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1 Key trends in socio-economic development 

 

1.1 Land use trends 

1.1.1 Metropolitan Development area 

Figure 1.1 Comparative overview of land use in the MDA areas 

 
Source: EUROSTAT (2011), Urban OLAP Cube (2009) 
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1.1.2 Functional urban area 

Figure 1.2 Comparative overview of land use in the FUA areas 

  
Source: EUROSTAT (2011), Urban OLAP Cube (2009) 
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1.1.3 Morphological Urban Area 

Figure 1.3 Comparative overview of the land use un MUAs 

  
Source: EUROSTAT (2011), Urban OLAP Cube (2009) 
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1.2 Population growth and density trends 

1.2.1 Metropolitan Development Area (MDA) 

Figure 1.4 Comparative overview population change in the MDA in 1975-2014 

 
Source: European Commission, Joint Research Centre (JRC); Columbia University, Center for 
International Earth Science Information Network - CIESIN (2015) 

Figure 1.5 Comparative overview  relative population change in the MDA in 2000-2011 (%) 

  

Source: EUROSTAT (2011), Urban OLAP Cube (2009) 
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Figure 1.6 Population density change in the MDA of the stakeholder areas 

  

Source: European Commission, Joint Research Centre (JRC); Columbia University, Center for 
International Earth Science Information Network - CIESIN (2015) 

Figure 1.7 Relative population density in the MDA of the stakeholder areas 

  

Source: European Commission, Joint Research Centre (JRC); Columbia University, Center for 
International Earth Science Information Network - CIESIN (2015) 
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1.2.2 Morphological Urban Area (MUA) 

Figure 1.8 Population density in the MUA 

  

Source: European Commission, Joint Research Centre (JRC); Columbia University, Center for 
International Earth Science Information Network - CIESIN (2015) 

 

Figure 1.9 Relative population density in the MUA of the stakeholder areas 

  

Source: European Commission, Joint Research Centre (JRC); Columbia University, Center for 
International Earth Science Information Network - CIESIN (2015) 
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1.2.3 Functional Urban Area (FUA) 

Figure 1.10 Population density in the FUA of the stakeholder areas 

  

Source: European Commission, Joint Research Centre (JRC); Columbia University, Center for 
International Earth Science Information Network - CIESIN (2015) 

 

Figure 1.11 Relative population density change in the FUA of the stakeholder areas 

  

Source: European Commission, Joint Research Centre (JRC); Columbia University, Center for 
International Earth Science Information Network - CIESIN (2015) 
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1.3 GDP trends 

1.3.1 Metropolitan Development Area (MDA) 

Figure 1.12 Change of GDP in the MDA of the stakeholder areas 

  

Source: EUROSTAT (2011), Urban OLAP Cube (2009) 
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Figure 1.13 Relative GDP change in the MDA of the stakeholder areas 

  
Source: EUROSTAT (2011), Urban OLAP Cube (2009) 

1.3.2 Morphological Urban Area (MUA) 

Figure 1.14 GDP change in the MUA of the stakeholder areas 

  
Source: EUROSTAT (2011), Urban OLAP Cube (2009) 
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Figure 1.15 Relative GDP in the MUA in the stakeholders’ areas 

  
Source: EUROSTAT (2011), Urban OLAP Cube (2009) 

1.3.3 Functional Urban Area (FUA) 

Figure 1.16 GDP change in the FUA of the stakeholder areas 

  
Source: EUROSTAT (2011), Urban OLAP Cube (2009) 
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Figure 1.17 Relative GDP change in the FUA of the stakeholder areas 

  
Source: EUROSTAT (2011), Urban OLAP Cube (2009) 
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2 Urban sprawl 

2.1 Vienna 

Map 2.1Urban sprawl in Vienna MA (1990-2012) 

 

Source: Copernicus CORINE Land Cover (CLC 1990-2012); GHS built-up grid, European Commission, 
Joint Research Centre (JRC) Pesaresi et al. (2015) 
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Due to the high prices of the land and the intense past urbanization, the MUA of Vienna has 

kept a stable structure during the recent years. This is also confirmed by the fact that 

population growth in its border is stabilizing in the last period (Fig. 1.6), as well as in the MDA 

(Fig. 1.4) and in the FUA (Fig. 1.8). Anyway, during the next 20 years, this stable growth will 

bring new 170,000-200,000 dwellers in the urban area and the same amount in the 

metropolitan area. 

At the contrary, the real sprawl is visible just outside the MUA, in the north-west border, and 

some recent urban expansion in the southern border, consequently to the development of 

infrastructures.  

The sprawl of the MA is limited by the presence of the mountains in the south-west and the by 

the lake in the south-east. 

On the East side, instead, the urban expansion continues due to the proximity of Bratislava. In 

particular, it concentrates on the trans-border corridor connecting the two countries along the 

Danube. 

In the North of Vienna, urban sprawl is limited within the MDA border and it is characterized 

by smaller recent sprawls in the neighbouring municipalities which started creating satellite-

municipalities. 

In conclusion, despite statistics are showing that relative population density trends are similar 

in MUA and MDA, the first one has consolidated its shape within the borders, while the 

second one still presents multidirectional urban development, often overpassing the limits of 

the MA (MDA border). Future planning will densify the metropolitan development alongside 

the main infrastructures to limit the negative impact of the population growth. The role of the 

municipalities in cooperating to the future spatial planning and accommodation of population 

should not be underestimated to avoid undesired effects. 
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2.2 Zurich 

Map 2.2 Urban sprawl in Zurich MA (1992-2012). CLC 1990 does not exist for Zürich 

 

Source: Copernicus CORINE Land Cover (CLC 1990-2012); GHS built-up grid, European Commission, 
Joint Research Centre (JRC) Pesaresi et al. (2015) 
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The map of Zurich MA clearly illustrates the spatial consequences of the rapid population 

growth: urban sprawl is happening without having a development core but it is spread all 

around the territory of the MA. This also reflects the population trend, which is growing 

uniformly in the MUA and in the FUA (Fig. 1.6 and Fig. 1.8), with the highest indexes 

between the cities which have been considered in the study. 

Urban growth is mostly contained in the MDA border (based on a spatial strategy), 

focusing on the municipalities surrounding Zurich (FUA is one of the most urbanized 

between the analysed cities), while the core city is increasing its urban density, especially 

along the lake of Zurich. In particular, future prevision and intentions in the spatial 

planning strategy are forecasting the 80% of population growth will take place in urban 

areas. The past sub-urban sprawl in the municipalities surrounding Zurich has been 

generated by the implementation of the public transport to connect the periphery to the 

urban area. This consequently incentivised the growth of population density and its 

related urban expansion around the transportation hubs.While the urban sprawl is 

homogenous in all the areas of the MA, the GDP growth has a concentric configuration 

because it decreases when moving away from the MUA, the FUA going to the MDA. 
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2.3 Prague 

Map 2.3 Urban sprawl in Prague MA (1990-2012) 
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Source: Copernicus CORINE Land Cover (CLC 1990-2012); GHS built-up grid, European Commission, 
Joint Research Centre (JRC) Pesaresi et al. (2015) 

 

Prague urban development has a clear radial structure moving uniformly from its central and 

older core to the surrounding territory. The expansion of the urban environment is localised 

around multi-directional rays originated by the main road infrastructures connecting the city 

centre with the main municipalities of the hinterland and to other bigger cities outside the MA. 

Rays are defined by the principal roads, where urban development has been generated. 

The FUA area perfectly embraces the urban sprawl of Prague MA except for two zones, one 

in the south and one in the south-east, which are including some more natural and wet lands. 

Since the core area of Prague has 54.7% of its territory already urbanized (Tab. 1.3), the 

most intense urban growth is located around the external side of the MUA, as it has been 

seen for the case of Vienna, showing  high values particularly in the south-east zone, which 

originated the most recent urban expansions in Prague. Statistics proposed in the previous 

pages confirm that population has densified in the FUA and in the MDA, while the MUA has 

stabilised its population due to its consistent past urban development (Fig. 1.9, 1.4, 1.6). 

However, the interviewees mentioned that nowadays, while suburbanization peaked in the 

mid-2000s, urban sprawl is still continuing at a slower pace. Despite legislation is promoting 

compact development, metropolitan development has revealed a consequence of the 

increase of housing prices and the related long legal procedures and it has been limited by 

changing the decision making-process to avoid the negative impacts on the environment and 

on the existing population. 

Urban sprawl is even proceeding beyond the defined MDA limit, which excludes the urban 

densification in the east and north-east direction of Prague. While aggregating municipalities 

in the north and the south, which have not been characterized by rapid growth during the last 

years. 

The relative growth of Prague MA GDP during the last years (>160%), which is the highest 

between al the considered metropolis, has been accompanied by population growth after 

2006, highlighting the relation between economic and demographic growth. 
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2.4 Brussels 

Map 2.4 Urban sprawl in Brussels MA (1990-2012) 

 

Source: Copernicus CORINE Land Cover (CLC 1990-2012); GHS built-up grid, European Commission, 
Joint Research Centre (JRC) Pesaresi et al. (2015) 
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Brussels MA is characterised by an intense web of old urban development, originated 

along the roads without a precise and intentional planning defining the land use. Some 

more recent and limited expansion is happening between the remaining empty areas. 

This is due to the fact that Brussels, being already heavily urbanised during the previous 

years, if compared to the other MA cities analysed in this study, it doesn’t show any 

intense increase of intensity within the MDA border. Instead, some cases of recent urban 

sprawl are happening, especially outside the MDA in the northern zone (Flemish area). 

MUA circumscribes accurately the densest and consolidated urban structure of Brussels 

city, while the FUA and the MDA borders are dividing the influence area of the MA from 

the other adjacent agglomerations. These cities are showing higher urban development 

than Brussels in itself and the MDA border is dividing Brussels MA from the cities which 

are enough big and independent from the metropolitan area. Comparing the map of the 

sprawl with the statistics concerning population and land use presented at the beginning 

of the annex, it results a discrepancy between the MDA/FUA with the MUA: Brussels is 

one of the most urbanized metropolitan areas which have been considered in this study, 

especially if concerning the MDA territory (32.5% urbanized). Due to the intense and past 

urban development (visible in the increase between 1975-1990), in the recent period 

Brussels’ population in the MDA and FUA is increasing uniformly but slowly, if compared 

to the other metropolitan areas. Instead, the MUA is characterised by a stronger growth 

during the most recent years, regulated by the policy of the Brussels- Capital region at the 

territory of the MUA, making the Brussels’ MUA one of the fasted in increasing population 

density trend. 

In the future years, Brussels will have to face an uneven spatial distribution of the 

increasing population which will densify the MUA zone and develop the metropolitan area 

in the North West for a more attractive living environment. 
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2.5 Brno 

Map 2.5 Urban sprawl in Brno MA (1990-2012) 

 

Source: Copernicus CORINE Land Cover (CLC 1990-2012); GHS built-up grid, European Commission, 
Joint Research Centre (JRC) Pesaresi et al. (2015) 
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The most intense urban sprawl in Brno MA is happening immediately outside the MUA 

perimeter, due to the facts that the city core has already been completely urbanized during 

the past decades and the new masterplan is limiting further expansion. Statistics are showing 

that MDA and FUA, if compared to the MUA, have been lowly urbanized in the past and now 

they are developing to fit the recent population growth. In fact, until 2006, Brno faced a 

decrease of population (Fig. 1.2). The density of the built environment is higher in 

correspondence to the infrastructures. They connect Brno to other satellite cities and 

demonstrate the close relation between the development of infrastructures and the 

consequent urban sprawl. Moreover, in the municipalities surrounding Brno, where land use 

planning is left to the single communes, urbanization is happening more uncontrolled due to 

the presence of available residential use lands. 

Brno MUA, instead, includes the old development of the city and a part of more recent one, in 

its surrounding, especially in the west zone.  

MDA and FUA borders are dividing the urban growth related to Brno MA to the one related to 

the neighbouring cities (such as Prostějov and Vyškov), which is moving towards the core of 

Brno.Despite the substantial difference of sprawl between MUA and FUA/MDA, the relative 

growth of the population density does not variate between the three different borders. The 

GDP has also a similar trend, growing fast in all the MA. 

Therefore, combining the analysis of the land use, population and GDP trends, it results that 

the economic and population growth is happening on the entire territory of the MA with 

different spatial consequences: in the already built MUA, there is densification of the existing 

built environment, while, outside is border, urban sprawl is taking place along infrastructures 

and the MUA border. 
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2.6 Oslo & Akershus 

Map 2.6 Urban sprawl in Oslo & Akershus MA (1992-2012). CLC 1990 does not exist for Norway 

 

Source: Copernicus CORINE Land Cover (CLC 1990-2012); European Commission, Joint Research 
Centre (JRC); Columbia University, Center for International Earth Science Information Network - CIESIN 
(2015) 
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Oslo and Akershus urban development is influenced by the morphology of its territory, 

which is included between mountains in the east and west side, and the sea in the south. 

If compared to all the considered metropolitan cities in this study, Oslo has the lowest 

percentage of urbanization in all its territory (MUA, FUA and MDA), and forest is always 

the most prevalent land use (Tables 1.1, 1.2, 1.3). In particular, as it happens for Turin, 

Oslo MDA includes a wide low urbanized natural area which is not related with the 

classical identity of a metropolis. 

Oslo and Akershus area have the highest index of population density growth (Fig. 1.2, 

1.4,1.6). Due to its low urbanization, the MA can easily accommodate the future 

population growth, but the presence of the mountains limit the urban development mainly 

around the core of the city and along the coastal area. For this reason, differently from the 

other analysed metropolis, Oslo still presents recent densification within the MUA border. 

In particular, the most recent urban expansion is irregularly distributed along the coast in 

the southern zone of the MA. Then it penetrates in in northern valley before slowing down 

in correspondence of the mountains. 

The Night light intensity, index to monitor the urban activity, shows a gradual V-shaped 

sprawl around Oslo, where the morphology of the territory allows the expansion of the 

urban environment, as it happens in Turin.  

The map above also describes the actual situation in Oslo, where small municipalities are 

pursuing individual urbanization due to the lack of a centralized planning system. This fact 

has to deal with the intention to promote a polycentric development of the MA in order to 

mitigate future mobility problems related to the mobility of the commuters. 

It can be concluded that the urban sprawl of the MA is better responding to its physical 

characteristics more than ideal borders delimiting the urban area such as the FUA and 

the MDA.  
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2.7 Turin 

Map 2.7 Urban sprawl in Turin MA (1990-2012) 

 

Source: Copernicus CORINE Land Cover (CLC 1990-2012); European Commission, Joint Research 
Centre (JRC); Columbia University, Center for International Earth Science Information Network - CIESIN 
(2015) 



 

ESPON 2020 26 

The map clearly illustrates that, due to the presence of the Alps in the north-west of Turin, the 

urbanization is mostly oriented to the south west region towards Moncalieri, Chieri, until Asti, 

and to the north-east towards Settimo Torinese, in the direction of Milan. 

An exception concerns the expansion of the MA in north west direction, it is the recent case of 

Susa Valley, which connects the Pindemont region to France, where a new infrastructure 

corridor is under construction. 

It results that just the 7.2% of the territory results urbanized (Table 1.1), against the 18.1% in 

average of the other analysed metropolis. 

MDA and the FUA borders are delimiting the urban sprawl of Turin MA in the south and north-

east direction from the opposite development of the other cities near the MA moving to Turin 

(e.g. Chiavasso). As it has been shown for Oslo, also Turin MDA is strongly divided in urban 

and natural area, showing two completely different situations included in the same border. 

Concerning the nucleous of the MA, as it happens in Vienna and Prague, the MUA of Turin 

defines the core city of Turin (44.8% urbanised) and divides it from the most recent and 

intense sprawl outside its border. In terms of land use, the MUA of Turin results more similar 

to the other analysed ones, while MDA represents a particular case, which is mostly due to 

the inclusion of the mountainous area. 

Figure 1.6, 1.4 and 1.2 demonstrate a shrink of the population density in Turin, which is 

mostly happening within the MUA; this confirms the above map illustrating the urban sprawl 

as mainly located outside the MUA border. The recent demographic trend might be linked to 

the economic recession of the past years (Turin MA has the lowest GDP relative growth of the 

considered cities), which lead Turin inhabitants to move outside the city centre. 

The result is a constant migration and increase of population in the suburbs causing their 

urban expansion, which is accompanied by mobility and accessibility issues related to 

inefficiency of infrastructures. 
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2.8 Terrassa 

Map 2.8 Urban sprawl in Terrassa MA (1990-2012) 

 

Source: Copernicus CORINE Land Cover (CLC 1990-2012); European Commission, Joint Research 
Centre (JRC); Columbia University, Center for International Earth Science Information Network - CIESIN 
(2015) 
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Terrassa MA has an irregular and uncontrolled sprawl which is due to the rapid population 

growth and influenced by the nearby presence of Barcelona MA. Due to the close relation 

between the two metropolitan poles, the urban development should be analysed at the level 

of Barcelona’s FUA, which includes both Terrassa, the coastal area and the zones in 

between. 

The MDA border includes the oldest core of Terrassa and its neighbour satellite 

municipalities, especially in the south, such as Rubi’ and Sabadell, but it cuts sharply 

Barcelona area, neglecting its strong influence. Due to its collaborative characteristic and to 

the irregular sprawl of Terrassa, the MDA border is unable to describe and include the spatial 

development of the metropolis. 

The highest intensity of urbanization has been monitored in irregular areas in the marginal 

zones of the FUA, which are creating a belt surrounding the MDA until it reaches the coast. 

The lack of a physical centre of development and the complicated legislation regulating the 

spatial planning left the urban extension sprawling uncontrolled, which made Terrassa FUA 

and MDA between the most urbanised in the considered SPIMA cases (Table 1.1 and 1.2). 

Moreover, Terrassa is also characterised by one of the highest percentage of population 

density change, which appears spread uniformly between MUA, FUA, and MDA. The above 

map, though, highlights how population growth is translated into urban sprawl and how 

Barcelona’s FUA can be considered the most appropriate and inclusive border to describe the 

urban growth in Terrassa and around its surrounding areas. 

As for the other assessed metropolis, the MUA perimeter of Terrassa does not show any 

particular intense urban growth, probably because of its already intense urbanization.In 

conclusion, different factors such as lack of cooperation between municipalities, the lack of 

urban planning, the influence of the nearby Barcelona Metropolitan Area and the economic 

recession, might be the principal causes of the actual urban structure and development of 

Terrassa MA. 
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2.9 Lille 

Map 2.9 Urban sprawl in Lille MA (1990-2012) 

 

Source: Copernicus CORINE Land Cover (CLC 1990-2012); European Commission, Joint Research 
Centre (JRC); Columbia University, Center for International Earth Science Information Network - CIESIN 
(2015) 
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Lille MA, due to the favourable morphology of its territory, is characterized by high values of 

built land in the MDA and MUA, being comparable to the situation in Brussel. The map above, 

in fact, illustrates the relative low and sporadic urban sprawl as consequence of the already 

dense urbanization of the past decades. On the other side, Lille is characterised by the lowest 

relative population growth between all the MA assessed in SPIMA project (Fig.1.2). This 

might be a consequence of the influence of Brussels and the Belgian border, more 

economically attractive, on the Metropolis of Lille. 

The map of Lille MA, shows a uniform and high growth around the consolidated urban 

environment described by the MUA border and the surrounding agglomerations included in its 

MA borders, such as Lens. In particular, most of the recent expansion occurred after the year 

1990 is an extension of the older urban cores. 

In the north and in the east of Lille, the FUA border corresponds to the limit of the urban 

sprawl around Lille, while on the west it excludes the urban development of the bordering 

cities. Externally, in the south, new urban extension is happening around built areas which 

have been developed in correspondence of the existing infrastructures. 

Despite the close relation and exchanges with France, urbanization is less evident in the east 

area of Lille, while it shows higher indexes towards Brugge and Gent, in the north. In 

conclusion, it can be considered that the slow and limited urban sprawl affecting Lille might be 

a consequence of the combination of different factors, which are summarised as follow: 

 Past intense urbanization 

 Slow GDP growth 

 Migration to the Belgian border 
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2.10 Lyon 

Map 2.10 Urban sprawl in Lyon MA (1990-2012) 

 

Source: Copernicus CORINE Land Cover (CLC 1990-2012); European Commission, Joint Research 
Centre (JRC); Columbia University, Center for International Earth Science Information Network - CIESIN 
(2015) 
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The wide metropolitan area of Lyon, which occupies 12867km
2 

of the French territory, is 

characterized with a polycentric development around the main core. Each centre, then, 

acts as starter of its own urban sprawl until different cities and municipalities merge their 

influence areas, for instance, the municipalities along the Rhone River in the south of 

Lille. 

Lyon MDA includes the radial development of its oldest core and the increase of urban 

density around the rays, which are determined by the infrastructures connecting Lyon city 

centre to its satellite-agglomerations. Being developed with the strategic plan, the border 

of the MDA also includes properly Lyon and its satellites under a unique metropolitan 

area. 

Anyway, due to its wide extension, Lyon MDA results relatively low urbanized (Table 1.1), 

but it becomes one of the most urbanized while moving to the FUA and MUA level (Table 

1.2 and 1.3), which matches exactly with the consolidated built area of the city and it does 

not allow new urban sprawl. 

Instead, new urban expansion is particularly concentrated in more empty areas, such as 

in the south east of the border, both in the internal and external side, following the 

direction imposed by the main motorways of the MA. 

The same type of development is happening in the west side of Lyon, between the FUA 

and MDA perimeters: infrastructures linking Roanne to Saint-Étienne and Saint-Étienne to 

Lyon, gave the input to new urban development along its own centres and along the 

infrastructures interconnecting them. 

Finally, population and GDP trends are growing uniformly and moderately in the three 

different areas (MDA, FUA and MUA) reflecting the urban sprawl visible in the above 

map, where it increases moving from Lyon city centre to the hinterland because of the 

higher availability of land. 
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3 Accessibility 

3.1 Vienna 

Map 3.1 Travel time by car to the city centre in Vienna MA 

  

 

Source: authors’ elaboration on ESPON Database (2013) 
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Generally, the car accessibility in Vienna MA decreases radially and constantly while 

moving away from the city centre. This process reflects the radial distribution of the 

motorways. The presence of big infrastructures in the south, but also in the other rays 

moving from the city centre to all the directions guarantees high accessibility to the city. 

In particular, all the MDA is covered with high accessibility values and it possible to reach 

the city centre in 30-45 minutes from every point within its border. 

Instead, the presence of the mountains in the south-west and of the Neusiedler lake in 

the south-east rapidly increases the travel time by car to the city centre. 

The FUA, which is mostly associated to the core of the city, has a car travel distance of 

less than 15 min in almost all its territory, assuring an optimal accessibility to the city. 

Finally, moving outside the FUA border, the quality of the accessibility is strictly related to 

the proximity to the main road and turning away from them, it increases sensibly the 

travel time to reach the city centre. 

The radial distribution of the infrastructures in the MA has also influenced its spatial 

development creating a polycentric urban structure included within the MDA border. 

The near presence of Bratislava on the east of Vienna had a beneficial effect on the 

development of road connection, improving the accessibility but, at the same time, this is 

just limited to the single corridor along the Danubeconnecting the two cities; the nearby 

territories remains remote because of the national border. 
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3.2 Zurich 

Map 3.2 Travel time by car to the city centre in Zurich MA 

 

Source: authors’ elaboration on ESPON Database (2013) 

 

Zurich, despite its rapid urban growth, preserves high accessibility all around the FUA 

area, which is also characterized by a flat territory facilitating the mobility. 
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Even the lake of Zurich does not seem to affect the accessibility of the south-east 

metropolitan area, being accessible between 15 and 30 minutes from the city centre. 

MDA and FUA borders are sensibly unbalanced towards south-east compared to the map of 

the accessibility. This could be a consequence of the morphology of the territory and of a 

higher density of infrastructures in the north than in the south. In fact, the north-west zone of 

the MA then results more accessible, especially in the external area of the borders. Anyway, a 

maximum travel distance of 30 min. to the city centre is guaranteed on almost all the FUA 

territory. 

At the contrary of Vienna, Zurich accessibility is uniformly distributed on the territory and it is 

not particularly dependent on the proximity of the main motorways, which are instead 

responsible for bringing good accessibility far away from the city centre of Vienna. 

All the zone included in the MUA border is accessible in 15 minutes from the city centre and, 

moreover, the accessibility keeps the same value even in the immediate surrounding of 

Zurich. 
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3.3 Prague 

Map 3.3 Travel time by car to the city centre in Prague MA 

 

Source: authors’ elaboration on ESPON Database (2013) 

As Vienna, Prague MA has a concentric distribution of the accessibility around its city centre 

and, due to the presence of big motorways radially distributed around the city centre which 
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connect to the external area of the MDA, it results a starred map of the accessibility where the 

most distant vertexes are located on the main infrastructures nearby FUA border. 

Consequently, if compared to the MDA, the FUA border appears well matched with the area 

of the MA characterised by a 45 minutes of travel time to the city centre. 

Most of the MUA is characterised by 15 minutes of car accessibility to the city centre. An 

exception is in the western zone of the MUA where accessibility is lower, probably due to the 

most recent urban sprawl which has not been juxtaposed by infrastructure development. At 

the contrary, the South East area outside the MUA border still shows high accessibility.  

Also in Prague, the development of infrastructures caused further urban sprawl, even outside 

the limits of the MA, as it can be verified comparing with the development of Mladá Boleslav 

in the north-east or , generally, in the eastern territory of Prague outside the MDA border 

(Map 2.3). 
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3.4 Brussels 

Map 3.4 Travel time by car to the city centre in Brussels MA 

  

 

Source: authors’ elaboration on ESPON Database (2013) 
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The polycentric structure of Brussels has favoured the accessibility to the city on a large 

scale through the high development of road infrastructures between the different centres. 

This is particularly visible in the north of the MA because of the presence of important 

cities such as Antwerp. As consequence, it is possible to reach Brussels city centre within 

45 minutes of car travel distance from all the places included in the MDA. Nevertheless 

this time spam is often longer due to high congestion levels.  

Instead, accessibility is lower in the south west of the FUA. Compared to the FUA, the 

MDA (based on the RER) describes better the accessibility of the MA and covers the 

zone of 45 minutes of travel time by car to the city centre. 

Concerning the MUA, which is mildly decentralized from the city centre, the south-west 

zone results less accessible because it covers bigger distances to the city centre if 

compared to the northern one. 
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3.5 Brno 

Map 3.5 Travel time by car to the city centre in Brno MA 

  

 

Source: authors’ elaboration on ESPON Database (2013) 
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Comparing the above map with the map. 2.5, it clearly results how Brno infrastructures 

influenced the urban sprawl. Then, main motorways play a key role on the accessibility of 

the remote and developing areas where they are created.  

As Lille, the MDA encloses the area of 30 minutes travel time to the city centre, 

confirming a relative high accessibility of the MA, also due to its small extension of 

1722km
2
. 

While the zone covered by 15 minutes of travel distance is mainly depending and related 

to the five biggest roads around Brno, the 30-45 minutes zone is covering more uniformly 

the MDA area. 

The FUA limit matches the morphology of the area surrounding Brno which is accessible 

in 45 min by car, covering a bigger territory than the MDA. However, the development 

along the north-east axis is not included in none of their borders. 
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3.6 Oslo & Akershus 

Map 3.6 Travel time by car to the city centre in Oslo & Akershus MA 

 

 

Source: authors’ elaboration on ESPON Database (2013) 
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Oslo and Akershus MA shows one of the highest accessibility of the metropolitan cities 

considered in the study. This is true just when looking at the MUA border because in the 

MDA and FUA the accessibility decreases quickly due to the mountainous morphology of 

the territory, as it happens in Turin. The most recent urban sprawl around the city centre 

increased the accessibility in the north east area. 

The minimum extension of the MDA is the limit which better describes the most 

accessible zones of the MDA even though sensibly decentralized to the north east area of 

the MA. 

The FUA and the maximum extension of the MDA borders place Oslo in a central position 

but they don’t match appropriately the distribution of the accessibility. In particular, the 

FUA delimitation includes areas which are not easily accessible, such as the mountains in 

the north-east and north-west zone. 
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3.7 Turin 

Map 3.7 Travel time by car to the city centre in Turin MA 

 

 

Source: authors’ elaboration on ESPON Database (2013) 

Turin MA, due to the morphology of its territory characterised by the Alps in the North 

West area, has an unbalanced accessibility which is mostly oriented towards the south 

east. 
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In fact, despite the recent sprawl towards the mountain area during the winter Olympic 

games in 2006, the accessibility of that zone is still low, due to the morphological issues 

and lack of further investments. The only exception is represented by the corridor in Susa 

valley connecting Turin with the French and, consequently with Lyon. 

FUA border includes the area which better describes the accessibility of Turin, which is 

uniformly distributed around the city centre (even when distant from motorways), except 

for the alpine area. 

In the south and north east of the MA, accessibility shows good values because of the 

nearby cities such as Chiavasso and Carmagnola acting as attractor poles for Turin 

infrastructures. 

The MDA of Turin is oriented towards the Alpine zone and the eastern border represents 

an anomaly being particularly close to the MUA limit. For this reason, its border cannot be 

considered as effective as the FUA in describing the accessibility of the MA. 

Turin city centre is accessible from the MUA borders within 15 minutes of travel time by 

car. Outside the limit, contrary to the current trends of the metropolitan cities, accessibility 

quickly decreases in correspondence of the most recent urban sprawl. Instead, in the 

north of the MUA, where sprawl is less intense, accessibility keeps having high values. 

It might be concluded that the intensification of the built environment has not been 

accompanied with the right development of its infrastructures. 
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3.8 Terrassa 

Map 3.8 Travel time by car to the city centre in Terrassa MA 

  

 

Source: authors’ elaboration on ESPON Database (2013) 
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Analysing the map above and the map. 2.9, it is clear how the infrastructure system of 

Terrassa MA has sensibly influenced its urban sprawl. For this reason, the accessibility of 

the urbanized area is highly dependent on the principal roadways connecting to the 

surrounding nearby cities. 

Barcelona, controlling the coastal territory, has a strong influence on Terrassa and it 

affects its accessibility through the infrastructures which are crossing the FUA. Due to its 

high relevance for Terrassa, the FUA border of the Metropolitan region of Barcelona fits 

better the description of the accessibility than the MDA, which is based on a collaborative 

agreement. 
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3.9 Lille 

Map 3.9 Travel time by car to the city centre in Lille MA 

 

 

Source: authors’ elaboration on ESPON Database (2013) 
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If compared to the other metropolis analysed in this study, Lille MA has an international 

border and is affected by the presence of a larger metropole (Brussels) on the East side. 

In particular, the MDA border is appropriate to describe the zone characterized by a 

maximum of 45 minutes of accessibility to the city centre. Due to its close relation with 

Brussels and the common exchange of dwellers, Lille mobility is specifically oriented and 

developed towards this metropolis. As consequence, Brussels and Lille share the same 

45 minutes accessibility area respectively along the west and east sides of the cities. 

The FUA extends its limits in the northeast and south-west directions, almost reaching the 

nearby agglomerations of Lens and Roubaix. Despite the strong attraction generated by 

these two poles, which are guaranteed as developed infrastructure system linking them to 

Lille, the accessibility of Lille is distributed uniformly around its centre. 
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3.10 Lyon 

Map 3.10 Travel time by car to the city centre in Lyon MA 

 

 

Source: authors’ elaboration on ESPON Database (2013) 

 

The radial infrastructures of Lyon generated urban sprawl along the main roads, where 

satellite cities has been created into and outside MDA border. It is the case of Roanne 

and Saint-Étienne (within the border) and Bourg-en-Bresse (outside the MDA). The MDA 
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of Lyon became extremely wide and the accessibility to the city centre from the remote 

areas is, as consequence, particularly low. 

Moreover, in the west side of the MDA, radial infrastructures originated urban sprawl 

along themselves, enlarging the border in west direction.  

The accessibility has a radial distribution around the core of Lyon and it gets more related 

to the rays, which are generated by the infrastructures, once it is outside the border of the 

MUA and then FUA. 

If compared to the MDA, FUA describes better the accessibility of the metropolis, 

including the accessible area in 30-45 min.  

The delineation of the MUA is well matching with the area accessible within 15 minutes of 

car travel time. 
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4 Tables interviews analysis  

 

4.1 Key challenges  

Table 4.1 Key challenges for metropolitan development identified by respondents per stakeholder area 
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Demographics            

Population growth  x x x x x x  x   

Population decline       x    

Migration of population to suburban areas x x x x x  x x   

Spatial structure and development           

Suburbanization (urban sprawl) x x x x x x   x x 

Inefficient spatial planning process  x x x x x  x x  x 

Reallocation of businesses outside core area x  x x       

Sporadic sprawl due to lack of planning   x x       

Pressure on land x   x       

Missed opportunities for mutually beneficial 
developments between municipalities 

x          

Need for multifunctional land use planning x x  x  x x x  x 

Land price imbalances (i.e. suburbs - core city) x  x  x     x 

Achieving polycentric development   x    x x    

Pressure from developers for urban sprawl    x  x      

Ensuring sustainable commuting patterns (dealing 
with free rider effect) 

x  x  x      

Economy & finances           

Ensure affordable and good quality housing x  x x  x x x x x 

Economic stagnation e.g. housing market        x  x  

Creating sustainable tourism opportunities  x     x x x x 

Taxation system does not support desired spatial 
development 

x x x x   x x  x 

Lack of funding for metropolitan development x  x  x  x x x x 

Achieve economic growth and attractiveness  x   x   x x x x 

Social welfare            

Unequal job opportunities between different urban 
areas and among social groups 

  x x   x  x x 

Deprived communities in inner city  x   x     x  

Increase in foreign population (inflow) x   x   x    

Social segregation  x   x   x x  x 

Transport infrastructure            

Ensuring an efficient transport infrastructure, 
mobility and accessibility  

x x x x x x x x x x 

Traffic congestion issues x x x x x x  x x x 

Environment and quality of life           

Environmental quality    x   x x x x 

Regeneration of post-industrial areas   x    x x   

Using local resources in sustainable way x   x   x   x 

Loss of agricultural land, agro-food resources   x  x   x x x 

Conflicts of interest between urbanised areas and 
rural development context 

x x x  x x x    

Nature and landscape preservation   x  x  x  x x x 

Energy x x     x x x x 

Climate adaptation (floods risk etc.) x  x  x  x x x x 

Institutional            

Lack of legitimacy and recognition of the MA  x x x x x x x   x 

Reluctance of politicians to address MA issues, and 
constrains in election of MA political body 

x x x x x  x x x x 

Need for multilevel collaboration  x x x x x x x x x x 
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Achieving shared vision on strategic plans x x x x x x x x x x 

Cumbersome or complex legal system  x x x    x  x 

Fragmented administrative structures   x x x  x x x  x 

Gap between strategic planning and 
implementation of metropolitan development 

x x  x x x x    

Lack of leadership by regional and local 
governments for MA development  

x  x  x      

Lack of understanding and/or commitment among 
municipalities on the mutual benefits of planning 
beyond their administrative borders.  

x x x  x x     

Lack of effective communication between too many 
small municipalities with administrative power  

x x x  x      

Deal with inter-municipal/regional competition  x x x x   x x x  

Internationalization of the MA relations       x  x  

Cultural            

Linguistic discrepancies between communities    x       

Accommodating multicultural communities  x   x   x    

Providing opportunities for the poorly educated    x   x    

Need for changing attitudes towards MA level of 
planning and development  

x x x x x x x    

Cultural heritage x x     x x x x 

Total challenges identified           

Number of challenges per city 35 24 30 32 22 13 33 25 21 26 

Percentage of total challenges per city  69 47 59 63 43 25 65 49 41 51 

Source: Authors (2017)  
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Figure 4.1 Proportional distribution per challenge and actor group of the percentage of respondents that identified the challenge across all cities in which the challenge occurs 
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4.2 Changes needed in the spatial planning practices  

Table 4.2 Changes needed in spatial planning practices in order to meet the challenges of metropolitan 
development, as identified by respondents in each stakeholder area 
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Changes in the legal framework for planning           

Improve national spatial planning legislation and tools in terms of 
land consolidation and conservation for green spaces, recreation 
and agriculture areas 

 x        x 

Change the spatial planning law to accommodate MA 
development issues  

  x  x   x   

Introduce rules for compliance of municipal land use plans with 
regional/inter-regional plans  

   x  x x    

Regional authorities have to have power to override spatial plans 
of the municipalities   

    x      

Move municipal spatial planning to regional level    x       

Developing spatial plans at MA level     x      

Changes in the cooperation mechanisms           

Coordinate plans and decisions on spatial developments between 
different scales (region, municipality) 

x  x x x x x x x x 

Establish financial incentives to support the cooperation of 
municipalities in spatial planning 

x  x  x  x   x 

Provide clear mechanisms for implementation of spatial planning 
strategies at the inter-regional level 

x   x    x x  

Provide a mechanism for involving municipalities in spatial 
planning at the MA level in order to prevent resistance and 
conflicts over land uses 

x     x x   x 

Shared spatial planning between regions/districts x x  x x      

Develop new tools to support the MA level of spatial planning (land 
funds, subsidies for housing, tax sharing methods, land acquisition 
and compensation)  

x  x  x   x   

Establish regular communication and coordination between spatial 
planning departments  

  x    x   x 

Understanding of the spatial plans among regions and 
municipalities 

     x   x  

Create pilot bottom-up projects to prove the effects of integrated 
planning and mutual cooperation  

x  x x x      

Establish metropolitan knowledge-based organization to guide MA 
decisions by evidence 

   x       

Changes in the spatial planning approaches and practices             

Spatial planning needs to support the understanding of the 
territory’s spatial dynamics, including limitations on growth, 
designation of areas for different functions 

x  x x x x x x x x 

Changing attitudes of planners and other actors x  x  x  x   x 

Consider socio-economic and environmental impacts of 
developments on other regions/areas and beyond the borders of 
the city master plans 

x  x x x     x 

Estbalihing stronger spatial planning process at regional scale    x   x x   

Link strategic plans at regional/inter-regional or MA level with a 
spatial plan at the same level to ensure actual implementation 

  x  x x x    

Change planning culture from a blueprint process to a visionary 
one which sets opportunities  

  x x x      

Have an overview of detailed zoning plans of all municipalities      x    x 

Strengthen the capacity of the planners   x  x  x    

Make decisions on the MA delineation and planning        x   

Change old spatial planning approach from prohibiting-permitting 
approach and segregation of functions to integration of functions 

   x   x x   

Consider reducing number of municipalities (amalgamation of x  x        
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administrative units) to optimize services and administration   

Total changes identified            
Number of changes identified per city 11 2 13 12 14 7 11 8 4 9 

Percentage of total number of changes per city 41 7 48 44 52 26 41 3
0 

15 33 

Source: Authors 

 

4.3 Following steps  

Table 4.3 Following steps identified by respondents for enhancing an integrated planning approach and 
collaboration for metropolitan development in each stakeholder area 
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Policy frameworks and law           

Involvement of national authorities to support MA development   x    x x x   

Set measurable targets at the EU level for MA development        x    

Make laws about MA body/mayoral elections    x  x x x x x 

Develop and coordinate inter-regional public policies      x x  x x 

Strategic plans and identity of the MA           

Have a developed strategic plan for the MA    x   x x x x 

Municipalities have to contribute to the strategic plan       x    

Improve implementation of current strategic plans    x  x   x  

Enhance recognition of the MA level of planning    x   x x   

Achieve shared vision and goals  x  x   x x x x 

Enhance the identity of the MA  and its purpose x x  x  x x x  x 

Finances and funding opportunities            

Combine federal and regional support in investments; make 
agreements on finances, creating common financial tools 

x   x   x x   

Introduce financial stimuli to reward MA cooperation x   x  x x    

Use ITIs potential to boost first steps in MA planning   x  x      

Changes in the tax system x  x        

Provide resources at MA level   x     x  x x 

Receive national funding (housing market)       x    

Access to European funding    x  x  x    

Spatial planning tools and practices           

Monitor the growth potential and opportunities, to identify places 
for growth (growth management approach)  

x      x    

Exchange of data and surveys on how people live and behave, 
create common (MA-level) dataset 

  x x     x  

Apply best practices and evidence-based knowledge    x   x    

More detailed planning in the framework of already existing 
planning possibilities (territorial studies, urban concepts) 

x  x  x    x  

Collaboration process            

Start with smaller steps and pilot projects (bottom-up & top-down) x   x x  x x   

Identify areas with the highest cooperation potential (e.g. transport, 
marketing) and fix large-scale projects 

x    x      

Enhance communication between agencies at different planning 
levels in order to increase capacities (time, knowledge, resources) 

 x x x x  x x  x 

Establish consultation bodies (e.g. boards, committees)    x  x     

Find common language between core city administration and other 
municipalities  

x   x x  x    

Create a common arena for discussions in an informal setting   x  x  x  x  x 

Enhance collaboration between regional and municipal bodies x x  x  x x x x x 

Organizations and governmental structures           

Establishing joint institutions/agencies at the MA level  x  x x   x x x x 

Capacity building   x    x x  x 

Strengthen the legitimacy of the MA authorities        x x  x 

Strengthen the cooperation of municipalities (to create aggregates x  x x x x x x x x 
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of municipalities as partners for bigger entities) 

Politics            

Establish political will and leadership x x x x   x x x  

Send clear messages to politicians     x  x x x   

Have an elected MA mayor       x x   

Civil society and other actors           

Build awareness and involve citizens and NGOs    x   x x x x 

Involve private actors (businesses, trade unions, banks, industries)     x  x x x  x 

Involve academics/universities       x x  x 

Total identified following steps           
Number of following steps per city 13 8 10 22 8 12 30 21 13 16 

Percentage of total steps identified per city 34 21 26 58 21 32 79 55 34 42 

Source: Authors 
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5 Delineation of MUA, FUA, & MDA 

5.1 Vienna 

Map 5.1 Viena MDA 
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The delineation of Vienna MDA is based on the Stadtregion+ and it overlaps with the FUA border in 

the west side and in the east side (corresponding to the international border with Slovakia). Instead, 

in the north and in the south of Vienna, the FUA limit is widely more extended than the MDA one. 

The urban development is not well described by the MDA area due to the presence of strategic cities 

in the proximity, such as Bratislava, which generate new suburban areas between them and Vienna. 

The MDA border results more appropriate when describing the accessibility of Vienna MA: the Map 

3.1 illustrates how theMDA zone includes the area characterised by 30-45 minutes of car 

accessibility to Vienna.  
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5.2 Zurich 

Map 5.2 Zurich MDA 
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Zurich MDA is defined according to a specific spatial strategy and its limit extends the FUA border 

until Germany and towards Luzern in the south west. 

Its delineation is adapted to describe and include the spatial development of the metropoloitan area. 

On the other side, due to the morphology of its territory, it does not match with the map describing 

the car accessibility to the city. 
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5.3 Prague 

Map 5.3 Prague MDA 

 

  

 



 

ESPON 2020 9 

Prague MDA, being defined by the Integrated Territorial Investment (ITI), has a similar dimension 

and it is partially overlapping with the FUA border. 

In the past, the MDA has been delineated on the base of the transport system while, nowadays, by a 

collaborative process. Consequently, the FUA results more adapt than the MDA to describe the 

accessibility of Prague metropolitan area. 

Urban sprawl is strictly related to infrastructure development and, for this reason, it does not respect 

the MDA limit. 
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5.4 Brussels 

Map 5.4 Brussels MDA 
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The morphological relation between the MDA and the FUA of Brussels is similar to the previous case 

of Prague MA: they have a comparable dimension and distribution around the city core, and their 

borders are often overlapping. 

Conversely from Prague, Brussels MDA is based on its mobility system and, despite this, the accessibility goes 

beyond the MDA border, probably because of the shared infrastructures with the neighbouring cities. 
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5.5 Brno 

Map 5.5 Brno MDA 
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Brno MDA, as the case of Prague, is defined by the Integrated Territorial Investment (ITI) 
through collaborative process. Anyway, in this case, its border is slightly larger than the FUA 
one.  
Moreover, it circumscribes the urban development of the city and divides it from the one of its 
satellite cities. 
At the same time, it results appropriate to describe the efficiency of the car mobility to reach 
the city centre, including all the zone characterized by 30 minutes of accessibility. 
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5.6 Oslo & Akershus 

Map 5.6 Oslo & Akershus MDA 
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Oslo & Akershus MDA is based on an inter-regional collaboration between regional authorities. 

As the case of Zurich, the largest extension of the MDA is affected by the natural morphology of the 

territory and the border appears unbalanced towards the mountainous area where urban 

development is extremely low due to the geographical conditions. 

For the same reason, also the accessibility of the area is not well described by the MDA zone and, 

for this reason, the FUA area seems more appropriate to delineate the limit of the metropolitan area. 
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5.7 Turin 

Map 5.7 Turin MDA 
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If looking at the morphology of the territory, the case of Turin is similar to the one of Oslo: there is a 

clear and strong polarization between the urbanized area and the mountainous one. 

In addition, the MDA border is based on the law, defining it as the border of the former province and 

it results unbalanced towards the Alpine zone in the North West, where urban development is 

extremely low due to geographical conditions. The same conclusions could be applied on the 

analysis of the accessibility of the MA, where it results that the FUA border describes better the 

spatial development and the accessibility of Turin MA. 
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5.8 Terrassa 

Map 5.8 Terrassa MDA 
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Terrassa MDA is sensibly less extended than the FUA zone. It has been defined through a 

collaborative agreement and it is highly influenced by the metropolitan area of Barcelona which 

shares part of the FUA with Terrassa. 

Consequently, the delineation of its border is not related to the spatial planning and to the 

accessibility of Terrassa from the surrounding zone. 
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5.9 Lille 

Map 5.9 Lille MDA 
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Lille is the only case of study where the MDA is crossing an international border. For this reason, its 

surface is sensibly more extended than the FUA one and it reaches the metropolitan areas of the 

surrounding Belgian and French cities such as Brugge, Gent and Lens. 

The limit of the MDA has been defined through the strategic plan and the urban development of Lille 

is overcrossing it to reach the coastal area and other cities in the north east. In the south west region 

instead, the MDA describes precisely the current urban sprawl. 

Moreover, the MDA is matching the 30-45 minutes car accessibility zone to Lille, resulting a limit 

which most likely describes the mobility more than the spatial development. 
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5.10 Lyon 

Map 5.10 Lyon MDA 

 

  

 

Lyon MDA, with its 12,867 km
2
 is the most extended metropolitan area between the analysed ones. 
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It is born as urban community, being defined through the strategic plan and it includes all the 

surrounding satellite cities of the polycentric system.  

However, due to its wide surface, partially polarized in the west side, Lyon MDA border is not 

appropriate to describe the accessibility of the metropolitan area. 

The FUA seems to reflect better the zone surrounding Lyon characterized by 30-45 minutes of car 

accessibility. 
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