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5. Conclusions 
 
Although Copenhagen is an advanced city like all the Nordic cities, it is not as advanced 
as it seems in terms of planning system of transports comparing with Barcelona. 
After the analysis of both cities and their metros, some conclusions can be drawn. 
 
The Copenhagen’s actual metro was chosen as the best new urban railways alternative 
between a tramway and a light rail option. 
However, this choice was also developed due to the political influences. A light rail 
option splitting up in two or three branches could have been a better solution, being 
suitable for more population and even less expensive than the metro. Anyway, the 
arrival of the metro to the airport through the city center and the fact that Denmark did 
not have any metro were important factors to construct the metro. 
But the main reason was the connection between the metro and the Ørestad region. 
Metro will be paid off with the surplus values that it is generating in the future business 
district of Ørestad. It is being a perfect political manoeuvre to pay an infrastructure that 
is extremely expensive. Moreover, it helps to develop the city, opening new districts 
and commercial areas. 
 
Anyway, these studies of alternatives between different railways modes could be useful 
in Barcelona, especially for the L9, which goes so deep, pass different terrains and has a 
big impact, both social and environmental. 
L9 did not analyze different options, evaluating risk of accidents, social impacts, 
economy, etc, within a Cost-Benefit analysis. It would have been interesting to compare 
a metro with a tramway, for example. 
 
The actual metro of Copenhagen has some planning weak points and operational 
problems. Although it is easy to analyze the problems after the implementation of the 
metro, some of these errors will be transfer to the new City Circle Line: 
 

• Some stations in Copenhagen have a weak accessibility due to their 
configuration. However, it seems that City Circle Line stations will have the 
same errors (see page 105 and 106). 
Aside from that, the stations of Copenhagen’s metro have a good and 
comfortable capacity with island platforms, which are better than the 
conventional ones. 

• Although the safety system of the actual metro is pretty good, the future line has 
to experience some improvements to have a better operation. For example, 
improve the system of the platform screen doors and duplicate the computer 
chips on the trains. 

• The decision to build the metro in Ørestad on elevated tracks can create a barrier 
on a future, when the district is fully developed. 

 
In Barcelona, the political decisions have also influenced to the future L9. The initial 
planning of the L9 was a transverse metro line in the northern part of Barcelona, linking 
these areas as well as Santa Coloma de Gramenet, Badalona and Zona Franca. 
However, the arrival of the metro to the airport was motivated by the financing system, 
thanks to the funds coming from the European Union. L9 is known as the Airport line, 
but it was not the main purpose. 
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Hence, political reasons have decided the final layout, as well as the location of some 
stations such as Campus Nord, even though the mobility analyses showed that Maria 
Cristina was the best alternative. 
However, some future estimations and future qualitative changes at the university area 
were also deciding factors to choose the Campus Nord alternative. 
 
These two alternatives of the L9’s layout in Zona Universitària – Maria Cristina were 
analyzed by ATM, but also by UPC. Both studies got different results, even though the 
initial data came from the same surveys. 
Although the methodology was quite similar, the different factors, hypothesis and 
considerations gave different results. 
It shows that traffic analyses are conditioned to the different considerations and they 
have a subjective part depending on who carries out the study. 
 
Although the construction method of the L9 and its future operation is discussed, L9 
will be an essential instrument to complement the actual metro network, doing a mesh 
effect. Besides, the task of the Metropolitan Transport Authority is being really 
important to develop the public transport in Barcelona.  
 
Both cities use similar tools to plan metro lines from the beginning, but they have still 
some differences, such as the analyses of the initial data, mode choice, catchment’s area 
of the stations and passengers’ estimations. 
 
The demand in the Barcelona’s metro has regularity during the year, whereas in 
Copenhagen there are some fluctuations depending on the season. It is due to the 
weather conditions, as more people use the public transport in the winter and there are 
more bikers in the summer (see page 87). 
However, these fluctuations are not analyzed when doing the surveys and the obtaining 
of the initial data is not explained in the traffic planning courses. 
 
Both City Circle Line and L9 will increase the share of public transport, reducing the 
use of the private vehicle and developing a sustained mobility. 
Although the passengers’ estimations are done with prognoses, sometimes it is difficult 
to analayze. Hence, future will have the answers. 
The actual metro line of Copenhagen has an estimation of 80 million passengers in 2007 
when the metro reaches the airport. At the moment, real data shows that approximately 
40 million people use the metro every year. Although there is a progression year by year, 
it seems difficult to reach this estimation. 
On the other hand, L9 has an estimation of 90 million passengers per year, but some 
studies carried out recently estimate more than 100 million people. 
 
Finally, the catchments’ areas of the stations are different between cities. Copenhagen 
has a catchment’s area bigger than Barcelona, due to the transport mode considered. 
While Copenhageners use both, bike and walk to get the station, people from Barcelona 
go on foot to the station, getting a catchment’s area of about 500 meters. 
On the other hand, Copenhagen has a catchment’s area between 600 and 1000 meters, 
depending on the transport mode.  
The configuration of the streets as well as the slopes affect also to this area. The fact 
that Copenhagen is a flat city increases this catchment’s area. 
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Summing up of the planning system of metro lines for both cities 
COPENHAGEN 

Strong points 

• Good analyses between different alternatives when planning 
a new urban railway system. 

• Political manoeuvre developing the Ørestad region which 
will help to repay the metro’s investment. 

• Comfortable capacity at the stations with island platforms. 
• High frequency of the metros, with 90 seconds of headway 

time. 
• A feeling of safety when travelling by metro. 
• The implementation of a circular line, uncongesting the 

central part of the actual metro line. 
• … 

Weak points 

• Passengers’ es timations too optimist. 
• Weak accessibility at some stations. 
• The embankments of the metro in Ørestad can create a 

barrier in the future business district. 
• Political influences. 
• … 

Improvements 

• To improve the configurations of the stations, especially the 
location of the entrances for the City Circle Line. 

• To have better estimations of passengers, differentiating 
between summer and winter, as the demand is really 
different. 

• … 
BARCELONA 

Strong points 

• Mesh effect of the L9, connecting the northern part of 
Barcelona with the rest of the city and the metro lines. 

• Good configuration of the entrances to the stations, with 
mobility analyses about what people need. 

• Different traffic studies to have a more  objective view. 
• Future considerations in the university area, even though this 

alternative has less passengers and is more expensive. 
• … 

Weak points 

• Political hurries and influences. 
• L9 will not be the best transport mode to get the airport. 
• Construction method of the L9 extremely expensive. 
• Deep stations increasing the access time and reducing the 

feeling of safety. 
• Operational problems of the L9 due to have one track on top 

the other? (future) 
• … 

Improvements 

• To compare different railways modes, analyzing risk of 
accidents and safety systems. 

• To use more GIS tools  to have a better interpretation of the 
results and improve the mobility analyses. 

• To have more time when planning the infrastructures, aside 
from the political calendar. 

• To improve the capacity at some important stations. 
• … 

 
 
In short, it can be observed that both cities have their weak and strong points when 
planning metro lines. Besides, the comparison is difficult due to the different 
characteristics of the cities, as well as their different customs. 


