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ABSTRACT 

Within Spain, the Andalusia region is a highly metropolization area. Therefore, 
there are significant debates (political and public debates) about the light rail as 
the main public transport system in order to find solutions to the environmental, 
social and urban problems due to the current metropolitan mobility patterns and 
the high automobile dependence. So, three metropolitan regions in Andalusia, 
Sevilla, Málaga and Granada have been selected for researching about the light 
rail suitability, as a new public transport system and the main metropolitan 
transformation tool. 

In this context, it seems interesting to assess the innovation capability of the 
light rail. According to this goal, a methodological process is designed in this 
paper, to detect the main light rail innovations  in the town and spatial plans and 
light rail projects. That way, seven light rail’s kind of innovations have been 
defined, such as, environmental, urbanism, economical, technological, 
management, modals and social innovations. 

INTRODUCTION 

Not only has the mobility been a key factor in the city’s transformation towards 
a metropolitan region, but nowadays it is an important source of the 
environmental problems, such as, atmospheric pollution or noise. During the last 
60 years, the car mobility has contributed to induce changes in the facilities and 
residential locations or in the metropolitan mobility flows (Newman; 
Kenworthy, 1998). Therefore, it has been developed in the Spanish metropolitan 
regions strong relationships between spatial structures and the higher values of 
the car dependence. These interdependence relations have induced a 
metropolitan mobility patterns which have huge urban, social and environmental 
costs, such as: damage on air quality, landscape fragmentation by road or urban 
growth, traffic congestion or energetic efficiency (Banister, 2005a; 2005b). 
Hence, a response since administration, planner and citizen seem to be important 
for promoting mobility patterns more sustainable (Litman, 2003)  (Arrington, 
2008). 



Since European Union has been proposed several policies and strategies which 
try to promote mobility sustainable patterns in metropolitan areas (EC, 2007). 
With this goal, the policies and strategies previously mentioned have promoted 
the light rail system as a possible solution to negative effects, which have been 
originated by uncontrolled mobility (Hass-Klau; Crampton, 2002) (Zamorano; 
Bigas; Sastre, 2007). Hence, the light rail system is transformed in one of the 
main metropolitan innovation factors (Hass-Klau; Crampton, 2003). So, it seems 
appropriate to identify and understand the innovations derived to light rail 
system, and how these innovations are proposed in the regional, town and 
mobility plans (Vieira; Moura; Viegas, 2007). 

In this case of study, it could be said that the Andalusia region is highly 
metropolization region in Spain (Ministerio de Vivienda, 2004). For example, 
the metropolitan area of Sevilla and Málaga exceed to 1.000.000 habitants.  In 
the case of the Cádiz y Granada, its metropolitan areas have around 600.000 
habitants, while the case of Córdoba exceeds 300.000 habitants. During the last 
years, in the main metropolitan Andalusia areas –where the private transport is 
predominant with values of 67% over public transport (Monzón; Pardeiro; 
Pérez, 2006)- have had a lot of debates (public and privates debates) about the 
necessity to design a light rail system -as basic tool in the andalusian 
metropolitan mobility- have been induced by different environmental, social and 
urban problems previously mentioned.   

In this context, since Andalusia government has been designed a set of policies 
and tools (through the Andalusia Law 2/2003 de Ordenación de los Transportes 
Urbanos y Metropolitanos de viajeros en Andalucía), which is based in the 
promotion to the public transport, to develop metropolitan mobility plans and 
the creation of the 5 metropolitan transport consortium (Sevilla, Málaga, 
Granada, Cádiz and Campos de Gibraltar). Besides, it has been chosen the light 
rail system as the main tools, which can develop different environmental, social 
and urbanism innovations in the metropolitan mobility. 

Finally, having account the development level of the light rail system in 
Andalusia, in this research has been selected the cases of Granada, Málaga and 
Sevilla (Table 1 and Figure 1) 



 
Table 1. Global description of the light rail system in the three cases of study 

 

 
Figure 1. Location of the light rail lines in the cases of study 

 



 

METHODOLOGY 

Basically, this research is based on the environmental urban innovation concept 
which is defined, In order to simplify the analysis, as: 

“a set of changes and positive effects in the urban environment which are 
induced through the light rail system” 

Essentially, the environmental urban innovation should be understood as a 
forecast in the regional, town, mobility plans and the light rail projects for each 
test-area, Granada, Málaga y Sevilla. Therefore, the main factors which permit 
us to identify the different innovation are: 

·  The urban regeneration 
·  The environmental quality 
·  The urban design 
·  The public transport network 
·  The efficient public transport management  

The methodological process designed has the follow steps:  

1st methodological step: Identifying and studying innovations. The innovations 
identified are included in the regional, town and mobility plans and the light rail 
projects. Figure 2 shows the interactions between each issue mentioned. 

 
Figure 2. Interactions between, innovations, plans and projects 

The different innovations are studied in this methodological step, where it will 
be almost classified in different categories, such as:  

- Environmental innovations linked to air quality and noise. 

- Urbanism innovations related to pedestrian areas and corridors, street 
design, facilities location, etc. 



- Economical innovations related to discount per age, bonus, project 
investment… 

- Technological innovations which have account the security system, 
roadway, etc. 

- Management innovations, which try to search of the new management 
tools. 

- Modals innovations, linked to the relationship between the different 
public transports such as, light rail, bus, car, bike, etc. 

- Social innovations, linked to social benefits of the light rail system.    

 

Table 2 shows the different plans and project where the innovations will be 
analyzed.    

 
Table 2. Plans and project in the test-areas 

 

2nd methodological step: Assessing the innovation’s levels, in order to 
Ongkittikul y Geerlings (2006) classification about the transport system 
innovations -which was designed first by Gallouj (2002)-. This classification has 



been adapted to the light rail system in this paper, where are identified five 
innovations levels: 

1) Radical Innovation. It is the creation of a totally new product. E.g. 
changing a street with car to a pedestrian street due the light rail system. 

2) Incremental Innovation. This type of innovation consists simply of 
improving certain characteristics, without any change to the structure of 
the system. E.g. Increasing to sidewalks in a street with car. 
 

3) Ad hoc innovation, defined as the interactive (social) construction of a 
solution to a particular problem. E.g.  Public transport infrastructure with 
accessible design for disability people. 
 

4) Recombinative innovation. Innovation of this kind exploits the 
possibilities opened up by new combinations of various final and 
technical characteristics, derived from an established stock of knowledge 
and a given technological trajectory. E.g. Technological security 
simulations. 
 

5) Formalization innovation, this model consists of putting service 
characteristics “into order”, specifying them, making them less hazy, 
making them concrete, giving them a shape. E.g. Transport cards and 
tickets without touch. 

 

TIPOLOGY OF INNOVATIONS 

 
Graphic 1. No. Innovations identified per test-area 

 



Firstly, a summary about the main characteristics of the innovations studied will 
be showed in this chapter. That way, having account the metropolitan context or 
the incidence level of the light rail system on urban environment, different 
Graphics have been elaborated for describing better the innovation context 
which will be studied later for each region, Granada, Málaga y Sevilla.  

Therefore, studying the presence of the different innovations in the plans and 
light rail projects for each test-area, it could be said that in the Sevilla 
Metropolitan Area has been identified more innovations than in the other study-
areas, specifically in the case of the technological and social innovations. 
Secondly, Málaga Metropolian Area has more innovations than Granada 
Metropolitan Area, where the most important difference is in the urbanism 
innovations (Graphic 1).  

 
Graphic 2. Innovations in the plans and light rail projects 

 

On the other hand, analyzing the innovations for each plan and light rail 
projects, it could be seen that the town plans and the light rail projects include 
more innovations than other plans as such; regional or mobility plans (Graphic 
2).  

Table 3 shows de innovations identified for each plan, project and metropolitan 
area. 

 

 

 



 
Table 3: Innovations identified 



The analysis for each plan and project is the next step in this research. So, it 
could be seen the differences between the metropolitan areas which take part in 
this study, Granada, Málaga and Sevilla. 

 

Graphic 3 . Innovations in metropolitan plans 

 

Firstly, it will be analyzed the metropolitan plans of Granada, Málaga and 
Sevilla. In these plans it can be observed a huge diversity of innovation’s kinds. 
So, Graphic 3 shows that the majority of the innovations in Sevilla metropolitan 
plan are environmental, urbanism, social and management innovations. In the 
case of the Málaga metropolitan plan are predominant the modal, urbanism and 
management innovations, while in Granada metropolitan plan there are a 
majority of the environmental, modal and economical innovations.  

 

Graphic 4. Innovations in metropolitan mobility plans 

 



On the other hand, the innovations included in the metropolitan mobility plan 
are shown in Graphic 4. Only Sevilla metropolitan area has a metropolitan 
mobility plan. This fact is important due the metropolitan mobility plan of 
Sevilla has a lot of innovations, especially urbanism innovations. Therefore, the 
innovations included in this metropolitan mobility plan of Sevilla can suppose 
the numeric difference previously said between the Sevilla’s innovations and the 
rest of the test-areas. 

 
Graphic 5. Innovations in town plans 

 

In the case of the town plans, Graphic 5 shows that Málaga metropolitan area 
has more innovations than metropolitan area of Sevilla and Granada. Besides, it 
can be seen that in the three test-areas there are a majority of environmental and 
urbanism innovations, while there are not other kind of the innovations. 
Specifically, the main innovations are: re-localization of Parking relocated in 
congested zones, bicycle road design or noise reduction.  



 

 

Graphic 6. Innovations in town mobility plans 

 

The third analysis is developed on the town mobility plans. In town mobility 
plan of Malaga there is an important diversity of the innovations, especially 
urbanism, environmental, economical and management innovations. 
Nevertheless, in the rest of the metropolitan areas there is a less diversity, being 
predominant environmental and management innovations in Sevilla 
metropolitan area, while in Granada metropolitan area are especially 
predominant the urbanism and modal innovations. 

Finally, the innovations included in the light rail projects are similar in the 
metropolitan area of Granada, Málaga and Sevilla. Graphic 7 shows the light rail 
projects’ innovations are mostly management innovations, such as: monitoring 
the light rail times for each station or transport cards and tickets “without touch”    



 

Graphic 7. Innovations in the light rail projects 

With hindsight, it can be discussed different conclusions about the allocation of 
the innovations in the plans and light rail project. The main conclusions are the 
follow: 

 

1) It could be said that there is an 
allocation of the innovations which depend on the kind of plan or project. 
Besides, each metropolitan area has specific conditions in order to its 
spatial and urban structures and its light rail project. 
 

2) In the case of the town plans and town mobility plans, they have mostly 
environmental and urbanism innovations. However, the metropolitan 
plans have a huge diversity in its kinds of innovations. Finally, the 
management innovations are predominant in the light rail project.    

 

INNOVATION LEVEL 

Previously, it has been defined five innovations levels (see methodology), 
radical, incremental, ad hoc, recombinative and formalization. The innovations 
levels mentioned are adapted to the authors Ongkittikul y Geerlings (2006) who 
have almost adapted these concepts from the Gallouj’s (2002) researches to the 
system transports. Figure 3 shows the different innovations levels defined for 
this paper.   
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Graphic 8. Innovation level 

 
- Radical: it is the creation of a totally new product.  
- Incremental: this innovation consists of improving certain 

characteristics, without any change to the structure of the system  
- Ad Hoc: defined as the interactive (social) construction of a solution to a 

particular problem  
- Recombinative: this innovations exploits the possibilities opened up by 

new combinations of various final and technical characteristics  
- Formalization: this model consists of putting service characteristics “into 

order”, specifying them, making them less hazy, making them concrete, 
giving them a shape 

After identifying the different innovations included in the plans and projects, it 
will be studied the innovations levels for each plan/light rail projects and test 
area. Graphic 8 explains the innovations levels for each metropolitan area. That 
way, in the three metropolitan areas there are more incremental innovations than 
other level, some common examples of the incremental innovations in the test 
areas are: location of the light rail close to main facilities, exclusive parking for 
commuters or design of park and ride. Besides, in Sevilla metropolitan area is 
also important the ad hoc innovations (e.g. accessibility design for disability 
people). However, in metropolitan areas of Málaga and Granada are also 
important the radical innovations, some examples are: noise reduction by traffic 
restriction or access restricted to vehicles with high atmospheric emissions.     



 

Graphic 8 . Innovation levels in test areas 

 

Secondly, Graphic 10 shows the innovations levels for each plan and projects. 
Essentially, it can be observed that the town plans have more radical innovations 
than other plans or project due its working scale, some examples are: Parking 
relocated in congested zones or street Pedestrianize. On the other hand, the rest 
of the plans have a similar innovation level, including mostly incremental 
innovations, such as: bicycle parking design related to light rail stations or urban 
traffic taxes. Finally, the light rail projects are distinguished for including more 
formalization innovations than other innovations levels, some examples are: 
Global information system about light rail or design of corporate image.  

 
Graphic 9. Innovations level in plans and light rail projects 

 

Graphic 11 shows the innovation level for each kind of innovations. 
Fundamentally, it can see that the urbanism innovations have more innovation 
level than other kind of innovations because full its innovations have a radical or 



incremental level. Nevertheless, the technological innovations have the lowest 
innovation level because full its innovations are incremental and formalization 
level. Finally, Table 4 shows de innovations levels identified for each plan, 
project and metropolitan area. 

 

 
Graphic 10. Innovations levels for each Kind of innovations defined 
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Table 4: innovation levels identified 



CONCLUSION 

 

1) Essentially, this paper shows a methodological design which can help us 
to understand better the light rail’s role in the andalusian metropolitan 
areas. That way, it has been studied the light rail’s potential as a change 
driveforce, in order to different factors such as: climate change, urban 
design, transport efficiency, metropolitan strategies, etc. 
 

2) Having account the diversity of plans and projects related to light rail 
system, the multi-instrumentality seems to be a key tool to integrate 
different factors, such as: mobility demands, innovations or environment 
and urban quality. 
 

3) Looking back, it can be said that Sevilla metropolitan area has more 
number and diversity of innovations than metropolitan areas of Granada 
and Málaga, specifically in the case of the technological and social 
innovations. Secondly, Málaga metropolian area has more innovations 
than Granada Metropolitan Area, being the most important difference in 
the urbanism innovations. 
 

4) Although the metropolitan mobility plan of Sevilla includes a large 
number of the innovations, the most important sources of the innovations 
studied are the town plans and light rail projects for each metropolitan 
area. Therefore, it could be important to develop criteria which will have 
more efficient the light rail system in Andalusian metropolitan areas. 
 

5) An evaluation of the innovations levels has been also proposed in this 
paper. Having account its results, in the three metropolitan areas there are 
more incremental innovations than other level.  
 

6) Finally, it can be observed that the town plans have more radical 
innovations than other plans or project due its working scale. On the other 
hand, On the other hand, the rest of the plans have a similar innovation 
level, including mostly incremental innovations.  
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