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Abstract 

Granada Metropolitan Area (GMA) is located in the south-east of the Iberian 
Peninsula (Spain) and it is situated in the third level of Spanish metropolitan 
areas in order to size with 500.000 habitants. Until the 1970s, population, 
services, and activities were mostly concentrated in the city of Granada, while 
the basic economic activity on the towns around Granada was mainly 
agriculture. However, since the late 1970s and the early 1980s, the area of study 
began a significant urban transformation, which has lasted until the present. This 
transformation was originated by an intense growth, specifically through four 
urban growth patterns, such as aggregated, lineal, junction and sparse 
settlements, which have been detected in this research. 

In this context, a methodological process has been designed to assess the 
incidence of planning over the metropolization process and patterns. So, the 
methodology defines six planning’s capabilities2, such as: regulation, 
coordination, orientation, innovation, adaptation and governance. In relation to 
that, one spatial plan and seven town plans in the GMA are assessed through the 
capabilities previously mentioned. 
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1. Introduction  

Nowadays, the different scales of the spatial planning (town, metropolitan, 
regional or european scales) have a great problems to incidence on the 
metropolitan dynamics. Hence, it could be said that the spatial planning have a 
less control to spatial development. This fact is a consequence of different 
factors, which affect on metropolitan dynamics (Indovina 2003), such as:    

·  The globalisation process which incidences on local landscape dynamics 
(Veltz, 1999) 
 

·  The influence of geographical information technologies (GIT) on land 
uses and facilities location (Jonas, 2001). 
 

·  Overcoming short-term planning process and developing a long-term 
planning, which could orient the metropolitan development towards 
environmental sustainability (Bagliani, 2003). 
 

·  Lack of metropolitan governance tools for managing the urban growth, 
landscape units, common services or housing policies (Font, 2004). 
 

·  A low coordination level between different towns and plans (Graham, 
2001, Prato, 2007, Thompson, 2008). 

Therefore, this paper proposes to evaluate the incidence of planning on spatial 
dynamics and urban growth patterns in Granada Metropolitan Area. With this 
aim, it has been defined six planning’s capabilities, such as: regulation, 
orientation, coordination, innovation, adaptation and governance.  

 
2. Spatial dynamics and urban growth patterns in Granada Metropolitan 

Area 

The test-area is located on the depression of the Genil River, in the south-east of 
the Iberian Peninsula, Spain (Figure 1). Until the 1970s, population, services, 
and activities were mostly concentrated in the city of Granada, while the basic 
economic activity on the towns around Granada was mainly agriculture. 
However, since the late 1970s and the early 1980s, the area of study began a 



significant urban transformation 
which has lasted until the present. 
This transformation was originated 
by an intense growth in real estate, 
a lower land price in the suburbia 
towns of Granada than in the 
central city, a higher utilization of 
private car and a bad public 
transport policy. 

Therefore, this paper firstly shows 
two metropolitan variables, such as 
population density (population per 
develop Ha) and housing evolution (usual, second-house and/or vacancy house 
concentration per town) to study different spatial dynamics: demographic, 
housing and urban growth evolution since 1977 until 2003 (being used as test 
dates 1981, 1991, 2001 and 2003 in the case of population and housing, while 
the dates 1977, 1984, 1990, 1999 and 2003 have been used for urban growth). 
On the other hand, the urban growth data will be also used for studying the 
different morphological urban growth patterns, which allow us together spatial 
dynamics to understand better the metropolization process in Granada 
Metropolitan Area. To address the research question posed, it has been 
necessary to compile data from different sources and merge them into a single 
database. The main data sources have been the Census of Population and 
Housing, and processing aerial images in the case of urban growth.. 
 
2.1. Population density 
  
Population density is a key parameter to explain the metropolitan process 
(Kasanko; Barredo; Lavalle; Mc Comirck, 2005), not only can it explain the 
location of population in study area, but is a good eco-efficiency indicator in 
order to zones occupied. During the last 30 years, the region increased in 38.236 
habitants its population and in 1997.72 Ha its urban growth. As shown in Table 
1, it is necessary to explain that the Granada city’s population decreased 12.023 
habitants since 1991 until 2003 (approximately 23% its population). However, 
having been the most important population loss in the region, the urban growth 
in Granada city during these years was increased in 312.12 Ha. On the other 

��������	� ����'	��	���
	����  



hand, the towns around Granada city (suburbia towns) have showed an increase 
of 33.008 habitants and 773.88 Ha since 1991. 
 

 
Table 1. Urban growth and Population Evolution. Source: Census of population 

(Statistic Spanish Institute, INE) and processing aerial images 
 

Therefore, Granada city has had an important reduction of population density 
during the study years, since 227.04 Hab/Ha in the 1980s until 125.25 Hab/Ha at 
the beginning of the 21st century. Meanwhile, the population density in the rest 
of metropolitan towns has decreased too since 55.11 Hab/Ha until 37.63 Hab/Ha 
(shown in Graphic 1).        

 

Graphic 1. Population density Evolution in test-area. Source: Population 
Census (Statistic Spanish Institute, INE) and processing aerial images 

2.2. Housing evolution 
 
Housing evolution is other key parameter to understand the metropolitan process 
in the study region. Together with population density, it can help us to explain 
different environmental metropolitan problems, specially, linked with eco-



efficiency in the urban growth. In this way, the different kind of housing 
concentration (usual, second-house or vacancy house) is the main goal in this 
part of research. For example, higher concentration of vacancy housing in a 
town, it could be understood as lower eco-efficiency level in the space 
consumption.  

Before studying the kind housing concentration for each town, and as it is shown 
in Graphic 2, in the 1980s there is an important increase of second-house in the 
study region (12.600 housing), which has later decreased in the 1990s (-1.281 
second-houses). On the other hand, in the case of the vacancy houses, there is an 
important decrease of this kind of housing in the 1980s (-3.336 vacancy-houses), 
while in the 1990s the vacancy houses grew in 16.037 housing.      

In this way, the indicator proposed to measure the kind housing concentration 
for each town is the following:   
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so, the HC values higher than 1 will show a specialization of the town in 
relationship with the kind housing in evaluation. E.g. In the case of the vacancy-
houses, if a town has HC values higher than 1, this town will have lower eco-
efficiency levels. The HC results are shown in Table 2 for the dates: 1981, 1991 
and 2001. 

 

Table 2. Housing concentration in Granada Metropolitan Area. Source: Census 
of population and housing.   Statistic Spanish Institute (Spanish Institute, INE)  

As shown in Table 2, on the one hand, it can be observed as Granada city among 
1991 and 2001, increased its HC indicator for second-houses, since 0.78 until 
1.18, which is coincident with population loss in the 1990s (to see explication 
about population density). On the other hand, the suburbia towns consolidation 
as towns which concentrate vacancy houses is explained in Table 2. This 



suburbia towns situation is important because showing the overestimate of 
housing in order to population increased since 1991 (33.088 habitants).         

2.3. Urban growth patterns  
 
Identifying urban growth patterns is important, because the urban growth’s 
morphologies can have different impact about metropolitan environment. E.g. 
aggregated pattern could suppose lower car mobility than lineal pattern around 
highway. 

According to what has been previously stated, and using visual interpretation 
four urban growth patterns have been identified in the studied area (Figure 2). 
Table 3 summarizes the characteristics for each of the identified patterns: 

·  Aggregated Growth: related to the forms through adjacent growths to the 
consolidated town (Monclús, 1998). This growth is typical of the compact 
city model, favouring flows of social and cultural exchange, and at the 
same time, improving the environmental efficiency of the urban growth 
(Rueda, 2001). Usually, it is mainly integrated by compact residential 
areas mixed with free zones and facilities. The urban land evolution in the 
north area of the city of Granada between 1977 and 1988 shows this 
growth pattern. 
 

·  Linear Growth: this pattern identifies forms of urban growth, which 
preferentially tend to occupy the surrounding areas of the communication 
routes. The predominant typologies in these growth patterns are industrial 
lands or mixed activity lands (Font, 2004), due to the logistic advantages 
present when occupying those routes. This linear growth pattern can be 
observed in the studied area along some of the most important roads. 
 

·  Sparse Settlements: this pattern explains the appearance of urban forms 
with predominantly residential functions for spread residential typologies, 
in which the single-family house and a low urban density are the main 
characteristics. These patterns show growths with a strong dependency on 
car use, since in many cases the new growths are far from consolidated 
urban centers making the creation of a more efficient public transport 
system difficult. Some residential areas, located north of the studied area, 
are a clear example of this growth pattern. 



 
·  Junction growth: This pattern explains the urban growth which exists next 

to the main communication junctions such as crossroads, linear 
infrastructure junctions, etc. In the studied area, this growth pattern is 
characterized by both residential and industrial typologies. However, 
commercial typologies benefit the most. Some examples of this pattern 
are shown in the southern part of Granada Metropolitan Area. 

 

Table 3. Characteristcs of each of the identified patterns.  

 

Figure 2. Distribution of urban growth patterns in Granada Metropolitan Area 

3. Assessing the incidence of planning in the urban growth  

Once briefly studied the metropolization process, it will be assessed the 
planning’s capability of falling on the spatial dynamics and urban growth 
patterns, which are inducing an important transformation in the study region. 
Having account the difficulty for evaluating all the town plans, it have chosen 7 



representatives town plans (Albolote, Armilla, Atarfe, Granada, Láchar, 
Maracena y Peligros) and the Metropolitan Plan, which is named POTAUG 
(Plan de Ordenación del Territorio de la Aglomeración Urbana de Granada). In 
this way, the main parameters for selecting town plans have been: 

a) The towns’ metropolitan importance: by means of its demographic, 
housing and urban growth evolution. 
 

b) Spatial representativeness: trying to cover the different metropolitan 
sections  
 

c) Urban growth patterns representativeness, which have been 
previously defined for each town.   

As from plans selected (metropolitan plan and 7 town plans), it have been 
defined six kind of capabilities, which permit us to assess the incidence of 
planning in the spatial dynamics and urban growth patterns. The capabilities 
defined are the following: 

·  Regulation, which explains the execute level of the town plans related to 
binding acts included in the metropolitan plan.  
 

·  Orientation, having been understood as a set of metropolitan proposals 
which orients new urban growth. 
 

·  Coordination, showing the execute level of the town plans in related to 
not binding acts included in the metropolitan plan, which involve 
coordination process between the metropolitan towns. 
 

·  Innovation, being understood as the plan`s capability for proposing new 
planning process, tools, strategies, etc. which can improve the 
metropolitan planning.,  
 

·  Adaptation, which explains the plan’s adaptation to metropolitan 
dynamics, spatial and environmental. 
 



·  Governance, being understood as the plan’s capability for promoting new 
institutional network and proposing new social participation ways.     

After having defined the different capabilities, some examples will be showed 
for each one of them. 

3.1.  Regulation Capability  

The regulation capability is understood as “the execute level of the town plans 
related to binding acts included in the metropolitan plan”. Therefore, it will be 
studied two examples of the bindings acts included in the metropolitan plan. On 
the one hand, it will be analyzed the metropolitan plan, which defines the main 
metropolitan services location, such as, industrial areas, logistic, facilities (sport, 
cultural, educational…), etc. On the other hand, the secondly issue studied in the 
regulation capability is the zones protected, in the case of places with important 
environmental and agricultural value.  

Parameters used for evaluating the regulation capability are explained in Table 
4: 

Table 4. Parameters description for evaluating the regulation capability.  

 

 

 

 

 

 



Table 5 shows the evaluation of regulation capability for each town plans 
selected:  

Table 5.  Evaluation of regulation capability 

As from results exposed in Table 5, the main conclusions about regulation 
capability are the following: 

a) None of the metropolitan facilities proposed in the metropolitan 
plan have been included in the town plans selected, therefore, promoting a 
stable metropolitan development is very difficult in study region. On the 
other hand, the industrial areas proposed in metropolitan plan are included 
in the town plans. 
 

b) Having account the zones protected system which has an important 
environmental an agricultural value, each town plan proposes different 
zonning for places with similar environmental and agricultural values. 
Therefore, it seems difficult promoting sustainable planning for this zones 
protected.  

3.2. Orientation Capability  

The orientation capability is defined as “a set of metropolitan proposals which 
orients new urban growth”. In this context, it has been chosen the highways 
proposed in the metropolitan plan, with the aim to assess its influence for 
guiding new urban growth around them.    

The highways have been chosen due the following reasons: 



·  They have an evident metropolitan dimension 
 

·  They induce exchange of commuters, therefore, it is an important factor in 
the Granada metropolitan area consolidation 

·  Finally, previous studies indicate a strong interaction among roads and 
urban land use demand  

Therefore, Table 6 compares the urban growth proposed in the town plans and 
metropolitan plan around the main highways.   

Table  6. Comparison between highways proposed in town plans and 
metropolitan plan 

As from Table 6 results, it could be said that: 

a) Although there are morphological differences between the town plans 
proposal and metropolitan plan, it seems evident that the highways 
produce urban demands around it (861,95 Ha in metropolitan propose and 
682.36 Ha in town plans propose). Therefore, it can be said that the 
metropolitan proposal about the highways guide the urban growth. 
 

b) However, there is not fully adaptation since metropolitan plan to town 
plans, which can influence the location and magnitude of the urban 
demand previously mentioned. 

3.3. Coordination Capability  

The coordination capability has been previously defined as “the execute level of 
the town plans related to not binding acts included in the metropolitan plan, 
which involve coordination process between the metropolitan towns”  



In this paper has been chosen a coordination example included in the 
metropolitan plan proposal, which involves until three towns (Albolote, Atarfe 
and Maracena). These towns have together to design a zone protected which has 
an important agricultural value.   

Table 7 shows how the town plans of the towns involved design this place.  

Table 7.  Treatment of the metropolitan plan proposal in the town plans 
involved 

With hindsight at Table 7, it seems difficult to develop coordination tools, 
because each town through its town plan doesn’t assume the acts defined in the 
metropolitan plan.  In the example observed only Maracena’s town plan 
included the metropolitan proposal, while Albolote and Atarfe don’t consider 
this coordination tool proposed in the metropolitan plan. 

3.3. Innovation Capability  

The innovation capability has been defined as “capability for proposing new 
planning process, tools, strategies, etc. which can improve the metropolitan 
planning” 

As from bibliographical review, it has been identified two innovation 
dimensions::    

·  Methodological dimension, through the incorporation in the planning of 
environmental values (Termorshuizen; Opdam; Brink, 2007). In this way, 
the main innovation process could be: environmental process monitoring 
(Repetti: Giles, 2006), integration in the planning of environmental 
policies (Bovy, 2006), or finally, environmental assessing tools in 
metropolitan regions (Marull, 2007) 
 

·  Technological dimension, through the incorporation in the planning of 
technological tools, as such as, support planning system (Geertman; 



Stillwell, 2004) (Vonk; Geertman; Schot, 2005)), or the modeling use 
linked environmental efficiency in metropolitan regions.    
 

Table 8 explains the parameter used to assess the innovation capability in the 
town plans selected:      

 

Table 8. Evaluation parameters for the innovation capability 

Table 9 shows the evaluation of the innovation capability for each town plan 
selected: 

 

Table 9.  Evaluation of innovation capability 

 



As from results exposed in Table 9, the main conclusions about innovation 
capability are the following: 

·  Firstly, there is a low capability for identifying metropolitan strengths and 
weaknesses due the inexistence of the monitoring system. Therefore, it is 
very difficult to anticipate at the metropolitan environment process.   
 

·  Secondly, the coordination between metropolitan towns is very difficult, 
because only two town plans which include the rest of the town plans 
proposal. 
 

·  Therefore, it could be said the innovation capability in the Granada 
metropolitan town plans is low, which indicates a higher difficulty for a 
metropolitan planning. 

3.4. Adaptation Capability  

The adaptation capability is understood as “the plan’s adaptation to 
metropolitan dynamics, spatial and environmental”. Broadly speaking, it can be 
identified two dimensions: 

·  Ex-post adaptation, which shows the plan’s adaptation capability when 
the plan is executing through plan modification or other tools.   
 

·  Ex-ante adaptation, which shows the plan’s adaptation capability to the 
metropolitan process, before the plan will have executed. 

Table 10 shows the parameters used to assess the adaptation capability and 
Table 11 explains the results of the adaptation capability for each town plan. 

 

 

 

 

 

 



 

Table 10.  Evaluation parameters for the adaptation capability 

 

Table 11.  Evaluation of the adaptation capability 

 

As from results exposed in Table 11, the main conclusions about adaptation 
capability are the following: 

·  The town plans’ adaptation level to metropolitan and environment 
dynamics is low. This fact could explain lack of link between planning 
and environmental problems which are consequences to metropolitan 



dynamics, such as, urban efficiency, car pollution or agricultural 
landscape loss. 
 

·  On the other hand, some plans try to develop demographic, housing and 
mobility projection tools, but these tools generally have not accuracy.    

3.5. Governance Capability  

The governance capability is defined as “the plan’s capability for promoting 
new institutional network and proposing new social participation ways”     

Broadly speaking, it could be identified two governance dimensions to assess 
the governance capability in the metropolitan planning, such as: 

·  New institutional network linked to a new metropolitan government and 
its relationship with metropolitan towns (Neuman, 2006; Healy, 2006; 
Hohn, 2006) 
 

·  New social participation ways linked to identify the stakeholders involved 
in metropolitan development and the creation of the new participation 
ways. 

Having account the governance dimensions mentioned, Table 12 exposes the 
different criteria designed to assess the governance capability previously 
defined. On the other hand, Table 13 shows the main results of the governance 
capability’s evaluation. 

 

Table 12. Evaluation criteria for governance capability 



 

Table 13. Evaluation of the governance capability 

As from results exposed in Table 13, it could be said that not only have not the 
town plans’ participation and discussion process different to the collected in the 
andalusian planning system, but they don`t induce new metropolitan institutional 
network. This fact causes a great difficult to management and planning the 
metropolitan processes. 

4. Conclusion 
 

1) This paper shows a methodological design which can help us to 
understand the metropolitan planning process in the case of the Granada 
Metropolitan Area. In this way, the six planning’s capabilities study 
different plan’s qualities, which have shown to be representativeness to 
this metropolitan planning system. Besides, this methodology can be 
applied to other metropolitan areas.  
 

2) Therefore, it could be said that the different scales of the metropolitan 
planning (town, and metropolitan) have a low incidence on the 
metropolitan dynamics. This fact does difficult to solve some the 
environmental problems in this region, such as, land use efficiency or 
mobility. 
 

3) Developing a better coordination tools between metropolitan towns, it 
could be an important step toward a metropolitan spatial development 
integrated. Besides, it seems necessary to control an effective regulation 



process since the metropolitan plan to town plans.  Nevertheless, the 
current metropolitan plan (POTAUG) doesn’t able to solve this 
coordination and regulation problem.    
 

4) On the other hand, having account the high agricultural value in the 
Granada Metropolitan Area, the creation of innovation tools in order to 
zones protected and agricultural development would be other important 
step to induce a better metropolitan planning. 
 

5) Finally, Promoting workshop and debates between stakeholders could 
help to identify strengths and weaknesses in this region. However, the 
current regional planning system doesn`t take account these options, 
doing more difficult an effectiveness metropolitan planning.    
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