevci 9.371 13,6 0,004
County of Međimurje 8.349 12,6 -0,002
County of Bjelovar-Bilogora 7.677 24,2 -0,006
County of Virovitica-Podravina 6.399 26,5 -0,012
County of Požega-Slavonia 6.229 21,1 -0,013
County of Slavonski Brod-Posavina 5.606 25,9 -0,015
County of Osijek-Baranja 8.112 23,3 -0,003
County of Vukovar-Sirmium 5.974 27,5 -0,014
County of Karlovac 7.634 23,6 -0,006
County of Sisak-Moslavina 8.325 27,6 -0,002
County of Primorje-Gorski Kotar 12.305 10,8 0,026
County of Lika-Senj 8.707 17,7 0,000
County of Zadar 8.388 16,5 -0,002
County of Šibenik-Knin 7.239 19,0 -0,008
County of Split-Dalmatia 7.952 17,9 -0,004
County of Istria 12.810 7,1 0,030
County of Dubrovnik-Neretva 9.990 13,1 0,009

Mean 8671,1 17,7
Standard deviation 2778,2 6,7
Coefficient of variation 32,0 38,0
Theil index 0,04

Source: Calculations for Croatia using the CSB data (2012) and the
Croatian Employment Service data.

Cross-section analysis of regional disparities
We proceed with the empirical analysis by doing a cross-sec-
tion analysis of Croatian regions for the year 2009 using the
CBS and the Croatian Employment Service data. The purpose
is to determine what factors can account for the level of dis-
parities across Croatian regions in that year. In particular, we
are interested in finding out whether the presence of FUAs in
counties can account for the level of regional disparities. In
other words, we are interested in learning whether a FUA
with stronger impact can account for better economic perfor-
mance of more advanced regions and vice-versa. This repre-
sents a minor adjustment to the level of urbanization variable
(usually signifying the percentage of a country's population340
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living in urban areas) that can usually be found in models
that try to find evidence of convergence between regions or
countries over time. However, the model that we set up in
this paper is one-dimensional. Therefore it represents an ex-
ercise and does not rely on any theoretical approach. We use
the Theil index components for GDP per capita (THEIL)
across counties as a dependent variable, as the overall index
represents a measure of regional disparities.

The explanatory variables are:

Demographic dependency rate (DEMO), defined as the ratio of
population over 65 years of age and the population between
15 to 64 years of age in each county. We expect this variable to
have a negative sign in the cross-section regression.

Educational attainment (EDUC), defined as the ratio of work-
ing population with tertiary education in the population above
15 years of age. We expect this variable to have a positive sign
in the cross-section regression.

Industrial employment (EM_IND), defined as the share of per-
sons employed in industry in the total labour force. We expect
this variable to have a positive sign in the cross-section regres-
sion.

Rate of unemployment (UNEM), defined as the ratio of unem-
ployed persons in the total working population. We expect this
variable to have a negative sign in the cross-section regression.

Level of urbanization (URB), defined as the ratio of population
in FUA (above 20,000 inhabitants, if applicable)4 and the total
population in the observed county. We expect this variable to
have a positive sign in the cross-section regression.

External competitiveness (EXT), defined as the share of mer-
chandise export and imports of a region in the aggregate
regional GDP. We expect this variable to have a positive sign
in the cross-section regression.

Therefore, the model is defined as:

THEIL = f (DEMO, EDUC, EM_IND, UNEM, URB, EXT)

The model is applied to all the Croatian counties. The
model has passed all the diagnostic tests. Heteroscedasticity
was not present and residuals were distributed normally. The
results are presented in Table 5. In addition, the model is
applied to a dataset where the City of Zagreb is omitted, leav-
ing 20 counties in the test with the purpose to check whether
Zagreb's dominance and specific traits can influence the test
results. However, the results of testing the models on both da-
tasets do not differ significantly, so all counties were included.341
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Specifications of the model (1-2) 1 2
Unstandardised regression

Independent Variables coefficient (p-value)

Demographic dependency rate 0,026 (0,63) -0,076 (0,33)
Educational attainment 0,422 (0,00) /
Rate of unemployment -0,000 (0,08) -0,002 (0,00)
Industrial employment 0,024 (0,70) -0,123 (0,16)
Level of urbanization 0,005 (0,84) 0,084 (0,00)
External competitiveness 0,007 (0,61) 0,043 (0,04)
Constant -0,037 (0,04) -0,005 (0,83)

Adjusted R-squared 0,90 0,76

Remark: Independent variables are each set within their own scale.

The model is estimated using two specifications, with the
first model including all the explanatory variables, while in
the following model specification, the explanatory variable
found significant in the first model is omitted. Since indepen-
dent variables are each set within their own scale, the values
of regression coefficients are not comparable. The results show
that educational attainment is a significant variable. The more
educated workforce is a basis for attracting higher-value added
economic activities and investment as well as the principal
carrier of entrepreneurial activity. When the model is test-
ed with the variable "educational attainment" omitted, the
level of urbanization and the external competitiveness ac-
count for the variation in regional differences. It would sug-
gest that more successful counties are counties with more
populated FUAs and that these urban centres may have a
positive impact on the counties' economic performance by
attracting more high-income economic activities, investment,
better educated work force, by providing infrastructure and
services for the businesses (factors that could provide better
entrepreneurial and employment opportunities for out-of-
-FUA county population and increase the standard of living of
the whole county as a result). However, more empirical evi-
dence is needed to support the assumptions of dynamic rela-
tionships. External competitiveness is basically a measure of
openness to trade. The results show that counties that are
more open to trade are more economically successful coun-
ties. These counties exploit their competitive advantages by
trading internationally. Demographic dependency rate, rate
of unemployment (with the regression coefficient close to ze-
ro) and industrial employment appear insignificant in the
model. The peculiar finding on the role of industrial employ-
ment can be explained by a diminishing industrial base in
Croatia. Industrial employment has gradually been decreas-342
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ing from the onset of the economic transition due to a num-
ber of reasons (loss of product competitiveness, inability to
compete on cost-basis, technological aging, to name just a few)
with the economy turning mostly towards the services sector.
It must be noted, though, that the analysis is carried out on a
small number of observations and is period-specific. In order
to be able to come to firm conclusions on polycentric devel-
opment and disparities issue, a more elaborate model is re-
quired. One possible extension is a more sophisticated indi-
cator of urban impact. Another necessary extension is ana-
lysing a longer time period to be able to discuss dynamic rela-
tions between variables. Both aspects would contribute to more
robust results.

CONCLUSION
The main task of this paper was to establish whether Croatia
has enough potential to integrate the concept of polycentric-
ity into its regional policy and this potential was confirmed
with the results of an empirical analysis. Firstly, polycentrici-
ty was measured following Meijers and Sandberg's method-
ological framework (2006): index of polycentricity is com-
posed of a measure of rank-size distribution of the 10 largest
cities and a measure of spatial distribution of the cities across
NUTS level 2 in the country. Croatia can be considered poly-
centric by both rank-size and spatial distribution score. The
graphic representation of the rank-size distribution indicates
that Zagreb is too dominant by size in the national urban sys-
tem, while larger cities following Zagreb are insufficiently
large.

The success of a country's regional development policy
can be approximated by the level of its regional disparities.
We used the Theil index to measure the level of regional dis-
parities for GDP per capita in Croatia and the selected coun-
tries of the EU for NUTS level 2 data. We also repeated this
measurement for 21 Croatian counties and we can confirm
the consistency of results for counties with the coefficient of
variation for the rate of unemployment. The two-tier level
data and its analysis yielded inconclusive results on the link
between regional disparities and polycentricity. The results
show that Croatia's level of regional disparities is approxi-
mately at the level of the European Union average when
NUTS level 2 is considered. However, at the level of counties'
data, disparities are more prominent. With regard to the
effect of polycentricity, an explanation for the latter results
could be that Croatia's favourable level of spatial polycentric-
ity has not fully been exploited in terms of connectivity and
cooperation of cities.343
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The third part of the analysis was focused on identifying
the factors behind the regional disparities across the Croatian
territory. More importantly, we were interested in finding out
whether urban impact is a relevant factor for regional differ-
ences in Croatia. To this end, we used a cross-section analysis
of counties with the Theil index component value as the de-
pendent variable. The results show that the existing level of
regional disparities could most strongly be associated with
the differences in educational attainment of the workforce:
better performing counties are counties with higher shares of
better educated workforce. When the variable "educational
attainment" is omitted from the model specification, urban im-
pact and openness to trade appear relevant in explaining re-
gional differences.

Discussion
The analysis in this paper has given an empirical justification
for integrating the concept of polycentricity into Croatia's
regional development policy and in the light of Croatia's
accession to the EU, this concept is an obvious policy choice.
In planning its regional and urban development, Croatia is
already relying on the directions given for the EU Member
States. Within spatial planning, polycentric development was
incorporated into strategic policy documents already in 1997.
For policy-makers, the question remains – how to empower
the periphery and at the same time not cause the drain of re-
sources from the centre and, how to increase competitiveness
of the whole country?

From a macro-scale perspective, the City of Zagreb as the
capital could join the third potential zone of global economic
integration (Vienna–Bratislava–Prague–Dresden–Berlin) as cul-
tural, transportation and communication connections are quite
well developed. Zagreb's regional importance implies that its
competitiveness, development and growth should not be
restrained and viewed only through the configuration of the
national urban system, but balanced out with the growth of
similar European urban centres in terms of size and impor-
tance as well as with that of the Croatian urban centres.

We do not attempt to propose an integrated policy con-
cept based on the results of the research that was carried out
in this paper. It should be noted that this may require further
research and assessment of the role of medium-sized cities in
Croatia within the national urban system and that of the issue
of connectivity of urban centres. Many European countries,
along with the most common policy of reducing differences
between the capital and the class of following cities, also focus
on reducing gaps between classes of cities within national
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regions. Also, given the multidimensional aspect of the issue
of polycentricity, sectoral policies should be complementary
to polycentric development policies and therefore, the role of
sectoral policies should be assessed and the concept of poly-
centricity should be integrative to those sectoral policies that
are supportive of achieving more harmonious growth and
development across Croatia.
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NOTES
1 Similar examples of polycentric urban regions are the Flemish
Diamond in Belgium (Brussels, Leuven, Antwerp and Ghent); Rhi-
ne-Ruhr in Germany (Dortmund, Essen, Dusseldorf, Cologne and
Bonn) and the Padua-Treviso-Venice area in Italy.
2 Most of the EU countries have a national definition of FUAs,
depending on the labour market data.
3 However, a well-documented counter effect of developing the mo-
torway that may occur is "the tunnel effect" whereby only the end
points (i.e. cities) of the motorway benefit from its development.
4 This rule was not applicable in two counties with urban centres
with less than 20,000 inhabitants. Instead, the largest city was used
in the indicator.
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Potencijal Hrvatske
za policentrični razvitak
Katarina BAČIĆ
Ekonomski institut, Zagreb

Jelena ŠIŠINAČKI
Rabac

Cilj je ovoga rada bio istražiti ima li Hrvatska potencijal za
usvajanje koncepcije policentričnoga razvitka kao
ravnomjernoga razvitka podjednako udaljenih urbanih središta,
kojem je i svrha smanjenje regionalnih nejednakosti, u svojoj
regionalnoj razvojnoj politici. Primjenom indeksa policentričnosti
prema metodološkom pristupu Meijers i Sandberga (2006) na
hrvatske podatke, ustanovljeno je da je Hrvatska umjereno
policentrična. No distribucija gradova prema poretku i veličini
pokazuje da je Zagreb prevelik, dok su veći gradovi koji slijede
Zagreb nedovoljno veliki. Nadalje, mjere regionalnih
nejednakosti za Hrvatsku upućuju na prosječan stupanj
nejednakosti u usporedbi s Europskom unijom kada se koriste
podaci NUTS razine 2, a kada se koriste podaci o županijama,
stupanj nejednakosti se povećava. To pokazuje da
policentričnost nije potpuno iskorištena u pogledu povezanosti i
suradnje gradova. Analizom presjeka regionalnih nejednakosti
u Hrvatskoj utvrđeno je da su uspješnije županije koje imaju veći
udio radne snage većeg obrazovnog dostignuća. U rezultatima
specifikacije modela u kojem je izostavljena varijabla "radna
snaga većeg obrazovnog dostignuća", urbani utjecaj i otvorenost
prema međunarodnoj trgovini pokazuju se značajnima, pa su
uspješnije županije koje imaju veći udio stanovništva u svojim
urbanim središtima i koje su otvorenije prema međunarodnoj
trgovini.

Ključne riječi: policentričnost, regionalni razvitak, analiza
presjeka, Hrvatska347
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