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Outline of the presentation

1. Brief introduction of my PhD research project: 
background and motivations;

2. The measurement of polycentricity in regions: 
methodology and results on Italian Regions.

3. Links between polycentricity and normative 
goals in Italian Regions.



Introduction



Polycentricity and Polycentric 

Development
• An analytical idea:

(Urban) regions characterized by

a) separate and distinct cities 

b) that interact each other to a significant extent

• A normative goal:

“The economic potential of all regions of the EU can only 
be utilized through the further development of a more 
polycentric European settlement structure”(European 
Spatial Development Perspective, Commission of the 
EU, 1999)



A normative goal in the EU

• 1999: European Spatial Development Perspective 
(Commission of EU):
– Competitiveness: “promoting complementarities between cities 

and regions means simultaneously building on advantages and 
overcoming the disadvantages of economic competition between 
them” (p.19)

– Cohesion: “A policy is now required to offer a new perspective 
for the peripheral areas through a more polycentric arrangement 
of EU territory” (p.21)

– Environmental Sustainability: “a polycentric settlement 
structure across the whole territory of EU with a graduated city-
ranking must be the goal. This is an essential prerequisite for the 
sustainable development of local entities and regions” (p. 21)



 

“We would li ke to promote a polycentric territ or ial development of the EU, 

with a view to making better use of available resources in European regions. ɍȣɎ 

In this way we will  contribute to a Europe which is culturally, socially, 

environmentally and economically sustainabÌÅȢȱ 

(Ministers for  spatial planning of EU members States and Commission of the 

European Union, Leipzig, May 25th 2007) 



Why polycentric configurations?

• Cities present several types of agglomeration 

economies…

• …but agglomeration effects are not limitless, 

diseconomies might arise (congestion, price 

increases, sprawl, social tensions, …)

• Polycentric configurations might replicate the 

advantages of agglomeration economies, and at 

the same time avoid the problems caused by 

congestion



Main Research question:

Does polycentric development really (positively) affect
– Competitiveness

– Cohesion

– Environmental sustainability 

of regions and urban areas  ?

PhD dissertation



Preliminary questions:
• What are the proper measures of polycentric spatial 
and economic development?

• How to define cities as units of analysis of polycentric 
regions?

• How to describe and model the node and network 
relationships in polycentric regions?

Difficult question to be answered:

- Lack of empirical confirmation

- Fuzziness in the DEFINITION of polycentric regions:
άPolycentric development remains a rather fuzzy concept, 
as it seems to mean different things to different actors and 
ƻƴ ŘƛŦŦŜǊŜƴǘ ǎŎŀƭŜǎέ (E. Meijers, 2008)



The paper
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The concept of polycentricity



A multi-scalar concept

• The urban scale

• The inter-urban scale

• The regional scale

• The interregional scale

• …



Polycentric region: 

presence of separate 

cities,characterised 

by “flat hierarchy”

How to decline the 

“hierarchy”?

1) “morphological” 

perspective

2) “functional” 

perspective

A multi-dimensional concept



Morphological perspective

• Physical separation of centres (open 

space)

• No evidence of primacy at the top of 

distribution (Hall, 2009)

• Low hierarchy

• Centres are agglomerations of jobs and 

populations



Functional perspective

• Urban centre: the place that supplies 

central functions to its surrounding territory

• ...a “node” attracting huge “flows”

• A polycentric region should not be 

dominated by a single attracting node



How to measure polycentricity

• Morphological indicators

– Primacy of the biggest city

– Rank-size gradient
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• Functional polycentricity

Ordinary Polycentricity (Green, 2007)

Entropy Index (Limtanakool et al., 2007)
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Polycentricity in Italian NUTS-

2 regions 



Polycentricity in Italian regions

• 20 NUTS-2 regions in Italy

• Strong diversities among them 

• Regions are the responsible for territorial 

planning

• Current Italian urban and territorial policies seem 

to address the 3 objectives of the ESDP

• Many of them explicitly involve polycentricity and 

networks as core concepts



Data and their treatment

• Morphological perspective:
– Population living in municipalities at the date of the 

last census (2001)

– Accounted from the first (bigger city) to the median 
city (bigger city excluded)

– Ratio of the biggest city computed

– Rank-size gradient estimated (OLS)

• Functional perspective:
– Commuting flows for job purposes at the date of the 

last Census (2001)

– Same threshold applied 

– Ordinary Polycentricity and Entropy Index computed



Correlation between indicators

Rank Size
Weight Prime  

City
Ordinary 
Polycentricity

Entropy

Rank Size 1 -0.39 0,47 0,56

Weight Prime City 1 -0.12 -0.79

Ordinary 
Polycentricity

1 0.07

Entropy 1



Correlation between OP and 

Rank size

Morphological

functional



A taxonomy of 

Italian regions



Polycentricity and economic 

performances in Italian Regions



Polycentricity and social cohesion

• Focus on Income distribution (Gini Index)

• Results: higher inequality in polycentric 

regions

– Different from the conclusions of the ESDP!

– Consistent with former research (e.g. Meijers 

& Sandberg, 2008)



Rank Size
Weight 

Prime City
OP Entropy

Gini index a 0.255 0.259 0.421 - 0.308

Gini index b 0.23 0.312 0.449 - 0.306



Polycentricity and economic 

competitiveness

• Indicators: labour productivity and GDP 

per capita (year 2001, growth 2001-2007)

– Important role of the prime city (urb. 

Economies)

Rank Size
Weight 

Prime City
OP Entropy

GDP - 0.15 0.259 0.12 - 0.026

GDP growth rate 0.057 0.186 -0.11 - 0.20

Labour Productivity - 0.124 0.450 0.40 - 0.348

Productivity growth 
rate

- 0.1285 0.1916 -0.415 0.1479



Polycentricity and environmental 

sustainability (1)

Polycentric regions are supposed to avoid the congestion 

arising in monocentric regions (Parr, 2004; Barca, 2009)...

...and also the urban sprawl

QuickTime™ e un
decompressore 

sono necessari per visualizzare quest'immagine.



Polycentricity and environmental 

sustainability (2)

• Polycentricity and land use, findings:
The more polycentric the region, the more the land needed 

for artificial use

Rank Size Weight Prime City OP Entropy

Perc. residential land 0.2719 - 0.0762 0.6485 -0.0661

Growth residential land (1990 - 2000) -0.2539 0.0185 - 0.3112 0.1835

Perc. Discontinuous urban fabric 0.1262 0.1070 0.5661 -0.971

Building licenses 0.117 - 0.538 0.128 0.392





Rank Size Weight Prime City OP Entropy

Final Energy Consumption
- 0.1551 0.0745 -0.1722 0.2109

Energy for Transport - 0.178 0.333 - 0.186 - 0.018

Public transport use - 0.0926 0.5792 0.301 -0.5991

Greenhouse gas emissions - 0.191 0.065 0.211 - 0.284

Polycentricity, energy use and greenhouse gas 

emissions

More polycentric regions correlated with less energy consumption



To sum up:
• Fuzziness about the “advantages” of polycentric 

development in regions

• …also due to a fuzziness on the definition and 
measurement of polycentricity

• Two main perspectives of analysis

• Italian regions: polycentricity stressed but poorly 
measured at the regional scale

• Contrasting empirical results about the role of 
polycentricity:
– Cohesion: negative;

– Productivity: role of prime city / no stable correlations 
of polycentricity;

– Environment:  negative for land uses (sprawl?), 
positive for energy consumption



Further steps

• From regions to urban areas: 

measurement of polycentricity and links 

with economic performances

• From macro data to micro data

• Polycentricity and urban sprawl



Thanks for your patience!

Now I’m glad to try to answer any question

Comments are also welcome at: 

d.burgalassi@ec.unipi.it


