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Motivation

• Evidence on the economic performance of rural regions
suggests that they tend to underperform urban regions, and
that this is particularly the case for remote rural regions
(Dijkstra and Poelman, 2008, Brezzi et al., 2011).

• However, this does not capture heterogeneity in socio-
economic performance levels between rural regions, in
particular between accessible and remote rural areas.

• Urban areas can affect the population dynamics of close by
rural areas in both positive and negative ways.
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Objectives

• Provide evidence on the spatio-temporal patterns of socio-
economic performance across small areas (freguesias) in
Portugal between 1991 and 2011;

• In particular, to compare how well different types of regions
(e.g. urban vs. rural, accessible vs. remote) have performed
during that period;

• The current analysis considers the period between 2001 and
2011 only;
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Existing Evidence

• The problem of territorial asymmetries in Portugal has been studied
extensively by researchers and institutions;

• In these studies, the results show the differences between aggregate
regions: e.g. north vs south; coastal vs. inland; metropolitan areas vs
inland rural regions; “archipelago(*)” regions vs all the other regions -
the first, more developed, with greater population and economic
dynamics;

• However, the territorial scope of analysis usually coincides with one of
the administrative or statistical scales (i.e. municipalities, NUTS II, or
NUTS III); so far, there are no studies focused on territorial
asymmetries at the level of small territorial units.



7

Theoretical framework

Source: Partridge et al. (2007) Riding the wave of urban growth in the countryside: Spread, Backwash, or Stagnation?

Land Economics, Vol. 83 (2): 128-152.
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Methods (1)

Step 1: Exploratory spatial data analysis.

Step 2: Regression model to explain changes in population
across rural areas in Portugal.

Step 2 follows Partridge and Rickman (2003), Rappaport (2004), and Partridge
et al. (2007) based on a partial-adjustment model which can be estimated by
regressing the percentage change in population on the set of demographic,
socio-economic and geographic factors affecting population growth dynamics:
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where:

r: rural area; t0: 2001; k: wider geography (e.g. municipality, NUTS3, etc.)
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Methods (2)
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where:

r: rural area; t0: 2001; k: wider geography (e.g. municipality, NUTS3, etc.)

GEOr,t0: Position in urban hierarchy - distance to nearest small town and urban centres with 
populations equal or greater than 10k / 50k / 100k at beginning  of period (2001)

DEMr,t0: population, age structure and qualification of rural area labour force at beginning 
of period (2001)

ECOr,t0: economic structure* and % unemployment of rural area in 2001

AMEr,t0: natural amenities of rural area (e.g. mountains, beaches, national park)

COMr,t0: ratio of out-to-in-commuting flows, % out-commuting to urban areas

δk: controls for wider geographies of interest

* (1) agriculture, forestry; (2) fishing; (3) mining & quarrying; (4) hotels & restaurants; (5) public admin., defence, 

social security
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Exploratory Spatial Analysis (step 1)

Demographics

• Population

• By age group     
(Pop 65+, 0-14) 

• Old age 
dependency 
ratio: (Pop 
65+/Pop15-
64)*100

• Immigration, 
% foreign pop.

Socio-
economics

• Human capital     
(% pop 15+ with
secondary school, 
% pop 25+ with
higher edu)

• Unemployme
nt rate        
(total, youth)

• Economic 
structure

Accessibility

• Proximity to 
transport 
network

• Proximity to 
nearest cities 
of varying size

• Commuting 
flows

Amenities & 
pubic services

• Cultural 
heritage, etc

• National
parks, natural 
areas of
interest, etc

• Services of
general 
interest

Variables for step 2 regression analysis
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Exploratory Spatial Analysis

Demographics
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TIPAU2014 Description

APU Predominantly urban areas

AMU Moderately urban areas

APR Predominantly rural areas

Urban-rural Typology 
in Portugal: TIPAU

Population by TIPAU, 2011
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Population density by TIPAU, 2011Urban-Rural typology (TIPAU)
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Total population by urban-rural typology



15

Population in cities, 2011
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Population change (%), 2001-2011
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Population change (%), 2001-2011
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APU

AMU

APR

Population change 

(%), 2001-2011
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Population, 2011

Population aged 0-14 by TIPAU urban-rural 

typology, 2011
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Population aged 65+ by TIPAU urban-rural 

typology, 2011

Population, 2011
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Change in population aged 0-14 (%), 2001-2011
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Old age dependency index, 2011
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Old Age Dependency Index, 2011

(Pop 65+)/Pop (15-64)*100
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Foreign population (%), 
2011



Results of exploratory spatial analysis 

• Demographics: In 2011 population dynamics strengthened the trend 
already observed for 2001.

– The population, especially the youngest, is concentrated in PUAs, but
rates of change vary widely between and within urban and rural areas
-> Rural areas are heterogeneous;

– There is a reduction in the share of <14 years old across all types of
areas, but negative rates are stronger in the northeast rural hinterland;

– Population ageing increased across all types of areas, including urban
areas, but was stronger in the northeast rural hinterland;



Results of exploratory spatial analysis 

• Demographics: In 2011 population dynamics strengthened the trend 
already observed for 2001.

– Rural areas are strongly aged: old age dependency ratios are most
severe in hinterland of northeast (Trás-os-Montes) and center (Beira
Interior), and some parts of Alentejo;

– Foreign-born population ratios are higher in urban areas like Lisbon
metropolitan area and Algarve, but also coast of Alentejo and parts of
the Center.
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Exploratory Spatial Analysis

Socio-Economics
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Unemployment rate (%), 
2011
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Population aged 15+ with 
high school (%), 2011
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Population aged 25+ with 
university degree (%), 2011
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Land use & economic structure



Results of exploratory spatial analysis 

• Socio-economics:

Unemployment rates - variation across TIPAU areas is not very strong:

- Highest rates are found in both urban and rural areas - some remote 
rural areas also have high rates;

- The variation is greater in northeast and interior of center region.

Human Capital - variation across TIPAU areas is strong, esp for APU:

- Higher rates are found in urban areas;

- In particular, strong concentration of higher education in Lisbon 
metropolitan area, and some cities: Coimbra, Porto, Faro, Braga, 
Aveiro, Évora, Viseu.

Land use: Diversity of land uses matches the density of human 
occupation.
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Exploratory Spatial Analysis

Accessibility, amenities 

and public services
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Source: Anciães, P. R. (2016), Population decline and accessibility in the Portuguese interior.
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Source: Anciães, P. R. (2016), Population decline and accessibility in the Portuguese interior.

Between 1985 and 2015 the motorway length increased 
by more than 15x while railway length reduce 1.5x
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Travel time to motorway 

node

Source: Relatório de Monitorização da Rede Rodoviária Nacional 2012 e 2013
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Travel time (min) to nearest airport & port
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Travel time accessibility 

to Lisbon, 2011

Source: Relatório de Monitorização da Rede Rodoviária Nacional 2012 e 2013

Minutes
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Source: PNPOT, Alteração Diagnóstico. Versão para Discussão Pública 30 abril 2018

Commuting (left) and higher education (right) flows
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Hospitals Public sector admin services

Source: PNPOT, Alteração Diagnóstico. Versão para Discussão Pública 30 abril 2018
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Higher educationEducation

Source: PNPOT, Alteração Diagnóstico. Versão para Discussão Pública 30 abril 2018



Results of exploratory spatial analysis 

• Accessibility:

- The size of the country and the transport networks  puts the most of 
territory at 2 hours driving time from the main airports, ports and the 
capital (Lisbon);

- Transport investment bias: roads, especially motorways, have been 
favored over railways - between 1985 and 2015 the motorway length 
increased by more than 15x while railway length reduce 1.5x

- It seems to have promoted urban sprawling/suburbanization as shown 
by stronger commuting flows are related to metropolitan areas and, to 
a smaller extent, to the main medium-sized cities.



Results of exploratory spatial analysis 

• Amenities and public services:

- The public service network is located throughout the country, with a 
concentration level directly associated with the intensity of population;

- The picture of Portuguese diversity shows a set of infrastructures and 
networks allocated based on an imbalanced distribution of population 
and economic activity;

- It puts many areas in the framework of “low density vicious circle”.
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Next steps

• Complete construction of dataset for 2001 and 2011

• Add data for 1991 to cover the period from 1991-
2011

• Estimate regression models for rural population 
change between 1991-2001 & 2001-2011
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