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ABSTRACT

Almada, a city in the south margin of river Tagus facing Lisbon, in Portugal, has a new light
rail service that operates since September 2008.

This transport, result of a public/private consortium, was built from the efforts of Alma-
da’s City Hall and Lisbon Metropolitan Area (LMA) with the aim of improving people’s
mobility inside LMA.

Metro Sul do Tejo (MST) pre-project study was approved by the Portuguese Government
with the commitment to involve public investment. But, usage numbers proved to be
unrealistic, and MST's low revenues aligned with the economic crisis that Portugal faced
during the years of 2008-2014, compromised the project. After eight years in operation
the number of service users represents only 45 percent of original estimate and the con-
struction of second and third phases is suspended.

Based on data gathered by the City Hall and MST we carried out a survey among MST's
users to understand the causes behind such low usage rate. We found that MST had
limited users’ feedback in the project phase, and did not integrate processes of Service
Design (SD).

SD evolved from other areas of design and gained importance as a reflexive and innova-
tive user-centred process, applied to public and private services, namely in the transpor-
tation sector.

Data analysis allow us to inflect conclusions about the real impact of the tram line in the
life of Almada’s residents, and according to the survey findings, we will see that the ser-
vice does not fulfil quality expectations nor safety and comfort requirements which were
the biggest cause of complaints.

Literature reviewed about service design and a showcase of relevant transport projects
which applied design tools, based a questionnaire submitted to service designers, that
allow us to reach conclusions about what influenced the low revenues of the service.

At the same time, conclusions from the designers survey point out three main challenges
for service design that concern a) the overuse of technology; b) the use of SD tools and
processes displaced from their purposes; and c) the necessity of designer’s political en-

gagement, as a way of creating positive impact in communities.
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CHAPTER 1

INTRODUCTION






BACKGROUND AND CONTEXT OF THIS RESEARCH
y main field of work is communication design and for the late 20 years | have been
working as a graphic designer mainly in the editorial area. Since the year of my
graduation, communication design and design in general have evolved exponen-
tially in terms of tools and environments in which they operate. If once related to art, design
has become inseparable from technology, digital media, or the computer, whose ease of use
sometimes masks the conceptualization and proper application of design methodologies.
However, if we abstract ourselves from the speed and complexity of processes with which
we are confronted today, we recognize that like before, the core of design remains the devel-
opment of appropriate, assertive, user-friendly projects, facilitating the tasks performed by
users and presenting solutions with the ultimate goal of improving their life, and their inter-
action with objects and systems.
Service design is a relatively recent area of design that assembles a primal research strand,
while at the same time posing pressing problems that need to be solved with a practical
perspective. As in other design areas the process used in projects’ development is of utmost
importance for the success of their outcome.
When | started this study my aim was to broaden my knowledge about service design. | want-
ed to understand what tangible innovations this area has brought to design in general, and in
a particular way, why is it an area of knowledge so “"popular” in research media.
My interest was theoretic, in an attempt to understand the processes, tools, and innovations
proposed by the field, but also of their practical application in systems, then experienced by
users and contributing so relevantly to their quality of life.
After setting this thesis’ theme, | decided to apply it to a concrete service and therefore focus
the object of this study.

The area of transport with all its implications in terms of environmental sustainability, social



impact and design relevance was interesting for this research and Metro Sul do Tejo, the case
study presented here, was within my reach which would facilitate the delivery of results.

On the other hand this particular study allowed me to use design methodologies, which are
closer to my way of working and | consider an added value in the development of any project.
| live in Almada, a city that was built without an urban plan and has today around
176 000 inhabitants. The historic part of town dates from the 19" century, with tight streets,
small houses and lack of infrastructures like parking or green areas. The "new centre” is from
the 60's (20" century), with more regular main arteries, but still with an immense lack of
green and pedestrian areas or places where the inhabitants can enjoy the city without being
constantly immersed in traffic and noise.

Due to its proximity to Lisbon, many people chose Almada to live, benefiting of lower housing
costs and from its location near the sea. The city was in its beginning a dormitory for families
that travelled everyday by ferry, private auto or bus to the other side of the river.

In the 1990’s the affluence of people travelling each day to the river north’s margin, along
with the lack of efficient collective transports, was the cause of massive traffic congestion in
the bridge at rush time. This situation grew worse, directly proportional to the rise of people’s
income and the access to consummation goods.

In the same period the city sprawled and the construction outside its outskirts grew, creating
areas only accessible by private transportation or where transport network was very deficient.
These problems were addressed by the City Hall of Almada in the 21" Accessibility and Mobili-
ty Plan (Camara Municipal de Almada, 2002) which setted several intervention axis inside the
county and other neighbouring counties, with the aim of improving collective transportation
network and inhabitant’s mobility. It's principles were:

a) Accessibility improvement to the city of Almada and inside the county;

b) Public transportation network improvement, with “cleaner and environmentally friendly trans-
ports”;

c) More parking offer for residents and short time users, with the aim of reducing illegal park-
ing and organizing roads;

d) Public space upgrading, reducing noise caused by traffic in residential areas and contrib-
uting to air quality’'s improvement;

(e) Improve road safety for drivers and pedestrians, especially in areas close to schools and

public services.



Grounding on the 21" Accessibility and Mobility Plan, City Halls from South Metropolitan Area
of Lisbon integrated a work commission to study mobility solutions in the counties involved,
including Almada, Seixal, Moita, Montijo, and Barreiro. The result was the project of a light rail
service to be implemented in all the territory, for better commuting the south river margin to
Lisbon.

The new service, named Metro Sul do Tejo (MST) based on a public-private agreement, had a
substantial part of the investment made available by the State (support of European funds),
and another being supported by private companies (a consortium defined in a public compe-
tition) that would be responsible for the service’s construction and exploration.

MST's first phase of construction (connecting Almada to Seixal) started in 2003, and lasted until
2008. Works were surrounded with controversy and all the promised benefits of this "clean and
inclusive” service were erased by its allegedly negative effects and lack of planning.

When it started to operate, MST did not have the positive reception that was expected and
gathered many sceptical and disadvantageous public perceptions.

In main streets and surroundings from Almada where the line was being built, the confusion
was total. Shops closed because of dust and bad accessibility, traffic was diverted from main
arteries and people simply changed their routines and started shopping or meeting elsewhere.
Lines 1, 2 and 3 were concluded when the Portuguese economic crisis was still on its begin-
nings — in 2008; investment had already been approved by Portuguese government with a
strong push from the involved city governors (Almada, Barreiro, Moita, Montijo and Seixal).
After three years in service, MST's investment model (public/private consortium) proved
to be out of alignment with the number of existing users, and clearly unfavourable to the

State that soon started to question its viability.

INTEREST AND RELEVANCE OF THIS STUDY

This research main interest is the study of an existing public transport, and we hope to have
contributed to the reflection about Metro Sul do Tejo's low results and what were their
causes, in an attempt to infer conclusions about good service design practices (or their
absence).

We raised questions and suggested practical solutions that may be of interest for MST
or other transportation services, and thus avoid errors that were committed during the

implementation of this service.



During this work we verified that there are few academic papers presenting service de-
sign case studies, and we did not find any in transportation, this study could therefore
add knowledge about an important field that needs practical solutions.

The literature review carried out allowed us to contrast points of view and different ar-
chetypes about service design, adding the results of a questionnaire answered by ser-
vice designers who state relevant conclusions about the role of the designer in a highly

technological society.

A LIGHT RAIL SERVICE IN ALMADA

Portugal is a small country located in the far west of Europe with borders with Spain
(northern and eastern), and surrounded by the Atlantic Ocean in the west and south.
Since ancient times this unique geographic position has influenced the life of people
settling there to live or just passing through. The history of the Portuguese people was
always a history of travel and migration, inside and outside the territory.

Through centuries the demand for better living conditions, better employment, the grad-
ual abandonment of work in the primary sector, especially in agriculture, was responsible
for people’s movements towards the country’s coastline (movement reinforced during
the 20™ century), causing a greater population’s concentration along the coast.
According to 2011 Population’s Census, 58 per cent of the population live inside the
main metropolitan areas (Lisbon and Oporto), and 42 per cent of the population live out-
side these areas, in what corresponds to 83 per cent of the Portuguese territory (Sousa
etal, 2011).

The most populous cities, among which Lisbon, Oporto, Aveiro, and Faro, are located near
river mouths or the sea, benefiting from this location with better road and river access,
milder climate, and greater centrality to the rest of the country.

These cities also have a higher concentration of services and employment, universities
and schools, creating, in the end, a very heterogeneous country with densely populated
areas in the great cities and surroundings, and almost deserted in the interior.

The gradual "abandonment” of regions farther away from the ocean, and the population’s
emigration, limited private investment in more remote areas of the country, and also
conditioned state investment in sectors such as energy, urbanization, road network and

transport.



Living on the country’s coast has become synonymous of higher per capitaincome, great-
er access to schooling and employment, and greater mobility: the investment in infra-
structures, road network and public transport was mainly reinforced in main cities and
accesses around them. At the same time, the improvement of the living conditions and
income, in big cities, made the access to consumer goods that were inaccessible to most
population before 1974 (the year of the revolution that deposed the dictatorship in Por-
tugal) easier.

Building more road networks and narrowing the links between urban areas was not only
a question of shortening distances, but also an effect of the exponential rise of vehicles
circulation inside and outside cities. The existence of more motorways increased acces-
sibility outside metropolitan areas, but within these the effects of more vehicles circu-
lating impacted negatively on people’s life, and on their mobility, security, health and air

quality.

POPULATION’S MOBILITY

The usage of private transport grew gradually during the 1980s and 1990s, inversely
proportional to public transports’ usage. The numbers from population’s Census in 2001
report the rise of 19 per cent in the use of private vehicles between 1991 (with a value
of 27 per cent) and 2001 (with 48.7 per cent); these are the most common means of
transportation for commuting movements (daily voyages home-work and home-school)
in metropolitan areas (Lisbon and Oporto) and other cities with more than 50 000 in-
habitants, “private transport constituted in 2001 the main means of commuting in all the
subregions of Portugal”(I.N.E., 2001, p. 65).

In 2001 the Peninsula of Setubal registered the highest percentage of individuals mov-
ing to other regions, and traveling daily to work or study — 15.9 per cent of inhabitants
(I.N.E., 2001). In the same period the use of public transport (train or bus) decreases dra-
matically. Usage numbers are very low in the interior of the country, where network cov-
erage and infrastructure is insufficient to serve the population, prevailing as in the rest
of the territory, the share of individual transport; "between 1991 and 2001 the collective
transportation use quota decreased by 6.3 percentage points”. (I.N.E., 2001).

Lisbon Metropolitan Area' (see image 1) has the highest percentage of public transport us-

1. The Lisbon Metropolitan Area has the largest population and economic concentration in Portugal. Within his
18 municipalities, which constitute 3.3 per cent of the national territory, there are almost 3 million inhabitants,
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age —more than 30 per cent of employees or students travel in public transport. Barreiro
with a quota of 39 per cent, is the only city in the country where public transport numbers
are higher than private transport, followed by Almada with 38 per cent, Amora, Queluz and
Odivelas with 36 per cent. Amadora and Agualva-Cacém have 35 per cent, Seixal
34 per cent, Lisbon with 33 per cent, Sacavém with 32 per cent and Costa da Caparica

and Loures with 30 per cent —all cities in the Lisbon Metropolitan Area. (INE, 2014, p.11).

Image 1. Lisbon Metropolitan Area

i Vila Franca
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Lowres
SN Odivelas
Amadora
Lisboa
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Seixal
Palmela
Satdbal
Sasimbra

Source: https://www.apontamentosnanet.com

As with bus, rail network usage was considerably reduced in the period between 1990
and 2010, when many stations were deactivated, especially on connections in the coun-
try's coastal strip, and longitudinal corridors, south and central.

In 2009 the rail network had an extension of 2 841 Km?, serving a population of approxi-

mately 8.5 million inhabitants. Meanwhile, several problems with the infrastructure that was

about % of the Portuguese population. It concentrates about 25 per cent of the active population, 30 per cent
of national companies, and 33 per cent of employment. LMA has 2 821 697 inhabitants and its surface has 2
921,90 km2. (www.aml.pt)



not modernized become visible — poor inter-modality in the transport system, lack of effi-
cient connections to the rest of Europe, poor supply in national territory for those who travel
outside the metropolitan areas and the coastal corridor (Ministério da Economia, 2014).

“In the last 40 years, an obvious change affected the railroad: more than a thousand kilo-
metres of railroad lines were deactivated.” (Jornal Sol, 2017). There are areas of the coun-
try in remote northern locations (Tras-os-Montes) or center (Beira Alta and Beira Baixa)
and south (Alentejo) where train lines do not operate, making access almost impossible
for those who do not own a private vehicle.

The economic crisis that affected countries worldwide, in the years of 2008-2013 se-
verely impacted in Portugal on all sectors of economy, including transportation. Several
causes for the crisis were identified and directly related with the decrease of transports’
demand, goods and passengers transportation (Lopes, 2014).

The crisis was also a cause of the low investment in transport infrastructure registered in
Portugal between 2011 and 2014 (see Table 1), during that period funds were essentially

applied in roads’ construction.

Table 1. Transports infrastructure investment in Portugal

Year Investment Year Investment
(thousand of €) (thousand of €)
2004 170.000 2010 127.000
2005 134.000 2011 102.000
2006 103.000 2012 64.000
2007 82.000 2013 53.000
2008 135.000 2014 45.000
2009 151.000 2015 80.000

Source: Ministérios | International Transport Férum (ITF) OECD.

in Pordata.pt/DB/Europa/Ambiente+de+Consulta/Tabela

The years between 2000 and 2010 were characterized by the divestment in other infra-
structure for transport and road transportation (see Table 2), with “the investment in the
rail sector mostly being carried out in the maintenance and improvement of the existing

infrastructure, to the detriment of the network’s expansion” (Pereira, 2015, p.103).



Table 2. Total investment by large type of infrastructure

Thousands of €
Year Infrastructure Other Transport
Road Transport Infrastructure
2000 1.841 225 875 604
2005 2.667 374 102.000
2010 2.272 226 5908 461
2011 1.648 060 440 559

Source: Pereira, 2015, p. 195.

The railway transportation network suffered a setback with the systematic lines deacti-
vation and, all over the country, the development of public transportation systems was
suspended during crisis years, and network expansion was left in stand-by, with great-
er impact in more populated regions, like in the case of Metropolitan Areas of Lisbon
and Oporto. In these cities, the bus and underground public services were reorganised
with the purpose of reducing costs and projected network expansion was suspended.
(Boaventura, 2011).

The inefficiency of collective transportation and intensive usage of private vehicles af-
fected life quality and mobility in big cities. “In larger urban centres, traffic congestion
causes losses in productivity, quality of life and health (increased stress, in particular by high
noise levels).” (OECD, 1996, p. 60).

The excess of traffic circulating inside and towards city centres was also responsible for
the large number of accidents and insecurity: road accidents in Portugal were in 2001 of
42 521, causing 1 466 deadly victims. The majority of these accidents occurred inside
urban areas (28 735, corresponding to 67 percent of the accidents from that year) and 49
percent occurred in municipal and national roads. (Ministério da Administracdo Interna,
2001). In 2011 road accidents have decreased but were still high comparing with other
European countries; the Road Security Observatory reported 32 541 road accidents with
891 mortal victims (Autoridade Nacional Segurancga Rodoviaria, 2011)

People spend much of their day moving to and from work, mainly in their private cars: "In
2001, travel in large urban centres is slow, commuting between the Settbal Peninsula and
the greater Lisbon can take 30.5 to 29.7 minutes, reflecting the mobility rates of these urban

centres.” (INE, 2001, p. 65).



GREENHOUSE GAS EMISSIONS/ GLOBAL WARMING

The situation in Portuguese transports is similar to the rest of Europe, where the private
car is the most used transport "between 1950 and 1990 the number of motorised vehicles
in the world grew from about 75 million to 675 million, with vehicles used primarily for
personal transportation.” (OECD, 1996).

The uncontrolled growth of vehicles circulating, based on carbon-intensive fossil fuels
(with numbers rising each year), created concerns about climate, planet’s natural resourc-
es and global warming: "Almost all transport is based on oil reserves and oil consumption.
(...) The burning of fossil fuels to provide energy for vehicles results in several kinds of emis-
sions into the atmosphere. The major global impact of transportation results from release
of carbon dioxide, CO, traps the sun’s heat causing an increase on the planet’s surface tem-
perature.” (OECD, 1996, p. 20).

Transport sector was responsible for 21 per cent of greenhouse gas emissions in UE in
2003, with high concentrations of CO, — Carbon Dioxide, (eu.europa.eu, 2003), which
lead to the implementation of policies for climate protection, (by EU and Governments),
with the aim of restricting private vehicle circulation: "Both require the reduction of the
use of carbon-intensive fossil fuels by more energy-efficient vehicles, alternative fuels and
changes in mobility and location behaviour.” (Wegener, 2010, p.9)

Measures to reduce the greenhouse emission worldwide, were accorded under the Kyoto
Protocol, in 1997, and in following documents like the Marrakesh Accords, 2001, and the
Doha Amendment to the Kyoto Protocol, in 2012.

In Europe, the commitment to reduce greenhouse emissions resulted in policies to re-
strain vehicles circulation, reduce the number of accidents, and Co, emissions: Germany
implemented the LEZ (Low Emissions Zone) in Berlin, limiting the circulation of cars older
than 2000 to certain areas of the town outside the centre. This allowed the reduction of
24 per cent of exhaust particulate emission and 14 per cent lower Nox (Nitrogen Oxides)
emissions. Traffic decreased also by 4 per cent inside LEZ and 6 per cent on surrounding
areas. (Pardo, 2011, p. 34).

In London, the City Hall introduced in 2003 a Congestion Charge (with a daily fee of
£11.50) for all vehicles driving Monday to Friday inside the charging zone, between 07:00



and 18:00 hours. Its goal was to reduce high traffic flow and pollution in the central area
of town while raising investment for London’s transport system.

Lisbon’s City Hall created a Reduced Emissions Zone — ZER, where cars older than 1996
cannot circulate on weekdays. The policy dates from January 2005 and the City Hall re-
inforced it with the implementation of pay and ride services based on electric vehicles,
soft mobility and energy efficient public transports.

Greenhouse gas reduction policies will contribute to invert the dependence on non
renewable oil sources and promote more sustainable behaviour and public awareness
about climate change. They will also, in the medium term, improve life quality for people
living in urban communities: “a continuing trend towards urbanization, with strong popu-
lation growth, suggests that by 2050 an additional 2.5 billion people will be added to cities
around the world.” (WEF, 2016, p.9).

PUBLIC TRANSPORT UPGRADE/ EQUITY

Concentrated urban areas will allow shorter and faster connections, solving mobility prob-
lems for those who daily travel long distances, but sustainable mobility has other impli-
cations besides urban planning. Banister defines principles of sustainable mobility that
include land-use development, planning and regulations’ integration “Improve levels of
proximity would help to reduce distance travelled, and contribute to trip reduction and modal
split changes.” (2007, p.78) and also other variables like technology usage and efficient
information to commuters in public transport systems: "Making the best use of technology,
including investment in transport modes, information systems and in the transport system
itself.”(ibid, p.79).

"A sustainable mobility approach requires action to reduce the need to travel (less trips),
to encourage modal shift, to reduce trip lengths and to encourage greater efficiency in the
transport system.” (Banister, 2007, p. 74).

Implementing transport services that are environmentally friendly, based in new technolo-
gies and equitable for the population is a key-issue to improve people’s life. The option for
collective transport against private vehicles is part of the solution for reducing CO, emis-
sions “improving poor air quality in cities; reducing congestion and improving urban public
space and quality of life.” (LSE cities, 2015, p.6); but sustainable public transport include

more than improving mobility, it requires “strengthening various features of the system in-
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cluding accessibility, affordability, social equity, efficiency, safety, security, convenience, low
carbon, comfort, and people and environment friendliness.” (Pardo, 2011, p. 8).

More options for travel do not mean equal conditions of mobility, specially in less devel-
oped countries, where individuals with lower income, poor, disabled, women or elderly
still have limited access to transports " there is much less accessibility for lower-income
groups (and vulnerable groups in general) due to high/inequitable transport fares, lack of
public transport to areas where low-income populations live, and lack of safe and high qual-
ity infrastructures for these users (including sidewalks, which are often neglected in favour
of roads).” (Pardo, 2011, p. 7). Low capacity for travel directly impacts on accessibility to
jobs, education or health, reducing the participation of these groups in society.
Expensive transport infrastructure projects inside central urban areas are normally prior-
itized, neglecting populations from cities’ outside fringe, who will necessarily need more
time to access services and jobs. "Job accessibility should become an essential ingredient
in planning sustainable transportation systems, so that the social equity aspects of metro-
politan areas in developing cities can be enhanced.” (Thakumiah, 2009, p. 75).

Elderly people are also an often neglected group in the access to public transport, as in
other services that rely greatly on new technologies. Technologies are changing the user
experience towards transportation, with the integration of mobile devices ticketing, re-
al-time route finding, applications for interacting with services that may pose problems
to non frequent users, info-excluded, handicapped or seniors.

European population is aging and this is a matter of concern that directly implies on the
way these projects will be addressed “in 1900 the average global life expectancy was

around 40 years old, now is currently close to 80 years old” (WEF, 2016, p. 10).

ENVISIONING A SOLUTION

With the goal of minimizing environmental impact, EU governments implemented pol-
icies to push down the use of private vehicles, encourage the use of public transport,
reduce motorization and accidents, and in general change behaviours towards a more
sustainable way of living in Europe.

These measures include transit oriented strategies, the promotion of urban development
along mass transit corridors, inclusive and equitable means of transport with user-cen-

tred concerns, and options like non-motorized transport (walking and cycling), “"greener”

21



transportation systems like light rail and electric vehicles, or the update of transports and
connections outside urban areas.

In Portugal during crisis’ years all efforts towards the implementation of greener trans-
portation systems or network expansion were suspended. Just after the year of 2014
the State restarted to invest in transportation or to reschedule projects that were left
in stand-by. In 2014 a Strategic Plan for Transportation and Infrastructures (PET) was
created (by the Portuguese Economy Ministry), with the aim of analysing and proposing
solutions to the public transport situation, considered unsustainable and catastrophic.
"PET has highlighted the inability of transport and infrastructure in the public sector, and the
inevitability of profound and urgent reforms.” (Ministério da Economia, 2014, p. 8).
Amongst the measures advocated by PET stand out: a) creation of a comprehensive trans-
port network and infrastructures inclusive and inter-modal, for the whole national terri-
tory; b) establish public passenger transport services at local, regional and national level,
allowing the migration of individual transport to collective transport.

PET establishes priority investment areas (see figure 1) for the period between 2014 and
2020, with the aim of bringing Portugal closer to EU environmental targets, improving
traffic conditions in and out urban centres, reduce traffic congestion on major access

roads, and increase the use of collective transport.

Figure 1. Priority investment projects

Investment Breakdown by Sector

Public Passenger
Transport

Air Sector 12%

Railway
Sector
Road Sector . 15%

25%

Port Maritime
Sector

Source: Ministério da Economia, 2014, p. 76



This analysis of the Ministry of Economy will base future transportation projects, and
take up with the work previously carried out in the transport sector, aiming for a reversal
of the mobility networks' national situation.

In 2017 Gross Domestic Product (GDP) increased by 2.7 per cent in Portugal (INE, 2018),
and envisage a more favourable economic / social situation reinforced by the stable
political period in the country, which directly impacts in issues such as employment and
health insurance but also in the transport and mobility sector, seen as a prerequisite for

a more balanced life in all the territory.

AIMS AND RESEARCH QUESTIONS

My main goal for this research is to increase my knowledge about the field of service
design and its relation to other design methodologies involving participation and com-
munication.

Since communication design is an essentially practical area, focused on the structure of
information that will later be apprehended differently by its receivers (implying for the
designer a continuous testing and a deep knowledge of the target audience of his work);
a parallel can be established with the design of services insofar as the latter must under-
stand interaction strategies between individuals and other more abstract factors such as
their perceptions and their expectations towards a service.

A collective transports service such as the MST is a continuous field of interactions, constantly
changing, that needs to be structured from a functional point of view so that the service is
suitable for its many users, but also from a less measurable, more subjective perspective.
According to numbers and studies about the MST's usage and financial sustainability,
people’s expectations were not correctly addressed on the first phase of this project and
the expected results were far from planned. Something apparently failed and provoked
this lack of interested and low public adherence to this service, but what were after all

the situations that caused the poor results?

The questions that this study intends to answer are:
What are MST's implications for the life of the city where it was implemented and in the
lives of its inhabitants?

How did the design strategy defined for this project influence its results?
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THESIS’ STRUCTURE

This dissertation is divided in three sections.

After the Introduction, Chapter 2 includes two papers published during the course of this
research.

The first paper Metro Sul do Tejo: Improving mobility in Almada introduces the object
of this study, background and demographic characterization. In this paper we make an
overview of the story of Almada, and its social developments that influenced the way it
is nowadays and influenced the construction of a new light rail service: Metro Sul do Tejo
(MST).

In spite of its purposes, MST did not meet initial user expectations (it presents very low
usage numbers) neither seemed to have improved people’'s mobility inside the town and
neighbouring counties, which was of its main goals.

Findings from this paper report that MST is not considered an option for the population
living outside Almada'’s centre (as it was intended in the initial project); lack of funding and
the economic crisis in Portugal were responsible for the interruption of works and just one
phase of the project was concluded. Second and third phases of the original plan, which
were not concluded, would extend the line within near parishes, which surely strongly im-
pact on service results, raising user number, more accordingly with initial studies.

The second paper Metro Sul do Tejo: Service design and user feedback presents results from
a survey and focus groups held with MST's users. The survey provided insights about user
perceptions towards the service, further developed in the focus group sessions.
Evidence from the empirical study indicate that tangible and intangible aspects concern-
ing users’ interaction with the service could influence its adoption. Respondents raised
questions about key issues like: security, lack of comfort at tram stops, bad coordination
between transportation services, and staff poor interaction, that contribute to a negative
image of the service. These questions relate to the design of the service and should have
been better addressed in the preliminary project, but we did not find evidence that they
were considered during the planning phase.

Evidence also showed that initial users forecast will never be accomplished if the initial
project is not finished. At the same time, the service is considered infeasible without the
State support, and the State is renegotiating the contract to reduce the compensations

that are contracted with MST.



Chapter 3 presents the third paper form this research Service design: Challenges in the
transportation sector. We found some case studies in the transportation sector which ap-
plied service design practices. The methodologies and processes used were considered
relevant to solve issues that concern service usage.

There is no evidence of such practices or tools were applied on MST, and the project
lacks feedback from its users, which could have been relevant to prevent some of the
problems pointed out.

The paper provides a state of the art about service design, its evolution and influences
from different areas of knowledge, and its direct impact on the transportation sector. It
also presents the results of a questionnaire answered by service designers that expose
their opinions about the present and future challenges of the profession, referring the
importance of technology. ethical and sustainable concerns.

Chapter 4 discusses findings from the three papers and connects all topics referred on
this research, and its line of analysis.

Chapter 5 concludes this dissertation that we hope to have been of interest for the reader.
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Abstract: After four years operating, the Metro Sul do Tejo (MST), a light rail transport built in Almada — Portugal, has not fulfilled
the initial expectations and may be considered a flop. The implementation of the modern, fast and non-pollutant public transport was
part of the City Hall's political strategies to reduce pollution, noise and traffic congestion, creating therefore a more enjoyable city
centre for its residents. A high number of users were estimated, assuring the financial viability of the project, and reassuring the State
about the revenues of the large investment needed. Today, the number of users doesn't match those expected, and some issues such as
the high percentage of fraud or MST held responsible for the closing commerce inside the city and for the so-called "desertification"
of Almada. The project's second and third phases of construction are compromised. In this paper we examine the reasons that caused
the fail of the service. Analyzing the data gathered by the City Hall and other documentation from the MST we inflect conclusions
about the real impact of the tramline in the life of Almada's residents.

Keywords: Sustainable transport, mobility, transportation planning.

1. Introduction

The Metro Sul do Tejo (MST)? is a street tramline that was inaugurated in August 2008, when the first phase of its construction
was concluded. The companies engaged in the project of MST were part of a consortium to whom belonged the City Halls of
Almada, Seixal, Moita and Barreiro. These cities, part of Lisbon’ Metropolitam Area — LMA, had the intention to improve
mobility of their inhabitants and reduce the use of private transport in the accesses to Lisbon. Three phases of construction were
estimated in the contract. Studies were made to prevent the impact from construction’s work on the city and to estimate the
number of users for the service. Public informative sessions were held by the City Hall, promoting debate over the benefits and
disadvantages of the MST.

Despite all optimistic premonitions, after 3,5 years from its inauguration, the initial estimate number of passengers was not
achieved, and the service revenues are much lower than what was expected. Almada’s residents blame MST for the
gradual “desertification” of the city, stating that the rail line increased the obstacles for people wanting to reach the centre
of town. Many shops in the central streets closed during MST’s construction and remained closed afterwards. Metro Sul do
Tejo faces serious problems of economic viability and the government disapproves the continuation of works (second and
third phases of construction), endangering the original purpose.

In this work I analyse the real responsibility of MST in the so-called “city desertification” of Almada, and why is the actual
number of transport usage so low comparing with previous numbers. After this analysis some hypothesis that could give
answers to the raised problems are debated.

In the remaining paper, Section II provides a general idea about the development of Almada, in what concerns its
demographic and urbanistic evolution. The short insight of Almada’s history has the purpose of facilitating the
understanding of mobility problems that affect its inhabitants in our days. Section III presents MST and the main purposes
from its project. The analysis of the real usage of the MST versus the expectations is presented in Section I'V. In Section V
hypothesis for the flop are given and finally, in Section VI we conclude.
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Fig. 1.
Map of Almada
Source: www.google.maps.com

! Corresponding author: anagrama.design@gmail.com
? Metro sul do Tejo (MST) Tram South from Tagus Tram Public transport, which operates in Almada.
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2. The city of Almada and its mobility
2. 1. Historical insights

When the Arabs settled in the place that much later came to be known as Almada, they were certainly not unaware of its
natural beauty and unique conditions in terms of defence and relationship with the river. Archaeological remains dating
from this period have been found in holdings such as Quinta do Almaraz, a wide promontory facing the river. The site had
optimal conditions for the life of the people that settled there, subsisting through agriculture, fishing and trade. The Tagus
River, was the main line of communication and trade between these people, constituting also a natural boundary and
obstacle between the north bank and the south bank.

Throughout the middle Ages and the Renaissance, the county’s land was organized in farms and remained like this until
the seventeenth century, when the first industries settled there. During the seventeenth and eighteenth centuries, chemical
and pharmaceutical industries were settled within the limits of the county, attracting people primarily from the south. In
1801 3.363 people lived in Almada, in 1849 the number of registered inhabitants was already 6.440. These values have
dramatically changed during the twentieth century (See Table 1) that witnessed a slow and controlled urban growth,
despite a sharp increase in the population. The affordability of land along the river, the gradual decline of agriculture and
the industrial growth attracted people but also boosted the construction and urban redefinition of the then Village of
Almada (Silva and Vieira, 1995). Access to places outside the county’s centre was difficult and slow; people were forced
to walk great distances in their daily commutes. Crossing the river to Lisbon was also a complicated and time-consuming
process. Only in 1922 did the first diesel ferry (Cacilheiro) start to operate, carrying a small number of passengers between
the southern and northern banks (Rodrigues, 1999).

Table 1

Number of Residents in Almada per Year
Year Residents number in Almada
1801 3.363
1849 6.440
1900 15.764
1930 23.694
1960 70.968
1981 147.690
1991 151.783
2001 160.825
2008 166.103
2011 174.030

Source: INE. Census 2011
2.2. The urban plan of Almada

During the first forty years of the twentieth century many people were housed in shacks without running water or electric
light and in 1936, the Municipality of Almada prepared a preliminary draft for the urbanization of Almada’s southern slope
(Rodrigues, 1999), demonstrating the growing concern with the chaotic way in which the county was developing. The
cheaper land and the location along the Atlantic coast and river, near the capital, were major attractions, in contrast to
housing prices practiced in Lisbon.

In 1945 the government signs a contract with Etienne de Groer, renowned urban planner, and the architect Faria da Costa,
for the implementation of Puca — Urbanization Plan of the city of Almada. According to Ana Bonifacio (2004) the plan of
Groer mirrored the ideology of the time and the vision of a city as a compartmentalized core, where the spaces for its
various functions: housing, recreation, trade and services and industry were well separated from each other. The large
avenues provided access to squares where the civic centre was installed (court, church, town hall), the commercial area,
administrative offices, shops, small factories, garages, theatres and meeting rooms could also be found here (Rodrigues,
1999). The residential buildings complied with a hierarchy that was defined by social class from the residents housed there.
The grassland areas outside the centre should be preserved, so that the construction would not adversely affect the
enjoyment of the countryside, which also served as a reservoir of clean air and leisure.
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With this model of functional city’ — Groer followed the vision of Le Corbusier, the great promoter of this idea of
“separation of urban functions, multiplication of green spaces; rationalization of collective housing, creation of functional
prototypes” (Carvalho, 2003) adding also the idea of an urban-rural design, where there was a more dispersed occupation
of the land, a search of the countryside for the sake of health and contact with nature.

War in Europe and the difficulties that came upon it, led to a deterioration of rural workers living conditions, and increased
the migratory movement towards the coast, creating even more pressure on these sites (Rodrigues, 1999). In 1945, Groer
created Puca taking into account a number of 100,000 inhabitants for the next 30/50 years; this number had already been
exceeded by almost 48,000, just 40 years later (See Table 1).

2.3. Mobility

Although largely responsible for the establishment of people in the county, the river was also a natural barrier to circulation
between the two margins. In 1944, 10.000 passengers crossed the river every day. In 1954, this number doubled, and there
is a registry of 20.000 passengers doing this journey daily (Museu da Cidade, 2005a). The bridge over the river, a long
discussed project, becomes urgent and it is at last inaugurated in 1966.

The bridge’s construction and the strengthening of existing links between the two banks of the river improved mobility, but
it also caused the growth of urban denser areas near access roads to the bridge and river, thus leaving the interior areas of
the peninsula more sparse, clearly benefiting the use of private transport and also allowing a more dispersed and disordered
occupation of the Setibal Peninsula’s territory.

The use of private transport was somewhat refrained during the 70’s due to a global oil crisis, but in the 80’s “traffic on the
bridge accelerated again to extraordinary rates of growth of around 6,5 percent per year” (Museu da Cidade, 2005a). These
values increased exponentially during the 90’s and, according to the Mobility Plan: Accessibility 21 “140.000 car trips are
generated per day in the centre of Almada [in 2001] (...) and about 3.500 vehicles cross Centro Sul [rotunda at the entrance
of Almada], heading towards Lisbon or Seixal (Museu da Cidade, 2005a). The excess of vehicles in the city centre causes
environmental and public space occupation problems, “around 40 percent of vehicles parked in the centre of Almada do it
illegally, occupying a total area of about 340,000 m*’ (Museu da Cidade, 2005a). They are responsible for environmental
pollution, excessive noise and traffic congestion. The public space that should be reserved for pedestrians, leisure, green
spaces, is deprecated in relation to the space occupied by the various means of transport, including private automobiles.

3. The Metro Sul do Tejo (MST)

The project of a light rail transport system that would connect the centre of Almada to Cacilhas and other counties in the
south was part of the City Hall strategies to reorder and requalify urban space and improve the environment quality and
circulation in Almada (Vasconcelos, 2007). Previously to the MST construction, Almada had only a public bus service:
Transportes Sul do Tejo (TST — Transport from South Tagus).

TST provides frequent connections to Almada’s downtown but are less frequent for its surroundings. TST main energetic
resource is diesel, and according to Elac — Local Strategy for Climatic Alterations (Camara Municipal de Almada, 2010) —
they are responsible, along with private vehicles, for 43 percent of CO2 emissions.
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Fig. 2.
The Three Lines Initially Projected
Source: Vasconcelos (2007)

3 The Functionalism of Louis Sullivan, followed the maxim “Form follows function” and profoundly influenced the architecture and design in Europe
until mid-twentieth century.
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MST’s line construction started in 2006. Three phases of works were planned, connecting the centre of the city to main
transportation interfaces, and also creating new interfaces in locations outside the city’s centre, serving the populations
from Seixal, Moita e Barreiro (See Fig. 1). The first phase, concluded in 2008, corresponds to lines 1, 2 and 3 (See Fig. 2)
the benefits of this project, pointed out by the MST/Government studies, were:
e Accessibility improvement to Almada and better connections to Lisbon,;
e Mobility improvement for the entire south bank population, better articulation between modal transportation
systems;
o Less waste in resources and time of travel;
Increase of the capacity and quality of public transports;
More comfort for public transport users (Vasconcelos, 2007).

The same studies estimated a total number of 28 million people being transported in the first years: 90.000 per day in week
days. The second and third phases of construction would help to solidify these numbers.

Cacilhas
25 de Abcil

S. jodo Baptsta Gl Viceme

ova da Pedude

Parque da Paz

Fig. 3.
First Phase of Implementation
Source: http://transportesalmada.ageneal pt/upload/docs/PDFs/Metro.pdf

4. Usage of the MST

In spite of its best intentions and good foresight, José Luis Branddo, MST’s administrator, stated that user numbers were
only 35/40 percent of what was expected in the preliminary studies (Silva, 2010). In 2011 Agéncia Lusa (National Agency
for Information) announced that the second and third phases of construction were stopped, and the contract between the
State and Consortium would be renegotiated.

This information was released after the MST’s Audit Follow-up, held in 2011. Thus, the Court of Auditors Report states
that “The MST project does not present evidence to be economically feasible, and the concessionaire itself recognizes that
economic viability (...) is not possible without State support.” (Tribunal de Contas, 2011).

Amongst the economic unavailability reasons that imply interrupting the network’s construction are: (1) the high fraud rate
of passengers actually transported — about 25 percent in December 2010. According to the concessionaire, some
passengers do not validate tickets because of the existing “open” validation system. The validation machines are inside the
trains, many users only validate tickets when control occurs; (2) the network design is not suited to current population
needs, since it left out the Garcia de Orta Hospital (located on the edge of the central nucleus of the county) and A/mada
Forum, a shopping centre in Feijo (southern limit of the county), both not served by the MST’s. The Concessionaire argues
that the project for the network was made in the early 90’s, and it was built almost twenty years later, without being
upgraded (Tribunal de Contas, 2011); (3) high amounts of compensation paid by the State between 2008 and 2011, that
reach to about seven and a half million Euros per year.

Contrasting with the poor results (not conform to the original estimates — See Table 2), studies of satisfaction surveys
conducted by MST found that the degree of overall satisfaction with the “new” means of transport stood at 7.70 percent in
2009 and 7.81 percent in 2010. Convenience of vehicles, appearance of the staff of MST, and the reduced travel time are
mentioned as positive aspects (Tribunal de Contas, 2011).
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Table 2
Traffic Forecast through 2011 versus Actual Traffic

2008 2009 2010 2011

Minimum Limit 16.139.445 | 88.064.228 | 88.228.363 | 88.681.649

Estimated real traffic | 1.889.278 | 24.725.862 | 29.329.763 | 32.261.410

Source: Auditoria de Seguimento da Concessionaria MST. Tribunal de Contas, 2011, p.10.

Therefore we ask ourselves why, despite the high percentage of user satisfaction with the MST, is traffic volume so small
compared to what was originally planned? The estimate of the user numbers was made based on the construction of all
MST’s lines and not only on the first phase of work. The current line of the MST, serves almost exclusively the centre of
the municipality, the area that was already relatively well served by public transport. There are still no efficient solutions
for people moving from outside the municipality of Almada (coming from Seixal or Barreiro) to Cacilhas or Lisbon, and
tram is not feasible for these users. The private automobile continues, moreover, to increase its share of use and the issue of
congestion in accesses to the main city, was only partially resolved.

The use of private transport as the main means of travel, follows a pattern similar to other European countries. During the last
twenty years of the twentieth century, Europe witnessed a steady decline in public transport usage, replaced by private
transport (European Commission, 2010), a direct effect of the improvement in population’s financial conditions and lack of
urban development strategies and problems in public transport — poor quality vehicles, inefficiency, unnecessary mandatory
walking routes and lack of parking facilities in the vicinity of the stations / bus stops (Vasconcelos, 2007).

Gray designates the reasons for the preference of private transport over public ones, by the acronym SCARCE: Safety,
Comfort, Accessibility, Reliability, Cost and Efficiency, stating that the automobile dominates over bus or other public
transport because of quickest travel time, freedom from schedules, reliability, protection from weather and security. In
Almada, despite its comfortable trams and high frequency of connections, MST could not substitute public transport for
people coming from outside the county.

Another goal of MST line was to create better life quality in the town centre. The initial project included the construction
of public parking, so people would have a place to park their vehicles outside main streets, and these streets could be safer
and more enjoyable for everybody. However, during the construction process, this was not entirely achieved. Owners from
the shops in 25th April Street, Afonso Henriques Street and D. Nuno Alvares Pereira Avenue (three main arteries of
Almada) demonstrated in 2007 against the lack of security, lack of accessibility for pedestrians and dirtiness caused by the
dust from the MST shipyards (Museu da Cidade 2005b).

Restrictions in circulation inside the city centre were pointed out as a cause of Almada’s gradual “desertification”. An
average big number of commercial services closed in the sequence of MST construction, and it seems that people have no
reasons to come to Almada. However, according to Trocado (2001), 55 percent of the local population refers Almada as a
good place to live, 20 percent has the opinion that Almada has “everything necessary for living” (p. 31).

The author argues that even the negative connotation of peripheral urban spaces (spaces built outside the city centre
previously connoted with criminality, for instance) is not correct, since these outskirts of Almada are also “potential places
where the demographic growth and the existence of young people represent a positive value, contrasting with central town
areas with weak demographics and an aging population” (Trocado, 2001).

Another factor that contributed for the displacement of commerce (and consequently the displacement of people from the
city centre) was the construction of a big shopping centre in the outskirts of Almada. The Almada Férum was inaugurated
in September 2002. The building, parking areas and other support areas occupy 110.000 m?.

With 260 shops, intended to receive around 18 million people per year, the new shopping centre created 2000 new jobs and
its promoters were responsible for the construction of new accesses to the city (bicycle path, petrol station, tunnels and new
roads around the shopping) improving the mobility of people in the entry of the city. At the time of construction, local
commerce owners demonstrated against it, arguing that this new space “would accentuate the disequilibrium that already
existed between local smaller shops” (Azenha, et al., 2002).

As pointed before, this new site was not included in the MST line. People mostly use their private automobiles to visit it;
another option is the bus line. The tram takes travellers until Centro Sul and from there it is still 1,5 Km to reach the
shopping.
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5. Hypothesis for the flop

According to the analysis presented, we can conclude that the city of Almada did not always grew in the most appropriate
or pleasant way for its inhabitants. In early years of the twentieth century, despite the good intentions of planners and City
Hall, the expansion of the city was so chaotic, that caused serious problems of housing in areas where population growth
was very strong. This demographic boom created also problems of transport for people used to travel short distances, by
bicycle or on foot. Between the 70°s and 90’s there is a disproportionate increase of pollution levels, noise levels and
traffic congestion caused by the excess of private vehicles circulating on the bridge over the Tagus River, and in the entries
of Almada. Finally, in the last decade of the twentieth century several public entities attempt to solve this state of things,
moving forward with the MST’s project, a public transport, fast, quiet and clean, which would also allow more efficient
connections to the city of Lisbon.

Despite the impact studies done prior to the completion of the project, and the debate promoted amongst its stakeholders,
the MST implementation was always controversial, due to the assumed investment and required territory reorganization. In
addition to necessary changes in long-established habits, MST had impacts on city’s urban form that have not been fully
provided. As stated by Lamas “Today it seems there is already consensus on the misdeeds of functionalism: central areas
empty at night and dormitory cities are problems already reported ad nauseam and abandoned in the practice of planning”
(Lamas, 2004). Almada mirrors itself on this description and contrary to what was expected, the implementation of MST
was not able to solve the lack of population during weekends and evenings. The chaos of construction and repeated delays
in its completion, has forced many shops to close doors, leaving a main city’s artery almost deserted.

We can also argue that the city centre has changed, with the new principal MST stops, where the greater influx of people
occurs.

Finally, I further strengthen that the draft that gave rise to the initial impact study and estimates of passenger numbers (very
auspicious for the MST) has not been fully met. If the increase in population density leads to more pollution, noise, traffic
congestion; the existence of areas farther from the centre also influence the use of private automobile for people who have
no viable alternatives. The MST is not an alternative for residents outside the limits of the municipality of Almada, because
the 2nd and 3rd phases of work were not completed.

People continue to find easier to use private automobiles and go shopping where it is possible to park just outside the
shops, like is the case of Almada Féorum. Even if this massive commercial area brought an increase of jobs offer to
Almada, the direct impact on the city’s life was not considered, and it would have been of most importance to include a
MST sop in this location.

6. Conclusions and future work

This paper examines mobility in Almada after the MST implementation. We discussed some hypothesis to explain the fail
of this new tramline and its consequences to the city’s life. First, the lack of urban planning in Almada created inhospitable
areas that were abandoned by its residents — the city centre had already evidences of being “deserted” before MST
inauguration; second, the city centre has changed, and this factor was not predicted. Finally, the original project intended to
serve Almada and also residents from the surrounding municipalities, but only with the first phase concluded it has fewer
users than it was expected.

We plan to continue this research with an empirical study as a way of obtaining concrete numbers about the actual users of
MST. This will take place in two phases: (1) with a short enquiry in the main tramline stops, to have a more accurate
understanding of who are the “real MST users”; (2) with interviews intended to collect feedback about user experiences
(with the tram service, its preeminent touch points, staff, amongst other important issues).

Conclusions from this study will be part of an action plan proposition for MST.



International Conference on Traffic and Transport Engineering - Belgrade, November 29-30, 2012

References

Azenha, A.S.; Fernandes, D.; Marques. R. 2002. De olhos postos em 20 milhdes de clientes. Correio da Manha, Lisboa.
Available from Internet: http://translate.google.pt/translate?hl=pt-

PT&sl=pt&tl=en&u=http%3 A%2F%2Fwww.correiodamanha.pt%2Fnoticia.aspx%3Fcontentid%3D00009369-3333-
3333-3333-000000009369%26channelid%3D00000009-0000-0000-0000-000000000009&anno=2

Bonifacio, A. 2004. Almada “Waterfront”. Contributos para sintese da evolug¢do do espaco publico urbano. Espaco
publico e regeneragdo urbana: arte e sociedade. UN Barcelona, Barcelona.

Camara Municipal de Almada (Eds.). 2010. Estratégia Local Para as Alteragoes Climaticas do Municipio de Almada.
Camara Municipal de Almada, Almada.

Carvalho, J. 2003. Ordenar a cidad. Quarteto Editora, Coimbra.

European Commission. 2010. EU Energy and Transport in figures. Statistical Pocketbook.
Available from Internet: http://ec.europa.eu/energy/publications/statistics/doc/2010_energy_transport figures.pdf.

Gray, G.E. Perceptions in Public Transportation. Available from internet: http://ntl.bts.gov/data/letter ak/Chapter22.pdf

Lamas, J.M.R.G. 2004. Morfologia Urbana e Desenho da cidade. (3rd Ed.). Fundagdo Calouste Gulbenkian. Fundagéo
para a Ciéncia e Tecnologia, Porto.

Museu da Cidade. Camara Municipal de Almada (Eds.). 2005a. Mobilidade em Almada. Dossiers de informagdo. Centro
de Documentagdo — Museu da Cidade, Almada.

Museu da Cidade. Camara Municipal de Almada (Eds.). 2005b. Transportes em Almada: a evolugdo dos transportes em
Almada. Dossiers de informagdo. Centro de Documentagdo — Museu da Cidade, Almada.

Silva, R.; Vieira P. 1995. Historia do Urbanismo em Almada. Cdmara Municipal de Almada, Almada.

Silva, N.M. 2010. Concessdo do Metro Sul do Tejo vai ser renegociada, in Diario Econémico.
Available from internet: http://economico.sapo.pt/noticias/concessao-do-metro-sul-do-tejo-vai-ser-

renegociada_101955.html

Rodrigues, J. M. S. 1999. 4 expansdo programada de Lisboa para a margem Sul: Almada, 1938-1950. Retrieved from
Master Dissertation. Instituto Superior de Ciéncias do Trabalho e da Empresa, Lisboa.

Tribunal de Contas (Eds.). 2011. Auditoria de seguimento a concessdo Metro Sul do Tejo, Tribunal de Contas, Lisboa
Available from internet: http://www.tcontas.pt/pt/actos/rel auditoria/2011/2s/audit-dgtc-rel022-2011-2s_1.shtm

Trocado, F. 2001. Modo de especializagdo social e apropriacdo quotidiana na cidade de Almada. Camara Municipal de
Almada — Museu da cidade, Almada.

Vasconcelos, C. 2007. Projecto Metro Sul do Tejo — 12* Reunido Intermédia de Comités Técnicos da ALAMYS — Sessdo
Plenaria. Available from internet:
http://www.alamys.org/documentos/CCTT _lisboa MAY07/04 Metro Transportes_do Sul-MTS-
Cristina_Vasconcelos.pdf.






METRO SUL DO TEJO:
SERVICE DESIGN
AND USER FEEDBACK

Case Studies on Transport Policy 4
2016 (p. 306-315)

With Guillermo Talavera and Miquel Domeénech






Case Studies on Transport Policy 4 (2016) 306-315

Contents lists available at ScienceDirect

Case Studies on Transport Policy

journal homepage: www.elsevier.com/locate/cstp

Metro sul do tejo: Service design and user feedback @ Cosshark

Ana Lopes®, Guillermo Talavera, Miquel Doménech

Department of Social Psichology, Universitat Autonoma de Barcelona, 08193 Bellaterra, Barcelona, Spain

ARTICLE INFO ABSTRACT

Article history:

Received 13 March 2016

Received in revised form 16 October 2016
Accepted 25 October 2016

Available online 31 October 2016

Metro Sul do Tejo (MST) is a public Light rail system operating in Almada, Portugal. The line opened in
2008 with the aim of improving mobility in the city, reducing pollution, noise and traffic congestion, and
reducing the use of private transport. The concession contract provided for the payment of
compensations (to be paid by the State) if the estimated number of users was not achieved.

After eight years in operation, the service is not economically viable without further support from the
State, construction of second and third phases is suspended and the number of service users represents
only 45 per cent of the initial estimate.

The main purpose of this paper is to contribute to a better understanding of the causes behind such a
low usage rate by analysing the results of a survey carried out among users of the MST. As we will see, the
service does not fulfil quality expectations, nor does it satisfy important requirements such as safety and
comfort, which are currently a cause for complaints and may prove decisive in increasing service usage
and helping modal shift.
© 2016 World Conference on Transport Research Society. Published by Elsevier Ltd. All rights reserved.

Keywords:

User interaction
Service quality
Public transportation

1. Introduction

Almada is a Portuguese city situated on the south bank of the
River Tagus, facing Lisbon, the capital. Many migrants from other
Portuguese regions settled in Almada during the 80’s and 90’s to
work in the cork and boat construction’s industries. Meantime the
industries ceased labouring, but the number of residents did not
stop increasing and reached a total of 174,030 inhabitants (INE,
2011).

In 2010, 22.7 per cent of this population worked and studied
outside the municipality (20 per cent workers — 35,003 people, 2.7
per cent students - 4717 people), and used the local transport
network or private transportation to commute daily to their job/
school (INE, 2011).

57.8 per cent of Almada’s inhabitants use their private
transportation (auto or motorbike) in daily journeys (47.3 per
cent working people, 10.5 students); against 42.2 per cent of
residents that use bus, train or boat.

The public transportation network consists of bus lines (TST,
and Barraqueiro), ferry lines (Transtejo and Soflusa), and train

* Corresponding author.
E-mail addresses: anagrama.design@gmail.com (A. Lopes),
guillermo.talavera@gmail.com (G. Talavera), miquel.domenech@uab.cat
(M. Doménech).

http://dx.doi.org/10.1016/j.cstp.2016.10.001

(Fertagus), but like in other European cities its usage has declined in
the last years, in contrast with private transportation usage.

In Almada, the bus service (TST) is very efficient, but runs
sparsely outside the city centre, with low frequency and reduction
of service outside rush hours and weekdays. Buses do not operate
on dedicated lanes, and are therefore not efficient in days of severe
traffic.

The ferry (Transtejo) links the two river margins, and provides a
fast journey to commuters that live and work near to the river
(Cacilhas or Lisbon downtown), but for most people it does not
replace other transport (bus, underground or tram in Lisbon).

In 1999, a new train service (Fertagus) started to operate on the
bridge between Almada and Lisbon. With interfaces in Almada, in
other locations inside the Lisbon Metropolitan Area - LMA, and
connecting to the Portuguese train network; the principal purpose
of Fertagus was to reduce time of travel for people commuting to
Lisbon, and also reduce the number of private transportation on
the bridge (and consequently the carbon dioxide emissions).

Previous to this project, in 1996, the southern municipalities of
LMA joined together to discuss a solution for the traffic congestion
and designed a light rail project with modal connections into
Lisbon, that would serve the residents of Almada, Barreiro, Seixal,
and Moita (a total of 477,092 residents in 2011) (INE, 2011).

The project was subject to a procurement process and the first
three lines were concluded in September 2008, connecting the
municipalities of Almada (civil parishes of Almada, Cacilhas,

2213-624X/© 2016 World Conference on Transport Research Society. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. Metro Sul do Tejo Project.
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Caparica, Cova da Piedade, Feij6, Laranjeiro and Pragal) to Seixal
(civil parish of Corroios) (see Fig. 1).

Initial estimates as to passenger flows pointed to 16,139,445
passengers X km transported (PKT), the first year of the concession
— 2008, a number that was expected to increase gradually to
88,681,649 passengers x km in 2011 (MUNICIPIO DE ALMADA/
CAMARA MUNICIPAL DE ALMADA, 1996). The contract signed
between the State and the winning consortium established that
compensations were to be paid by the State if estimates were not
achieved.

In 2008 real traffic was actually of 1,889,278 passengers/km and
in 2011 only 32,261,410 passengers x km (PKT) used the service
(approximately 36 per cent of initial estimates); the Portuguese
State paid compensations of around 7.5 million Euros per year and
ordered an audit to the company. The court of auditors concluded
that MST had no economic viability (Tribunal DE CONTAS, 2011)
without State support, and second and third construction phases
were suspended (Lopes, 2011).

This paper reports the findings from a survey and series of focus
group that were held during research, its aim is to gain insight into
the perceptions of users regarding service design, in order to
investigate the extent to which any possible design problems may
affect the use of the service and explain its low rate of usage.

The work will focus on the quality requirements of a public
transport that make it attractive for its users and encourage modal
shift: if it does not provide a positive experience, or if interface

points are difficult to use, users may feel uncomfortable or unsafe
and restrain service usage.

The paper is organised as follows. Section 2 reports reasons of
choice and success of light rail in different European cities. Case
Study is presented in Section 4, with Discussion of the empirical
study’s findings in section 5. Section 6 concludes the document.

2. Literature review: light rail reasons of success

Urban design is today inherently linked to integrated public
transportation systems (Sarmiento, 2016), that include “adaptive
services, modern infrastructure, traffic management tools, aware-
ness campaigns, well coordinated mobility schemes, and advanced
ITS solutions” (Tyrinopoulos and Antoniu, 2013,p. 36), and
contribute to a better quality of life in cities, reducing the use of
private transportation, creating a healthier and safer environment.

In the last decades, modern public transport solutions
privileged the construction of light rail systems in detriment of
bus lines. Benefits of light rail when compared with bus, have been
largely discussed by researchers (Van Der Bijl and Van Oort, 2014;
Mackett and Sutcliffe, 2003; Lee and Senior, 2013; Olesen, 2014),
and studies report that users most willingly pay for a “quick and
frequent rail service, than for other urban modes” (Akiva and
Morikawa, 200211, p. 110; Milena and Katrin, 2012), light rail
systems are considered superior to bus: more modern, friendlier,
and more accessible.
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Pursuing this trend, several European' countries have imple-
mented successful light rail systems, in the effort to modernize
their public transportation network. This is especially evident in
France, Germany, and Switzerland, countries that stand out for the
good solutions applied in what concerns public transportation
services (Olesen, 2014; Bottoms, 2016; Buisson, 2012).

France has today 57 operating tramlines. A large effort was
made in the modernization of tram services, after World War 1I,
and the country is known by its long lines (e.g. Bordeaux —
approximately 236,000 inhabitants, with 3 lines of 80km);
electric-powered lines (like in Clermont-Ferrand, that has around
140,000 inhabitants, with a guided central rail tram); systems with
rubber tires, like in Nancy (approximately 105,000 inhabitants)
with trams on electric and diesel traction; Strasbourg (272,000
inhabitants) whit Company des Transports Strasbourgeois — CTS that
operates 6 lines, on a total of 40 km — the lines construction started
in 1994 and had an increased ridership by 43 per cent only 3 years
after operation started.

Between old, renovated or new lines, coordinating with other
public transport services (train, trolley-bus, underground and bus),
Germany has 56 different tram services operating in different
cities: “roughly 88 per cent of Germans live within a kilometre of a
transit stop” (Eric, 2012).

Switzerland is also a reference in Europe with ZVV Zurich — that
has transported 1.3 million passengers/day in 2014, and Bernmobil
in Bern — that has been renewed and extended: 27.5 km and 5 lines,
with 21,000 passengers/day (Olesen, 2014).

In the reasons of success of these tram services, several
common factors were identified (Babalik, 2000; VOV UTP, 2015;
Graham et al, 2011; Edwards and Macket, 1996; Semaly and
Maunsell, 2003). Researchers report:

a) External factors, which include physical characteristics of
urban areas (location of employment, residential density); socio
economic characteristics from the city where the system is
integrated; transport policies and urban planning policies.
Transport policies refer to regional service integration, stations
localisation, bus service integration); urban planning policies,
consider the adaptation of new systems, encouraging joint
development projects, pedestrianizing streets, encouraging city
centre redevelopment, and urban renewal projects (Mackett and
Sutcliffe, 2003; Crampton, 2002).

Direct democracy is also a mentioned factor for Switzerland:
important projects are voted at Federal, Cantonal and Communal
level, directly involving the population.

In the majority of studied cases an intensive urban rearrange-
ment took place while the lines were modernised. Nice, (France) is
an example of these good practices: artwork has been placed in and
around tramlines. Large sculpture and personalized sound
announcements in different stations enhanced the city centre,
where only trams without wires travel today (Crampton, 2002).

b) Internal factors refer to route location (more successful
systems serve areas of urban growth, or encourage development
along the line), cost (project, and posterior costs, fares, advertising
marketing campaigns), service frequency, travel cards, staff on
board and on stations (service quality characteristics).

Quality and extension of the services are also determinant
factors, with full regional and intermodal coordination — short
journey times, routes, schedules, common fare system, cross-
platform interchanges, Park&Ride including bikes (Buisson, 2012;
Eric, 2012); segregated lines and traffic lights priority; high-
capacity vehicles with full accessibility (Grenoble, France, was the

! In this literature review only European tramline services were considered,
because they are closer to the case in study (in what concerns demographics,
policies, concept idea, etc.).

first system to implement low-floor vehicles and corresponding
platforms at all stops).

In what concern fares, low-cost ticket options make tramlines
more attractive than private car (Eric, 2012). In Germany the transit
authorities proposed discounts to children, the elderly, and
students (Eric, 2012). In Switzerland an open system allows single
tickets, valid in all the available transport in the same area. The
country is also known by the high number of regular subscriptions
sold every year “Over half of all Swiss adults have a half-fare travel
card, a full-fare travel card or a regional network travel pass — 2.3
million half-fare travel cards, 440,000 full-fare travel cards and 1.3
million regional network travel passes were being used at the end
of 2013” (VOV UTP, 2015, p. 12).

The mentioned factors justify for the success of the identified
lines, and will help to sustain the conclusions from the case study
MST, which is presented in the next sections of this paper.

3. Methodology

To better understand the perceptions and behaviour of MST
users and therefore draw conclusions about how the service is
used, the authors conducted an empirical study consisting of two
different intercept surveys and focus group sessions.

3.1. Questionnaires

For the first questionnaire, 200 people (110 female and 90 male)
were contacted between November 2012 and March 2013, in
different tram stations of the network, at different hours of the day,
during weekdays. The questionnaire had a convenient/voluntary
sample, where “elements are chosen because they are where study
data is being gathered — participation is accidental or voluntary”
(Isla, 2012).

MTS users were asked to answer a short questionnaire aimed at
collecting general demographic data (user information, age,
gender) and — on a basis level — why and how people use the MST
(origin-destination, frequency of use and reasons for usage).
During the first month of data collection we observed that not all
the stations were equally attended. Interface stations had normally
more users, dependent on the hours of the day.

The stations where more data was collected were Praga S. Jodo
Baptista, Pragal and Cova da Piedade (see Fig.1). Praga S. Jodo Baptista
is located in the centre of Almada, near two schools and services. A
large amount of users start or finish their journeys in this square,
and we observed a big affluence of people in the early morning and
after 17 h. Between these hours the station is less frequented and
the frequency of trams also declines.

Pragal is the interface with Fertagus (train on the bridge) and is
therefore used by people moving from Almada to Lisbon, and also
by students that connect from Lisbon to Universidade, the end of
the line where a university is located. We observed a high usage
during rush hours, but also at lunch hours (period between 12h00
and 14h00).

Cova da Piedade is a secondary interface station, and it is a
connection point for bus users (bus to other Portuguese cities —
Rede Expressos, Lisbon — Carris, and local buses — TST); parking
facilities exist in the vicinity. This tram stop had a high frequency of
use during mornings and afternoons (after 17h00). After lunchtime
a high percentage of people waiting for the tram was also observed
(between 13h00 and 16h00), and this can be explained by the low
frequency of trams at these hours (20 min, sometimes more
between tram).

In general people answered willingly to the questionnaire,
although intercept surveys were made outdoors — tram stops are
open structures —, the weather conditions were never a problem
for the interviewer or interviewed, because the intercept surveys
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duration — five minutes maximum, allowed people to answer
between connections.

The second questionnaire was built using SERVQUAL’ five
generic factors for measuring service quality (Buttle, 1995;
Parasuraman et al., 1988; Shanin, 2016; Lynn Shostack, 1984).
These factors include physical (tangible) aspects like tram
stations, information panels, ticket machines, frequency of trams,
accessibility and fares; and perceived or intangible factors such
as comfort, noise, temperature on board, driver performance, and
personnel behaviour (Moritz, 2005). This questionnaire was
created online using mailchimp, and sent by mail to respondents
that answered the first questionnaire and belonged to the principal
demographic groups. The survey was conducted during April/May
2013 and 32 valid answers were received.

3.2. Focus group

Focus group’s sessions allow the researcher to interact directly
with the respondents, creating an opportunity for people with
different backgrounds to express their perspectives on the topic
being researched (Stewart et al., 1990). This was considered an
adequate instrument to deepen the previously obtained informa-
tion and commentaries.

Two focus group sessions were held in the Public Library of
Almada. The sessions were conducted by the author and had the
presence of frequent and infrequent service users (8 people in each
session), with the average duration of 60 min. The frequent users
were chosen amongst the people interviewed in the first phase of
the research (questionnaires); the infrequent users were acquain-
tance from the author or from other participants.

Three males and five females participated in the first focus
group (three frequent users of PT) conducted in 15th March 2014,
whereas in the second session, held on 22nd March 2014, genders
were equally represented (six frequent public transport users).

Both sessions were recorded, posteriorly transcript, and
consisted of 10 questions, starting with more general topics

(about people’s living location; opinions about public and private
transport) to more focused topics, directly related with MST and
the way people use or do not use the service.

4. Case study results

This section reports the findings from the questionnaire and
focus groups; in both instruments participants were allowed to
express their ideas or evaluate the service.

4.1. Participants’ demographic profile — survey 1

32.5 per cent of respondents were students aged 16-25 and 26
per cent were elderly people, mostly retired, aged 65 and over. The
third most represented group of users (15.5 per cent) were workers
aged between 36 and 45.

The majority of respondents (69.5 per cent) were frequent users
who used the service every weekday; main reasons stated for using
the MST were: travel to/from work (35.5 per cent) and travel to/
from school (27 per cent). Twenty-seven per cent of respondents
did not have any specific reason for using MTS and 14.5 per cent
used the service for leisure purposes.

The majority of respondents live and were heading to
destinations inside the county; Feij6, Laranjeiro and Cova da
Piedade are localities in the municipality of Almada (see Fig. 2).

Only 4.5 per cent of respondents came from Lisbon and other
unidentified locations on the north bank of the Tagus; 4.5 per cent
lived in Seixal, (the neighbouring municipality), Corroios and
Setibal (the district capital from Almada). The majority of
respondents live in Almada Centre (28.5 per cent) or in places
that belong to the county — Cova da Piedade, Feij6, Laranjeiro, and
Costa da Caparica (see Fig. 3).

The centre of Almada was the destination of 63.5 per cent of
users. 17.5 per cent of users’ destination was places inside the
county of Almada (Covada Piedade, Feijd, Laranjeiro, Costa de

Fig. 2. Map of Almada.
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Fig. 3. User's residence place.

*Others: includes locals of residence outside the county of Almada, like Seixal,
Corroios, and Settbal.

*Lisbon: includes other locations in the northern margin of Tagus River.

Caparica, and Trafaria). 13 per cent of users were headed to Lisbon
(see Fig. 4).

Origin/destination: line 1 (see Fig. 5), is the most used, 64.5 per
cent of respondents mentioned stops in Line 1. This line is the
longest one from the network (with 13.54 Km), and its end stations
are important interface points with the ferry (Cacilhas), and with
the train (Corroios).

Results showed that Line 2 is the less used, with only 11.5 per
cent of respondents moving between Corroios and Pragal.

25 per cent of respondents travelled frequently in line 3, but
from these the majority used MST between Almada and Pragal,
only 15 people travelled from Almada with Universidade as
destination.

4.2. Second questionnaire’s results

Five main themes were defined during the questionnaire phase
(and posteriorly discussed in the focus groups):

a) Interaction with the physical (tangible) points of the
service (ticket machines, tram stops)

Gatherings from the second questionnaire showed that 43 per
cent of interviewed people purchased their tickets on MST’s ticket

Setubal
2%

Seixa

Almada

63.5%

Others

17.5%

Fig. 4. Place of destination.
*Seixal: includes other destinations inside the county of Seixal, like Corroios.

machines (the remaining 47 per cent used MST’s selling points);
parameters evaluated in the ticket machines were: clear
instructions, accessibility, screen lighting, time spent, different
ticket options, payment options, and usability.

Information provided by MST in tram stops, was evaluated as
Good by 43 per cent of respondents (digital and printed panels
placed correctly, clear language), and information update was
considered Reasonable.

b) Service provided by the MST’s employees

The performance from MST’s employees and their ability to deal
with users’ requests was highly criticized.

Respondents considered Reasonable (Average) efficiency,
friendliness and questions understanding from the employees,
but attributed a score of Very Bad to competence, behaviour, and
education/training in contact with the public.

MST’s ticket controllers received scores of Very Bad on visual
aspect and education.

c) Safety in the tram stations and inside trams

56 per cent of people rated as Very important: safe and
competent conductors, and safety against crimes at tram stops.

The results from the second questionnaire reinforced the
dissatisfaction with safety against crimes in tram stops — majority
of respondents was Very Unsatisfied with the security conditions
provided by the service.

d) Impact of MST on the city’s life (problems, benefits)

For the majority of participants, MST had definitely a high
impact on the life of the city (not yet entirely measurable),
expressed in urban, transportation and social terms.

Participants agreed that the use of public transportation impact
on the regulation of traffic inside Almada, specifically after
implementation of the MST. Squares and streets became friendlier
for pedestrians and other soft mobility.

As a conclusion of the empirical study, respondents evaluated
the Journey provided by MST with an average classification of
Good.

Along with the five factors mentioned before, other questions
like frequency/waiting time between trams (which did not
exceed 12 min), comfort and temperature inside trams, timeta-
ble information were considered Good or Reasonable.

Fifty-two per cent of respondents rated as Very important:
accessibility for people with special needs in trams and tram stops,
reliable trams that arrive on schedule, delay information and
announcement, and short waiting periods in tram stops.

69 per cent of respondents considered Good the comfort inside
trams; 52 per cent mentioned that tram cleanliness was Good, and
39 per cent of respondents considered Good the journey duration.
Noise inside trams was considered problematic, with 34 per cent of
questionnaire’s participants reporting it as on the limit of
Reasonable. In general there were no negative evaluations about
the aspects considered determinant for the journey.

4.3. Focus groups’ results

The opinions expressed by participants from Focus groups
reinforced findings from the qualitative data.

a) Interaction with the service (tangible points)

Participants from the focus groups expressed concerns about
the machines’ bad maintenance and malfunction caused by
vandalism that prevents its efficient usage. It was referred that
maintenance is not done with the necessary frequency; and the
focus groups’ participants sustained this opinion:“[ticket
machines] should be checked more often, because they are quickly
full of coins and that prevents customers from buying tickets”. (Focus
group 1)

A high number of respondents had or knew about other
people’s bad experiences in buying tickets to use the tram. This was
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also possible to observe, during the questionnaires period; some
users were not able to buy their tickets or pay it like they intended.
“Often when I try to buy a ticket, the machine does not work,

sometimes it does not give change, or I cannot get the ticket.” (Focus
group 1)

“When I cannot buy a ticket and I am controlled during the journey,
I will get a fine of 85 euros.” ((Focus group 2)

Another cause of bad interaction experiences was the tram stop
shelters. Factors evaluated were: safety, comfort, protection
against weather, cleanliness, information displayed, number of
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seated places available, number of ticket vending machines, and
accessibility.

Safety in the facilities is reported as Very Poor (by 30 per cent of
respondents). The lack of safety/surveillance and the absence of
security cameras that could help to prevent problems in more
isolated tram stops were the most reported factors. Protection
against weather provided by tram shelters is also reported as Bad
(39 per cent of participants agreed on this issue). Hygiene
conditions of the tram stops was mentioned often and considered
only reasonable by 56 per cent of participants. These topics were
mentioned and discussed during the focus groups:

“90 per cent of tram stops in Almada, Cacilhas and Corroios are not
able to protect people against the sun, rain or cold weather, and that
means they are good for nothing.” (Focus group 2)

“I understand that enclosed shelters, such as the ones we used to
see before, where all kinds of people can smoke and sleep in, are not
convenient. However, having something beautiful but useless is also
stupid.” (Focus group 1)

“The number of seats provided inside the shelters is not enough;
some seats are too high and some are too low, my feet do not touch the
floor or the opposite. They are not at all comfortable.” (Focus group 1)

“We see garbage everywhere. The lines are not regularly cleaned,
the grass is not trimmed.” (Focus group 1)

b) Employees

Focus groups’ participants mentioned that ticket controllers
“have no competence and do not behave adequately with customers”
(focus group 2) - see Fig. 6.

Also criticized was the behaviour of employees and especially of
ticket controllers towards users of the MST.

“They are very aggressive with people. They enter trains outside the
main stations. I saw how the tram stops between stations so
controllers go inside and catch passengers travelling without a ticket.”
(Focus group 2)

“I think the problem is that many people do not pay their tickets.
The company loses large amounts of money. The government asked for
a more efficient system and then controllers started to work, but they
did not receive training on how to interact with the public.” (Focus
group 2)

“I think this is certainly an aspect to improve. Controllers are not
very friendly, but they have no reason to behave like this.” (Focus
group 1)

c) Safety

People reported situations that made them feel unsafe: “I have
witnessed an assault and was once harassed by people in a tram stop.
It happened in the evening and there was no surveillance nearby”;

“A woman was assaulted at the tram stop”; “I often saw people
smoking drugs inside the tram”. (Focus group 2)
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Fig. 6. MST tickets’ controller evaluation.

The lack of security outside trams was also referred, and one of
the disadvantages of a surface line. People considered that the new
tramline compromises security in main roads:

“Before the existence of the tramline, separation between road and
sidewalks was clear. I used to tell my children where they could cross
the road and where they should not do it. Today is not that simple”.
(Focus group 1)

“There are no obstacles between the line and the sidewalks, or bus
stops. Inside the city centre the problem is worse: there is not much
space for the tramline”. (Focus group 1)

Perceptions are that an underground line would have been safer
for transport users and also more convenient for private car
travellers:

“I think that, like other services it should be underground. On the
surface is more dangerous, not only all traffic on main roads was
restricted, but also the noise in the city was incremented”. (Focus
group 1)

“Carriages and lines are getting degraded. The trams go ‘out’ of the
lines and accidents happen because they run at more than 50 km/
hour”. (Focus group 2)

d) Impact of the service on the city’s life

According to the focus groups’ participants, MST service not
only allowed traffic to became more fluid, but also diminished it in
the city centre, impacting on the air quality: “Today we have
different demands regarding environment, we need non-pollutant
transportation such as the MST.” (Focus group 2)

“It is a more environmentally friendly mode of transport.” (Focus
group 2)

Participants from the sessions agreed that MST had a positive
impact in Almada. Benefits mentioned were: efficiency, comfort,
price and social interaction.

The tram has a good frequency and easily reaches all the places
in the line: “The tram is comfortable, carriages are always clean, it is
fast and efficient.” (Focus group 2)

Ticket prices are affordable and cheaper when compared with
other transportation: “The tram is cheaper than the bus. MST made
the prices from bus stay low. If it was not for MST we would have the
double of pricing for buses.” (Focus group 2)

People mentioned MST as a place where personal interactions
take place: “In my opinion MST provides a social perspective. People
that move in their private autos do not talk to each other. I like to go
somewhere by tram, and sometimes find people that live nearby.
People with whom I would otherwise had no contact.” (Focus group 1)

One not so positive consequence was the increase of real estate
prices, in the city centre. Apartments became more expensive in
areas near the tramline, cheaper in more degraded or distant areas.
This prevents young people from living in the centre, contributing
for the existence of an already aged population “The main problem
in Almada is that the population is very old and many houses are
closed. People have no money to rent or buy apartments here”. (Focus
group 2)

e) Integration of MST line with other transportation in
Almada and Lisbon

Almada is a city with employment mainly in tertiary sector, and
even if many people live and work in the city and outskirts, the
majority of its inhabitants work or study in Lisbon. MST serves a
population in transit (from/to other destinations outside the
town), and it was expectable to have a good integration with the
transportation network. However, participants complained about
the lack of coordination between different public transportation
services, “it would be very useful if Fertagus [train on the bridge] and
MST could better coordinate their timetables. Sometimes, because of
1 minute we lose the connection and have to wait another 20 minutes
for the next train”. (Focus group 2)

Tickets are considered “cheap” when comparing with other
transportation; MST’s cards cost 0.50 cents, they use a
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rechargeable technology, and are valid for one year. Single-journey
tickets cost 0.85 cents and a 10-journey ticket costs 7.50 Euros.

Monthly tickets cost 18.00 Euros, or half price (9.00 euros) if the
customer has a monthly pass from another public transport, with
an interface in the MST's line.

The five themes referred in the second questionnaire and focus
groups provided an insight of how the users perceive the service,
and what are for them the main problems with MST.

Ticket selling machines and MST’s employees are aspects of the
service with which users directly interact, and are therefore very
important to build perceptions of quality and integrity of the
service. Solving the mentioned problems depend on the company’s
action — ticket selling machines frequent maintenance, ticket
controller’s integration and training —, and are also (apparently)
easier to solve than other more subjective aspects like safety,
impact of the service in the city life, and integration of MST with
other transportation services in Almada.

5. Discussion

Evidence from the qualitative research reported in this paper,
indicate that even if MST’s service is in general perceived as Good,
some tangible and intangible aspects of the service could be
improved and influence adoption:

5.1. Comfort of tram stops

Respondent’s answers indicate a high level of dissatisfaction
with tram stops, which are not considered safe or efficient in
protection against the weather. Their “bad designed” structure
(completely open on one side, with a narrow cover) does not
prevent people from getting wet when it rains. Tram stops are
made of glass, also not comfortable in high temperature days (that
are frequent in Portugal). Most respondents considered that these
stops were built with aesthetical instead of functional concerns.

Studies report that non-transit riders prefer more aesthetically
pleasing transportation shelters, while for transit riders protection
against weather and comfort are important issues, even more
when transports are not frequent. Improving bus shelters is “an
effective way of attracting infrequent or choice riders” (Zhang,
2012,p. 16).

According to Nikolopoulou et al. (Nikolopoulou et al., 2011)
thermal comfort inside shelters (ambient temperatures and
prevention against wind, rain or sun) is another key issue that
effect on the number of users. In Almada temperatures can vary
between 30° C in summer and —2° C in winter. The shelters on the
tramline are open and do not protect from cold temperatures or
wind, but are also not effective on hot days; they do not provide
enough sun protection.

Tan et al. (Wang and Bian, 2007) defend that “seating is one of
the most fundamental components of a bus stop.” Number of seats
should match the average number of people occupying the stop.
MST'’s stops do not respect this parameter. Tram stops have all the
same size, even in areas where more commuters use them. Shelters
have 8 to 10 seats, but in peak hours more than half of the users
stand waiting for the tram. Nikolopoulou et al. (Nikolopoulou et al.,
2011) advises the integration of transportation shelters in the
environment, creating more places for people to seat in the
adjacent shelter areas while waiting for the transport; these seats
could also be used by other walkers in their day-to-day activities.

It is the authors’ opinion that integrating seated areas in the
tram environment, without directly changing tram stops, could be
a good and affordable solution for frequented stations. Integrating
trees or other vegetation in the vicinity of some stations to provide
protection against sun, is also a costless solution, possible to be
implemented in some places along the line.

Other more profound alterations at the tram stops - enlarging
covers, changing materials — should have been tested in the pre-
construction phase; these are structural solutions, probably not
possible to implement only after eight years of MST’s activity.

5.2. Ticket selling machines usability

Ticket machines do not work properly, and were not considered
reliable. People complained that the machines are not frequently
checked; users feel less in control about their journey, because
problems often happen during the process of buying tickets.

Vandalism of the ticket selling machines would be minimized
with security or cameras at the tram stops, a solution that could act
as a deterrent, but that would not solve the infrequent checking of
the machines.

A good solution would be to allow users to charge their
transport cards using ATM or home banking, this would minimize
the use of ticket-selling machines and frequency of maintenance.

Another option could be the implementation of an eTicketing
system, using Near Field Communication (NFC), with personal
smartphones.

Different studies report the interest for this kind of solution in
transportation (Burke, 2016; Markus and Margareta, 2008; Badger,
2013; Science and Technology Options Assessments, 2014; Anon,
2014). With this technology, payments are made by deduction
from pre-paid mobile accounts, direct debit or credit card. The
option is already provided by some public transportation services
in USA and Europe (Boston, Los Angeles, Sand Diego, Frankfurt,
Oslo, Zagreb, Nice, London).

Mobile ticketing relies on equipment that riders own — their
personal smartphones — and could be used as an electronic ticket
checked on the transportation. Users can other download an app
and use it to function as a print-of-sale terminal or, if the transport
is equipped with a device that has a NFC antenna, use the
smartphone as a contactless payment card (airports already use
this technology for checking boarding passes).

Studies (Iseki et al., 2008; Stroh et al., 2007) remark that if this
solution initially increases costs for operators (new technology,
apps development) and only work if possible stakeholders “agree
on institutional and governance issues, such as the identification of
leading institutions, revenue distribution models and incentives
for participation” (Badger, 2013,p. 48); it would reduce fraud, and
could “improve the user experience by setting up tailor-made
services for individual passengers” (Badger, 2013). In the MST
network it will most certainly minimize the use of ticket selling
machines, reducing waiting times and providing a smoother
journey for everybody.

5.3. Integration of MST’s line in the transportation network

MST is “outside” the transport network in Almada, this means
that to complete a journey within the MST’s line, users needed one
dedicated card, or a monthly pass for the network. Recently MST
integrated the service in a system used by other services in Lisbon:
Zapping. This system consists of a chargeable transportation card,
where money is converted in journeys usable inside the
transportation network (bus, underground, ferry and train).

Users can charge a minimum of 3 euro and a maximum of 20,
directly on the ticket selling machines, using bankcards or money.
When checking the card inside trams, buses, trains, etc., the ticket
price is deducted. This solution has certainly improved the
interaction with MST and the accessibility to the service, but did
not solve the lack of coordination between services’ fares and
timetables. Ticket prices are different inside the transportation
network in Almada, and bus and tram routes overlap unnecessari-
ly. Bus and tram is not interchangeable, people changing from one
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but would eventually help to engage new users and keep current
ones.

It is the authors’ intention to further develop this work in order
to understand how the service provided by MST can be more
participative and engaging and how the project could have
benefited, from the very beginning, from a participatory approach
that may still help to promote loyalty and increase the number of
service’s users.
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ABSTRACT

Service Design (SD) evolved with know-how from other areas of design (e.g. interaction
design, design thinking), marketing and management, gaining importance as a reflexive
and innovative process, applied to public and private services. This paper provides a
state-of-the-art review about its usage in the field of transports and a showcase of rele-
vant projects which applied SD tools.

Through the analysis of a questionnaire answered by service designers, three main
challenges for the future are framed: (i) concern with the overuse of technology, that
may mask user-centred perspective; (ii) usage of SD tools and processes displaced from
their iterative purpose; (iii) designer’s political engagement, as a way of creating posi-

tive impact in communities and people, considering sustainability and extreme users.

Keywords: Design Thinking, Service Design, Transports



1. INTRODUTION

The Industrial Revolution and mass production allowed the democratization of objects
made affordable to a larger fringe of the population.

On 20™ Century, advertising and styling movements motivated consumption while new
technologies and production improved labour productivity, impacting on workers’ life
standards and income - people had more time and money for leisure activities.
Companies grasp that customer satisfaction effect directly on their financial perfor-
mance, and more attention is paid to experiences provided by services. Companies
started to involve advertising and marketing specialists in the implementation of ser-
vices, as well as designers, giving birth to a new design area known as Service Design
(SD).

In its beginnings service design had the contribution of different fields, not only design,
and it is still recognised for having somewhat “blurry borders”. Its innovative process-
es, achieved by the work of multidisciplinary teams are acknowledged in public and
private services, like health, education and transports.

In this paper, we explore the concept of service design and the influences it received
from other disciplines, with the integration of marketing management, interaction de-
sign and design thinking concepts.

SD tools have been applied to transportation projects as a way to analyse and solve
problems that relate with user interaction and experience. The decisions found to solve
mobility problems inside and outside urban areas, in larger or smaller communities,
impact highly on people’s life and should not be made light-hearted.

The literature review is connected with projects in transports, pursuing the author’s
line of research and their previous work (Lopes, Talavera & Domenech, 2016).

The paper is complemented with the results of a questionnaire submitted to service de-
signers working in Europe - their feedback will frame the challenges service designers

face today and how they foresee the future.



2. PAPER OBJECTIVES AND METHODOLOY

This paper is part of an ongoing research project, based on qualitative methods, which
were considered relevant, for gathering and analysing empirical information from de-
signers and users connected to the service in question (a public transport operating in
Portugal).

The aims of this work are: a) review the evolution of service design definition and its
contribution to the design field; b) outline the application of design methods and tools
in the creation of transportation services; c) understand the position of designers about
their work, its limitations and challenges.

To achieve these goals, we present a literature review about service and service design
definitions proposed first by relevant scholars in marketing and management articles,
and more recently by designers, proving the interest on the subject.

This work connects service design to the field of transports, with a grey literature re-
view about transportation services that used design tools, and processes in their con-
ception or implementation. The information was gathered in the world wide web, the
projects presented were chosen by its relevance and interest relating with user inter-

action in transports.

2.1. Limitations from this study

Service design is a young field in design research, it involves mainly the work of private
companies and there is a lack of published academic work. This is also evident for the
publication of design projects, results or studies in transportation, and can affect the
quantity of information presented. Nevertheless, we will try to sustain references from
grey literature, with statement from companies and designers involved in service de-
sign projects, in order to pursue our goals. Accordingly, the last section of this paper,
will present the results of a questionnaire proposed to a group of service designers.
These professionals were contacted trough the social network Linkedin.

The respondents work mainly in Europe, and some belong to the companies involved

in transportation projects from section 5. They were chosen for their availability, and



their statements are private, do not represent the vision of the companies where they
work. To analyse their answers, we crossed points of view and tried to achieve con-

trasting or agreeing trends about the subjects proposed.

This paper is organized as follows: section 3 and 4 present a literature review about
service and service design definitions; section 5 outlines relevant transport projects
which applied service design tools. Section 6 presents the results of a questionnaire
proposed to service designers

Part 7 discusses findings, and the last section concludes this work.

3. WHAT ARE SERVICES?

Services comprehend a complex and extensive number of activities delivered to con-
sumers by corporations or directly by particulars; which cannot be stored or consumed.
People use services during a limited period of time, repeatedly or just once, not always
in the same way, OECD! defines services as “outputs produced to order and which cannot
be traded separately from their production. (...) By the time their production is complet-
ed they must have been provided to the consumers”. (ILO, IMF, OECD, Eurostat, UNECE,
World Bank, 2004).

Vargo and Lusch define services “as the application of specialised competences (knowl-
edge and skills) through deeds, processes, and performances in the benefit of another en-
tity or the entity itself.” (2004b, p.2).

Blomkvist defends that “a service can be seen as a journey (...) consisting of many stops
along the way where a customer interacts with a service provider.” (2011, p.1); “The suc-
cess of a particular service rests on the quality of customers’ subjective experience.” (Mo-
relli, 2009, p. 154).

In the initial period of service research (1950-1980) marketing and the sub-discipline
of service marketing originally based on a “goods-centred, manufacturing-based mod-

el of economic exchange developed during the Industrial Revolution” (Vargo & Lusch,

1. Organization for Economic Cooperation and Development
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2004a, p. 325) framed service’s paradigms. Archetypes to distinguish goods from
services were discussed and the extensive literature review from Zeithaml and Berry
(1985) ratified four most commonly accepted characteristics - the IHIP paradigm - to
distinguish services from goods production. IHIP means:

1. Intangibility: lack of palpable or tactile quality of a service, its “transparency”, and
immateriality. Services are performed and consumed through touchpoints, the com-
ponents of the service where the interaction takes place (a ticket vending machine, a
timetable information billboard). They cannot be owned and are not separable from
consumption, contrary to goods.

2. Heterogeneity: services are never equally provided or consumed; interaction de-
pends on clients’ individual behaviours and preferences.

3. Inseparability (of production and consumption): services do not exist until they
are provided and experienced by consumers, in most services production and con-
sumption are simultaneous. Stages for goods production and consumption are clearly
differentiated, they are first produced, then sold, and finally consumed.

4. Perishability: services cannot be stored, or pre-produced; they are provided and

consumed in the same time or during a short period.

In more recent years different authors questioned the efficiency of IHIP model, point-
ing out substantial weak points in the IHIP paradigm, exposing limitations for its defi-
nitions: 1. Not all service results are intangible, “Services often have tangible results and
tangible goods are often purchased for intangible benefits”; 2. Heterogeneity is not an
accurate characteristic from services, sometimes “services are relatively standardized”
and tangible can often be heterogeneous; 3. Inseparability, “the consumer is always in-
volved in the ‘production’ of the value”; 4. Perishability, “tangible goods are perishable
and many services result in long-lasting benefits” (Vargo & Lusch, 2004b, p. 327). “From
a consumer and a marketing perspective, these characteristics may not only fail to differ-
entiate services from goods but their delineation may point marketers in a wrong norma-

tive direction.” (ibid, p. 332).



Vargo & Lusch sustain that the manufacturing dominant logic has shifted “away from
tangibles and toward intangibles, such as skills, information, and knowledge, and toward
interactivity and connectivity and ongoing relationships. The orientation has shifted from
the producer to the consumer.” (2004a, p. 15). The authors anticipate a new paradigm
based on a service-centred dominant logic, with the “potential to replace the traditional
goods-centred paradigm” (ibid, p. 15).

The new paradigm focuses on the importance of exchanging skills and knowledge,
something transversal to all services. Service design integrates service perceptions
which are affected by behaviour and the environment where the service is provided
- lightning conditions, temperature, noise, smell - the surrounding space and objects.
Designers are concerned with providing the best possible user experience acknowl-
edging user-centred perspective. The integration of design teams and methodologies in
the creation of services is related with positive feedback and customer loyalty towards

the service, and sustained the emerging new field named Service Design.

4. WHAT IS SERVICE DESIGN?

“Service Design is an interdisciplinary approach that combines different methods and
tools from various disciplines. It is a new way of thinking as opposed to a new stand-alone
academic discipline.” (Stickdorn & Schneider; 2012, p. 22).

Service Design emerged as a discipline in the early 1980’s, integrating concepts from
different backgrounds. As in any other young field, professionals did not have a formal
education, and the first service designers came from different fields of design like in-
teraction, industrial or communication. The convergence of their skills resulted in a
transversal definition of SD, with practices and tools inherited from other design disci-
plines, mainly following tree lines of though: marketing /management, design thinking

and interaction design.

4.1. Marketing/management

Upon Vargo & Lusch marketing evolved from an early conception of customer satisfac-



tion where “Customers do not buy things but need or want: the firm’s only purpose is to
create a satisfied customer” to a modern conception where selling actions can be ma-
nipulated or “falsified” as a way of enabling companies “to learn about their actions and
find ways to better serve their customers and to improve financial performance” (2004b,
p. 2).

Services provided on a user-centred basis conclude on more satisfactory and efficient
experiences, and customer’s loyalty. Marketing is “concerned with identifying customers
and initiating and maintaining relations with them in ways that create value both for
customers and organisations.” (Stickdorn & Schneider, 2012, p. 41).

In her article “Design Services that Deliver” (1984), Shostack integrated management
and marketing disciplines with methods from design, as a way to solve problems in
service conception. She was the first author to relate the words service and design.
Morelli (2009) and Moritz (2005) sustain the writings of Shostack, and the direction
SD has taken, upon her influence. Designing services is a process that looks at services
from a customer-centred perspective which is connected with marketing research, and
grounds in user’s demographic characterization to develop new products and services,
or reshape old ones.

Companies use techniques such as participant observation and exploratory research to
evaluate services, which need to be continuously adapted in order to gain customers,
improve efficiency and quality.

Due to its object of work, SD also grounds in management studies, organisation and
engineering “this area emphasised technical and organisational aspects in designing a
service, looking at it as a production system”. (Morelli, 2009, p. 151). Management pro-
vides a context that considers the impossibility to store services, and their high level of

personal interaction.

4.2. Design thinking
Design is based on reflexive work, integrating different stages that change during the

process “designers co-create problems and solutions in an exploratory iterative process



in which problems and solutions co-evolve.” (Stickdorn & Schneider, 2012, p.1). The steps

of the design thinking process are presented by Holmlid in the next graphic (Figure 1).

Figure 1: Integrated Design process and people centred-research

EXPLORATORY GENERATIVE EVALUATE

Source: Stefan Holmlid, (2010). Service design and product service systems, p.6.

Exploratory phase (research)

1. Observe: immersive phase, the designer contacts with people involved, users, com-
munity, other stakeholders, environment, and organisations.

2. Reflect: reflexive phase, it leads to the model creation.

Generative phase (action)

3. Make: strategies, mock-ups, concepts to use.

4. Socialize: presentation, iteration with other people involved.

Evaluation phase (reflexing, feedback)

5. Implement: making the concepts real.

This systematic methodology was considered a designers’ particular way of acting, a
shared design thinking process “in which [designers] frame problems and opportunities
from a human-centred perspective, use visual methods to explore and generate ideas, and
engage potential users and stakeholders” (Kimbell, 2011, p.1). Design thinking applies
design sensibility and methods, “to match people’s needs with what is technologically
feasible and what a viable business strategy can convert into customer value and market

opportunity.” (Brown, 2008, p. 1).



Cooper, Juginger & Lockwood define 3 characteristics of Thinking, when applied to the
design process: thinking of - “imagining, visualising, dreaming”; thinking about - “an
activity during which one considers, reflects, and deliberates”, and thinking through -
when “something is to understand, to grasp, to figure out”. (2010, p. 58). Design thinking
exists since the beginning of design, when the dominant logic was still manufactur-
ing. With the development of the tertiary sector, design thinking, (creativity in systems,
products and communication) is considered highly relevant for the development and

implementation of innovative services.

4.3. Interaction design

Scandinavian design and Human-computer Interaction (HCI) were the roots of interac-
tion design. HCI, based on concepts from cognitive psychology, studied people’s inter-
action with computers, gathering information and applying it on the development of
new systems (Lowgren & Stolterman, 2004).

The study of human behaviour processes was used to understand interaction between
users and systems: “Design of behaviour requires an understanding of the user’ rela-
tionship with the product from purchase to end-of-life”. (Cooper and Reimann, 2003, p.
9). Interaction design focus in user goals and tasks, and the cognitive and behavioural
processes used to achieve these goals.

Moggridge, considered “the father of Interaction Design”, defined the field in a broader
sense, “interaction design is the design of everything that is both digital and interactive”
(2007, p. 660).

Saffer supports the relation of interaction design, psychology and behaviour, stressing
that it is “the view focus on functionality and feedback: how products behave and provide
feedback based on what the people engaged with them are doing”. (2010, p. 4).

Holmlid (2007), Morelli (2009), Deshpande (2012), and Mager (2009) reinforce the
importance of users “the aim of service design is to ensure that service interfaces are
useful, usable and desirable from the client’s point of view and effective, efficient and dis-

tinctive from the supplier’s point of view” (Deshpande, 2012, p. 1). “The process applies



explorative, generative, and evaluative design approaches.” (Rytilahti, 2015, p. 87).
Enninga et. al. defends that “Service Design (...) is a process of creative enquiry aimed at
the experiences of the individual user”. (2013, p. 13).

Upon Birgit Mager, “Service design addresses the functionality and form of services from
the perspective of the user. It aims to ensure that service interfaces are useful, usable, and
desirable from the client’s point of view and effective, efficient, and distinctive from the
supplier’s point of view.” (2009, p. 34)

Nisula defines “service design to service concept, design of operative details and to the
design delivery process and system.” (2012, p. 2). A service is seen as an interaction, pro-
vided homogeneously and differently experienced by users.

Smith (2007) proposed four dimensions to ground the work of interaction designers:
words - easier and simpler information to the end-user; visual representations -
graphics or images, which are normally more immediate to understand, when carefully
used; physical objects and space, which refers to all objects and space where the in-
teraction takes place; the behaviour and time user spends interacting, customer’s
tasks during the interaction and its goals. This model allows the creation of more effi-
cient interfaces and interactive objects.

Moritz refer SD as the design of one “overall experience, as well as the design of the
process and strategy to provide a service”. This ongoing process “creates and shapes the
client interface and crafts all details of the service journey” (2005, p. 2). Design method-
ology and principles are consistently applied to the design of a service, and a successful
service must have at least three outcomes: a) consumer desirability, answering to
a consumer need, solving a user problem; b) technical feasibility, which implies fo-
cused studies and tests adapted to existent technology; ¢) commercial viability (Cau-
telaet. al,, 2009).

SD uses tools, inherited from other design areas, as part of the design thinking pro-
cess. The Design Council (2015) explains the process which integrates four stages, each
one with specific goals and design tools that help to frame and find solutions to de-

sign problems: 1. Discover, phase where the designer gathers information about the



problem, identifies user needs and develops initial ideas. Specific tools from this phase
include: User Journey Mapping, User Diaries, Service Safari and User Shadowing. 2. De-
fine, when designers assemble all the information and organize it in eventual solutions
for the design problem. Tools most used are: User Personas, Brainstorming and Design
Brief. 3. Develop when solutions are prototyped and tested, helping designers to solve
errors and redefine ideas. Key tools during this phase are: Service Blueprinting, Experi-
ence Prototyping and Business Model Canvas. 4. Deliver, last stage of the design process,
when the resulting service is finalised and launched. Scenarios is the tool most used
during this stage.

These tools are often used in the design of services (like in products or graphics), short-
ening the distance between designers and users or stakeholders involved in projects.
They are also a valuable resource in the development of transportation services, and
what we propose next is to exemplify their usage in transport projects, where SD was
relevant to improve services and user perceptions, achieving company’s goals and ris-

ing customer loyalty.

5. SERVICE DESIGN IN THE TRANSPORTATION SECTOR

In recent years particular attention has been paid to urban planning, especially in high-
ly populated locations. Governments and policy makers realized the importance of mo-
bility in the paradigm of a safer and sustainable environment, (Tyrynopoulos & Anto-
niou, 2013). Mobility and transport modes are directly related with the wellbeing of
cities’ inhabitants and they are a decision factor for people when settling somewhere.
The European Community produced several reports about mobility: the Green Paper for
Urban Mobility “which addresses the main challenges related to urban mobility through
five core themes: free flowing towns and cities, greener towns and cities; smarter urban
transport, accessible urban transport, and safe and secure transport” (Tyrynopoulos &
Antoniou, 2013, p. 25); the European 2020 Strategy, that highlighted “the importance
of an efficient and effective transport system for the future development of the European

Union” (European Commission, 2010, p. 15); The 2011 Transport White Paper “Towards



a single European Transport Area” that announced several proposals to be addressed
by Sustainable Urban Mobility Plans. This last report stressed the relevance of includ-
ing user’s consultation on the process, registering people’s expectations as “essential
factors to build a more acceptable and efficient transport infrastructure and manage the
associated transport services” (European Union, 2011, p. 52).

Improving mobility means the development of modern infrastructure, traffic manage-
ment tools, awareness campaigns, mobility schemes and IT solutions. Government and
private stakeholders recognize the necessity of a user-centred perspective in an indus-
try that was previously very strongly technology and infrastructure-led.

Following the discussion started by EU, transportation companies have been working
together with designers to achieve creative solutions in public services and transports,
acknowledging user-centred perspective and its relevance to create more efficient
transport services. Next, we present a showcase of projects in transportation services
with the collaboration of design companies which used design tools. The information
refers to projects that were implemented in Europe, and grounds on grey literature.
Like we referred on this work’s introduction there are no relevant academic studies
about ongoing or recent transportation projects. We assume that the reason for this
non-disclosure is the requirement of confidentiality by the companies involved on pro-

jects, they are in general only mentioned on the companies’ websites.

Danish Railway Company - DSB, Holland

DSB needed to improve the interaction of their clients with trains and related services
(timetables information, tickets buying, services at the stations), which was not effi-
cient and lead to complaints about the service. In 2012 the company commissioned It's
a Bird with the purpose of addressing users’ perceptions and improving user’s journey
experience, on issues such as comfort and cleanliness.

It’s a Bird conducted participant observation in four touchpoints: train, platform,
staff, and communication, acting like any other customers from DSB, recording and

underlining tensions and contradictions reported by customers. With these data, the



service design company proposed to DSB a catalogue of recommendations “to enhance
the experience of passengers on the train” and raise customer satisfaction levels.
Within the same study, DSB needed to rate the cleaning quality from the service, upon
the customer. Designers made participant observation and ethnographic inter-
views (ethnographic interviews are semi-conducted interviews intended to gather in-
formation about people’s interests, the way they relate or use a service or a product),
to define how customers perceived “the clean journey”. Passengers reported different
types of dirt (rolling beer cans, bad smell, graffiti, paper on the floor, etc.) at different
physical and emotional levels, and the designers became aware that DSB had a very
static and broad cleaning approach.

Conclusions point out that cleanliness (for the DSB customers) was not only a visual
issue, but also an emotional multisensorial problem; bad smell contributed to a bad
perception towards the journey, and it interfered with people’s personal space, creat-
ing general discomfort.

As a result of this study DSB took action in areas related with cleanliness and comfort,
improving the overall customer experience. The work with It’s a Bird extended after
2012, helping the company to implement what was named as a “premium service con-

cept”. In http://isitabird.dk/cases/dsb_comfort

Heathrow Express Train - HE, England

Heathrow Express is a train service that connects Heathrow Airport to the centre of
London. The trains are known to be convenient and reliable, and the service was used
without planning or previously purchased tickets. The company had difficulties to con-
tact customers about timetables’ change or problems in the service, when they needed
to. Webcredible was commissioned to improve communication with clients; re-design
timetables on desktop and mobile connections; create a new information representa-
tion model (online and offline) and improve the user experience and service accessi-
bility.

The service design company conducted workshops, context observation, customer



journey maps, and touchpoint analysis to incorporate user experience and expecta-
tions on the project results. Workshops, context observation and touchpoint analysis
were chosen to create insights about the service experience, revealing customer’s feel-
ings and reactions. After assembling all data, designers can than represent it visually in
journey maps, that capture routines, activities during the experience, and all different
interactions.

The result from this study integrated proposals for timetable presentation and service
information in digital platforms, and allowed HE to gather insights, and implement dig-
ital solutions in operational processes, impacting in customer behaviour when check-
ing information before travel, and communication efficiency between HE and its users.

In https://www.webcredible.com/case-studies/travel /heathrow-express/

London Underground, England

London Underground, The Tube, as it is informally known is the oldest underground
service in Europe. Its history is full of picturesque episodes and it is also an example
of innovative signage usage. Live|work Studio, with offices in several European cities is
known to be one of the first service design companies collaborating with public servic-
es in the U.K.

The London Underground hired Live/work to redesign customer service, with the purpose
of upgrading the traditional way of interaction (staff behind ticket windows), to a face-to-
face approach with staff directly interacting with customers on ticket halls, and platforms.
Live/work implemented a collaborative engagement programme, based on intense cus-
tomer and staff behaviour observation, promoting workshop conclusions, reshap-
ing customer service, and applying modern service parameters according to customer
expectations. Stations became better integrated in their location, adding commercial
value to local people and businesses, and the result was costs saving and improved
efficiency in the London Underground.

In  https://www.liveworkstudio.com/client-cases/london-underground-delivering-fit-

for-future-stations/



Metroselskabet, Denmark

Metroselskabet is the metro company founded in Copenhagen in 2007, it had a strong
investment in mobility, and expanded its network on recent years. Design it, a service
design company with offices in Denmark and other 14 world locations was contacted
to create a design vision for Copenhagen Metro’s new City Circle Line. This line with 16
Km and 17 stations represents the most modern transportation service in Denmark,
with about 275,000 passengers being transported per day.

Design it based its study on intensive user observation, and focus groups, presenting
a design manual, with a “clear operational description of the interior and exterior design
of the train”. The project assures a “shared and coherent design vision for all elements in
the City Circle Line, such as trains, stations and maintenance centres.”

(https://designit.com/cases/from-train-ride-to-travel-experience).

RATP - Régie Autonome des Transports Parisiens, France

RATP is part of an international company that presents mobility solutions in different
countries (like Saudi Arabia, Hong Kong, and India) France included.

In their strategy for developing new innovative services and improved interaction
points for customers in the transports of Paris, the company needed a new vending ma-
chine, the interface and hardware of an information panel, to be placed in every RATP
station. Paris is known to be one of the cities with more tourists in the world, in 2017
Greater Paris exceeded a record of 40 million tourists, (according to the Paris Official
website of the Convention and Visitors Bureau) and the new vending machine interface
needed to be accessible to “an extremely diverse user population, and user logic”.
Attoma was the design company selected to work with RATP and developed Navigo, a
new payment platform, with a contactless journey card and touch screen. The system
integrates simple navigation principles and simple, expressive graphics, which encour-
age a positive perception of the user interface.

The designers that collaborated in the project “Provided a fine understanding of the

views and uses of clients” conducting context observation and co-design workshops to



understand customer needs. With the information gathered the company proposed
and tested prototypes, before developing an intuitive and user-friendly interface. The
new models are also available in versions for visually impaired and blind users, and
were awarded with two Stars by the Design Observer.

In http://www.attoma.eu/en/project/ratp-navigo

SNCF - Société Nationale des Chemins de fer Francais, France
Attoma was also the chosen partner to create a customer experience guide, and a mo-
bile app for SNCEF, the French National Railway Company.

In a preliminary work, designers compared experiences in six different locations (a
museum, an airport, a parking garage, a post office, a shopping centre, a train station)
and determined travel routes, critical touchpoints and key elements of the experience.
The overall experience was analysed and complemented with observations and inter-
views. Attoma mapped 12 different user experiences, trying to outline the best expe-
rience and best practices for each location. Appropriate requirements and customer
expectations for each journey were used to define a user’s experience model.

Using co-creation workshops the design company implemented best practices, and laid
out the principles of a customer experience guide, “based on the appropriate require-
ments and expectations of each journey”.

In http://www.attoma.eu/en/project/sncf-a-customer-experience-guide/

6. SURVEY

Alongside the case studies, a survey was submitted to designers who work and do re-
search in SD, trough Linkedin, during June and July 2017.

The aims of the survey were: a) to provide supportive information to the interpretation
of presented projects; b) to understand the changes occurred in SD in recent years and
challenges and obstacles that designers face.

The questionnaire was developed after the literature analysis previously presented.

Participants were designers working in service design companies worldwide. We re-



ceived 15 complete answers from three respondents in USA, one in Brazil, one in Co-
lombia and ten in Europe (Barcelona, Brussels, Copenhagen, Norway, UK).
The analysis was made crossing statements from different respondents which result in

opinion trends that not always express unanimous agreement.

Q1: What are the obstacles that SD companies face when involved in a project?
Four common challenges were described:

a) Understanding customer expectations and be able to define efficient and sus-
tainable collaboration models, more sensitive in long projects “that aspire to transform
business processes in the organisational structure itself.” (R.06).

b) Define project perimeter. Clearly shape the project aim, levels of SD intervention
and impact desired with the client. SD professionals work with intangible goods - hu-
man factors that are subjective, and complex to define and explain, and achieving this
goal is not a straightforward assumption.

c) Communication. Involve all stakeholders in the same effort, appropriately commu-
nicating what is being made and what is asked from people. A challenge for big organ-
isations, with many hierarchy levels and different managerial processes, but also in
small companies whit informal relations that can disregard planning.

d) Measuring the impact of SD work. Defining the project evaluation before and during
its implementation; anticipating problems and results keep project’s objectives on line.
Professionals also expressed concern about stakeholder’s lack of awareness about SD
skills and concepts, that “tends to push clients towards service solutions based on old
processes and new technologies, rather than a full review of client needs and how best to

meet them.” (R.03).

Q2: What is the best way of involving citizens in SD projects? Do people and com-
panies realise the importance of people’s participation on these studies?
Two major concerns were mentioned:

a) Users driving design is not what is wanted, even if their participation essential, “users



can be very resistant to change and fail to understand the benefits of major shifts.” (R.03);
the value of having “the right person at the table” when doing participatory activities
was stressed “the best way is to focus on extreme users and find the ones with completely
different needs, drives and perspectives.” (R.02) These should be not only end users, but
also “stakeholders that will be owners and decision-makers later on the process.” (R.06)
b) Organisations are not always at ease with “the implications of bringing users/clients
into the working process. They are more comfortable with old-fashioned focus-group
techniques where implications are totally different.” (R.04)

In political issues, research results can be unpredictable, and public organisations “do
not want to open participation before they know what will they do or the participation’s
results.” (R.05)

Making sure the appropriate network is involved in a project - local associations, in-
fluencers or community leaders - is a key issue for the success of participatory activi-
ties. People should be clearly addressed on the purpose of their collaboration and stay
focused on goals. Respondents defend the necessity of people’s commitment beyond
“encouraging participation through reward.” (R.06). Motivation and sense of relevance
is essential for driving people’s engagement in projects.

Opinions converged on ethnography, interviews, surveys, and co-creative workshops

as the best tools for participatory activities.

Q3: Are there SD tools more effective than others?

“There are no tools better than others”. (R.03).

Tools’ choice, use or fit, depends on the type of service, industry, scope, project stage,
audience, as well as budget and project length.

Designers need to be flexible, but mostly be clearly aware of goals and specific projects’
needs to better understand how to apply different design tools.

The importance of synthesis and prototyping tools was stressed: “Synthesis tools help
designers to organise and visualise complex information in a more tangible way to em-

power a deeper understanding of the reality, e. g.: user personas, user archetype, custom-



er journey, blueprints, storyboards, ecosystem maps.”

In the prototyping phase tools like mock-ups, scale models, and rudimentary acted-out
scenarios allow the test of solutions prior to their implementation.

Design tools are “only tools”, a way of improving a process allowing reflexion about it,
they contribute to the strength of SD, but SD “is not about the tools, it is about how these

tools are connected together in a project, to change reality.” (R.11)

Q4: Thinking in all the projects in which you were involved, which stood out be-
cause of their difficulty or relevance?

Designers referred:

e Demanding projects as those more gratifying at personal and professional level;

e Work with social impact on big communities but also in “smaller” projects that change
experience in a company;

* Projects with highly iterative and collaborative processes that drive innovation within
organisations;

» Working with humanitarian organisations that deal with disaster management, every
day more demanding “due to macroeconomic and political factors, such as rapid urbani-
zation and active conflicts.” (R.06);

e Projects where SD is a long-term strategy, and contribute to implement best practices
and concepts for better performance.

Q5: What do you think will be the biggest challenges for SD in the future?

Two principal questions mentioned were SD borders and technologies usage meaning:
a) SD independency from other disciplines “SD is a field that has taken the best bits of
many design disciplines, mashed it up and added a bit new. The boundaries between SD
and UX, for instance, are very blurry.” (R.07)

The mass use of the term now when “everyone” is aware of its relevance, raises doubts
about companies’ level of knowledge and what is being offered as SD “people are selling
‘service design’ when all they are really doing is offering some workshops or a bit of jour-

ney mapping. This is endangering the value of the term.” (R.11)



“The challenge is to keep relevant when you told people everybody is ‘capable of design-
ing’ and you have given them tools to work.” (R. 08)

b) Increase usage of technology, apps and computer-based solutions that foresee diffi-
cult the user-centred approach “understanding SD as something that happens in screens
and not also human-to-human and other touchpoints.” (R.04)

“Designers should also take in account the security needs when a device is in people’s
homes and everything is connected. We need to take responsibility and design for the pos-
sible negative ramifications of our work.” (R.09)

Design work has always balanced between a consummation perspective (creation of
products/ communication to “sell”) and political engagement. This political trend is
each day more relevant because of SD impact on society; it means “design going strate-
gic. Shifting decisions, environmental and social impact requires awareness of SD work’s
political effects — designers should be more political involved.” (R.05)

SD is about changing lifestyles more than interactions to create better experiences,
with a more sustainable configuration “be more explicit about people, interaction and

our life shaping” which is the next big challenge for the future.

7. DISCUSSION

In this paper, we became conscious of the growing interest about SD and importance
of its processes when applied to different services, namely in the transportation sector.
We revised academic and grey literature that reinforce the importance of using SD tools
and processes. After analysing the data collected in a designer’s survey three main are-

as of concern were pointed out:

7.1. Users vs Technology?

The adoption of reflexive and iterative processes in SD, was vital to shape the field as
we know it today. Before SD companies were essentially concerned about service’s de-
livery, using marketing and management know-how that consider customer only from

its economical revenue.



Design Thinking changed the focus of SD, stressing the user-centred perspective in all
phases of the design process (Brown, 2008; Deshpande, 2012; Holmlid, 2007; Kimbell,
2011; Mager, 2009 and Morelli, 2009), even with service’s commercial viability still “on
the horizon”.

In the transportation sector, balance between quality of services (how and what servic-
es are provided) and financial results is very sensitive. According to the transportation
projects presented on this work, some solutions go through the reduction of staff, and
its replacement by some kind of technology (e.g. London Underground case, Navigo
from RATP).

Designers expressed a general concern about the way technology “easy” solutions are
applied: companies choose to create apps, improve point of sale using touchscreens,
timetable displays, applications, which need to be extremely well designed and adapt-
ed to human interaction, and do not replace face-to-face interaction.

On other hand the usage of private data and the way companies access it, is also prob-
lematic. The display and access of personal information to an entire user’s system an-
ytime and anywhere is already being achieved by mobile internet communities: “so-
cial networks have been continuously growing and popular platforms are amongst the
most visited websites. Web-based communities allow users to use their functionalities on
current mobile devices, e. g. to post and work with the location information” (Hermann,
Blach, Janssen, Klein, Schuller, & Spath, 2009, p. 2). Policies protect citizens and prevent
the abusive usage of private data, but adapting new touchpoints and technology bear-

ing in mind data privacy is surely a challenge for SD.

7.1. Service Design tools

Tools and processes inherited from manufacturing are also critical in services. Used in
collaboration with other methods from social sciences and marketing, their relevance
is acknowledged by public and private companies.

Although the importance of tools tends to be exaggerated, with the possibility of SD

becoming more important by its processes than by its goals, (according to designer’s



opinions); if used correctly, they definitely help to build innovative and optimised ser-
vices. The survey’s respondents stressed that professionals should bear in mind one
of the most important premises of design - the human-centred perspective, which is
sometimes not aligned with commercial solutions.

SD tools are used to gather information about users, especially in project’s initial phase,
and support direct contact with people.

Chasanidou, Gasparini, & Lee refer the importance of the right tools, “to effective de-
cision making and communication in a multidisciplinary team” (2015, p. 4). They also
state that “relying exclusively on business and technical tools does not help project effec-
tive decisions, especially as the user may prefer another path.” (2015, p. 9).

Choosing the right tools depends mainly on the purpose in view “the kinds of tools used
in SD vary widely, covering a range of viewpoints, communication styles and usage sce-
narios (...) what is more important than the choice of tool, is the choice of purpose - how
the tools are used to perform specific activities.” (Pichlis, 2014, p. 73).

In the survey, designers expressed concern about the massive usage of tools. They de-
fend the interest of including multidisciplinary teams in SD projects, but think that de-
signers should still be in charge of these teams, so the work processes are effective and

tools efficiently applied.

7.3. Political engagement

In their paper Evolving to a New Dominant logic Vargo & Lusch (2004a) recognise a
change of society’s paradigm from a manufacturing to a service logic: designers from
the first half of 20" century were concerned with object production, function and form.
Aesthetics was a less prominent feature of objects, and the purpose of designers was to
produce better quality artefacts accessible to everybody, even if they were not “beautiful”.
After the Second World War, styling movements and the growth of consumer socie-
ty gave relevance to aesthetics. Companies needed to differentiate their products and
raise their outcomes. However, design movements did not forget design principles, cre-

ating objects and services more adequate, more comfortable, more useful.



This capacity of making things accessible, known and visible, articulating information
that causes inquiry and disruption in the status quo makes the field to be seen as polit-
ical engagement, disruptive from installed politics.

Especially in public services, SD is a field that explores this disruptive aspect of design:
the acknowledgment of problems in transportation that interfere with mobility in ur-
ban areas, it is a claim for change.

Areas like critical design, participatory design, sustainable design and tactical media
are all unified by their action of disruption. SD brings to stage neglected or excluded
groups and communities “embodying alternative thoughts, offering alternative forms,
and advocating for alternative interests providing an interrogation and challenge of he-
gemonic representation and interest.” (Rudnicki, 2017, p. 25).

SD impacts on people’s life and achieves more democratic results, by including us-
er-centred perspectives and extreme user’s point of view.

The promotion of equitable design, considering info-excluded, less resourced, less in-
formed citizens is considered (upon the questionnaire’s results) absolutely vital. Long-
term and environmentally friendly solutions, (with renewable energies, for instance) is
something that should concern designers.

Adding to service experience improvement, SD is also about changing lifestyles, reflect-
ing a better, more ecological understanding of the environment and planet resources,
and reducing waste in the end of the consumption process. This is an ethical imperative
for designers that work in sensitive fields like small or less-resourced communities, but

should also be assumed by professionals working in more globalised areas.

8. CONCLUSIONS AND FURTHER WORK

Service design is an emerging field of design that as evolved from other areas and is
now widespread because of its processes that help to improve services and customer’s
loyalty. Companies acknowledged the importance of the user-centred perspective in
the implementation of services and with the years companies are growing on expertise

and collaborating with projects on public or private domain. The transportation sector



is a good example of this partnership, presenting interesting and efficient projects that
were made possible by the use of design tools in the creation phase.

In spite of the positive outcome and perceptions towards the field, there are also con-
cerns about the fast changes that have been occurring, designers expressed concern
about the “overuse” of technology, disregard use of tools and general democratisation

of design processes, that can put in stake ethical principles of design.
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CHAPTER 4

DISCUSSION






apers from previous chapters are part of my PhD research about a light rail ser-

vice that operates in Almada since 2009. This innovative service had very high

expectations, but poor results in the years that as been working, making the
State, its main investor, to urgently re-evaluate the contract with the concessionaire.
Going back to the preliminary study of Metro Sul do Tejo and reviewing literature from
the City Hall of Almada, this study aimed to analyse the operating results of this trans-
port service and understand its effects on the population and environment, proposing

theories to explain the reasons for the low outcome.

The questions we want to answer with this research are:
What are MST's implications for the life of Almada and in the lives of its inhabitants?

How did the design strategy defined for this project influence its results?

Papers presented in this study outline three different visions about the problem proposed:
a) Urban Planning/ Demography: Almada grew without an urban planning. Population
density is very high in the centre, but just about 30 km? distance, construction becomes
sparse, the public transportation network is not efficient, and accessibilities are diffi-
cult. Planned to integrate and improve the public transport network, MST addressed
the mobility problems from Almada, but considered a demography and user numbers
that were never met. During the period of time between its draft and implementation
the city’s population changed, new important services were built and not upgraded in

MST's network.



b) User feedback: Civil engineers, environmental engineers, etc. were involved in the
project from MST, but its users were only heard in a late phase of the project. We argue
that this consultation was relevant to consider problems that could have been solved
previously. Users' feedback pointed out concerns which may have influenced the re-
duced adoption numbers.

c) Service design We discuss that the service would have benefit from service de-
sign methodology during the project’'s phase. The usage of design tools and processes
could have previously outlined and solved some user problems that were mentioned
during this research. There is no evidence of a design strategy involved in the project

and this impacted negatively on the service.

BACKGROUND

Almada’s urbanization plan dates from the 20th century and it was influenced by func-
tionalism movement, where city spaces with different functions are clearly separated
from each other (Bonifacio, 2004).

On its beginning this planning left partially intact rural areas outside the city centre,
used for leisure and housing by the upper classes.

With the steady increase of residents in the city (that more than doubled between
1960 and 1981) the city sprawled to the “countryside”. This unplanned growth facil-
itated a dispersed occupation of the land (Carvalho, 2003) but also the increase of
housing prices in the centre.

People migrated from distant districts in Portugal towards main cities like Lisbon and
Oporto, where the access to employment, schools and services is better. Population
came to work in Lisbon, but settled in the outskirts of the city, where housing costs

were more favourable.



Speculation on housing prices in Almada and other near cities, sustained the disper-
sion of residents away from its centre, where prices per m? increased. People that work
in Lisbon, and especially young families, settled in locations away from the centre of
town in search of more favourable living conditions. In the centre remained those who
could afford higher or older rents (pensioners or ancient house proprietors). Almada'’s
residents age steadily increased during last years of 20th century, impacting directly
on the number of people that stay in the city after work hours and on weekends. This
change was not considered in the preliminary project of MST, when statistics seemed
to indicate the constant rise of population numbers (INE, 2001).

Active population dispersed in less dense urban areas, impacted also on modal shift
and daily voyages towards the capital. 2001’s Statistics (report daily population move-
ments from Almada and near counties (especially Moita and Seixal), of about 17.000
person per day (representing 25 per cent of Moita and Seixal residents) (INE, 2001).
Private vehicles are the means of transportation most used, supporting the usage ten-
dency in the rest of Europe —in Portugal 43 per cent of people use private vehicles, in
contrast with 35 per cent that use public transport daily. In 2001 around 140.000 car
trips per day were generated in the centre of Almada (INE, 2001).

The exponential rise of inhabitants, caused congestion and pollution problems in Al-
mada, Barreiro and Seixal, which had no time to adapt their structure considering these
problems. Public transports do not represent an option to private transports and are
pointed out by their poor quality, low frequency, lack of parking facilities in the vicinity
of stations or bus stops (Vasconcelos, 2007).

Public transport network in Almada and near counties is constituted by bus, ferry and,
after 1999, a train connection on the bridge. Transportes Sul do Tejo (TST) and Barraque-

iro, the bus lines, cover almost all territory, but outside main centres have low frequen-



cy and irregular connections. Due to the lack of urban strategies, most roads are narrow
and do not have dedicated bus lanes, and buses are not faster than private vehicles in
case of traffic congestion. TST main resource is diesel and with private transport this
represents 42 per cent of CO, emissions per year (Camara Municipal de Almada, 2010).
Ferry connections towards Lisbon downtown are available in all locations near the riv-
er: Almada (Cacilhas interface), Barreiro, Moita, Montijo, and Seixal. However, for people
working outside Lisbon’s centre the ferry is not a good solution, it forces modal shift
and increases travelling times.

In 1999, Fertagus a train service connecting to regional network, started to operate in
the bridge over the river. The train reduced time travel for people commuting to Lis-
bon, but also reinforced the creation of denser urban areas near its accessibilities and
sparse areas inside the peninsula.

In the end of the 1900°'s Almada is thus a city with a high population density and severe
traffic congestion problems, pollution and noise. During the week, traffic on road ac-
cesses to Lisbon is chaotic, people spend a lot of time on their daily travelling, and use
mainly private transport. Noise and pollution values in the centre of the city and near
territory exceed EU recommendations, and available parking places are not enough to
the amount of vehicles in circulation.

During weekends and weeks after working hours, the city “is empty” presenting few
reasons of interest. In contrast, outside the central territory, construction is sparse,

public transportation is inefficient, less employment and services are available.

DISCUSSION
The project of MST aimed to solve mobility problems for people living in Almada and

near counties from Lisbon Metropolitan Area (LMA), to reduce traffic congestion prob-



lems withessed in LMA during 70’s to 90°, improving the accesses to Almada and Lisbon.
It had also the goals of increasing the capacity and quality of public transport, improv-
ing comfort for users, reduce pollution levels according to EU directives, following the
effort made in Europe after Quioto’s Protocol.

The light rail seemed the more interesting solution, and less costly to build once it will
circulate in main streets and will not need tunnels like an underground system. Other
cities in Europe had similar services with good operative results, raising levels of sat-
isfaction in public transport and reducing CO, emissions, traffic congestion and noise.
Light rail is a fast, quiet, clean and comfortable service and would encourage the use of
public transportation while reducing private vehicle usage. However, the service was
unable to achieve the traffic forecast: its user numbers were only 35/40 per cent of
what was expected in the preliminary studies.

Information assembled by an Audit Follow-Up held by the State in 2011 restrained the
construction of 2" and 3 phases of the project, and only one third of the initial project
was finished.

Pursuing the first objective of this research we hope to have produced evidence that
some of the problems leading to user’s negative perceptions could have been pre-
dicted and solved, previously to the service’'s construction. Others, were unpredictable

considering the gap of time between the project and its implementation.

Among the predictable issues we point out:

1. Construction planning - the building phase lasted longer than it was expected and
impacted severely on the city centre. People’s mobility and quality of life was disre-
garded, due to the lack of organisation and planning.

The centre of town was for four years an open construction site, and many commercial



services closed, forcing people to change their daily routines and shop outside the
centre of Almada.

During 2007 people demonstrated against the lack of security, lack of accessibility for
pedestrians and dirtiness caused by MST construction (Museu da cidade, 2005b), these
demonstrations which were widely shown by the media helped to create a bad percep-

tion towards the service.

2. Network and service outline - the MST project is from the 90's, and locations like
the Shopping Centre Almada Férum, and the Hospital (built afterwards) were left out-
side the network.

Almada Forum occupies a large area on the outskirts of town centre, it has 260 shops
with new accesses and free parking (a facility that was not provided in the centre of
Almada, during or after MST's construction). The shopping centre was inaugurated in
2002 and contributed to the commercial spaces displacement, before and during MST's
period of construction — 2006/20009.

Almada shop owners demonstrated against its construction arguing that the new com-
mercial space would contribute to unbalance results from local shops (Azenha et. al,
2002), but the shopping centre was nevertheless built.

The tram connects the city centre to Centro Sul, which is the nearest stop from Almada
Férum, and people have to walk 1,5 km to reach it. This can act as a deterrent factor
for a population highly attached to the private transport — Portugal has a pattern of
public transportation decline and high private vehicles usage, like in other European
countries (European Commission, 2010).

Hospital Garcia de Orta was inaugurated in 1991, and built on the edge of the central

nucleus of the city, but was also left out of the network. Nowadays the hospital is



served by small local buses that connect it to other locations in Almada (like the train
and ferry interface, for instance). The MST station of Ramalha is not far from the hospi-
tal, but still people need to walk circa 1km to reach it, and the tram is therefore not a
transportation choice for the majority of hospital users or workers.

Before the tram service was built, the city centre was located in one of the main squares
near cafés and other commercial areas easily reached by foot. MST moved the city cen-
tre to the area near the principal tram station S. Jodo Baptista, where the greater influx
of people occurs everyday.

It reorganised the spaces where people gather, leaving outside locations more fre-
quented before, but these new gathering places were not designed for the high afflu-
ence of people. In fact, even if S. Jodo Baptista is one of the biggest tram stops in the
line, it is not prepared to a large number of users, and has not enough seated places.
Also, this tram stop has only 2 ticket vending machines, that were often vandalised and
not working, extending waiting times for buying tickets.

MST project is based on a dedicated lane in the street central axis and has no limits in
either side of the line, allowing pedestrians to cross the street wherever they want to
do it. This caused many accidents when the service started to operate, and was one of
the concerns of focus groups’ users, who complained about the lack of security on the

streets.

Among the unpredictable factors that influenced negatively the service's outcome,
was the economic crisis that impacted in Europe during the years of 2008-2014. Portu-
gal was one of the most affected countries, and the government restrained investment
in health, social and transportation sectors during and after this period.

MST is a public-private consortium and the contract previewed high compensations



to be paid by the State to the concessionaire, if the initial user numbers were not
achieved. The first phase of the project, lines 1, 2 and 3 were concluded within the
crisis period, between 2008 and 2011, and the State had to pay about seven and a half
million Euros per year to the concessionaire. An Audit Follow-up in 2011 concluded
that MST project was not economically viable without State support (Tribunal de Con-
tas, 2011), and lead to the suspension of second and third phases of the project, and
to the contract renegotiation.

Conclusions from this audit also referred the high passengers’ fraud rate — around 25
per centin December 2010, the line design has an "open” validation system, ticket val-
idation happens inside trams and many people do it only when control occurs.

With only one phase of the project concluded it was impossible to achieve the user
numbers initially estimated, with inhabitants of Almada and near LMA counties. MST
serves mainly people living in the centre of Almada and it is not an alternative for resi-
dents outside the limits of the municipality (like Moita, Montijo and Barreiro).

Ageing of the population that live in Almada was also a factor not considered in MST
preliminary study, and difficult to predict on the 90's. Almada showed clear evidence
of population growth (in 1981 - 147.690 residents, in 1991 — 151.783 residents) but
“younger parishes” locate outside the city centre (Charneca, Corroios, Sobreda, for in-
stance), where the majority of the active people (younger families) live (Camara Mu-
nicipal de Almada, 2014). This population who moves daily to work or study and has a
regular use of private or public transportation, live in fact in the outskirts of Almada,
not covered by MST line.

After the implementation of MST, the City Hall promoted push and pull measures to
help to organise traffic and parking in the centre, “giving back” the city to its residents.

Squares and streets become pedestrian areas, and parking facilities were built in the



entry of the city and in main arteries, that also have limited residents parking places,
outside of witch parking is not free. This measure reinforced with strict control and
heavier penalties, works as a strong deterrent for eventual transgressors. In spite of
positive, the measures lacked a strong information campaign that would have raised
awareness about these issues.

Due to the disorganised planning of construction — parking places, for instance, were
not ready when MST started to operate, and were only available after 2009-2010.
Residents were unhappy with the dirtiness, traffic change, lack of places to park, and
the MST did not consider these negative perceptions.

Nevertheless, satisfaction towards the service was rated with 7.70 and 7.80 per cent,
in a scale of 1 to 10 (Tribunal de Contas, 2011). People consider that the service had
a positive impact in their lives and contributed to a better territorial planning, but the
results from the empirical study presented on chapter 2, pointed out less positive feed-
back related with service design.

Consultationto users of MST within this work, took place at three different phases: first
a user questionnaire was submitted to people in main network stations (S. Jodo Bapti-
sta, Almada, Centro Sul and Pragal). This was a general questionnaire which assembled
demography data and usage habits. Some of the respondents from this first phase were
afterwards interviewed in order to complete the information.

The results from this second consultation based two focus groups, where more specific
questions about MST were discussed.

Respondents from the first questionnaire are divided among three different age groups:
workers aged between 36 and 45 years is the less represented group of users, with only
15.5 per cent of respondents. 26 per cent of users were elderly people with 65 years or

older, and 32.5 per cent of respondents were students aged between 16 and 25 years old.



Only 4.5 per cent of respondents came from Lisbon and other locations inside the Lisbon
Metropolitan Area, and 28.5 per cent of respondents live in Almada’s centre, which was
also the destination of the majority of people who answered the survey — 63.5 per cent.
From the three lines operating, line 1 is the most used, it connects interfaces from
Cacilhas (ferry and bus) and Corroios (train and bus). This is the longest line from the
network with 13,5 km, according to questionnaires line 2 is the less used (Corroios —
Pragal).

The results from this first questionnaire reinforced the assumption that the majority of
MST's users live and travel inside the county. The tram is not an alternative to people
travelling from outside Almada towards Lisbon, and user numbers are not representa-
tive to raise MST revenues.

A sample from people originally contacted in tram stations were afterwards interviewed
and defined five main themes of concern that were discussed in the focus groups. These
concerns relate with tangible aspects of the service — ticket vending machines and tram
stops, and intangible aspects like service provided, safety and comfort, problems or

benefits caused by MST in the city’s life.

Ticket vending machines and tram stops

Respondents were not satisfied with the usability of ticket vending machines, they
reported problems and the fact that they were often vandalised and not frequently
checked by MST, does not help their interaction.

Until 2017 riders could only buy tickets on tram stops and MST offices in interface sta-
tions (Cacilhas, Almada and Corroios), and the number of available ticket machines on
each stop (maximum 2 in main stops) was considered insufficient during peak hours.

Ticket machines were proposed by the concessionaire that won the contract and there



is no evidence that MST users were involved in the testing phase of these equipment,
which could have reduced the problems reported, it is our opinion that the negative
evaluation from ticket vending machines could have been addressed previously and is
the result from a bad service design implementation.

In the third paper of this research we presented design projects applied to the trans-
portation sector, some of them with new solutions for ticket machines and information
displays. An example of good service design practices, the Navigo, is a ticket machine
developed by Attoma to Régie Autonome des Transports Parisiens (RATP) and imple-
mented in Paris. The target from RATP comprehend Paris residents and also millions of
tourists that visit Paris every year. This complex target group lead the designers to make
extensive user observation, and design workshops to understand and map user needs.
This study was made before the system’s implementation with the goal of preventing
usability errors and problems when the machines were introduced in RATP stations.

In MST project there is no evidence of ticket vending machines being tested with the
target group. Due to the fact that these equipments locate outdoors, their exposition
to environment (rain, wind, sun) and human interaction (vandalism, bad usage) should
have been more carefully considered. Surveillance cameras in tram stops would act as
deterrent for vandalism situations and also prevent insecurity in isolated areas. The
integration of different payment solutions could also minimize waiting times, allowing
passengers to charge travel tickets in ATM machines, by internet or with a digital appli-
cation could be a solution to reduce the use of ticket machines. (ATM payment was only
available to users after 2016).

In case study of Heathrow Express Train (HET) presented on chapter 3, a design team
hired by the company developed an application that integrated up-to-date and real

time information to the train users.



The purpose of the project was to improve the interaction with the service from users
who are not frequent-riders, and with whom HET had difficulties to communicate.
Through context observation, customer journey maps, and touchpoint analysis, the de-
signers assembled important information about HET users and developed an applica-
tion for smartphones that empowers users in their interaction with the service.
Everyday more services or companies chose technology or digital media to facilitate
users’ experience and a similar solution could be a good option for MST and would
contribute to facilitate user tasks on travel.

Tram shelters also received negative evaluation. According to users, tram shelters are
not efficient against high temperatures (because they are made of glass) or against the
rain or wind and do not provide enough seated places during peak hours (all stops have
the same number of seated places, not proportional to their size or importance in the
network).

Both equipments, ticket machines and tram shelters, are sensible to weather condi-
tions because they are located outdoors. They should be resistant to environmental
conditions as well as to human interaction, bad usage or vandalism.

Tram shelters have space limitations, because most streets where they are located do not
allow larger equipments, and their size and number of available seats was restrained.

A solution for this lack of space could be the creation of more places to seat in adjacent
shelter areas, protected by trees or other vegetation, which could also be used as plac-
es of gathering or rest for residents (Nikolopoulou, M., Linden, J., Lykoudis, S., 2011).
Tram shelters provide inefficient protection against wind, sun and rain according to the
focus groups. They have a "bad design”, their structure with a narrow ceiling and almost
entirely made of glass is not comfortable with high temperatures. Respondents defend

that tram stops were projected with aesthetic instead of functional concerns, which



according to studies is effective to attract transit and frequent riders. Aesthetic features
are appealing to infrequent or choice riders, not so concerned about the comfort qual-
ities of the shelter because they use them seldom (Zhang, 2012).

The initial goal of MST to reduce the use of private transport and traffic congestion
inside the city was not achieved, because people’s perceptions were not enough to
detach them from their private transportation. Tangible touchpoints and among them

comfort in tram shelters should have been better addressed, in the preliminary study.

Safety, comfort and MST’s staff

Findings from focus groups reported that the integration of MST in other transportation
network, comfort and safety in tram stops, and inside trams could be improved.
People complained that MST is not efficiently integrated in Almada’s transportation
network. MST needed a dedicated ticket and only recently has been included in a sys-
tem used by other transports in Almada and Lisbon. This integration allowed the ser-
vice to commute with others but the lack of coordination between different service
timetables (bus, train and ferry) was not solved and, transports are not interchangeable
(the same ticket can not be used by tram and bus inside the same route, for instance). In
2018, after 9 years of operation, this is still not solved and people need to buy different
monthly cards for TST (bus), Fertagus (Train), Transtejo (Ferry) and MST.

In the survey conducted within this study people also complained about safety and
comfort from tram stops.

Respondents from the questionnaire and focus group reported the lack of safety for us-
ers on isolated tram stops that are less frequented outside peak hours. People referred
situations when they felt unsafe, inside the tram or on tram shelters, and suggested

that this could be solved with more police control or surveillance cameras.



MST preliminary study considered aspects of the light rail related with design and in-
frastructure (previewing the territory that was necessary to reorganise, structures to be
considered, engineering project, environmental impact studies, user number studies),
but still on a theoretic perspective (Municipio de Almada, 1996). User numbers were
hypothetical and based the disadvantageous contract between the State and the con-
sortium that explores the line. This preliminary study was not upgraded (considering
the distance between its draft and conclusion) and the discussion about the project’s
implementation proved to be insufficient — problems caused by MST's construction
were not safeguarded, tangible aspects of the service were not tested (ticket machines,
tram shelters).

During the empirical study, respondents also complained about the way service was
provided and specifically about staff performance. The contact with MST's staff occurs
in very specific situations: in ticket selling points, that as referred before, exist only
in main transport interfaces (Almada, Cacilhas, Corroios); with tram drivers, and ticket
controllers.

Users can purchase tickets and monthly passes in the ticket selling points, and this is
the only occasion when they don't use a ticket selling machine. They can also ask for
information, tickets, cards, etc. with the intervention of staff.

Inside trams the contact with tram drivers is very limited. The driver cabin is closed to
the rest of the public. Users sometimes address the driver to get informations about
traffic, but these situations happen rarely and mostly when the tram is stopped for
longer periods of time.

More frequent Interaction with staff happens with ticket controllers. Due to high fraud
rate, during the first years of the operation, control in the line happens frequently.

People who do this work do not wear MST uniform, they are outsourcing. Participants
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from focus groups complained often about the service provided by ticket controllers.
Their performance, in what concerns competence, behaviour and education/training in
contact with public, was evaluated as Very Bad.

They also received scores of Very Bad on visual aspect and education.

Respondents complained that the people performing this work were very impolite and
sometimes even aggressive towards customers.

These bad experiences with the service contributed to its dehumanised and negative
image. Interaction points like machines and displays, are often not working and em-
ployees are rude and not behave adequately with customers.

In the case study of London Underground, presented on chapter 3, a big effort was
made with the aim of providing solutions to improve interaction between the service
and its users. The design team involved in the study concluded that a face-to-face ap-
proach, with staff directly interacting with customers would solve problems that people
frequently have on the underground stations (lack of information, what ticket to buy,
which line to use, timetables, etc.). This solution helped to improve efficiency of the
London Underground and also raised levels of satisfaction and awareness towards the
service. Live|work, the design company involved in this study, based conclusions on
intense customer and staff behaviour observation and reshaped customer service ac-
cording to modern service parameters.

MST line has not the same complexity as the London Underground line, however in-
tegrating similar solutions in main stations or interfaces, for instance, would probably
improve interaction and solve partially the problems with machines. It would also help
to give a humanised image of this service, raising customer satisfaction and loyalty
towards it.

All the questions reported contribute to our opinion that the companies and public



services involved in the development of MST, failed to consider the human factor — the
user-centred perspective.

MST preliminary study integrates an economic reality based on a financial assumption,
which had ceased to be viable. This situation was not measurable and was unforeseen,
but the major failure of this service was to not consider the user perspective, an ele-
ment that can not be equated solely with demographic or economic feasibility studies.
We defend that the consultation with the users of the service was mediocre. There is
no evidence of an observation phase, or application of design processes, in order to
understand user expectations regarding MST.

The work was carried out after the implementation of the service and had a very limit-
ed impact on its design. Satisfaction surveys conducted annually by the company on a
sample of MST users, are an important tool for assessing perceptions and solving com-
plaints, but do not change structural problems.

We argue that the project and implementation of Metro Sul do Tejo lacked design strat-

egies and this is also one cause for its “failure”.

Design strategy

What is the purpose of using design methodologies in a service like the MST?

The inclusion of designer teams in the creation of projects allows the integration of
multidisciplinary skills / work processes that are inherent to design thinking and spe-
cific from the design field.

Design methodologies are based on iterative processes, allowing deep observation and
reflection on the proposed problems (Holmlid, 2010).

Before projecting, or even considering solutions to a problem, the designer or team

contact with people from the community, potential users and other stakeholders whose



perceptions are determinant to frame an idea. This is an immersible phase, it can last
more or less according with the project’s complexity, and prepares the design team to
deal with all the variables from the problem.

With the case studies presented in chapter 3, we intended to put in evidence good
practices that incorporated reflexive methodology that minimize bad results. All stages
from design methodology are relevant, but without observing and reflecting about a
problem, a project will not incorporate knowledge and solutions that were previously
tested, or its users and stakeholders feedback/perceptions.

MST preliminary study considered future users based on demographic and mobility stud-
ies, the choice of the light rail system aligns with directives from the EU which proved to
work in other countries, but left outside the real social environment from Almada. The
model created was mostly based in political parameters required for the project approval.
In the case studies presented, all solutions were discussed in an early phase of projects,
allowing not only direct interaction and user observation, but also the test of solutions
before their implementation. Design processes applied to services allow teams to eval-
uate, test and refine solutions grounded on real perceptions, meaning that the final op-
tions for design problems will be more accurate and adapted to the target in question,
not only framed upon theoretical assumptions.

MST project has no evidence of this exploratory / testing phase, all the evaluation work
and user satisfaction studies were made after the implementation of the service, re-
vealing problems that were not considered in the project phase.

The City Hall of Almada held open forums to assemble opinions and perceptions to-
wards the service during the years of 2004 and 2005, (Museu da Cidade, 2005a), but a
design methodology more extensively applied to the project could have minimized the

negative questions reported in this research.
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The entities involved in the project seemed to have forgotten its complexity and varia-
bles, service is affected by human behaviour and the experience provided is not always
the same.

This complexity is the biggest challenge for designers that work in the field of service
design. They do not only deal with innovative technology or creative procedures, they
should also consider human variables, less easy to measure.

Even with its young history, service design has been innovating concepts that are sup-
ported with extensive research. The contributions the field received from other disci-
plines helped it to project its intervention and attract the interest of private companies
from the tertiary sector, but also from public entities that realise the importance of
improving tasks and processes in the service they deliver to users.

In the last paper of this research we asked service designers feedback about their pro-
fession, designers were very clear about they main fields of concern. It is interesting to
see that even with new technologies and faster processes, the core of design, the prob-
lems and worries of designers remain. These concerns relate with ethics, engagement,
and sustainability.

Sustainability means low impact on the environment with adequate use of resources,
optimizing people and tools needed to address a problem.

Communicating accurately the purpose of the project, helps to define its perimeter
and shape levels of intervention. The final goal is a better understanding of customer
expectations, addressing them with sensitive models that can transform organizational
structures and experiences — MST changed insights about public transport in Almada,
but was not able to fulfil user expectations.

For designers the lack of awareness about service design pushes companies to find

solutions based on old processes using new technologies, but disregarding client real



needs. Citizens should be involved in projects, but designers refer that companies are
sometimes more interested in using “old-fashioned techniques” like focus groups, than
collaborative processes. This is even more sensible with political issues; results from the
collaborative process can be unpredictable, and not according to political decisions.
During the collaborative stage of this project, users’ feedback did not impact on deci-
sions, in our opinion its aim was just to gather public agreement, support for the pro-
ject. Open forums held by the city hall presented the service and allowed discussion
about it, but structural decisions were already made, and user’'s impressions did not
change final solutions.

Designers stressed the importance of design tools and prototyping, as a way of visual-
ising complex information and receive feedback about it.

Service design is a consistent methodology and should not be sold as a technological
feature, designers have to acknowledge the impact of their work, their engagement
with the society and values they represent or “translate” for users is a relevant work
and can influence opinions or promote change.

Their aim and the purpose of service design should be above consumer society, and
even if designers work for corporations, they should be aware of their "power”, as in-
fluencers and paradigm changers.

The entities involved in the project of MST failed to identify and incorporate the so-
cial dimension of this service, basing its choices on economical studies that allowed
them to approve the project. The weaknesses of the service and the problems it faces
nowadays are the results of a incomplete project, that strongly impacted in the life of
Almada.

It will be difficult, in the near future, to solve the service's structural problems, but we

hope that with the improvement of the country’s economic conditions and reinvest-

105



ment on the transport sector (which has already been announced for the 2019 govern-
ment budget), there will be a willingness to complete the line, according to the initial
MST project.

Negotiations to review the contract between the concessionaire of the MST and the
State, in order to make it less burdensome for the latter, are still underway. Seven years
after the MST Audit Follow-Up, the state continues to pay the consortium, large compen-
satory sums, due to the fact that user number from the initial forecast are not reached.
Despite its difficulties, MST has the value of having been the first light rail line to be
implemented in Portugal. After nine years since its inauguration, the centre of Almada
seems to be emerging from its lethargy, with the opening of new commercial services,

restaurants and leisure areas that will bring more people to the city.

—
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CHAPTER S

CONCLUSION






he subject of this research is Metro Sul do Tejo, a light rail service that operates

in Almada since 2009.

In spite of the innovative project and high expectations, from the entities in-
volved in its development, the service initial goals were never achieved.
Result of a public-private consortium, clearly disadvantageous for the state, the line
construction was suspended after several years of negative results.
In this work we analysed different hypothesis for the service's low performance, showed
by a high fraud rate, reduced user numbers, negative user’'s feedback about the expe-
rience provided.
We hope to have answered to this thesis’ questions pointing out different causes for
the service problems, which were not considered in the preliminary study: urban plan
of Almada and its impact on mobility of its residents; demographic changes in the pop-
ulation and the non-renovation of younger and active people living in the city-centre;
the economic crisis that severely impacted on the service implementation and forced
the suspension of lines 2 and 3 from initial project; the absence of design strategies
that limited the tangible and intangible aspects of the service provided.
In the course of this work we presented other service design projects, applied on transpor-
tation, as an example of good design practices. Our intention was to infer that the applica-
tion of design tools and processes is relevant to minimize errors, improve users’ feedback
and loyalty towards a service. The review of these projects was also valuable to ground the
suggestions made to MST, complemented with feedback from service designers working

mainly in Europe, who shared their reflections about the field and the difficulties they face.
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Lastly, considering the scarcity of academic research about service design in the trans-
portation sector, we hope that this work contributes to raise awareness about the sub-
ject, thus cultivating the conversation on the need of better public transportation and

mobility’s user-centred solutions.

—
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