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ABSTRACT 
In Lisbon, in spite of public transportation being the most frequent option for travelling, its 

patronage has been decreasing in recent years. Associated with this decrease is the rising 

use of individual transportation and all its related consequences like the increasing of 

congestions and pollution. 

One of the main reasons for this fall in the public transportation is the lack of 

attractiveness on the service provided by Carris. Changes in this service have to be 

implemented in order to reverse this tendency, always having in mind that we should try to 

simplify and clarify the network of bus lines and offer a complementary service to the one 

provided by the Lisbon underground. 

In this assignment some areas of Lisbon that reveal a clear lack of public transportation 

are described and analysed. The main goal of this project is to propose a number of new bus 

routes in some of the areas referred above. These proposals are then evaluated in terms of 

viability of service and operational performance. 

The presented proposals operate in areas with different needs but with the same general 

purpose, to try to provide a better service of public transportation in the area. With these 

proposals there are significant gains and improvements however these are far from solving 

the existing problem in public transportation in Lisbon city but are for sure options to 

consider. 
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INTRODUCTION 
In the last years in Lisbon, the number of public transportation users has been 

decreasing although is still the most frequent option among travelers. This fall is related to 

the increase of the use of individual transportation, and along with this growth the problems 

with traffic congestions and pollution became more severe. 

The solution of these problems is not to increase the road network capacity but to 

rigorously plan the urban expansion, including all the measures to develop a good service of 

public transportation in order to provide a real alternative to the use of individual 

transportation. 

The lack of attractiveness on the public transportation, particularly the service provided 

by Carris, can be pointed as the main reason for the fall on its use. The main goal of this 

assignment is to study some of the problematic areas of Lisbon and state the major 

problems, and then elaborate some proposals that will try to solve some of the mobility 

issues registered on two of those areas. 

CURRENT SITUATION IN LISBON 
The population in Lisbon city has been decreasing in the past decades from a value of 

807.000 inhabitants in 1981 to 565.000 inhabitants in 2001, representing a fall of 30%. On 

the other hand, in the metropolitan area of Lisbon (AML) the number of inhabitants is 

increasing, being the value in 1981 of 2,5 million and 2,7 million in 2001, indicative of a 

growth of 7%. 

These opposite trends lead to urban sprawl that has severe consequences on the traffic 

congestions and on the increasing of pollution, due to the fact that it is very difficult to follow 

the growth of the surroundings with a good service of public transportation. 

Related to the fall of the number of inhabitants is the increased proportion of elderly 

people in the city. This combination of factors has consequences on the mobility because 

older people will not use the individual transportation as much as the active population but 

will need to travel within the neighbourhood. 

In terms of mobility, like is said on “Lisboa: o desafio da mobilidade”, there are 2,3 million 

trips in Lisbon and 49% of those are done in public transportation. The pedestrian journeys 

represent 11% of this number and the individual transportation the rest. 
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The motivation behind each trip varies but it is possible to state that 32% of the total 

number is due to a compulsory purpose like a trip to the job or to the place of studies. 

The use of individual transportation has increased 60% on the last decade and its 

tendency to growth is alarming. This trend can be associated with the increase on the 

motorization rate, the lack of development of public transportation in the surroundings and 

the improvements done on the existing road network. 

The figure of 11% for pedestrian trips can be increased with improvements in the 

network because nowadays there is a huge lack of information and a lot of illegal occupation 

of the sidewalks. 

The connection on public transportation between the municipalities on the metropolitan 

area of Lisbon and the city of Lisbon is made by train, boat and bus. There are 6 major 

connections on railway, 5 quays in the city and several bus routes. 

In the city there are 2 major services of public transportation, the underground (Lisbon 

Underground) and the bus network (Carris). The underground has 35,6km of railway divided 

into 4 different lines with 44 stations. The bus company runs 95 bus routes over more than 

660km and 5 lines of light rail. 

The number of passengers using the public transportation network in Lisbon has been 

decreasing for the last years, reaching a fall of 18% on the last decade. This fall is mostly 

due to the lack of attractiveness on the service provided by Carris but along with this several 

other reasons can be named like the ones showed below. 

The underground network was expanded to some non-consolidated and under 

developing areas leaving some of the old neighbourhoods badly connected. Instead of 

having a bus network that is a complementary service to the underground, most of the routes 

are coincident to the underground lines creating a lack of connections crossing the city from 

East to West. 

The bus network is not simple and easy to understand, and the long routes along with 

short distance between stops cause a lot of delays. In addition to all these problems is the 

penalizing price charged to the passengers when they want to change from one line or mode 

to another. 
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ANALYZED AREAS NOT SELECTED FOR FURTHER STUDY 
After analyzing the network of public transportation in Lisbon it is possible to confirm that 

some areas are visibly badly served. The lack of this service sometimes is only perceptible 

when the topography of the city is taken into consideration or when the needs of the 

inhabitants are determined. 

Some of the analysed areas that have problems were not selected for a detailed study 

where a proposal would be made. In these areas are included the Airport, the Alvalade 

neighbourhood, the area of Restelo and Ajuda, the old areas of Xabregas, Beato and Graça, 

and the areas in development of Oriente and Alta de Lisboa. Despite of not being selected 

for study an intervention is needed and a future detailed analysis is advisable. 

STUDIED AREAS 
The areas described now were first analyzed as the ones referred before and then a 

proposal was made trying to solve some of the major problems. These areas were selected 

due to their distinguished needs. 

AJUDA UNIVERSITY COMPLEX 
The Ajuda University Complex is located near some old residential areas with severe 

traffic congestion problems. These problems have to be solved in order to be possible to 

provide a reliable service of public transportation. 

Due to the existence of this University Complex 90% of the trips made to this area are 

due to a compulsory motive either for work or for study. This complex is formed by three 

different universities and its population can be described as below: 

 

Observing these numbers and knowing that not all the teachers and students go to the 

university every day it is possible to say that this complex represents 9800 trips per day, 

being 4900 to go and 4900 to come back. 

Since the complex represents a significant number of trips and in the area there is a lack 

of public transportation, the proposal showed below tries to solve some of the problems. 
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As is it shown in the picture, there will be 4 routes connecting to the University Complex. 

The first route will connect the complex to the underground network (Paragem Colégio 

Militar) and to the railway (Paragem Benfica CP) having no more stops along the route. 

The second route will connect to Campo Pequeno where there are connections to the 

railway and to the underground. This route will stop three times during its path as it passes 

through three other Universities. 

The third route will connect to Algés where there is a connection to the railway and an 

important bus terminal. No more stops besides the edges will be provided. 

The fourth route will connect to Cais do Sodré, an important terminal since it connects to 

all the modes in the city (boat, train, bus and underground). This route will stop three times 

along the course in two Universities and Alcântara where both bus and train stations exists. 

The first step of the analysis done to this proposal was to determine the number of 

students in each area of the city. This was made by the postal code of each graduate 

student. 

The analysis made on this proposal was based on the calculation of four different factors: 

• Travel time 

• Equivalent speed in a straight line 

• Ratio between time on public transportation and time on individual transportation 

• Difference between time on public transportation and time on individual 

transportation 
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The travel time represents the total time that a single journey takes form its origin to its 

destination, and it is equivalent to the time on public transportation. 

The equivalent speed in a straight line is the average velocity in which the distance is 

measured in a straight line. It represents the ratio between time on public transportation and 

the distance in a straight line. (in the case of municipalities of the south margin of the Tejo 

river this distance was measured in three parts: distance to one of the bridges; the length of 

the bridge; and from the bridge to the complex). 

The ratio and the difference between time on public transportation and on individual 

transportation can not be separated because for high values of times the level of the ratio 

can be small but the difference can be huge, and vice-versa. 

To compare the current solution with the proposal, the gains with the proposal must be 

determined. The meaning of the gain of each factor can be interpreted as: 

• Gain on travel time is the difference between the time with the proposal and the 

current time. If positive it means that the proposal will be a good option to travel, if 

negative the proposal will not be the chosen route. 

• Gain on equivalent speed in a straight line it is related with the gain on time of 

journey because the distance it is the same. This implies that the conclusions are 

the same as for the gain on time of journey. 

• The gain on the ratio between time on public transportation and time on individual 

transportation indicates the gain of time in public transportation in terms of time 

on individual transportation. 

• The gain in the difference of times is the same as the gain on the time of journey 

The results of these gains are presented on the figures below: 
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Some of the municipalities were not studied due to the lack of students of this complex 

living there. The municipalities showed in red are the ones that will not choose the proposal 

to travel for the University Complex. 

Combining the data referring to the number of students in each municipality and these 

gains it is possible to see the distribution of students of this University Complex by the gains 

in time, like the table showed below: 

 

Knowing the length of each route and estimating an average speed of 20km/h it is 

possible to determine the time needed to go from one end to another. Establishing a 

recovery time of 2,5 minutes, since these routes have almost no disturbances and only a few 

stops, and a gap between departures of 10 minutes, it is possible to determine how many 

buses are needed to put this proposal in practice. 

Since each route has a stop on the University Complex, it is possible to combine the 

different routes in order to have less needed vehicles. After looking at every possible 

combination, the one resulting in fewer vehicles (17 vehicles needed) is presented below. 
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CAMPO DE OURIQUE 
This area is mainly a residential area but the commerce plays an important role in the life 

of the neighbourhood. Some of the main roads have congestion problems not only due to 

excessive use but also due to illegal parking that causes a lot of disturbances on the normal 

flow of traffic. 

The proportion of elder people and the lack of use of public transportation by the non-

residents are issues to take into consideration when making the proposal. 

To analyse this area it is important to distinguish internal trips and external trips because 

each type has different needs. On internal trips the main goal is to provide a connection 

between the main generators, on the other hand, the main objective on external trips was 

considered to be a fast connection to the underground station Rato because once a 

passenger reaches the underground network he can travel efficiently to various parts of the 

city. 

To determine the number of trips it was used a generational model based on the total 

number of internal and external trips (data presented on the Mobility Plan of Lisbon). It was 

necessary to divide the area of Campo de Ourique into smaller parts in order to determine 

the most important zones. 

This model's results are the generated trips and the received trips per zone. The 

generated trips depend on the population and the received depend on the motive of trip and 

its related zone characteristic. With this result, using a distribution model it is possible to 

complete the matrix of origins and destinations. 

The distributional model used is a gravitacional model that distributes the trips according 

to the cost of travelling between each zone. On this model, since the current cost is the same 

and only the distance varies, the cost was considered equal to the distance. A restriction was 

made on this model because it was considered that for trips of less than 300m the pedestrian 

mode would be the chosen, so there are no trips between zones that are less than 300m 

apart. 

With the matrix determined it is possible to compare the weight of internal and external 

trips in each area. Analysing these results it is possible to see that the average weight of 

internal trips (48%) is very similar to the average weight of external trips (52%), so it is 

important to have a proposal that gives the same importance to both types of trips. 

Looking to the current offer of public transportation it is possible to see that the 

Northwest area is the one where the service provided is lacking. Considering this lacking and 

the weight of both types of trips, the proposal made is a circular route that runs in both ways. 
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One of the main goals of this proposal is to diminish the time to get from one zone to the 

underground station Rato, never forgetting the connection between the more important 

generators within the neighbourhood (Schools, Church, Market…). Due to limitations of 

space in some of the streets, this proposal will run minibuses instead of regular buses. The 

next image shows the proposed routes: 

 
The analysis of this proposal focused on the gain of time on the trip from each zone to 

Rato. This time was determined by the sum of three parts: the time of travel to one station; 

the waiting time for the bus (consider half of the gap between departures); and the time of 

travel. 

This gain was analysed for two different gaps in departures, 9 and 10 minutes, but only 

the 9 minutes will be presented in this article. The map below represents the gains in time in 

each zone that Campo de Ourique was divided into: 
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There are some zones that are not better served with this proposal mainly due to the fact 

that the route does not pass so close to those areas as the current route. One important 

factor to determine is the average gain that can lead to the approval or disapproval of the 

proposal. 

This average gain can be determined either by taking into consideration the population of 

each zone or not, being presented on the next table the results: 

 

It is also important to group the inhabitants by gains or losses of time and reveal the total 

number of each class, like the table presented below: 

 

This proposal can either be implemented maintaining the current bus service or removing 

and adjusting the current offer. This choice can only be made after being done an analysis 

on the current offer and studied the interaction between the proposal and the current routes. 

CONCLUSION 
The lack of attractiveness and the fares for the passenger are some of the main reasons 

for the huge decrease of 18% on the use of public transportation. On this assignment it was 

possible to notice that several areas in Lisbon have a lack of a good public transportation 

service. 

It was chosen for a detailed analysis two of those areas that have different needs, 

University Complex of Ajuda and Campo de Ourique. The proposal made on the University 

Complex lead to a considerable gain due to the fact that the improvements made were only 

on the city and not on the access to it. The numbers used were only related to the graduate 

students, so it is advisable to sutdy all the possible group users of this proposal. 

In Campo de Ourique the absolute gain is not impressive but the relative gain is obvious 

due to the fact that the trips analysed are below 10 minutes of duration. To implement this 

proposal it is needed to analyse, on a future study, the interaction between the current offer 

and the proposal in order to decide which combination of routes should be used. 

The proposals made on this assignment are far from solving the problem of the public 

transportation service in Lisbon but are a significant improvement to consider on the future. 
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