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Abstract: The accessibility is a factor that tends to lose relative weight in the
theories on the location and the spatial organization. However, urban centres and
accessibility are key factors to promote social, economical and territorial cohesion.
Due in part of the increase of the accessibility in the last fifteen years the spatial
organization of the Portuguese territory has strongly changed. The increment of the
accessibility also contributed to increase of interurban accessibility and to widen
influence areas of the urban centres. More territoria flexibility and more and easier
mobility of people and goods are others consequence. Shaping of territoria
polycentric structures at the national and regiona levels, is aso one of the
consequences of the accessibility. This process will tend to be strengthened with the
execution of infrastructures foreseen in the road plan. In the past the centrality and the
dimension of the urban centres were a major factor in the spatial organization. Today
and in the future flexibility and nodality become important factors in the spatial
organization. This paper discusses some of these subjects, on the basis of the results

obtained in arecent research project.

1.Introduction

This paper aims at to present some aspects related with the territorial cohesion in
Portugal. Special importance is attributed to the urban centres and to the accessibility,
as key factors of the territorial integration process.

Some of the presented conclusions result from one research project titled " Urban

Network and accessibility: recent trends in spatial organization"*

. This project had as
essential objective to evaluate the main transformations took place in the spatial

organization of the Portuguese territory, namely in the urban system.



In the first part, some aspects related with the evolution of the economic and social

cohesion are mentioned in the external and internal context.

In the second part the results found in the scope of the project are presented and
discussed.

Finally, in the conclusion, it is called attention to some chances and threats that may

happen in the future due to the increase of the accessibility in the Portuguese territory.

2.Main aspects of the spatial structure of the Portuguese territory

The Portuguese territory may be inserted in one rectangle with about 700km of length
and 200km of width, which area does not exceed in a 92000 km2 located in the

periphery of the European Union territory and the Iberian Peninsula (Figure 1).

Figure 1- Portugal in Europe
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The main feature of the spatial structure is the concentration of the economic
activities and population of the country in the coastal band, especialy in the
metropolitan areas of Lisbon and Porto. The great infrastructures and equipment of
development (motorways, ports, airports, universities, head hospitals, technological
centres, research centres, etc.) and the head offices of the big companies of services
are located in this coastal band. The resident population of the Portugal is about 9.7
million inhabitants, living in the coastal band Approximately 90 % of the population



all the country. In the Metropolitan Areas of Lisbon and Porto 38% of the population

of the country is concentrated.

Beyond the two metropolitan areas only two urban centres exceed 50 000 inhabitants
and eleven urban centres comprised between 40000 and 50000 inhabitants (CEDRU,
1996).

3.Towards of the economic, social and territorial cohesion

According a recent study of the OECD (1999) Portuga has been one of the State
Members of the European Union that presented more significant economic
performance in the last 25 years. In 1980, Portugal was in the ninth cluster of
countries together with Italy, Greece and Ireland, while in 1996 the country integrated
the third cluster of countries to the side of Austria, Germany, Italy, United Kingdom
and Spain.

According to the EEC, when Portugal adhered to the EEC in 1986, the GDP per
capita was 55,8% of the EU average, having gone up to 73% in 1998. In what
concerns to some socia indicators (schools, education rate, health services, job,
dwelling comfort and sanitary conditions, etc.), PDR 2000-2006 presents a positive
evolution and convergence to the EU average.

The Composite Index of Human Development defined by the United Nations (CIHD)
when applied to Portugal? presented a value of 81,6% in 1997 against 69.4% in 1981
(Ministério do Planeamento, 1999). The different regions of Portugal do not present a
homogeneous evolution in the process of convergence in relation to the EU average.
Although there has been a global convergence of the values of the CIDH, very

contrasted situations in development terms still exist.

The CIHD presents higher values in the regions (NUTS IIl) of the coastal band and

lower valuesin the regions of the interior (Figure 2 and 3).



Figure 2- CIHD in the Portuguese regionsin 1997
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Figure 3- Evolution of the CIHD in the Portuguese regions
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Regions (NUTSII) 1970 | 1981 | 1991 | 1997
Norte 541 |685 |763 |799
Centro 516 |656 |744 |788
LisboaeVaedo Tego 665 |751 |843 |868
Alentgo 464 1603 |723 |76,0
Algarve 482 1645 |776 1803
All Regions 56,1 |694 |783 |86
Standard Deviation 0,127 | 0.068 | 0,053 | 0,046

Source: PDR 2000-06

4.Urban network and accessibility: key factors of the promotion of theterritorial

cohesion in Portugal

In the last 15 years a strong investment to build and improve of the infrastructures
(roads, communications, railroad, airport and telecommunications) has made by
Portugal. The level of mobility and the accessibility in territory has strongly increased

(Figure 4).
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Figure4 —Evolution of the someindicatorsrelated to mobility

Indicators Var. (83-98)
1983 1998 Abs. (%)
M otor ways (Km) 168,6 1252 10834 | 642.6
Main National Roads (km) 712 1678 966 135.7
Second National Roads (km) 609 1133 524 86
All Motor Vehicles Registrations (10%) 2381 6041 3660 135.7
|nternational Freigth (10°ton.) 1629 18350 | 16721 | 1026.5
Goods Traffic Road (% of total) 6.3 28.6 22.3 354
Fuel Consumption on Traffic Road (10°ton.) 2570.6 3791,3 12207 47.5

Source: NSI

At the same time side, the urban centres have increased the level of facilities and
services to provide the needs of the social community (administrative jobs, health
services, schools®, libraries, sport locations etc.), and to promote the economic
efficiency of the business sector (banks, jobs of computer science, jobs of

telecommuni cations, accounting, etc.)

These transformations have contributed to the creation of new centrality’s and new
connections among urban centres which have been studied in the research project
"Urban Network and accessibility: recent trends in the spatial organization" already
referred.

4.1.Urban Networ k

Following the " theory of the central places ", the Portuguese urban system can be

classified in five hierarchic levels (Figure 5).

Firth Level - Lisbon and Porto: main centres of the two metropolitan areas where the
central functions and services of excellency of high level are concerted; economic and

socia context very diversified and strongly internationalised.

Second Level - Regional urban centres: to which some regional administrative

functions have been descentralized and disconcentrated.

Third Level — Head of district urban centres and equivalent: with strong
administrative tradition where there are some regional delegations of the Public

Management and with important weight of high and medium education level.



Fourth Level — Supra-municipal urban centres outside the metropolitan areas. with
significant population and equipment and functions of intermediate level (hospitals of
first level and institutions of high and medium education level).

Fifth Level - Municipal Centres: basic level of the urban network where there is a
minimum set of equipment and services which satisfy social and economic activities

needs (postal delivers, public health, basic schools, banks, insurance, jobs, etc.).

Figure 5 — Portuguese Urban Network
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For each urban centre of each level the evolution of the accessibility by car in three
different dates in accordance with the existing plans for the road network (1985,
1998) and proposal of National Road Plan 2000 was evaluated regarding having the
criteria established in Figure 6.

Figure 6 — Urban Centresand calculated indicators

Urban Urban Centres Isochrone Territorial Integration Indicators®
H |erarchy First threshold
Second threshold | 1985 1998 NRP 2000
First Level Lisboaand Porto | 2 hours
Irst-evi 4 hours Inhabitants 1981 | Inhabitants 1991
Regional 1 hour
Second Level (5 centres) 2 hours Area Area Area
hi District 30 minutes
Third Level (19 centres) 1 hour Number of | Number of | Number of
Supra-municipal 30 minutes municipal centres | municipal centres | municipal centres
Fourth Level (38 centres) 1 hour _ _
Fifth Level Municipal 15 minutes Population Population
thev (275 centres) 30 minutes Density Density

1 For each municipa centre the number of inhabitants within a circle with a5 km ray was evaluated (based upon
the population census) and the population density in the so defined circles was calculated for those dates.

4.2.Roads

For the calculation of the accessibility the roads of Military Map of Portugal at the
scale 1:250 000 and of the classification established in have road plans had been used,
having been loaded in a GIS concelved for this purpose (Figure 7).

Figure 7 — Typology of roads and aver age speeds consider ed

1985 1998 NRP2000
Motorways Motorways Motorways
120K mfﬁy ——P 120K m/h —» 120K m/h
— Main Nationa Roads > Main National Roads
90Km/h 90K m/h
Main National Roads
70 Km/h
P Second National Roads > Second National Roads
80Km/h 80Km/h
_> Third National Roads ‘ Third National Roads
Second National Roads 70Km/h 70Km/h
60K m/h
Municipal Roads Regional Roads
P 60Km/h 70Kmih
Municipal Roads
60Km/h
Municipal Roads h ad
Others Roads —> ot gi Eﬁ S —p Others Roads
30Km/h 30K m/h

4 3. Territorial integration and urban centresarticulation
For every urban centre despite of the hierarchy level to which it belongs to the

percentage of the resident population in the first threshold of accessibility in 1998 was




placed above 95,5% of the total population. The minimum value of the same index

was placed around 74.3 % in 1985 (Figure 8).

Figure 8- Territorial and social integration indicators

Metropolitan Areas
(Municipalities of Lisboa and Porto)
% of all population % of all country Number of municipal
living less than : surface less than: centres less than:
2 Hours 4 Hours 2 Hours 4 Hours 2 Hours 4 Hours
1985 74.9 95.5 28.7 56.6 145 266
1998 85.7 99.9 44.1 82.4 186 275
NRP2000 - - 47.0 87.4 189 275
VA AN
Regional Urban Centres
% of all population % of all country Number of municipal
living less than: surface less than: centres less than:
1 Hour 2 Hours 1 Hour | 2 Hours 1 Hour | 2 Hours
1985 63.9 75.3 18.7 44.1 113 232
1998 90.8 96.8 28.5 50.7 142 253
NRP2000 - - 30.8 52.1 149 259
District Urban Centres
% of all population % of all country Number of municipal
living less than : surface less than: centres less than:
30 min 1 Hour 30 min 1 Hour 30 min 1 Hour
1985 62.1 74.3 15.4 54.4 125 233
1998 90.0 96.7 24.8 70.9 140 252
NRP2000 - - 27.1 75.7 152 258
A AN
Supra-municipal Urban Centres
% of all population % of all country Number of municipal
living less than : surface less than: centres less than:
30 min 1 Hour 30 min 1 Hour 30 min 1 Hour
1985 78.3 88.4 25.3 38.9 178 252
1998 94.5 98.4 37.3 41.2 197 265
NRP2000 - - 39.7 42.0 207 269
Municipal Urban Centres
(Basic level)
% of all population % of all country Number of municipal
living less than : surface less than: centres less than:
15 min 30 min 15min_ [ 30 min 15min_[ 30 min
1985 68.4 89.2 20.1 52.8
1998 84.8 95.5 32.9 70.7 275
NRP2000 - - 34.6 72.7

In what concerns to the area integrated in the first threshold of accessibility the
minimum value passed from 38,9% to 42% of the area of the Portuguese territory.
However, considering the first threshold of accessibility the minimum value of the



resident population in 1985 was 62,15% while in 1998 this value was 84,8%. For the
integrated area these values correspond to 15.4% and 27,4%, respectively.

The total number of possible links between municipal centres and the average number
of possible links that it is within 30 minutes from one municipal centre has magnified
significantly changed (Figure 9 and 10).

Figure 9 - Evolution of the number of possible links among municipal centres
within isochrone of the 30 minutes
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Number of possible links among Municipal Urban Centres

The values found for 1985 reveal a certain "territoria isolation” and the difficulty of
articulation among the urban centres. There were forty-five centres that could
establish link with three other municipal centres within in the isochrone of the 30
minutes. Also in this date only one urban centre could establish twelve links with

others, within the same time.

On another hand the values found for 1998 and for the end of the National Road Plan
2000 (NRP2000) reveal abigger easiness of articulation between the urban centres, in
the perspective of the accessibility. The average number of possible links and the
maximum number of possible links have increased in a significant way (Figure 10).



Figure 10 - Evolution of the number of links among urban municipal centresin
the isochrone of 30 minutes

1985 1998 NRP2000
Number of possible links among all municipal 1327 1940 2240
centres
Greatest number of possible links among 13 18 20
municipal centres; (number of municipal Q) 3 Q)
centres)
Number of municipal centreswithout link 23 14 10
another urban centre
Number more frequent of possible links among 4 6 7
municipal centres; (number of municipal (45) (32 (29)
centres)
Average of number of possible links among 5 7 8
municipal centres
Standard Deviation 25 3,9 45
Coefficient of variation 0.50 0.56 0.57

In 1985, twenty-three urban centres did not establish any link with another centre in
the isochrone of 30 minutes, while this value lowered to fourteen centres in 1998 and

it is expected to reach only 10 centres in the end of the NRP2000.

The lower values of the standard deviation and of the coefficient of variation in 1985
are the results of a bigger homogeneity of the accessibility conditions, however in a
context of lower global accessibility. In this context, the centrality and the dimension

of the urban centres were amajor factor in the spatia organization.

The higher values of the standard deviation and of the coefficient of variation in the
most recent date and in the future result from significant increments of the number of
possible links among the urban centres. These values reveal a lower homogeneity of

the accessibility conditions, although in a general context of higher accessibility.

Flexibility and nodality become important factors in the spatial organization. The
increase of accessibility and territorial integration also translates a bigger easiness of
territorial articulation. These facts may lead either to favour processes of territorial
dispersion or to promote a deepening of the territorial concentration and polarisation,

having in account the reduced dimension of the major set of Portuguese urban centres.



4.4. Territorial polarisation

Despite the generalised increase in the accessibility in the whole Portuguese territory,
itisinthe coastal band that this increase promotes more significant processes of urban
articulation and territorial polarisation and shaping urban conurbation’s (Figure 11).
These processes result from the widening of the influence areas of the urban centres

and from a process of urbanisation in extension with higher population densities.

In the interior regions inward, there is only one urban centre concentrates
simultaneously, more than 30 000 inhabitants in aray of 5 km and more than 100 000
inhabitants in the isochrone of the 30 minutes. Another one only congregates a
number slightly higher than 30 000 inhabitantsin aray of 5 km (Figures 12 and 13).

Still there is one reduced number of urban centres with more than 100000 inhabitants
in the isochrone of the 30 minutes. All the remaining territory of the interior regionsis
characterised by low levels of polarisation and concentration of population in small

and medium urban centres.

4.5.Conurbation’s and polycentric spatial structure

The urban conurbation and the polycentric spatial structure are empirical evidence in
the spatial organization of the Portuguese territory that will tend to develop with the
conclusion of the great infrastructure of transports. These territorial structures have
been and are developed in a similar way in the coasta band and in the interior

regions.

One must pay the due attention to use the advantages of these territorial structures as
form to promote the more sustainable development in a similar way as it happens in
other countries. Strengthen the polycentrism in spatia structure and adequate sectorial
policies  (transports, economic activities, facilities and equipment) and urban

formulation policies of "networks of cities' must be done with that goal.



Figure 11 — Number of possible links predicted among municipal centres
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Figure 12 — Population living within less than 30 minutes of one Urban Centrein 1998
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circlearay of 5km to one Urban Centrein 1998

Figure 13 — Population living within a
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5. Conclusion

The accessibility is a factor that tends to lose relative weight in the theories on the
location and the spatial organization. However, in last the 15 years, the increment of
the accessibility was one of the factors that had more influence in the spatial
organization of the Portuguese territory (and it will have influence in the next years)

owing to the deficient road infrastructure existing in the middles of the decade of 80.

This increment was followed by a bigger dispersion of urban functions and had
immediate consegquences in the satisfaction of many existing deficiencies namely to
the physical access to the economic and social providers. More territoria flexibility

and more and easier mobility of people and good are other consequences.

The increase of the accessibility also contributed to a better definition and a bigger
balance of the territorial structure at the national level. The reinforcement of the
territorial cohesion and interurban connections are also increased. Better accessibility
promotes bigger integration and articulation of the urban system and the
reinforcement of relationships between urban areas and rural areas.

Shaping of territorial polycentric structures at the national and regional levelsis aso
one of the consequences of the accessibility increase will tend to be strengthened with
the execution of infrastructures foreseen in the road plan. The accessibility increase
will also have to be guided, in the time and the space, to reinforce these territorial

structures.

However, accessibility places in evidence an important fragility of the national urban
system: the small dimension of the majority of the urban centres. In the coastal band
the advantages are clear and point to the direction of the reinforcement of the increase
of population and economic activities, as consequences of widen influence areas of
the urban centres. In the other regions this increase of the accessibility represents in
itself athreat and a chance.
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7. Notes

! This project was carried out in the National Centre of Geographic Information with the collaboration
of the Department of Geography and Regional Planning of the New University of Lisbon

The Index is constructed from pointers related with the Average Hope of life, Illiteracy, comfort of
dwellings and GDP the per capita.

% In high and medium education level in 1984 only 22 urban centres make use of an educational
establishment, but, in 1998, 60 urban centres made use already of an educational establishment
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