TRANSPORTING MEGA-EVENTS TO SUSTAINABILITY:
Assessing Behaviors and Attitudes of Tourists and
Residents to Promote Sustainable Mobility
for 2014 Fifa World Cup

Dissertation
der Mathematisch-Naturwissenschaftlichen Fakultat
der Eberhard Karls Universitat Tubingen
zur Erlangung des Grades eines
Doktors der Philosophie
(Dr. phil.)

vorgelegt von
MSc Acéacia Cristina Mendes Malhado

aus Sao Paulo/Brasilien

Tubingen
2012



Tag der mundlichen Qualifikation: 11.12.2012

Dekan: Prof. Dr. Wolfgang Rosenstiel
1. Berichterstatter: Prof. Dr. Rainer Rothfuss

2. Berichterstatter: Prof. Dr. Gerd Kohlhepp



ABSTRACT

The opportunity to host a sport mega-event such as the FIFA World Cup raises
the opportunity to prosper Brazil, in particular the city of Manaus, in three ways.
Firstly, there is the planning phase which involves preparatory activities to
receive the FWC such as infrastructure improvement; secondly, the legacy
phase which accounts for long-term benefits; for instance the faster
development and improvement of an efficient public transport system that is
likely to benefit daily travellers and the economy in the years following the
event; and finally, the FWC not only can have the impetus to promote a
behavioural change in the residents and tourists, but also can change the host
country/city’s perception worldwide, benefiting Brazil's and Manaus” potential
for tourism. However, research integrating mobility, mega-events and travel
behavior is still in its infancy and there is a lack of baseline data and
guantitative studies. To address this shortfall, this study uses surveys of tourists
and residents during the 2010 FWC (South Africa) and pre 2014 FWC (Brazil)
to investigate travel attitudes and behaviours. The findings suggest the
perception of ‘travel time’ and ‘convenience’ are important factors in
influencing attitudes and posteriorly contributing to travel behavior change.
Additionally, information and habit were also found to be significant
determinants of attitudes. These results highlight the importance of providing
good access to clearly targeted information on sustainable travel options.
Based on these results it is argued that the successful development of
sustainable mobility for mega-events must involve a culturally aligned

combination of physical and behavioural measures.



RESUMO

A oportunidade de sediar um mega-evento esportivo, como a Copa do Mundo,
tem a aptidao de prosperar o Brasil, em particular a cidade de Manaus, de trés
maneiras principais. Primeiramente ha a fase de planejamento, o qual envolve
as atividades de preparacdo para receber a Copa de 2014, tais como melhoria
em infra-estrutura. Secundariamente, a fase do legado, a qual esta relacionada
aos beneficios & longo prazo, como € o0 caso do desenvolvimento e
aperfeicoamento de um sistema de transporte publico eficiente que ir4
certamente beneficiar os viajantes diarios e a economia nos anos seguintes ao
evento. Finalmente a Copa de 2014 ndo apenas terd o impeto de promover
uma mudanca de comportamento dos residentes e turistas, mas também
mudara a percepc¢ao da cidade e/ou do pais sede mundialmente, beneficiando
0 grande potencial para o turismo no Brasil e Manaus. No entanto, pesquisa
integrando mobilidade, mega-eventos e comportamento dos usuarios de
transporte ainda estd em sua infancia e ha uma escassez de dados basicos e
estudos quantitativos. No intuito de solucionar este défice, este estudo se
utiliza-se, principalmente, de pesquisas quantitativas atraves da aplicacdo de
questionarios & turistas e moradores durante a Copa de 2010 (Africa do Sul) e
pré Copa de 2014 (Brasil), para investigar as atitudes e comportamentos de
viagens. Os resultados sugerem que a percepcdo de 'tempo de viagem' e
‘conveniéncia’ sdo fatores importantes que influenciam atitudes e
posteriormente contribuem para a mudanga de comportamento dos viajantes.
Além disso, ‘informacdo” (ou a falta da mesma) e “habito® também foram
avaliados como determinantes significativos de atitudes. Estes resultados
destacam a importancia de fornecer um eficiente e eficaz acesso a informacao
claramente orientada para as opc¢des de viagens sustentaveis. Com base
nesses resultados, conclue-se que o desenvolvimento bem sucedido de uma
mobilidade sustentavel para mega-eventos deve envolver uma combinacao de

medidas fisicas e comportamentais.



ZUSAMMENFASSUNG

Die Chance, eine Sport Mega-Veranstaltung wie die FIFA Weltmeisterschaft
(WM) durchzufiihren, bietet fur Brasilien, besonders fur die Stadt Manaus, drei
mdgliche Wege, zu wachsen. Erstens gibt es die Planungsphase, die
vorbereitende Aktivitaten einschlief3t, wie z.B. infrastrukturelle Verbesserungen,
um die FIFA WM durchfihren zu konnen; zweitens die Phase nach der
Veranstaltung, die von Langzeit Vorteilen begleitet ist; wie bei einer schnellen
Entwicklung und Verbesserung eines effizienten 6ffentlichen Verkehrssystems
es der Fall ist, das voraussichtlich den Pendlern und der Wirtschaft in den der
Veranstaltung folgenden Jahren zu Gute kommt; und zuletzt kann die FIFA WM
nicht nur den AnstoR haben, eine Anderung der Verhaltensweise der Bewohner
und Touristen herbei zu fihren sondern kann auch das Ansehen des
Gastgeberlandes und der Gastgeberstadt weltweit verdndern, was dem
Potenzial Brasiliens und von Manaus fir den Tourismus zu Gute kommt.
Jedoch steckt die Forschung, die die Mobilitdt, Mega-Veranstaltungen und das
Reiseverhalten kombiniert, noch in den Kinderschuhen, es fehlt noch an
Grunddaten und quantitativen Studien. Um dieses Defizit zu bericksichtigen,
nutzt diese Studie Erhebungen von Touristen und Bewohnern wahrend der WM
2010 in Sudafrika und vor der WM 2014 in Brasilien, um die Gewohnheiten und
das Verhalten bei Reisen zu untersuchen. Die Ergebnisse zeigen, dass die
Wahrnehmung von ,Reisezeit* und ,Komfort® wichtige Faktoren sind, die die
Gewohnheiten beeinflussen und in Folge zu einer Veranderung des
Reiseverhaltens beitragen. Zusatzlich wurden Informationen und Verhalten als
signifikante EinflussgrofRen auf die Gewohnheiten erkannt. Diese Ergebnisse
veranschaulichen, dass es wichtig ist, guten Zugang zu gezielten Informationen
Uber zukunftsfahige Reiseoptionen anzubieten. Auf Grund dieser Ergebnisse
wird dargelegt, dass die erfolgreiche Entwicklung einer nachhaltigen Mobilitat
bei Mega-Veranstaltung eine an der Kultur ausgerichtete Kombination von

physikalischen und verhaltensbasierten Kenngréf3en einbeziehen muss.
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Chapter 1

INTRODUCTION

1. INTRODUCTION

1.1 Problem Statement

As described by Funk and Bruun (2007: 806), sport-tourism is “one of the fastest growing
niche markets in the tourism industry”. Roche (1994: 1) describes mega events as “short-
term events with long-term consequences”. This delineation identifies the ephemeral
character of mega-events, often lasting for a few days or weeks as compared to the long-
term consequences which can last for many years, affecting different actors positively and/or
negatively. It is important to ensure that this type of tourism is not only economically

profitable, but also minimizes negative social, cultural and environmental impacts.

Attaining such a balance is by no means simple. On one side, event planners are obliged to
respect certain environmental criteria, and since this gives them an educational role in this
area, mega-events actually contribute to further sustainable development. Conversely, the
increasing frequency of these events generates high local concentrations of traffic flows
intensifying the already existing traffic problems in most host cities. According to the
Brazilian’s transport agency (Empresa Brasileira de Planejamento de Transportes [Geipot],
2001), the habitant/vehicle rate can reach 2.5 in the main metropolitan regions of Brazil,
which include some of those cities hosting the FIFA Football World Cup (henceforth referred
to in this study by the acronym FWC). Thus, the planning and management of mobility for the
2014 FWC is an essential task, not only in justifying immediate measures to minimize these
impacts, but especially in finding solutions for the persistent mobility problems which already
affect major metropolises in Brazil. Regarding the challenge of growing rates of motorized
individual transport, a study developed by Lopes (2005) indicated that the motorization rate

in Brazil will have risen by about 50% within the next 10 years.

Beyond the growth of traffic problems, the relationship between environmental issues and
the planning process of tourism events in Brazil has received little attention from researchers
so far (Pereira, 2007). There is also a clear lack of research in the field of mobility and
tourist’s preferences and attitudes. There are huge gaps in the mobility and tourism literature
with respect to travel choice and attitudes (Kelly et al., 2007). More research specifically
addressing these challenges is needed if these topics are to be integrated within a holistic

approach of mega-event planning.
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Investment in transport infrastructure is known to generate direct benefits, mostly in the
short-term, as it creates jobs and facilitates coupling peak travel demand during mega-
events. This would be an important benefit of the 2014 FWC for the host city of Manaus.
However, when looking at it from a longer term perspective, other strategies with a focus on
mobility management, such as restrictive measures on car use and encouraging the use of
public transport (PT), should be implemented and/or promoted as well to also ensure the

long-term benefit and sustainability of mobility patterns.

According to Silva et al. (2008), mobility problems are not merely a consequence of physical
constraints of transport modes, but are closely related to environmental, economic, social

and behavioral aspects.
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1.2 Research Questions

Restating the problem statement, it appears that there is a lack of research regarding the
relationship and mutual influences among mega-events, mobility and behavior. As a result,
this opens up a series of research questions regarding mega-events and transport,
particularly in relation to the promotion of sustainable mobility for the 2014 FWC in Brazil. For

example:

=  Which behavioral theories and models would better encompass the travel behavior
change induced in the framework of a mega-event?

= How can the travel behavior of tourists and residents be changed in the framework of
a mega-event in order to promote more sustainable mobility behavior?

=  Which facilitating conditions are most effective in promoting sustainable mobility
among car users and which are the obstructive factors for increased use of
sustainable modes?

=  What are the possible and effective strategies to promote sustainable mobility for the
2014 World Cup?

=  How do tourists and residents respond in terms of perception and expected behavior
to these transport strategy options? How do the responses of car users and non-car
users vary?

=  How effective is the provision of information in promoting sustainable mobility?

= What are the expected outcomes of sustainable mobility aims for the 2014 FIFA

World Cup and for their long-term applicability?

25



Chapter 1

1.3 Research Purpose and Objectives

A challenge of this study is to show ways to transfer mobility related know-how from one host
city to another. As defended by Rothfuss (2005, 2006, 2007), transnational cooperation
among municipalities can be used as an instrument to sustain joint learning and exchange
processes. The ultimate purpose of this study is, then, to examine the attitudes and potential
behavior of tourists and residents in reference to strategies (measures, policies and
incentives). These strategies are specifically associated with attempts to shift residents’ and
tourists’ trips from private to public transport. The following specific objectives guide the

study:

= To select certain aspects of special interest from the last two FWC approaches in
mobility, and to evaluate in which ways and to what extent these aspects can be
transferred and adapted to the Brazilian context in general,

= To assess different ways in which tourists and residents can be motivated to use
sustainable transport during the 2014 FWC in Manaus;

= To facilitate the exchange of knowledge and information concerning the best
practices in mobility from the 2006 FWC/Germany and 2010 FWC/South Africa;

= To contribute to research and keep the promotion of best practices available in
sustainable transport and mobility for mega-events;

= To strengthen the concept of sustainable mobility in Brazil in the preparation phase,
during and after the 2014 FWC in Manaus;

» To evaluate how far environmental considerations influence the attitudes and
behavior of tourists and society concerning mobility;

= To link the sustainable development of tourism-events to the general planning and
management of sustainable mobility, including possible opportunities and threats for
the 2014 FWC in Manaus.
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1.4 Theoretical Framework

The theoretical framework and conceptual context of the research is articulated with an
extensive literature and documentation review. The literature review comprises 6 chapters.
The first two chapters present pertinent background information and definitions for
sustainability, mega-events, tourism and transport, as well as a discussion of related topics
and mutual influences among them. Further, behavior theories are examined, presenting
models that may respond to travel behavior change processes. In addition, behavior theories
and models (e.g. Theory of Planned Behavior [TPB], Theory of Reasoned Action [TRA], and
Needs-Opportunities-Abilities model [NOA]) are briefly presented. Later on, the chapters
"2006 FIFA World Cup™ and 2010 FIFA World Cup” introduce the mobility and transport
management strategies adopted in the last two Football World Cups (Germany 2006 and
South Africa 2010) as well as identify good practices that could be applied in Brazil. The last
chapter provides a description of urban mobility in Brazil and specifically for Manaus. Lastly,
the literature review presents a conclusion of its chapters with important findings that guide
the study and case-studies in outlining the appropriate and effective strategies, measures
and/or incentives to promote sustainable mobility for mega-events with long-term benefits to
the host city.

For the strategies and measures identified and outlined in this thesis to succeed it is not only
important to employ technological solutions and invest in infrastructure, but also to promote
mobility management that encourages changes in modal choices. Any strategy and policy in
sustainable mobility during a mega-event will not be a success if the policy makers do not
understand and effectively take into account traveler's behavior and attitudes. Therefore, a
behavioral approach is a promising research method to inform planners and to create a true

culture of sustainable mobility in mega-events.
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1.5 Thesis overview

This thesis is divided into 13 chapters:

1. Introduction

The “Introduction”™ chapter presents an explanation of the research problem, the research
guestions, the research purpose and objectives as well as the theoretical framework and

conceptual context to provide a pertinent basis to the study.

2. Methodology

The "Methodology™ chapter describes the methods used in the study. The phases which
guide the research process are outlined. The study sample, population and design of the two
case-studies are delineated. The instruments and approaches used to collect the data are
described, as well as the description of how the attributes and influences are derived to
ground the study.

3. Sustainable Development & Sustainable Transport

The chapter "Sustainable Development & Sustainable Transport™ is part of the literature
review and aims at reviewing different aspects of sustainability and transport, starting with an
overview of concepts and continuing with a brief discussion of the various impacts that

transport may have on the goal of achieving sustainable development.

4. Mega-Events

The "Mega-Events™ chapter is part of the literature review that intents to conceptualize mega-
events, starting with an overview of definitions and continuing with a discussion on the
linkages that mega-events may have on sustainability, tourism, transport, knowledge

exchange and behavioral change.

5. Behavioral Change — Theories and Models

The "Behavioral Change™ chapter is part of the literature review aiming at making a
refinement in models of behavior and theories of change; to expose the different applications
and uses of models and theories embodied in behavioral change. This chapter includes
models and theories focusing mainly on social-psychological factors. A few of the most

popular behavior change theories and models linked to travel behavior are also summarized.
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6. Germany 2006 FIFA World Cup

This chapter is part of the literature and documentation review of the 2006 FIFA World Cup
and highlights the main three phases of the mega-event: The planning phase (pre World
Cup), the management phase (during the World Cup) and the legacy (based on the "Green
Goal Legacy Report — 2006°). It serves also as a background for constructing the

guestionnaires which have been designed for the case-studies.

7. South Africa 2010 FIFA World Cup

This chapter, also part of the literature and documentation review, turns to the 2010 FIFA
World Cup. Additionally to the description of the three main phases of the mega-event, it
includes the author’s observations made of the World Cup. As the city of Johannesburg is
also one of the case-studies of this study, a brief profile of the city and its transport sector is
presented. This documentation review as well as the data analyzed from this case-study
assisted the development of the final survey applied in Brazil.

8. Brazil 2014 FIFA World Cup

This last chapter of the literature review primarily presents a profile of urban mobility in Brazil
and posteriorly involves transport development and the FWC. The main case-study refers to
the forthcoming 2014 FWC. The city of Manaus is used as groundwork and a basis for data
collection. A profile of the city as well as the urban mobility characteristics of the Northern

region of Brazil (Manaus) are also outlined in this chapter.

9. Case-study South Africa - Hypothesis

This chapter is an attempt to call into question the relationship between some variables
(influences and attributes) and its feasibility with regards to the 2010 FWC response of

tourists and residents.

10. Case-study Brazil - Hypothesis

This chapter challenges the influences that behavior theories and model may have in the
achievement of sustainable mobility for the 2014 FWC. Through the hypothesis it is possible
to test some of the variables (influences and attributes) and some of the research questions

can be answered directly.
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11. Results and Discussions

The "Results and Discussions™ chapter presents three subchapters: “Discussion case-study
South Africa™ presents results of the South Africa survey conducted in Johannesburg during
the 2010 FIFA World Cup; "Discussion case-study Brazil' presents the findings of a survey
performed in the city of Manaus pre 2014 FIFA World Cup; and "Discussion about patterns
between South Africa and Brazil” presents patterns and divergences between the two case-

studies.

12. Final interpretations and Frameworks

The ’“Final interpretation and Proposed Framework™ chapter presents the ultimate
interpretations of the data analyzed in the case-studies and develops two frameworks to
cope with urban mobility for mega-events, one aiming at short-term consequences (usually
only during the event itself) and the other aiming at travel behavioral change (long-term
benefit).

13. Conclusion

The last chapter reaffirms some of the important arguments of the thesis and identifies
central conclusions to answer the research questions. Additionally, a SWOT (Strength,
Weakness, Opportunities and Threats) analysis is raised to give potential and practical

solutions to cope with urban mobility during the 2014 FIFA World Cup.

Appendices

An appendix is included providing additional information of secondary importance on a
variety of topics covered in this thesis. A technical appendix is also included providing details

of the hypotheses and the analysis approach.

30



METHODOLOGY

Chapter 2

2. METHODOLOGY

This chapter describes the research methodology and a brief profile of the two surveys:

Johannesburg (South Africa) and Manaus (Brazil), a broader introduction of the cities is

given in the chapters 7 and 8, respectively. The objective is to outline each step in the

empirical data collection including the design of the quantitative research. Arguments are

presented that justify why the chosen research method is most suitable for this study.

A seven phase research process guides the study.

Literature Review
Documentation

Case Study |
South Africa

Transport
management

Data analysis

Case Study Il
Brazil

Data Analysis

Thesis

A literature review is carried out to describe
the concepts of the object studied: Mobility,
mega-events, tourism and sustainability. The
literature review informs the creation of the
research model and identifies the key
elements to be addressed: Perception,

behavior change, and attitudes.

Case-studies in South Africa and Brazil have
been conducted using data from face-to-face
surveys to investigate tourists’ and residents’
responses to a range of sociodemographic,
attitudinal and behavioral guestions. These
options relate to perception, preference, and
modal choice during the 2010 FWC and
intended modal choice for the 2014 FWC.

Data analysis procedures are used to
estimate tourists’ and residents’ travel
behavior, acceptance and preference between

car users and non-car users.
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2.1 Study Sample
Case-study research

Yin (1994: 13) defines a case-study as “an empirical enquiry that investigates a
contemporary phenomenon within its real-life context, especially when the boundaries
between phenomenon and context are not clearly evident ... it relies on multiple sources of
evidence.” Case-studies frequently are based on two or more methods of data collection
such as interviews, observation, questionnaires and document analyses. Creswell (1998)
adds that a case-study can be either a single case or a case bounded by time and place.
Leedy and Ormrod (2001: 149) suggest that a case-study is valuable to learn “more about a
litle know or poorly understood situation”. Case-studies have a considerable ability “to
provide answers to “‘why" and "how™ questions” (Rowley, 2002: 16). Given that this study
aims at "how to promote sustainable mobility for mega-event’, the selection of case-studies
seemed appropriate. Thus, it was considerable suitable to carry out case-studies using a

triangulation of different methods for this study.

2.1.1 Case-study: South Africa

The first case-study was performed in Johannesburg/South Africa during the 2010 FWC and
lasted about 15 days (from mid-June to early July - 2010). A total of 292 surveys were
conducted in total; nonetheless 59 surveys were invalid (e.g., not filled up completely) and
removed from the database. The sample consisted of 233 individuals of whom 64% were
male and 36% female. The age distribution of the sample showed that 75% belong to the
age group 18-35 years.

Concerning educational level, the groups were divided into some high school (7%), high
school certificate (19%), university diploma - “bachelors™ (45%), advanced studies -
‘masters’ (22%) and doctorate (2%). The place of residence of the sample was grouped by
continent to give a better overview: South African (44%, being 40% residents from
Johannesburg), European (21%), American (12%), Latin American (15%, being 8%

Brazilians), African 4% and others (4%).
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Figure 1 Characteristics of Respondents from the Case Study in South Africa

- Doctorate 2%
= Pos (MBA, MA) 22%
'g University 45%
g High school diploma 19%
i Some High School 7%

Class A 19%
a Class B 26%
% Class C 18%
é Class D 9%

Class E 11%

South Africa 44%

Europe 21%
Q America 12%
é Brazil 8%
é Latin America* 7%

Africa** 4%

Others 4%

56 + 5%

o) 36 - 55 20%

18-35 75%
g Female 36%
(“Cj Male 64%

* Excluding Brazil
** Excluding South Africa

'See footnote

The study area
The city of Johannesburg, also known as Jozi or Joburg, has a population of 3,8 million
according to the 2007 statistical records of the government of South Africa. The municipal

city’s land area is very large; listed as 1,645 Km? (Metropolis, 1998).

! The individual net monthly income was distributed as follows: 11% earn less than U$500, 9% earns
between U$500-1.000, 18% earn between U$1.000-2.000, 26% earn between U$2.000-5.000 and
19% earn more than U$5.000. This net monthly income was posteriorly grouped into social class
categories for the purpose of comparison.
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Map 1 Map of the Study Area - Johannesburg
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2.1.2 Main case-study: Brazil

The second case-study, considered as the principal case-study, was conducted in Manaus,
Brazil. The questionnaire survey lasted about 25 days (from mid-November to mid-December
2011). 565 surveys were conducted in total, of which 48 turned out to be invalid. The sample

consisted of 517 individuals of whom 48% were male and 52% were female.

The individual net monthly income has been used to define social classes: class E (<
R$751%): 11%, class D (R$751-1.200%: 26%, class C (R$1.200-5.174%: 38%, class B
(R$5.174-6.745%): 11% and class A (> R$6.745°%: 14%. This social class division is based on
the official Brazilian Institute for Geography and Statistics - IBGE (Instituto Brasileiro de

Geografia e Estétistica).

2 < US$370
3 US$370-592
4 US$592-2.550
® US$2.550-3.326
> US$3.326
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Figure 2 Characteristics of Respondents from the Case Study in Brazil

Doctorate
Pos (MBA, MA)
University

High school diploma

Educational level

Some High School

Class A
Class B
Class C

Class D

Social class

Class E

Manaus

Brazil*

Residence

Europe

56 +

2%

4%

6%

10%

41%
35%
12%
14%
11%
38%
26%
11%
85%

11%

36 -55 27%

Age

18-35 67%

Female 52%

Male 48%

Moto 10%

Auto
available| Gender

Car 47%

* Excluding the residents of Manaus
’ See footnote
More than half of the respondents were set in the lower social classes; this percentage

considerably decreases nevertheless when considering only the cluster tourists.

Regarding educational level it is worth saying that the respondents were slightly well-
educated. Whilst many of them possess a high school certificate or Bachelors degrees, the
majority still belongs to the younger age group where a higher educational level would be
unrealistic. Most of the respondents are residents in Manaus. Only one sixth of this sample

are tourists (national and international). The percentage difference fits with this study, since

" The age distribution of the sample showed that 67% belong to the age group 18-35 years, 27% to
the age group 36-55 years and 6% to the age group older than 56 years.
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residents can give better inputs about the urban mobility than tourists once they experience
daily the use of local transport. For those interviewed in this sample, more than half (around

57%) possesses a car or motorcycle.

The study area

The city of Manaus is located in the middle of the Amazon forest, on the north bank of the
Rio Negro, 18 km upstream of the rivers” confluence with the Rio Solim&es. Manaus is 1,450

km inland from the Atlantic Ocean.

Manaus is the Amazon’s largest city, covering an area of 11,401 km? and has an estimated
population of 1,802,525 habitants, 87% of which are concentrated in the urban area (IBGE,
2011).

Map 2 Map of the Study Area — Manaus
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2.2  Survey Structure

This research aims at improving the management of mobility for residents and tourists during
the 2014 FWC in Brazil. In this context, the survey description and data are focused, unless
otherwise stated, on the second case-study in Manaus/Brazil. The first case-study is
primarily used to provide baseline data for the second survey. Thus, new questions were
added to the Manaus survey to ensure that the survey comprehensively covered all the
relevant issues that had been identified as key in the South African survey. Likewise, some
of the questions from the South African survey were deleted from the Brazilian survey
because they were either directly connected with 2010 FWC or they would not provide

relevant information.

The survey was composed of 11 main question groups which relate to the 26 responses in

table 1.

Table 1 Attributes, Characteristics and Influences of the Chosen Transport Mode in Manaus

Attributes, characteristics &
influences

Transport modes in Manaus (chosen): Public
Transport, Non-motorized transport, Motorized
Individual Transport

Travel characteristics

Environmental Importance

Behavior reasons (only car
users)

Modal Satisfaction

Acceptability of strategies/
measures to be implemented to
2014 FWC

Implementation of cycling lanes
for 2014 FWC

Implementation of new modes
for 2014 FWC (only residents)

Modal choice at your city of
residence (only for tourists)

Modal intention to be used
during the FWC

Sociodemographic questions

Travel purpose

Travel time

Travel distance

Reason for modal choice

Modal frequency

Likert scale ranging from “very important™ to "not at alll
important®

Preventing factors for sustainable mobility

Facilitating conditions for PT use

Likert scale ranging from “very satisfied” to "not at all
satisfied”

Likert scale ranging from ‘totally agree™ to totally
disagree

Likert scale ranging from ‘totally agree’ to “totally
disagree’

Bicycle use frequency as transport and leisure
Facilitating measures for non-motorized transport use
Modal preference

Reasons for modal preference

Public transport, non-motorized transport, motorized
individual transport

Reason for modal choice

Public transport, non-motorized transport, motorized
individual transport

Gender, age group, place of residence, net monthly
income, educational level and auto availability
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The complete questionnaires applied in both case-studies can be found in appendix A and B.

Pre-testing the Survey

Prior to the development of the final questionnaires, a small group - of 4 people for the South
African’s survey and 9 people for the Brazilian’s survey - were recruited to complete the pre-
testing questionnaires; they provided inputs on their understanding of the questions and their
ability and the time constraints to complete it. The pre-testing questionnaires were important
to identify any term, abbreviation or word which was not familiar, to verify the clarity of the
guestions and finally to measure the time required to complete it. Additionally, the pre-testing
guestioners personally asked and discussed relevant questions which could bring useful
feedback to improve the quality of the questionnaire. Due to changes in the questionnaires,

both pre-testing samples were not included in the data tabulation.

Development of attributes and assessment of influences

Each of the travel mode choices selected (PT, NMT [Non-Motorized Transport] and MIT
[Motorized Individual Transport]) was analyzed further in terms of key attributes (travel time,
reason etc.). Consequently, these modes were separated into two clusters: car-users and
non-car users. These attributes have been analyzed in the context of their relevance to
influence modal choice for mega-events (see figure 3). The final attributes were mainly
defined through the literature review, analyses of past mega-events and the results of the
previous case-study (South Africa). The influences mentioned were derived from the main

determinants of the behavioral theories analyzed in the scope of the complete study.

Figure 3 Main Attributes and Influences to Modal Choice

*» Travel Time * Socio- )
* Travel Cost demographics
Attitudes Preferences
Economic Social
Perception Behavior
Modal
Choice
i Modal Inf ti Environ
Habit Choice nformation Travel Znvire
perception
» Comfort * Environm.
» Convenience Importance
* Safety

Source: Thesis’ author
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2.3 Data Approach

In general terms, there are two main approaches to undertake research: deductive and
inductive (DePoy & Gitlin, 2005). A deductive approach takes existing theories and concepts
to use as a “start’. The empirical findings are then used to test this theory, after this the
researcher can alter the theory to better reflect reality as confirmed through empirical data. It
begins with constructing a suitable theory about the topic of interest. This is narrowed down
into more specific hypotheses that can be tested. It is then narrowed down even further in
order to collect observations to address the hypotheses. This ultimately allows the

researcher to test the hypotheses with specific data and support, or not, the original theory.

Figure 4 Deductive Research Approach

Theory Observation

Hypotheses Confirmation or
Rejection

Source: Adapted from Trochim, 2001

An inductive approach is used when the researcher uses empirical data as a starting point.
The data is then used to formulate a new theory. It commences with specific observations
and measures, from which patterns and regularities are detected. Hypotheses can then be

formulated, finally leading to some general conclusions and a theory or model.

Figure 5 Inductive Research Approach

Tentative
Observations Hypotheses

Pattern Theory
Source: Adapted from Trochim, 2001

The most suitable approach for this type of research would normally be a deductive
approach based on existing theories, frameworks and models. However, there is virtually no
published research in the travel behavior field linked with mega-events - most of the travel
behavior theories apply to daily mobility. Thus, the best strategy for the present research
would be to combine the two approaches; where theory leads to observations which in turn
lead to identification of new patterns which lead to the development of a new model. Some
variables were identified through the literature review (pre-existing theories and models), and
other variables were identified through the case-studies (respondents). As a final outcome an
alternative theoretical framework is presented, but is also based on the adaptation of existing

theories.
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2.4 Data Collection

Qualitative versus quantitative data

The basic instruments for qualitative or quantitative research are related to data collection
methods which can be case-studies, surveys or interviews (Simon & Burstein, 1985).
Quantitative research methods focus on statistical approaches and qualitative methods are
based on content analysis, comparative analysis, and interpretation (Strauss & Corbin,
1990). Graziano and Raulin (2004) refer to qualitative research methods as a low-constraint
method, meaning that qualitative methods strongly depend on how the researcher perceives
his data to be. Holloway (1997) says that qualitative research is about making inquiries that
lead researchers to understand how people behave and interact in their environments.

Quantitative methods are described by Creswell (2009: 4) as: “...a means for testing
objective theories by examining the relationship among variables”, meaning that quantitative
methods seek numerical values; obtaining quantitative data, which can then be statistically
analyzed and interpreted. Horna (1994) adds that quantitative research designs are
characterized by the assumption that human behavior can be explained by social facts
which can be investigated by methodologies that utilize the deductive logic of the natural
sciences. For this study, a quantitative data approach is adopted. The quantitative data of the
research within this study consists of two surveys. Note that although the research is based
on quantitative data, the survey answers also provide qualitative information. A growing
number of travel surveys for example, now collect attitudinal issues. These surveys usually
present a series of attitudinal questions in which respondents are asked whether they agree
or disagree on a 5 or 7 point scale (Likert scale). Attitudinal questions, here outlined by
attitude theories (TPB, TRA, TIB [Theory of Interpersonal Behavior]), provide a means for
measuring qualitative factors important in travel behavior. Analyses of these surveys
consistently show that at least some attitudinal factors are significant predictors of travel
behavior and are often more significant than traditional demographic variables (Puuri et al.,
2010).

Moreover, economics theories of travel behavior - here articulated as expected utility and
rational choice - are widely used in the development of quantitative models. They can also

provide a guiding framework for qualitative research.

Primary and secondary data

Data collected can be obtained by two different sources: primary and secondary data (see
table 2). Primary data refers to data that was collected by the researcher. Here, the

researcher was guiding the research which led to the creation of the data (Burns, 2000).
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Secondary data (sometimes referred to as meta-data) refers to information that was not
specifically collected for the particular study in question, for example the data extracted from

company websites, annual reports or statistical databases (Burns, 2000).

The research’s primary data consisted of two surveys that represent the base of the
empirical material. In addition, qualitative data collected through some open questions (only
in the first survey) are used to further gain an in-depth and nuanced understanding of the
results of the empirical surveys. The secondary data used in this study is presented mainly in

the context of the literature review.

Table 2 Comparison of Primary and Secondary Data

Primary Secondary
Definition Data that the researcher has Existing data from other sources
collected himself
Sources A primary source contains first-  Secondary sources offer an
hand information about a topic interpretation of information gathered
from primary sources
Source e Interviews e Scientific literature
examples e Surveys ¢ Studies and meta-studies
e Observations e Statistical databases
Advantages/ Offers tailored information but Usually inexpensive to obtain and

disadvantages tends to be expensive to conduct analyzed rapidly; need for sorting out
and takes a long time to process the relevant information for the
respective research

Source: Adapted from Burns, 2010

The advantage of surveys is their cost in relation to the large amount of data that can be
collected. The disadvantage is that written surveys don’t allow respondents to clarify a
confusing question and to explain a specific answer, which could bring qualitative inputs to
the research. Additionally, the survey provides a uniqueness in gathering information not
available from other sources. Through surveys, the same information can be collected from
each respondent (standardization of measurement); and they can be adjusted to the
research needs or to complement existing data from secondary sources. To provide valid

results, the sample should represent the population fairly (unbiased).

The two surveys were designed as cross-sectional surveys, meaning that the data have
been collected at one point in time from a sample selected to represent a larger population.
The surveys were administered through personal (face-to-face) interviewing, where
respondents had a written questionnaire to answer closed and open questions, which
declined refusal rates. Additionally, the respondents could take advantage of interviewer

presence in case of uncertainties.
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2.5 Data Analysis

The quantitative data analysis, performed with the Statistical Package for Social Science

(SPSS) version 19.0, provides two types of statistics: descriptive and inferential statistics.

Descriptive statistical analysis was used to analyze demographic characteristics. The
population was defined; each member having been assessed and an estimated worth (mean,
standard deviation etc.) given, based on those values. The resulting average was assumed

as a parameter.

Inferential statistics were used to make inferences about the population from the information
contained in the samples. There are two types of tests conducted through inferential

statistics in this study:

- Tests of group differences were carried out, mainly related to cluster | (tourists and
residents) and cluster Il (car users and non-car users) and the differences (within the
cluster) to their mean scores on some response variables.

- Tests on association between selected variables (e.g., environmental concern and
education level) were made to find out whether there is, or not, a relationship between

them within the population.

Similarities and differences between clusters were explored using inferential statistics: Mann-
Whitney U Test (non-parametric test), independent and dependent samples t-tests (to
compare means) and chi-square tests (for categorical data). The statistical tests were used
to compare and contrast the different cluster’s responses and to answer the hypotheses

designed in table 3.

Clustering according to certain respondent characteristics is a simple and effective way to
investigate heterogeneity within a single sample. It also allows the researcher to highlight the
differences between groups. Socio-demographic characteristics are consistently cited as a
major source of heterogeneity. Some researchers suggest that perception, past experiences

and attitudes may also be valuable grouping variables (Boxall & Adamowiccz, 2002).

The hypotheses are constructed here, not to transpose the research question, but to provide

statistical reinforcement to support the research questions.

The method of analyzing data through “hypothesis testing" is appropriate to this study as one
of the research questions and/or research objectives is to determine whether or not sample

data support the behavior theories and models concerning the population.
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Table 3 Hypothesis from Case-Studies: South Africa and Brazil

Hypothesis Case-Study South Africa Statistical analysis
H1SA: Satisfaction (Cluster 1) Regression

H2SA: Modal choice (Holiday vs. Daily) Contingency Coefficient
H3SA: Information evaluation (Cluster 1) Pearson Correlation
H4SA: Possible reasons for modal choice Regression

Independent Samples Test

Hypothesis Case-Study Brazil Statistical analysis

H1BR: Satisfaction (Cluster 2) Mann-Whitney-U-Test
Independent Samples Test

H2BR: Non-motorized transport (Cluster 2) Mann-Whitney-U-Test

H3BR: Modal choice vs. modal intention Independent Samples Test

Chi-Square Tests

H4BR: Strategies and acceptability Mann-Whitney-U-Test
(Cluster 2) Independent Samples Test
H5BR: Possible reasons for modal choice Cross-tabulation

H6BR: Aspects preventing PT use Paired Samples Test
H7BR: Facilitating measures for PT use Cross-tabulation

H8BR: Reasons for modal choice at home Contingency Coefficient
and on holidays

Regarding their statistical significance, the results were analyzed at a confidence level of

95%. i.e., unless otherwise stated, the findings are statistically significant at p<0,05.
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2.6 Validity and Reliability

According to Saunders and Thornhill (2003) “validity” deals with the extent in which research
findings are really what they appear to be. Reliability however, assess whether the measures
yield the same results on other occasions, whether similar results will be reached by other
observers and if there is a transparency in how sense was made from data. One could define
valid and reliable knowledge as the aim all science strives for (Lafaille & Wildeboer, 1995:
17).

Validity refers to the truthfulness of a measurement; encompassing therefore the degree to

which data provides relevant information for the research.

Internal validity refers to the validity with which “statements can be made about whether
there is a causal relationship between one variable and another with regards the form in
which the variables are manipulated or measured” (Cook & Campbell, 1979: 38), in other
words it relates to the extent to which the observations reflect the phenomenon and variables
investigated in the study. To assure internal validity, the respondents were informed prior to
the survey’s fulfillment about the purpose of the study, and that resulted in more congruent

answers and a reduced chance of misinterpretations.

External validity refers to the “approximate validity with which we can infer that the presumed
causal relationship can be generalized to and across alternative measures of the cause and
effect as well as across different types of persons, settings, and times” (Cook & Campbell,
1979: 37). This means the extent to which the results can provide guidance in what will
happen in another situation. The outcomes of this study relate to the answers of respondents
with different socio-demographic profiles on travel behavior and attitudes on a daily basis
and in mega-events; this means that the results are general and could be useful to provide

insights and elucidate cases at other host cities.

Finally, validity was also ensured through extensive literature and documentary review,

generous scientific discussion and testing of hypotheses.

Reliability is a means to examine the observations’ degree of consistency and stability
(Rosenthal & Rosnow, 1984). Reliability refers to the degree in which data are truthful and
the extent to which results are replicable. The goal of reliability is to minimize the errors and
biases in a study. The objective is to be assured that if later on another researcher conducts
the same study, the researcher will arrive at the same findings and conclusions (Yin, 1994).
To ensure a high reliability, a framework of questions also based on literature reviews was
pre-designed in the surveys.
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In human sciences reliability means observation without systematic bias, meaning that
repeated application of a research instrument upon identical persons should show identical
results. In this study reliability was also tested through asking the same question with slightly
different wording in different parts of the survey. This ensued as a consequence of deriving
data from multi-resources. Additionally, reliability was attested by conducting a pre-test on a

small sample of individuals (pilot study).

Reliability and validity ensure credibility and trustworthiness of research findings (Saunders &
Thornhill, 2003); therefore, validity and reliability were crucial in the development of an

adequate methodology for this study.
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2.7 Scope and Limitations of the Study

This dissertation’s research scope is the study of promoting sustainable mobility for 2014
FIFA World Cup at the host city Manaus. The study covers some behavioral theories and
models to outline possible travel behavior at mega-events. The outcomes are likely to
provide reliable insights for traffic management at other host cities; however this study
restrains itself to a final recommendation, through a SWOT analysis designed particularly for

the city of Manaus.

Additionally, the study considers only the local mobility management of a particular host city
and does not consider the mobility between the host cities with a higher impact on their

environment than urban mobility.
Some of the limitations encountered during the study include:

= Financial constraints: the quantity of data collected was limited by monetary budget,
the timeframe for surveying individuals in Johannesburg/South Africa as well as in
Manaus/Brazil was constrained by financial issues;

= Time constraints: this study has a limited time to present the results and outcomes,
since the next FIFA World Cup will happen in 2014, and if strategies and
interventions are to be implemented they should be planned and applied as soon as
possible to guarantee efficient results and transport-planners response in a viable
timeframe;

= Data constraints: there was a complete lack of data resources for comparisons in this

study specifically concerning travel behavior at mega-events.
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3. SUSTAINABILITY & TRANSPORT

3.1 Sustainable Development

“Sustainability is equity and harmony extended into the future, a careful journey without an
endpoint, a continuous striving for the harmonious co-evolution of environmental, economic

and socio-cultural goals” (Mega & Pedersen, 1998: 2)

1...] sustainability is not about threat analysis; sustainability is about systems analysis.
Specifically, it is about how environmental, economic, and social systems interact to their
mutual advantage or disadvantage at various space-based scales of operation”
(Transportation Research Board [TRB], 1997)

Sustainability has a multidisciplinary nature, which explains why it has a wide variety of
definitions. Given the variety of disciplines and concerns represented under this concept, and
given the different interests that certain stakeholders in politics, economy and society lay in
the term, it was inevitable that numerous interpretations and definitions arose. Despite the
multiplicity of definitions, it is common sense among scholars that they should address some
aspect of welfare and needs of current and future generations and take into consideration the

limitations on natural resource use and the challenge of environmental degradation.

Even though there are a huge number of definitions for sustainable development, one of the
most widely used is probably the one given by the World Commission on Environment and

Development in the report entitled "Our Common Future’:

Sustainable development is development that meets the needs of the present without
compromising the needs of future generations to meet their own needs (World Commission
on Environment and Development [WECD], 1987).

Sustainability is sometimes defined more narrowly, focusing on a few specific problems like
environmental and/or resource degradation. However, limited concepts of sustainability can
inadequately overlook connections between issues and opportunities for integrated solutions,
missing a more comprehensive analysis that may help to identify optimal strategies that

achieve multiple planning objectives (Victoria Transport Policy Institute [VTPI], 2005).

The field of sustainability can be conceptually split into three main dimensions: environmental
protection, economic sustainability, and social equity; those dimensions are usually

presented interlinked and, in practice, they interlace considerably. For example, mobility is an
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environmental concern which also affects equity - a social concern - and tourism industries;
an economic concern (Litman, 2006). The concept of sustainable development
acknowledges that economic and social development has to be integrated with
environmental sustainability (Wijkman, 1999), and that genuinely sustainable solutions

therefore require an integrated approach.

According to Litman (2006), sustainability requires a conservation ethic that strives to
maximize resource efficiency; in contrast to the conventional consumption ethic (ranging
from poverty to extravagance), which strives to maximize the amount of resources (including
transport/mobility) that people can consume. Figure 6 shows that sustainable development

maximizes the efficiency with which material wealth provides happiness.

Figure 6 Sustainable Development

B Efficient
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Source: Litman, 2006a

One of the most powerful global trends in sustainable development is to handle the
increasing urbanization process and consequences on mobility and resource efficiency. The
United Nations Human Settlement Programme estimates that by 2050 some 70% of the
world population will live in cities (United Nations Human Settlements Programme [UN-
Habitat], 2008). Thus, sustainable development must not only deal with the multi-dimensional
concept (economic, social and environmental), but also pay high consideration to the
expanding needs of a growing world population with drastically changing consumption
patterns. There is a growing interest in sustainability and its implications for transport
planning (Litman & Burwell, 2006); indeed, sustainable transport can be viewed as an

expression of sustainable development in the transport sector.
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3.2 Sustainable Transport

“Environmentally Sustainable Transportation (EST) is: Transportation that does not
endanger public health or ecosystems and meets needs for access consistent with (a) use
of renewable resources at below their rates of regeneration, and (b) use of non-renewable

resources at below the rates of development of renewable substitutes”.
(Organization of Economic Coordinator and Development [OECD], 1998)

“A sustainable urban transport and land use system provides access to goods and services
in an efficient way for all inhabitants of the urban area, protects the environment, cultural
heritage and ecosystems for the present generation, and does not endanger the
opportunities of future generations to reach at least the same welfare level as those living
now, including the welfare they derive from their natural environment and cultural heritage”
(Black et al., 2002: 186)

“A transport system and transport patterns that can provide the means and opportunities to
meet economic, environmental and social needs efficiently and equitably, while minimizing
avoidable or unnecessary adverse impacts and their associated costs, over relevant space

and time scales” (European Commission [EC], 2001)

A great number of authors and institutions have provided definitions for sustainable transport
(see quotes). These definitions are reasonably broad ranging, although they all include an
acknowledgement of the fundamental need to ensure mobility and accessibility for current

and future generations while mitigating the negative externalities.

From the various definitions of sustainable transport, the one adopted by the European
Union’s Ministers of Transport (Council of the European Union, 2001) is perhaps most

comprehensive. This definition states that a sustainable transport system is one that:

= Allows the basic access and development needs of individuals, companies and
societies to be met safely and in a manner consistent with human and ecosystem
health, and promises equity within and between successive generations;

= |s affordable, operates fairly and efficiently, offers choice of transport mode, and
supports a competitive economy, as well as balanced regional development;

= Limits emissions and waste within the planet’s ability to absorb them, uses renewable
resources at or below their rates of generation, and, uses non-renewable resources
at or below the rates of development of renewable substitutes while minimizing the
impact on land and the generation of noise.
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This definition is preferred by many experts, because it highlights that sustainable
transportation must proportionally address the economic, social and environmental
dimensions of sustainability. It considers both the individual’s and society’s interests while

takes into account human and ecosystem health.

Sustainable transport (as defined in figure 7), describes the modes, systems and planning of
transport (infrastructure and logistics) following the principles of sustainability. It is important
to note that genuine sustainability can only be achieved if all three dimensions of

sustainability (as previously outlined) are addressed simultaneously.

Figure 7 Sustainable Transport and its Dimensions

SUSTAINABLE TRANSPORT

Environment Economy Society
+Climate change *Growth *Safety

*Air quality - Jobs *Health
*Nuisance «Fair price *Access
+Land use « Competitiveness *Equity
*Waste «Choice +Disturbance

Source: Adapted from UK Department of the Environment, Transport and the Regions, 1999
(Rodrigue et al., 2009)

Transport currently plays a key role in the global economy and arguably faces the greatest
challenges in terms of sustainable development. Current and future transport development is

an important factor in sustaining the world’s limited resources and capacity.

There is an increasing requirement for transport and greater mobility in society. Transport
systems exist to provide social and economic connections, and people quickly take up the
opportunities offered by increased mobility (Schafer, 1998). However, the advantages of
increased mobility need to be balanced against the environmental, social and economic
disadvantages of transport on the welfare of present and future generations. Figure 8
illustrates how these conflicting desires can be accommodated by balancing the positive

(improve, enhance, maximize) and negative (mitigate, minimize) impacts of transport.
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Figure 8 Potential Solutions for Achieving Sustainable Transport
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*Improve mobility, especially for people with reduced mobility
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*Improve safety for users

*Improve security ofoperation (e.g. working conditions)
*Enhance social equity among different groups

»Mitigate disturbances such as noise and “visual pollution®

*Secure financial affordability in terms of transport costs for users
and goods

* Accommodate pricing that reflects true costs
*Cost-effective service

«Improve alternative modes and intermodal transport choices
*Maximize economic benefits such as job creation

*Minimize economic costs

Source: Thesis’ author (adapted from different authors)

The main challenge in achieving sustainable transport is to manage economic growth, and

social demands for mobility, with the environmental costs of the transport sector. The goal is

to aggregate these driving forces, such as (based on European Commission Extra project,
2001a):

A change in people’s travel behavior through reducing travelling needs, promoting

NMT and changing other choices of consumption to mitigate environmental impacts

among other benefits;

Technological development and improvements, especially in vehicles (e.g., particle

filters, engine controls to save fuel, etc.), to advance efficiency/effectiveness while

reducing environmental impacts, the "know-how™ exchange plays a key role in this

driving force;

A pricing system which incorporates social and environmental costs of travelling,

thereby influencing the overall consumption of transport services (cost-effective

service) and promoting more environmentally-friendly modes such as NMT and PT,;
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= An effort into equity, accessibility, intermodality and mobility management, to meet
transport needs with the most efficient transport demand and patterns, while

respecting quality and other social goals such as human health and security.

Environmental impacts of transport

The transport sector has significant impact on the environment, consuming a huge amount of
natural, mostly non-renewable, energy resources; currently 95% of energy comes from
petroleum (Intergovernmental Panel on Climate Change [IPCC], 2007). In terms of energy
sources, transport accounts for between 20% and 25% of world energy consumption and
carbon dioxide emissions (World Energy Council, 2007). Greenhouse gas emissions from
transport are increasing at a faster rate than any other energy using sector, with about three
guarters coming from road vehicles (IPCC, 2007). Road transport is also a major contributor

to local air pollution (Environmental Protection Agency [EPA], 2002).

The central issue with natural resources such as petroleum is that they are being consumed
at a far higher level than is sustainable. At the present rate of consumption future
generations will be left with far fewer natural resources than currently exist (Wackernagel &
Rees, 1996). Therefore, at least from the point of view of sustainability, the key challenges
for making transport more sustainable are addressing the enormous consumption of
renewable and non-renewable resources while simultaneously reducing environmental

impacts.

The mitigation of the environmental impacts of transport is therefore one of the key strategies
for sustainability. Transport significantly contributes to climate change and air pollution, low

water quality, low soil quality and land take:

» Climate change and air pollution. The transport sector plays a crucial and growing
role in world emissions of GHGs (IPCC, 2007). In 2004, transport energy use
amounted to 26% of total world energy use and the transport sector was responsible
for about 23% of world energy-related GHG emissions (International Energy Agency
[IEA], 2006). Additionally, the transport emissions are one of the major sources of air
pollution in urban areas.

=  Water quality. Transport affects water quality and aquatic ecosystems in a variety of
ways. Water pollution refers to harmful substances released into surface or ground
water, either directly or indirectly (e.g., oil drips and disposal). Hydrological impacts

refer to changes in surface -streams and rivers- and groundwater flows, for example
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the increased flooding and loss of wetlands (Arnold & Gibbons, 1996; EPA, 1999;
Forman et al., 2002).

= Soil quality. Fuel, particles emissions and other hazardous materials discarded from
vehicle use or operations can contaminate soil, land and vegetation (Rodrigue et al.,
2009).

» Land take. “Transport infrastructure has a permanent and often irreversible impact on
the environment in terms of land use and land intrusion” (Commission of the
European Communities [CEC], 1992: 25). Major transport infrastructure can affect the
quality of life by creating physical barriers, reducing urban aesthetics and affecting
the built heritage (Rodrigue et al., 2009).

Social impacts of transport

The transport sector plays a major role in the social dimension. It generates substantial
employment, assists development, and provides access to all kinds of services, leisure
activities and job opportunities (EC, 2001b). Therefore, the transport sector is socially
dimensioned as enabling mobility, and thus cultural exchange, information flow, business

opportunities, scientific development, and innovations etc.

Social impacts relate to impacts on individuals and society and include the effects on
characteristics of communities such as cohesion, stability and services, way of life,
environment (such as the quality of air), health and wellbeing, and personal fears and sense

of security (Department for Transport [DfT], 2010).

Socially, an important requirement for the transport sector is that it should deliver its services
equally to different regions, interest groups and also, across generations. Unfortunately, this
is often not the case; marginal groups and disadvantaged people may not have services
available to them, the prices may not be affordable for people with low incomes, and certain
areas are frequently better serviced than others (Donald & Pickup, 1991; Lee & Murie, 1999;
Tyrell, 2000). This may lead to social exclusion from the activities of society and, rather than
supporting the well-being of individuals, it hinders them. It has been suggested that there are
seven categories of sources of social exclusion connected to transport: physical exclusion,
geographical inaccessibility, exclusion from facilities, economic barriers, time-based barriers,

fear-based exclusion and space exclusion (Church et al., 1999).

Current trends in transport are critical from the perspective of sustainability. For example,

increasing levels of car dependency are driving social exclusion of people dependent on
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public transport, while liberalization of transport services is affecting employment and
working conditions. In this content, policy actions have to attain a balance between, usually

detrimental, economic, environmental and social objectives (EC, 2001b).

Economic impacts of transport

The transport sector is a major component of the economy; it significantly contributes to
economic growth and development of cities and nations. The transport sector provides
mobility for goods and people, employs millions of workers, generates business opportunities
and revenues and, finally allows information flows and scientific development. Moreover,
over the past 50 years transport has been the quickest growing sector in many industrialized

countries (United Nations Environment Programme [UNEP], 2001).

However, such growth cannot continue indefinitely due to the many unsustainable impacts of
transport. It is even possible that further growth will create greater economic inefficiency than
add net value to the economy. Thus one of the key foci in terms of the welfare of society is
the decoupling of economic growth and transport growth (EC, 2001).

As illustrated in figure 9, there are a wide range of potential economic benefits created by the
transport sector. Some of these are direct (income related) and some indirect (accessibility
related), impacting transport supply and demand. The more challenging issue is assessing

the extent of economic benefits for specific modes and locations (Rodrigue et al., 2009).

Figure 9 Economic Benefits of the Transport Sector

Direct Transport Direct Transport Indirect 3 3
Supply P DemandIO Microeconomic Indirect Macroeconomic
*Income from *Improved accessibility *Rent income « Formation of distribution
transport operations «Time and cost « Lower price of networks
(fares and wages) savings commodities « Attraction and
*Access to wider + Productivity gains « Higher supply of accumulation of
distribution markets « Division of labor commodities economic activites
and niches « Access to a wider *Increased
range of suppliers and competitiveness
consumers * Growth of consumption
« Economies of scale « Fullfilling mobility needs

Source: Adapted from European Conference of Ministers of Transport (Rodrigue et al., 2009)
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A sustainable transport strategy would also need to commit to, as its core objective, the goal
of efficiently using transport for the purpose of growth and benefiting society. Transport
should also provide a fair pricing strategy, meaning that users are bearing the full costs
(economic, social and environmental ones). A transport system where competition is fair and
open is likely to promote a more sustainable modal choice and efficiency (Rodrigue et al.,
2009).

Transport is clearly essential in the operation of economy, but much still needs to be
understood about the ways in which an efficient transport sector can improve economic
productivity (Eberts, 2000). By its nature, the transport sector depends on the resources and
services provided by the earth’s natural systems (the environment); and those resources are
critical for the functioning of the transport sector and offered infrastructure (social dimension).
Thus, without incorporating a strong social and environmental dimension, the economic

dimension cannot be productive in the longer term.

Sustainable Mobility

The Swiss study on sustainable mobility, entitled “Criteria for sustainable mobility”, has
proposed a set of indicators based on three aspects of sustainability: economic,
environmental and social. The economic perspective was defined as the optimal use of
resources, efficient markets and improved general well-being. The environmental
perspective, on the other hand, considers the limits of natural resources and the carrying
capacity of ecosystems, thus imposing limits for economic development. The social
perspective emphasizes the distribution of wealth and therefore discusses equal
opportunities, basic needs and rights. The figure below illustrates the range of criteria that
were identified as being relevant to the transport sector within the three aspects of
sustainability. The indicators that have been proposed (see figure 10) are structured
following this criterion.

Figure 10 Sustainability Criteria for the Transport Sector
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4. MEGA-EVENTS

4.1 Definitions

“[...] put the country (or city) on the map, providing significant international exposure [and
discuss the possibility that events] can also be seen as political events that serve to
showcase the economic, political, and cultural power [...] or as a signal that a country has
arrived as a major figure on the international scene”

(Matheson & Baade 2004: 108)

The single word “event” has been extensively defined and broadly explained by a number of
authors. For example, Getz (2005: 21) defined events as “themed public celebrations” while
Van der Wagen and Carlos (2005: 15) acknowledge that “the most common events are
community related”. Both of these definitions highlight the involvement and/or participation of

society in the event.

Considering that a FIFA Football World Cup is a world-class sport event, these definitions
can be expanded to take into consideration the global aspect. The following definition offered
by Getz (2005: 18), encompassing not only the global nature of the FWC and other major
sports events but also incorporating the tourism significance of such events, is well suited to

this study:

“Global events, by way of their size or significance, are those that yield extraordinarily high
levels of tourism, media coverage, prestige, or economic impact for the host community,

venue or organization”.

This global aspect of events has been considered by various authors (Dolles & Soderman,
2008; Matheson & Baade, 2004), especially in the context that such mega-sporting events
allow instantaneous access to a global market of (TV) spectators from which the host
city/country can transmit images and knowledge of its culture, landscape and society to
others nations.

Mega-events, according to Roche (2000: 1) are “large-scale cultural (including commercial
and sporting) events, which have a dramatic character, mass popular appeal and
international significance”. These events are characterized by significant alterations to the

host city/country (also in terms of tourism) and attract substantial media coverage and (TV)
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spectators from a large number of countries. Such a definition identifies the key role that

these events may have in tourism in destination development and image building.

Mega-sport events can have wide-ranging effects (see Figure 11) on various aspects of

society: economic, political, commercial, physical, socio-cultural, and psychological.

Figure 11 Systems Thinking — Overview Map
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Source: Adapted from Dodouras and James, 2004.

Mega-events have the aptitude to generate benefits and impact a host city economically,
socially and environmentally. Economically, these mega-events contribute to job creation,
increase in tourism demand and revenue, urban development and infrastructure
improvement. Matheson and Baade (2004) suggest that hosting a mega-event leads to
significant costs as well as large benefits. Socially, a mega-event generates an intense
period of “identity” formation and patriotism for the host residents and contributes to boosting
the country/cities global image thereby generating further opportunities. In other words, as
Bovy et al. (2003) succinctly state, mega-events put the respective city or region “on the
world map” (i.e. make them visible worldwide). Environmentally, mega-events that are well-
conducted can act synergistically with other initiatives to produce behavioral change in favor
of the environment, improve urban development in a sustainable way and cooperate with
other organizations and institutions to reduce the emission of greenhouse gases by transport
and venues. As Bovy et al. (2003) clearly identify, mega-events are obliged to respect certain
environmental criteria and thus play an educational role in this area, which contributes to

furthering sustainable development.

Mega-events also attract considerable incentives from governments at local, state and

national levels to push forward structural reforms and upgrade infrastructure. For example,
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Black and Westhuizen (2004) state that the opportunity to host a mega-event incites the
governments to invest ponderously in urban renewal and infrastructure upgrades. Thus,
mega-events produce a visible transformation of many cities with the infrastructure upgrade
such as stadia, convention centers, and associated accommodation, cultural and leisure
facilities to host visitors and residents (Hall, 2012). Nevertheless, these infrastructure
upgrades often benefit only a small portion of the city/region, and in many cases the most
marginalized elements of the population are those that reap the least benefits from such
events (Pillay & Bass, 2008).

Given these shortcomings, there has been significant debate in the literature (e.g., Lee &
Taylor, 2005; Kasimati, 2003) regarding the true value of mega-events in terms of their
economic impact and caution, and the necessity of analyzing the economic “winners™ and
“losers” that may arise from hosting a mega-event. The literature on mega-events usually
focuses on the potential of the event to create an economic boom for the host city/country
(Fourie & Santana-Gallego, 2010). However, this strict economic focus may be misleading.
Gratton et al. (2005: 234) note that “sports events are increasingly seen as part of a broader
tourism strategy aimed at raising the profile of a city, and therefore success cannot be judged
on simply a profit and loss basis”. Indeed, recent research has been somewhat more realistic
about the possible returns for countries/cities based on a careful examination of pre- and

post-event data.
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4.2 Mega-Events & Sustainability

“With increasing concern regarding global climate change, there is a growing need to ensure
responsible management practices for mega events that take cognisance of the reality and
challenges regarding this phenomenon. [...] appropriate environmental management
strategies and guidelines ensure that operations are conducted in a sustainable manner”
(Otto & Heath, 2009: 169)

Mega-sports events are widely recognized as having environmental impacts and, despite
recent research on the potential contributions of mega-events to environmental impacts,
most studies have focused on the economic perspective. An apparent reason for this bias is
that the assessment of environmental impacts of mega-events is a complex and, typically, an
arduous task. Indeed, it is exceedingly difficult to measure the benefits of mega-events using
only verifiable economic instruments such as cost and revenue (Dodouras & James, 2004).

Environmental aspects, as an issue to be taken into consideration in planning or
development of mega-events, is a relatively recent focus of research and practice, but has
become increasingly integrated into the hosting of mega-events (Dredge & Whitford, 2010);
punctually the first showcase for ‘green” event management occurred in 1994 at the
Lilehammer Winter Olympic Games in Norway. In 2006, Germany was the first country to
incorporate sustainable practices into the planning and development of a Football World
Cup. In 2010, the South African government and the "Fédération Internationale de Football
Association”™ (FIFA) created the Football for Hope program with the objective of producing a
unique and global movement that uses the power of football to achieve sustainable social
development (FIFA, 2010).

Mega-events inevitably produce both negative and positive benefits depending upon the
focus of the research. On the one hand, a mega-event can offer benefits for the host
city/country in terms of improved transport infrastructure and tourism growth (Saunders,
2010). On the other hand, the hosting of a mega-event creates intense tension on the urban
infrastructure and services related to transport, water consumption or waste treatment and
can have significant negative consequences. For example, the “infrastructure projects and
the presence of a high number of tourists and spectators cause a significant increase in
greenhouse gas emissions during the event” (Konrad Adenauer-Stiftung [KAS], 2011: 25).
Moreover, the sector that predominantly contributes to GHG emissions is transport.
Therefore, a well-developed transport plan for mega-events is fundamental to determine an
efficient system and to mitigate these problems (Department of Environment and Tourism
[DEAT], 2008).
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Legacies as long-term impacts of mega-events

Legacy is the principal factor in deciding to host a mega-event. Therefore, a mega-event
concept has to consider conditions outlined such as long-term legacy (Bovy, 2006a). Mega-
events play a growing role in policies of development, land-use planning, and mobility for
leisure activities and tourism (Bovy et al., 2003). The legacies — whether tangible or
intangible — are the greatest attraction but also form part of the “known unknowns”, of sports

mega-events (Horne & Manzenreiter, 2006: 9).

The tangible legacy of a mega-event can, for example, originate in new or improved transport
systems and other infrastructures of the host city and region (Guala & Turco, 2009). Kearney
(2005) gives a broader portrait of the intangible benefits that mega-events can have in

building a legacy (see figure 12).

Figure 12 Building a Positive Legacy from Mega-Events
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Source: Kearney, 2005 (reprinted with permission)

In the sense of tourism, to maximize benefits of the event legacy, leveraging strategies have
to be considered in the policy and planning procedures from the beginning (Ritchie, 2000;
Chalip, 2004). While there is a growing interest into the role of event legacy and its potential
for acting as a catalyst for tourism development, there is a lack of information and knowledge

in academic research to support successful event leveraging strategies (Ritchie, 2000).
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4.3 Mega-Events & Tourism

"Sports, mega-events, and business tourism are the sleeping giants of our tourism market,
which hold huge potential and which we will exploit further to grow our industry”
(Minister of Tourism of South Africa, Schalkwyk, 2010)

Tourism is assumed to be one of the leading growth industries and responsible for boosting
the local and national economy of many nations (Ritchie, 1984; Roche, 1992; Roche, 2000;
Miller, 2000; Proenca & Souzakis, 2005; Sinclair & Stabler, 1997). Tourism has grown by
around 25% in the past 10 years. It now accounts for around 10% of the world’s economic
activity and is one of the main generators of employment globally (World Tourism
Organization [WTQ], 2005).

Numerous factors influence tourism growth, one of the appreciable contributors is believed to
be mega-events. The linkages between tourism and sports mega-events are enormous and
not yet fully explored; there is considerable evidence that the tourism potential of sports
mega-events is a major factor in encouraging cities/countries to bid for hosting such events
(Deery et al., 2004; Hall, 2001).

Mega-events generate economic activity on a major scale during the preparation phase, the
event itself and even afterwards, in terms of inward investment and tourism generation
(Ward, 1998; Hiller, 2000). Tourism also stimulates national and local industry in all phases

of the event and introduces immediate revenue into the local economy.

Longer term benefits of tourism can be achieved with the long-term use of the facilities
created for a particular mega-event; for example, other sporting events, concerts,
conferences etc. (Brown & Massey, 2001). Further, Kartakoullis et al. (2003) describe a

number of tourism based infrastructural benefits from the hosting of mega-events (table 4).

Table 4 Tourism Related Benefits from Mega-Events

Income Infrastructure Country image Work skills
The attraction of The creation The opportunity to create  The creation of a skilled
high income and a favorable tourist image workforce in the
tourists and the modernization and to use international organization and
creation of anew  of the tourism media to send out management with a
generation of infrastructure  positives advertisement of special emphasis on
tourists the host city/country to the hosting special
rest of the world (tourism) events

Source: Adapted from Kartakoullis et al., 2003
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Mega-events can also contribute negatively to the tourism industry; however, as Chalip
(2002) states, the main problem of measuring the impact of mega-events on tourism is that
most studies focus on the economic benefits and much less research has been done on

intangible impacts.

Hall (2011) has recently argued that there are three main articulations of sustainable tourism
development: economic sustainability, balanced sustainability and steady-state sustainability
(set up in ecological economics). These articulations can be conceived as occurring on a
continuum that, at one end, focuses on natural capital as the economic foundation of human
society - a steady-state perspective on sustainability, while the other end of the continuum
focuses on the dominance of economic capital - an economic sustainability approach (see
Figure 13). The three articulations of sustainability and their application to mega-events are

outlined in appendix C.

Figure 13 The Continuum of Sustainability and the Focus on Different Forms of Capital

Focus on Focus on
natural economic
capital capital

Steady-state “Balanced” Economic
sustainability sustainability sustainability

Source: Hall, 2011

Sustainability has also been “becoming a part of the discourse of events, especially with
regards to the policy context within which they operate and how events contribute towards
regional development” (Hall, 2010: 1). Nevertheless, in environmental terms, tourism is
recognized as generally showing sustainability deficits with respect to climate change, GHG
emissions, energy use, resource use and contributing to environmental challenges (Go6ssling
& Hall, 2006; Hall & Lew, 2009; Hall, 2011).

As part of efforts to more comprehensively assess the impacts of the tourism industry on the
environment and climate change some estimates of GHG emissions have tentatively been
produced (e.g., Peeters, 2007). The embedded message in these assessments shows that
tourism cannot necessarily be regarded as an “environmentally friendly” industry and, in
some cases, may even be worse than other industries with respect to the overall level of
environmental impact and the provision of sustainable alternatives (Martens & Spaargaren,
2005).
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4.4 Mega-Events & Transport

“Transport is either the clear impediment to a major event’s success, or the fundamental,

“invisible™ enabling factor” (Department of Transport [DOT], 2006)

As already known, most of the host cities have problematic transport systems, mostly, due to
a massive population, lack of urban planning and excessive use of private single-occupancy
transport. Thus transport functionality for mega-events is an agonizing task since it implies
considerable additional traffic on top of often already overloaded transport systems (Bovy,
2006a). Additionally, it is essential to mention that the tourism industry is also a product of
the transport sector; and despite tourism’s high contribution of congestion/traffic, the use of
environmentally friendly mobility within the sector is rather low (Kagermeier, 2003; Gronau &
Kagermeier, 2007).

Transport for mega-events not only involves mobility for fans/residents attending the games
but also mobility for tourists visiting attractions, reaching accommodations and a range of
facilities. This reinforces the transport challenge for the host cities, requiring the development
of strategic and operational measures (Bovy, 2006; European Conference of Ministers of
Transport [ECMT], 2003) and in the case of mega-events the transport must be operationally
beyond ideal (Kassens, 2009). To have an idea of the importance of transport for mega-
events, Curnow (2000: 62) states that “Olympic cities are judged as much on the quality of

the transport services as on their sporting facilities”.

Contrary to the past perception of mega-events, transport is mostly considered as being a
serious major operational risk; the mentality nowadays has changed and “transport and
traffic policies developed for mega-events have shown to be strong catalysts for accelerating
public transport projects and for promoting more sustainable urban and regional mobility
developments” (Bovy, 2006: 34).

Mega-events generate high concentrations of traffic flows over significant space and time
(ECMT, 2003; Federal Highway Administration [FHWA], 2005; Robbins et al., 2007). To
evaluate the expected transport demand by a mega-event with the maximum capacity of the
available PT system (transport supply) it is fundamental to acknowledge insufficient capacity
and the prospect of barriers. Assessing these gaps effectively, which implies the application
of a number of measures and strategies will probably not bring daily traffic to a chaotic
situation and ensure that the city will still remain operational during the mega-event (ECMT,
2003). Robbins et al. (2007: 304) also affirm that the “basic problem that planners face” is
mainly related to “the provision of additional capacity to meet peak levels demand”.
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For these reasons, there is an urge to promote a modal split with a high proportion of public
transport (Meyer, 2001) and non-motorized transport during mega-events. In order to
promote PT use and ensure efficient travel demand management that respects the needs of
the local resident population a number of measures and strategies can be applied (Bovy et
al., 2003) such as reducing transport costs by providing ticket discounts or combined tickets
which increase the attractiveness of public transport, and relieving the burden on parking
(ECMT, 2003) and road space.

The problem is that predicting mega-events” traffic flows may be a dilemma, since they are
affected by different tourist behavior patterns influenced by external factors such as
information, or above all, the lack of it. Visitor’s travel demands are much more difficult to

predict and assess than those related to daily travel (Bovy et al., 2003).

Robbins et al. (2007: 304) also argued that transport infrastructure improvements and
upgrades developed for mega-events can, post-event, “result in the underutilization of that
capacity” and ultimately realize that it was “economically unviable”. Therefore, a strategic
decision is needed on the capacity of the transport infrastructure. This may mean adapting
the infrastructure to the event or rather adapting the event to the available infrastructure
(ECMT, 2003). According to Hiller (2006: 331) after the event, the use of facilities needs to
be “re-evaluated and integrated into the fabric of urban life and the needs of its residents”.

In 2008 the Department of Environmental Affairs (DEA) of South Africa released a number of
good practices and strategies in transport for the greening of large sports events with a focus
on the FIFA World Cup, some of these objectives and the recommended strategies can be
visualized in appendix D. Through investigation of these strategies, it is evident that to
achieve sustainable transport at mega-events, it is important to consider the following
aspects: safety/security, flexibility, reliability, short travel times, effectiveness and

attractiveness and finally, sustainable mobility legacy.

There is no doubt that transport is one of the tangible legacies that can potentially stimulate
the change in the way people behave in daily travel. These mega-events frequently lead to
innovations in transport systems and mobility management programs which can provide
powerful groundwork for creating new user attitudes and for changing habits (Bovy, 2006a;
Brown & Massey, 2001; Murphy & Bauman, 2007; Preuss, 2004; Rose, 2003; Rose & Ampt,
2003). Other benefits that such improvements can bring for the host city/country are: better
guality of life, less congestion, better air, and more attractive travel (Brajer & Mead, 2003;
Getz, 1999; Matsudo et al., 2004).
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4.5 Mega-Events & Knowledge Exchange

“A challenge for economic policymakers and planners is to translate the academic work

into useful policy making to maximize the benefits of these events” (Baade et al., 2010)

Host cities face a range of challenges such as dealing with the sociodemographic
characteristics of tourists and residents, differing travel motives, infrastructure changes, the
provision of quality services, safety and so on. Preparing for assessing all these expectations
is a very demanding task; however, lessons learnt from other host cities/countries are an

important basis for enlightenment and guidance.

Assessment, monitoring and reflection are key activities that offer recommendations from
previous mega-events and such efforts need to be coordinated to enrich and inform policy-
makers as well as to avoid the repetition of errors. Know-how exchange is the most
beneficial approach in learning from best and worst practices from others mega-events.
According to Bovy (2008) learning from past mega-events is essential; it avoids the necessity
to ‘reinvent the wheel” for each new mega-event. For example, following the successful
pattern of the inter-governmental initiative “Germany 2006 & South Africa 2010: Partnership
with a Kick’, now it is time for Brazil to strengthen the ties. The Program "World Cup Brazil
2014 & Germany 2006/2011: Partners for Sustainable Urban Development’ facilitates know-
how exchange between the cities hosting the 2014 World Cup in Brazil and the German
cities that hosted the competition in 2006 and 2011 (2011 FIFA Women's World Cup).
According to the Service Agency Communities in One World (2011), the project aims to
support the Brazilian host cities to build capacities for sustainable development, to
strengthen German-Brazilian relations and to promote the development of information and

education.

The 2014 FIFA World Cup must take advantage of other FWC experiences and attempt to
adapt, always taking into consideration the respective cities’/countries’ peculiarities, the best
practices in the management of transport and mobility. Mega-events are a real scale
transport laboratory for new mobility concept testing — including behavioral changes (Bovy,
2006a). These efforts converge on the transfer of knowledge which is a valuable and
essential assessment in the mega-event learning process. A review of transport
management from mega-events can provide lessons, approaches and measure that may
guide and help the success of other mega-events. The Department of Transport (DOT) has
developed for the 2010 FWC a range of those lessons (see appendix E). Fortunately,
technical documentation on mega-event transport problem solving is becoming worldwide

propagated.
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4.6 Mega-Events & Behavior

“Major events provide a perfect opportunity to change how people think and behave, for

example, in the environmental and green area” (Deloitte, 2010: 8)

A mega-event can influence positively the attitudes, perception and finally the behavior of
residents and tourists, foremost, in two ways. First, it has been proved that mega-events
increase the prime and self-image from the local to the international dimension (Getz, 1989;
Hall 1992; Roche 1994). For example, the 2006 FIFA World Cup, which under the marketing
‘time to make friends® showed the world that Germany is a hospitable country, and by
expressing this atmosphere during the World Cup quite appropriately, for the first time in
many years Germans had the opportunity to show a renewed pride in their country. Second,
mega-events can be seen as unique opportunities to model new behavior and change
residents’, tourists’ and society’s perception and attitudes in favor of more sustainable ways
of life (Pellegrino & Hancock, 2010). For example, the London 2012 Sustainability Plan
embraced a strategy of using the Games’ inspirational power to influence behavior change
through the “Active Spectator Programme™ to encourage NMT (London Organising
Committee of the Olympic and Paralympic Games [LOCOG], 2007).

The change of attitudes and, ultimately, behavior is likely to rely on post-event initiatives as it
will also demand changes in the social and physical environment. In the same way National
Public Health Partnership reports (2001: 25) on "Promoting Active Transport™ state that
“‘comprehensive, long-term strategies are essential when attempting to change transport
modes across all settings, and to achieve behavioral change there is a need to focus on

policy and environmental changes in addition to individual change strategies”.

The economic influences which underlie behavior change have been acutely discussed by
Jago (1997: 98), in his study on “Special Event related consumer behaviour’, “once demand
for a product is exceeded by supply, producers are forced to focus more of their attention on
the needs and interests of the consumer” .It is imperative that event planners develop a
profound understanding of the host city, its residents and tourists, to ensure that events that
satisfy the needs of the society are developed and these events are promoted in a highly
effective way. Engel et al. (1995: 12) remind “understanding and adapting to consumer
motivation and behaviour is not an option - it is an absolute necessity for competitive

survival’.
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4.7 Conclusion

As highlighted by renowned researches, mega-events have the power to transform to some
extent a host city economically, socially and environmentally. Economically, mega-events are
seen as accelerators of national economies (Clark, 2010), stimulators of local economies
(French & Disher, 1997), and an investment catalyst (Law, 1992). Socially, a mega-event
represents a singular occasion to mobilize behavioral change in society in favor of more
sustainable attitudes (Bovy, 2001). Environmentally, a mega-event can display a certain
potential to promote environmental responsibility through engaging residents and tourists

and ensuring that a culture of ecological attitude is promoted (Otto & Heath, 2009).

However, it is important to evaluate the benefits arising from hosting a mega-event with a
large degree of caution as recent research suggests that they are in many cases overly

optimistic and may, in certain cases, even be illusory.

As Dimmer (2011) states, the FWC is still a window to harness that kind of energy and thus
meet one of the greatest challenges of hosting the tournament: how to achieve sustainable
development and mobility for the country and its people. The challenge of sustainability can
be considered in both the long and short term. As stated by Dodouras and James (2004: 7)
“major changes in attitudes, in society and in the operation of economies are required in the
long term”. In short-term it is indispensable to proceed with small steps towards sustainability
and reduce unsustainable practices, design careful policies and mechanisms (European
Union [EU], 1998) and finally, identify a set of resident’ and tourists’ needs and expectations.
With that, the whole effort will bring positive consequences to the respective city or even

country, to its residents and to tourists.
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5. BEHAVIORAL CHANGE - THEORIES AND MODELS

THEORETICAL FOUNDATIONS

This chapter will describe the theoretical foundations of the research area in order to identify,
particularize and finally explain the principles that constitute the core theoretical framework of
this study. Some assumptions are further suggested to better specify the concept of travel
behavior and its influence on a mega-event. Table 5 shows the most popular behavioral
change theories and models linked to travel behavior which serve as a theoretical foundation

for the empirical research of this study.

Table 5 Model and Theories of Behavioral Change

Influences Models &Theories Reference
Economics Expected Utility Theory Neumann and
Morgenstern, 1944
Role of The Value-Action Gap Blake, 1999
Information
Values, Beliefs Theory of Reasoned Action (TRA) Fishbein and Ajzen, 1975
and Attitudes : .
Theory of Planned Behavior (TPB) Ajzen, 1986
Agency and Model of Pro-Environmental Kollmuss and Agyeman,
Efficacy Behavior 2002
Habit Theory of Interpersonal Behavior Triandis, 1977
(TIB)
External Factors  Needs, Opportunities Abilities (NOA) Viek et al., 1997
model

According to Lanzerdorf (2003), the understanding of how the changes on travel behavior is
presented by individuals play a pivotal role when assessing the impact of policies and

measures designed to affect the travel of people.
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5.1 Economic and Behavioral Economics

Economic theory is an important instrument to model and understand many aspects of
individual behavior (Collier et al., 2010). It has been widely used to explain how individuals
make decisions when faced with varying options, considering the perceived costs and
benefits of choice. For example, as Sammer and Wiistenhagen (2006: 188) pointed out

‘humans make decisions that maximize their utility”.

Behavioral economics can be used by researchers interested in achieving deeper
psychological insights into the analysis of economic issues. The connection between
economic theory and behavioral economics was described by the economist Herbert Simon
in the early 1950s. Simon developed the concept of “bounded rationality” to explain how the
individual decision-making processes are bounded by psychological and environmental
constraints (Wilson & Dowlatabadi, 2007). Additionally, Collier et al. (2010: 6) suggest that
“behavioural economics can encompass the wider influences of society and group effects

and bring together economics and social research more explicitly”.

5.1.1 Expected-Utility Theory

Expected Utility models, often known as rational choice models, are the foundation of
Consumer Preference Theory (Jackson, 2005). The theory assumes that an individual’s
preference of choice is based on the principle of maximum utilization, where utility can be
represented as the level of satisfaction (Heath, 1976) and personal advantage (Friedman,
1953). To better explain how human behavior conforms to rational choice theory, economists

often make the following assumptions:

= |ndividuals have clear and constant preferences, specific decision criteria are constant,
and the weights assigned to them are stable over time;
= Individuals have plenty of information to identify all relevant criteria and viable

alternatives (no time or cost constraints).

However, these assumptions are frequently not upheld, providing ammunition for critics of
the theory. For Harford (2008: 9), rational choice theory is viewed as “a rigorously simplified
view of the world”, where an individual acts rationally most of the time. Kollmuss and
Agyeman (2002: 249) add that economic concepts are very important in planning new

strategies to motivate behavior change; however, “predicting people’s behavior on purely

69



Chapter 5

economic grounds will not reveal the whole picture. Economic factors are intertwined with

social, infrastructural, and psychological factors”.

Rational-choice model in travel behavior

These models are adopted in several fields of research to analyze a range of choices
bounded by mutually exclusive alternatives such as transport modes. A behavioral change is,
within this theoretical framework, a change in determinants (e.g., travel costs, travel time)
leading to different modal choices. For instance, in order to explain travel mode choice for a
daily trip modal attributes, as well as sociodemographic characteristics, have to be
considered (Train, 1978).

In this context, for a mobility management (MM) measure that changes travel options, it
would be possible to forecast changes in choices. If people change their attitudes and thus
their modal choices (e.g., a different weighting of mode attributes), an accurate forecast
would no longer be possible. Here, attitudes and values are considered as irrelevant
(Umweltbundesamt, 2002). The internal processes of preference formation and the role of
factors that are not directly observable, such as attitudes, continue to be incomprehensible.
In order to fill this gap, discrete choice theories are being extended, using latent variables

representing attitudes or values in the travel choice process.

A number of studies have confirmed the rational-choice approach, showing that travel time
and costs are crucial for the decision. For example, Keuchel (1995) studied travel mode
choice by commuters and revealed that four modal attributes — fare, total travel time,
additional walk and convenience — are sufficient, to describe both the psychological decision-

making process and the actual travel behavior in an adequate way.

Economically speaking, the theory assumes that when information is provided to
commuters/non-commuters they will behave in such a way as to maximize personal benefit
and minimize costs. In this way, the model could be useful to explain individual utility
maximization. Nevertheless, it does not adequately consider psychological parameters such

as perception of travel costs and travel time.
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The Role of Information (Value-Action Gap)

The gap that can occur when the values or attitudes of an individual do not correspond with

their actions is named the “value-action gap™ (or occasionally the “attitude-behavior gap’) and

is characterized as the differences between what individuals say they are going to do and

what they actually do (Kolmuss & Agyeman, 2002). This inconsistency between attitudes and

behavior can be understood in terms of the lack of information on certain issues and has

been addressed by a number of authors:

Dickson (2001) suggests an effective means to overcome the value-action gap is by
increasing information which offers a recommendation to individuals to act pro-
environmentally through building concern about environment;

Blake (1999) observes that, in models of behavior, information generates knowledge
which then shapes attitudes, ultimately leading to behavior;

Burgess et al. (1998) developed the “information deficit model” of behavior change,
which postulates that providing knowledge about the consequences of certain
actions, would lead to behavior change;

Gale (2008) argues that education and new knowledge is a key element to fulfill the
value-action gap with information and may contribute towards a behavior change;
Owens (2000) suggests that the people who have more information about

environmental risks act more ethically in reference to the environment.

Nevertheless, the effect of information on behavioral change is still being seen as

controversial. Many authors argue that the provision of information is not sufficient to change

behavior:

Myers and Machaghten (1998) suggest that the response and interpretation of the
same information can be given in an infinite number of ways by different people, and
sometimes it is interpreted in the opposite way to what is expected;

Barr and Gilg (2002) argue that increasing information will not lead to a behavioral
change which, in isolation, would close this gap; and information-intensive campaigns
alone are likely to be ineffective;

Sammer and Wiuistenhagen (2006) maintain that while people may be aware of
environmental issues, this does not necessarily mean that these will have a direct

influence on their behavior.

As stated by Blake (1999: 270) a number of research studies “suggest that the “value-action

gap cannot be overcome simply by using an “information deficitt model of individual

participation”. According to Kolmuss and Agyeman (2002) inaction does not only occur
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because of lack of information, but is rather influenced by other factors and thus relates to a
number of obstacles. Therefore, it is important that policy makers develop comprehensive
and effective strategies to tackle these obstacles and not just provide more information.
Blake (1999) identifies three categories of obstacles that exist between a value (here

described as environmental concern) and an action (see figure 14):

= |ndividuality is an obstacle linked with attitudes and feelings. It is especially influential
on individuals who do not have a strong environmental concern. However, even a
strong environmental concern can be overcome by stronger desires and needs. For
example, the convenience of taking a flight even when it is possible to take the train
overrides the environmental concern of climate change. Moreover, individuals may
perceive themselves as the wrong type of person to carry out environmental actions
or have a lack of interest in environmental issues;

= Responsibility is an obstacle close to the psychologist’'s notion of ‘locus of control'.
Individuals who don’t act pro-environmentally believe that they cannot influence the
situation or should not take responsibility for it. For example, a lack of trust in
institutions often makes individuals desist from acting pro-environmentally. This is
acknowledged as a social dilemma where individuals do not see effective results in
acting on their own as it would not make measurable difference. They perceive that
their actions would lack efficacy within the greater context;

= Often they are the practical constraints that prevent individuals from adopting pro-
environmental action, regardless of their attitudes or intentions. These constraints
include a lack of information, time, money, physical inadequacy, encouragement and
pro-environmental facilities such as adequate PT service. Some individuals may also

be physically unable to carry out some environmental actions as e.g. cycling.

Figure 14 Barriers between Environmental Concern and Action

Individual barriers
Individual __ Social/
institutional
— Social context barriers
Individuality Responsibility Practicality 5
Environmental o
concern environmental
e.g. lack of e.g. lack of e.g. lack of behaviour
interest efficacy information

Source: Blake, 1999
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5.3 Attitude Theories

Psychologists and social scientists recognize the term attitude as a hypothetical construct
that represents an individual’s like or dislike for an object and refers to a relatively stable
evaluative response (Eagly & Chaiken, 1993). Attitudes evolve as a result of direct (first-
hand) experience with an object or through mediated information about it — the former
tending to result in stronger and more consistent attitudes than the latter (Fazio & Zanna,
1981). However, as defended by some authors (e.g., Hogg & Vaughan, 2005) attitudes are
not frequently predictive of behavior.

Value, beliefs and attitudes in travel behavior

Despite the fact that changes in travel behavior is the stated aim of many policies and
strategies; the method frequently adopted is to try to change beliefs, attitudes and values.
The argumentation is that, except for being enforced by social, monetary, legal or physical
restrictions, a change in travel behavior is determined by a change in beliefs, attitudes and
values (Fishbein & Ajzen, 1975). Some authors (e.g., Golob, 2001; Fuiji et al., 2001) defend
that an enforced change of travel behavior causes a change in beliefs, attitudes and values.
It is important to note that this is the case only for a positive outcome (Fuji & Garling, 2006);

otherwise the enforced change is anticipated to result in resistance (Deci et al., 1999).

Figure 15 How Behavior is Related to Beliefs, Attitudes and Values

. Self-identity,
Attitudes abstract attitudes
ATTITUDES| VALUES

Perception of
behavioral outcome

- BELIEFS
Choice or preference
BEHAVIOR|
|
Knowledge Situational constraints
COGNITVE SKILL‘ SITUATION

Source: Adapted from Fuji and Géarling, 2006
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As illustrated in figure 15, habitual behaviors like daily travel are determined by cognitive
skills, beliefs, choices and situational constraints. However, permanent behavioral change is

induced by changes in attitudes which are expressed by values.

5.3.1 Theory of Reasoned Action

The theory of reasoned action was formulated in 1967 in an effort to decipher the relationship
between behavior and attitudes (Fishbein & Ajzen, 1975; Werner, 2004) and it was applied
very early in its development to travel behavior (Golob et al., 1979). The main aspect of the
TRA is the concept of "behavioral intention’. This concept states that an individual's
motivation to engage in behavior is defined by the attitudes that influence the behavior
(Fishbein & Ajzen, 1975). According to figure 16, behavior intention is dictated by attitudes
and subjective norms (Fishbein & Ajzen, 1975). An attitude refers to an individual’s
perception (in favor or against) towards a specific behavior (Werner 2004). “Subjective norm’
refers to the individual’s subjective judgment regarding others’ preference and support for a
behavior (Werner 2004).

Figure 16 Theory of Reasoned Action

Beliefs and Attitude
evaluations —_— toward

behavior \
Behavior Actual

intention - behavior
Normative beliefs Subjective
and motivationto ——>

norm
copy

Source: Fishbein and Ajzen, 1975

The model has been one of the most influential attitude-behavior model in social psychology,
although it certainly has its limitations; for example, the underlying assumptions that people
act rationally, make systematic use of information available, are not controlled by motives or
influenced by desires and that their behavior is thoughtful (Fishbein & Ajzen, 1975).

However, the model is useful as a heuristic framework because of its clarity and simplicity.

TRA has been largely disregarded due to the lack of an important determinant in influencing
individual behavior in real life, for instance by social factors (Grandon et al., 2004; Werner,

2004). These include all the influences of the environment surrounding an individual (Ajzen,
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1991). This deficiency of the TRA model was addressed by Ajzen (1991), who proposed an
additional factor in determining individual behavior: “Perceived Behavioral Control’. He

referred to this new model as the theory of planned behavior.

5.3.2 Theory of Planned Behavior

The theory of planned behavior, developed by Ajzen in 1991, explains how the intentions to
perform a given behavior are formed. It is referred to as an expectancy-value theory

(Darnton, 2008). According to the TPB model in figure 17, some assumptions can be made:

= Attitude towards behavior does not induce behavior directly, but intention is seen as
leading to behavior;

= Attitudes are combined with social norms and perceived behavioral control as a
fundamental premise of behavioral intention succeeding to influence behavior,
mediated by actual control;

= Attitudes and social norms are sustained by beliefs and the evaluation of each belief.

These assumptions could also be an explanation of why attitudes do not always correspond
closely to behavior with respect to travel behavior. Additionally, as described by Budeanu
(2007), the TPB is based on three determinants: an individual’s perception of a future
behavior; the “pressure’ to act towards certain behavior; and the ability to perform a certain
behavior, depending on whether the individual has the opportunity and resources. In the last
determinant, some individuals tend to say that they are environmentally friendly but,
ultimately, they do not choose environmental options; it can be the case where time and cost

may restrict the individual’s behavior of being environmentally friendly (Ajzen, 2005).

Figure 17 Theory of Planned Behavior
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Source: Ajzen, 1991
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A number of researches have successfully applied the TPB in the field of transport (see
Heath & Gifford, 2002; Anable, 2005). For example, Bamberg et al. (2003) studied the impact
of a pre-paid bus tickets on bus use by students at the University of Giessen, Germany.
Analysis of bus use intention and actual use before (2 months) and after (8 months) the
intervention showed that the intervention influenced attitudes, the subjective norm, perceived
behavioral control, intentions and behavior towards bus use and supported the TPB as a
legitimate model for explaining behavioral change.
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5.4 Agency and (Self) Efficacy

The individual's sense of performing an action and achieving the expected outcome is
defined as “agency’, also a feature of expectancy-value models. For the sociologist Giddens
(1984), agency is simply the power of individuals to act; individuals are expected to play an
active role in changing behavior. Bandura (1977: 193) defines self-efficacy as “the conviction
that one can successfully execute behavior required to produce the outcome”. According to
Darnton (2008: 20), some premises can be made in self-efficacy: Firstly, it determines “the
initiation and the continuation of behaviour”; secondly, it is based on “past behaviour
(performance accomplishments)”; third, it is seen as the “product of a deliberative
calculation” (how much effort to spend); and finally, it is not seen as determining behaviors

alone, rather it requires “appropriate skills and adequate incentives” to endorse.

5.4.1 Model of Pro-Environmental Behavior

The model of Pro-Environmental Behavior describes how different factors (internal and
external) will ultimately prescribe a pro-environmental behavior and that there are many

barriers to achieve such behavior — “old behavior patterns™ being the strongest of these.

Figure 18 Model of Pro-Environmental Behavior
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5.5 Habit

Most contemporary social-psychological models of human behavior emphasize the
conscious nature of behavior of choice (Aarts et al., 1998; Ajzen, 1991). It is argued,
however, that repeated activities become a habit rather than a conscious and reasoned
action (Aarts et al., 1997; Verplanken et al., 1998). In 1977, the scientist Triandis included
"habit” in his behavioral theory as a determinant factor in influencing behavior. Since then,
many researchers have also been incorporating “habitt as an important factor in
prognosticating current or future behavior (Aarts et al., 1998, Ouelette & Wood, 1998;
Verplanken et al., 1998).

In the context of behavior, change of habit also plays an important role. A number of authors
(e.g., Fujii & Kitamura, 2003; Thogersen & Moller, 2008) have found that the habit of car use
is an important factor, keeping individuals from changing to alternative travel modes.
Moreover, behavioral intention, implementation intention and behavior are undermined by the
habit of car use (Garling et al., 2001; Ronis, 1989; Verplanken & Aarts, 1999).

5.5.1 Theory of Interpersonal Behavior

The theory of Interpersonal Behavior, developed by Triandis in 1977, is an integrated theory
that recognizes the role of habit (as the most influential factor), intention and facilitating
conditions (environmental factors). Triandis also recognized that behavioral intention is
influenced by social factors (social and personal norms, role belief and self-identity) and

affect (emotional feelings about behavior), elements not included in the TPB.

The theory assumes that behavior is a result of conscious deliberation. It has been
suggested that repeated behavior is habitual and involves no conscious deliberation (Aarts &
Dijksterhuis, 2000). The influence of habit increases over time and, therefore, the influence of
intention decreases. The more times that behavior is repeated, the more habitual and less
deliberative (consciously controlled) it becomes. One example could be commuters who

always use the same route to go work even if there are others possibilities.

Bamberg and Schmidt (2003) studied the car use of students in Germany and compared the
predictive power of TPB and TIB in explaining behavior. It was found that habit as well as
intention determines behavior — with attitude, behavioral control, subjective norm and role
beliefs determining intention. Personal ‘'norm™ was not statistically significant in explaining

intention.
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Figure 19 Triandis’ Theory of Interpersonal Behavior
Beliefs about
outcomes Attitude
Evaluation of o
outcomes Facilitating
conditions

Norms

Social Factors
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Source: Triandis, 1977
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5.6 External and Situational Factors

Most of the theories/models contemplate internal determinants to explain individual behavior
change and do not necessarily address some of the conditions out of the individual’s reach
such as external and situational factors that may also have a significant influence on a

person’s capacity to change.

Indubitably, new behaviors can only be developed if the necessary conditions and options
are provided (e.qg., the use of public transport can only be made if there is a certain offer). As
Triandis states “the presence or absence of facilitating conditions” influence behavioral
choice. Researchers acknowledge that the external factors must be appropriate for
behavioral change to take place. In this context, Gardner and Stern’s principles expect that
interventions address “the conditions beyond the individual” as well as “psychological” factors
(Darnton, 2008: 26). McKenzie-Mohr and Smith (2000) go further in advising that if there are
not sufficient resources available to remove the external barriers preventing behavior
change, then the intervention should be abandoned. However, social-psychological theory
reveals the dynamic to be more complex than a division between internal and external

barriers.

5.6.1 Needs-Opportunities-Abilities Model

The Needs-Opportunities-Abilities (NOA) model was inspired by the Motivation,
Opportunities, Abilities (MOA) model (Robben & Poiesz, 1992). According to Gatersleben
and Vlek (1998), ‘Needs" are related to fifteen indicators which reflect research into essential
aspects of well-being; the term "Opportunities” relates to those factors which are external to
an individual, such as accessibility of services, cost, availability of information; “Abilities”
relate to the internal factors or internal capabilities such as income, time available, distance
to relevant services, physical attributes (e.g., health, fitness, possession of licenses).
However, these factors typically interact simultaneously. For example, cost span is a

combination of price (opportunities) and available income (abilities).

The model assumes that action (or intention) is a result of needs and opportunities, and

certain needs can only be achieved when the individual has both the ability and the

opportunity. In the case that an “opportunity” is given, individuals may then be motivated to

act (e.g., buy a bicycle or use the subway). However, motivation alone is not sufficient to

promote a behavior as opportunities and abilities also play key roles. Gatersleben and Viek

(1998) added that individual behavioral control is determined by opportunities and abilities.
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For instance, an individual may be motivated to take a train to travel to a particular
destination on holiday, but this also depends on whether train service and connection are

available and whether the person has sufficient money available to buy the ticket.

All these processes, which will finally determine behavior, are influenced by five macro-level
factors: technology, economy, demography, institutions and culture (Gatersleben & Viek,
1998). Technology and economy have an effect on the diversification of available goods and
services, as well as their price and increasing/decreasing affordability. Cultural norms have
an impact on the individual sense of well-being which is believed to depend on earnings and
possessions. This, in turn, influences trends of possession and use. Demographic
characteristics like age, gender, and place of residence have many impacts on factors that
influence behavior. The institutions create the legal and social cores which regulate how

goods and services can be owned and used.

Figure 20 The Needs-Opportunity-Ability Model of Consumer Behavior

Technology Economy Demography Institutions Culture
Needs Opportunities Ability
Comfort, pleasure, health, safety Availability, prices, advertisement Financial, physical, spatial
Motivation Behavioral control
Intention

l

Consumer behavior

!

Consequences: quality of life, environmental quality
Source: Vlek et al., 1997 (Gatersleben and Viek, 1998)

The NOA emphatically shows the interaction between the individual and society, and

demonstrates the need for interventions to work on multiple scales (Darnton, 2008). For

example, when promoting mobility management, not only travel purpose and the

characteristics of different modes need to be considered, but also the way that choice is

influenced by the capacity to fulfill certain well-being factors, the opportunities that exist in

alternative modes of transportation and an individual’s ability to access those opportunities.
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6. GERMANY 2006 FIFA WORLD CUP

“The first FIFA World Cup with a greening agenda was
Germany 2006, where the Green Goal Programme was
carried out in order to reduce to the greatest possible extent

the adverse effects on the environment associated with

e,
2 Eips i

2

organising the World Cup. “Green Goal™ was an integrated
FIFA LU 2006 part of the planning and organising of the tournament and a
DEUTSCHLAND contribution towards the “sustainable legacy” of the World

Cup” (Oko-Institut, 2006: 26)

6.1 The Planning Phase: Pre World Cup

The 2006 FIFA World Cup was held from 9 June until 9 July in Germany, hosting 12 cities
and, despite transport infrastructure being one of the best in the world, the government had
still invested around four billion euros in improvements and traffic management. "We want to
organize mobility in such a way it satisfies the highest requirements"”, said Federal Minister of
the Interior Otto Schily. Additionally, there were complementary projects with a high level of

importance in residents’ involvement and sustainability such as the "Green Goal'.

The Green Goal emerged from the need to account for the environment and reduce the
impacts of mega-events on it. The scope of Green Goal, with the participation and support of
different institutions (i.e. Oko-Institut, WWF Germany, the Federal Ministry of Environment,
and the Federal German Environment Foundation) tackled four main areas: water, waste,
energy and transport. Since climate protection is the major concern of environmental policy
nowadays, the four environmental areas were coordinated towards this climate priority.
Through research and expertise, guidelines were provided for the four environmental areas
and climate protection. For the purpose of this thesis, in the scope of "Green Goal’, only the

transport field is being further described.

According to the guiding principle for transport, mobility during the 2006 FIFA World Cup
should be environmentally favorable and efficient. Activities should be focused on the
avoidance of unnecessary transport and a shift towards public transport, as well as on the
efficient and ecological design of existing transport systems. For this purpose two main goals
were laid down: an increase in the share of PT by 50% (with regards to those people
attending matches in the stadiums) and a reduction of the effects on climate by transport by
20%. Table 6 and 7 present the measures implemented to reach these objectives.

82



Chapter 6

Table 6 Measures to Increased Share of Local Public Transport

Increased share of local PT
Improvements of connections to stadiums — PT services were amplified to increase
capacity; new metro routes were constructed to increase capacity and efficiency; improved
bus/tram stops to accommodate longer trams and also to facilitate the use of wheelchairs.
In total, around 50 infrastructural projects were carried out in host cities to improve PT;

More frequent and extended services — the frequency of PT services was hugely increased
on match days; metro/trains had longer operating times; timing co-ordination of regular PT
replacement with the FWC also avoided the unnecessary purchase of additional vehicles,
in this way foregoing huge investments for short-term benefit;

Guidance for local PT — information about PT use and route was made through self-
explanatory system of signs which users could easily identify and understand;

Travel Information for PT — all ticket-holders received with their tickets an information
leaflet with travel information on “kombi-tickets® and environment-friendly journeys.
Additionally a virtual travel center provided targeted information on PT in four languages;

Passenger Information — every railway station had a "Welcome Desk™ where information
was provided in different languages, specially trained employees were engaged for;
announcements at stations and on trains and key PT stops were made in several
languages.

Source: Adapted from Oko-Institut, 2006

Table 7 Measures to Reduce Climate Effects of Transport

Reduction in environmental pollution
Resident protection zones and special traffic zones — protected areas were arranged in
residential areas near to stadiums to avoid nuisance from traffic;

Parking Management — park & ride facilities were abundantly provided; a traffic-control
system directed car users to designed parking areas; parking facilities were also provided
for coaches as near as possible to stadiums and the cities applied a registration system to
plan effectively;

Bus shuttle service — a shuttle bus service was provided for VIPs, personnel and
journalists to main hotels, railway stations and airports to reduce travel by cars to
stadiums;

Promotion of travel by bicycle — bicycle parking facilities were provided at stadiums;

Environment friendly vehicle concepts — some buses with hydrogen-powered engines were
used; others buses, with different engines, emitted less pollutants because they complied
with the Euro IV emission regulations; some PT companies used the opportunity to refit
their vehicle fleets with particulate filters.

Source: Adapted from Oko-Institut, 2006
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The general transport aim for 2006 "Green Goal was to be as sustainable as possible. A
number of measures, like those listed in tables 6 and 7, aimed at the provision of efficient
travel and passenger information combined with an excellent supply of services, contributed
exceptionally to discourage the use of cars during mega-events. The use of public transport,
walking or cycling to the stadium was in many ways strongly encouraged. The use of aircraft
was discouraged; inter-city mobility during the 2006 FWC was instead accomplished through
the use of high-speed trains (ICE), a travel mode very popular in Germany. Deutsche Bahn
(DB) developed and marketed special offers to attract as many visitors as possible to rail
travel, these included "World Champion Ticket’, the "World Champion Pass’ and "World
Champion Surf & Rail’. The use of trains collaborated greatly in attenuating the
environmental impacts which would have been induced by the use of aircraft. With the
combination of appropriate measures and a singular transport infrastructure, the 2006 FWC
had a chance to be as environmentally-friendly as possible. It is important to highlight that
the accomplishment of transport measures was only possible because of active participation

of all relevant parties.
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6.2 The Management Phase: During the World Cup

The main objective of the “Green Goal transport concept to increase the share of PT by 50%
was fulfilled (see figure 21), around 57% of the spectators used the underground, trams and
others PT services for travelling to stadiums (52% of spectators used direct services — station

to stadium and 5% from park & ride facilities).

Additionally, up to 90% of visitors to public-viewing events (fan parks) travelled by PT. There
are many reasons for the successful PT promotion, mainly: the excellent quality, adequate
capacity of trains and buses as well as limited parking facilities at the stadiums/fan parks.
The "kombi Ticket™®, an innovative idea for FWC, surely played an essential role in the

achievement of these numbers (Oko-Institut, 2006).

Highlighting the importance of the "Green Goal" measures for changing behavior, figure 21
shows a comparison of the shares of different travel modes used during the World Cup in

relation to applicability or not of Green Goal for the 2006 FWC.

Figure 21 Modal Split during the 2006 World Cup with or without Green Goal Measures

Without Green Goal With Green Goal

40%

30% |—

20% —

10% |—

0%

Car Aircraft Coach Train Local PT NMT

Source: Oko-Institut, 2006

Through "Green Goal' measures about 19% of transport-related greenhouse gas emissions
were avoided. The objective of reducing greenhouse gas emissions from transport during the

World Cup was therefore largely achieved.

® For the first time at a FWC, tickets were also valid for local public transport without additional
payment. The ‘Kombi Ticket’ (combined ticket) not only enabled ticket holders free travel to and from
the stadium; they could also use them from the start of services in the early morning of match days
until the early morning of the following day on all buses and trains of the respective transport networks,
and often beyond city boundaries. To supplement ‘Kombi Tickets’, the FIFA, the Association of
Germany Public Transport Organizations as well as the transport companies and integrated transport
services reached agreement an that the 15.000 World Cup volunteers could use buses and trains free
of charge on days when they were on duty.
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The travel attitudes of fans exceeded all expectations; the preference/use of environmentally
friendly transport — such as PT and NMT — could be clearly proved by numbers. In all cities, a
minimum of 75% of visitors travelled to stadiums by bus, rail and bicycle or on foot, and
maximum 25% travelled by car (figure 22). The only exception was Frankfurt where car users
almost reached a 30% share (see figure 23).

Figure 22 Modal Split of Journeys to/from Figure 23 Modal Split of Journeys to World Cup
Stadiums of all Host Cities Stadiums by City
= Car Taxi NMT = Car » Taxi * NMT - Coach = Local PT (P&R)
Coach mP&R wLocal PT
100%
80%
60%
3%
6% 40% 15% 11% |
12% =
11% 20% — ]
5% 0% %
Stuttgart  Berlin  Frankfurt Minchen
Source: Adapted from Oko-Institut, 2006 Source: Adapted from Oko-Institut, 2006

86



Chapter 6

6.3 The Legacy: Green Goal Legacy Report

“The German Organizing Committee, with the close cooperation
'ﬁ;g%egfg of the Federal Environment Ministry, succeeded in setting new
environmental protection standards for the organization of large

s sporting events in the future”

(Oko-Institut, 2006: 7 [words from Schmidt - Vice-President of
the Organising Committee, OC])

Although the winner of the 2006 FWC was not Germany, the mega-event was considered a
complete success for Germany and Germans in general. The "Legacy Report™ of the 2006
FWC concluded: “Experiences of the Green Goal not only indicated existing opportunities,
they also showed where and why an environmental concept for World Cup tournaments has
its limitations. It is unfortunate that under the prevailing circumstances the objectives of an
increase in energy efficiency, greater use of rainwater and the environmentally beneficial
tending of football pitches were not achieved. With Green Goal, however, important
organizational tasks and opportunities were identified for all those to be involved in future
organization of World Cup tournaments” (Oko-Institut, 2006: 15). An early establishment of
responsibilities for all relevant stakeholder groups (i.e., transport and traffic planners, police,
fire department and others World Cup’s stakeholders) seems essential to ensure appropriate
emphasis on effective transport functioning not only for FIFA, visitors and fans, but especially
in case of any emergency related or not with the event. The succes of an event is only
possible with the support, guidance and cooperation of all stakeholders. According to KAS
(2011) cooperation between municipalities and business and civil society are critical. Regular
consultation with and involvement of key stakeholders is very important. It is apparent that a
shared objective and agreement of the concepts by all stakeholders is therefore an essential
first step in solving the challenging transport problems of major sporting events.
Collaboration between national and international institutions with major local groups

(including local authorities) is relevant in this regard.

The 2006 OC demonstrated that environmental objectives can be a part of the planning of a
large sporting event; almost all established "Green Goal" objectives were achieved, and the

setting of these objectives was based on the voluntary co-operation of all participants.
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6.4 Conclusion

“Looking back, the project was a success. With support from many sides, the OC showed
that environmental and resource protection could be an integral part of a large sporting
event. Those who organise large sporting events in future should profit from the
experiences made which also indicate where and why such a concept for a World Cup

tournament still has its limitations” (Oko-Institut, 2006: 105)

The Green Goal vision was to contribute towards a sustainable legacy of the 2006 World
Cup. With respect to transport, the following objectives were presented: avoidance of
unnecessary motorized trips and increased use of PT — demonstrating that it is possible to
effectively influence attitudes towards and promote more sustainable mobility behavior;

reduction in environmental pollution and efficient and ecological design of transport systems.

“Substantially more visitors travelled to host cities and World Cup stadiums with
environmentally favorable public means of transport — like bus or train — than had originally
been expected” (Oko-Institut, 2006: 94).

Not only the evaluation of the "Green Goal Legacy Report™ showed that it achieved almost all
its objectives to a large extent, but also highlighted the valuable importance that "Green
Goal" measures had in changing behavior in favor of sustainable transport use during and

beyond the sports mega-event.
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7. SOUTH AFRICA 2010 FIFA WORLD CUP

“The 2010 FIFA World Cup provides South Africa with the
opportunity to redefine the current national brand as well as to
showecase their industrial capacity, infrastructure and
attractiveness as a tourism destination, and polish its position
and role in Africa” (Kersting, 2010).

The opportunity to host a sport mega-event such as the 2010 FWC contributes to develop
South Africa around the 3 phases of hosting a mega-event. The planning phase which
involved preparatory activities to receive the FWC such as infrastructure arrangements and
improvements; secondly, the management of the event itself; and thirdly, the legacy phase
which is accounted by the long-term benefits of the other two phases and a changed

perception of the host country and/or cities and their potential for tourism.

Considering that the research case study of the 2010 FWC is the city of Johannesburg, the
city has been used as an example in many cases. A brief profile of the city and its transport

sector will be given to allow for a sound framing of the case study results.

7.1  Brief Profile of Johannesburg and the Transport Sector

Johannesburg is the capital of Gauteng’s province and generates about 10% of all Sub-
Saharan Africa’s Gross Domestic Product (GDP) (Landau & Gindrey, 2008). The data of the
Development Bank of Southern Africa (DBSA, 2007) shows that from 1996 to 2003 the
number of work related trips increased by 45%. In 2003 more than 1 million trips to work
were made in Johannesburg. A comparative analysis in the travel mode for the years 1996,
2001 and 2003 is presented in figure 24.

Train use, even though at a lower level, shows a constant pattern among the years. The
same can be assumed for walking, in African cities usually a form of mobility genuinely used
by marginalized populations. Walking has on average accounted for about 10% of the trips to
work in metropolitan areas. An inverse trend can be found for the use of minibus-taxis (these
are not taxis in the typical Western sense of the term — they are small-scale bus services,
often unmarked, operating with neither timetables nor formal stops) which has considerably
increased in this period. Car use shows initially a huge increase (2001) and then a slight

decrease (2003). The use of buses strongly decreased during all the reference periods.
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When examining all PT we find that in 1996 the total PT share including taxi (minibus-taxis)
was 49% of all trips, in 2001 it was 42% and in 2003 it went back up to 49% again, showing

that PT use has a similar trend around these years.

Figure 24 Mode shares for work trips in Figure 25 Mode shares for work trips in Metropolitan
Johannesburg — 1996 to 2003 Areas
Train mBus © Taxi mCar ~Walk Other Train mBus © Taxi mCar ~Walk Other
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Source: Adapted from DBSA, 2007 Source: Adapted from DBSA, 2007

Further on, figure 25 presents a comparative analysis of the biggest cities in South Africa for
transport modes to work in the year 2003. The dominant modes in all metropolitan areas are
the car and minibus-taxis (Vans). The importance of train and bus use for trips to work is

relatively low in South Africa as those systems have not been established with due priority in

most (South) African cities.

South Africa’s public transport system is unreliable and unsafe (Houston, 2011). This critical
framework condition, further aggravated by a car-biased transport and urban development
policy, has contributed even more to the formation of a pro-car culture, thus increasing traffic
problems in urban centers, such as congestion, pollution, accidents which have become a

critical burden for urban development and quality of life.
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7.2 The Planning Phase: Pre World Cup

The DOT released in 2006 the first version of the Transport Action Plan which contains the

following implementation strategies:

= Major public transport improvements including road, rail and aviation infrastructure,
non-motorized transport infrastructure, building and upgrading of railway stations and
airline terminals, and redesign of fare collection systems;
= Adoption of economic incentives/disincentives such as:
- Differential parking rates for High Occupancy Vehicles (HOV) — foreseen by DOT
but not implemented in Johannesburg;
- Dedicated lanes for HOVs or buses — BRT (Bus Rapid Transit) system was the
only “dedicated lane for bus’, no dedicated lanes for HOVs were implemented;
- Secure, weather protected bicycle storage facilities - foreseen by DOT but not
implemented in Johannesburg
- Pedestrian links between venues — implemented with certain limitations in
Johannesburg;
- A week-long valid transport card for all modes — foreseen by DOT but not available
in Johannesburg
- Park and ride areas — extensively implemented in Johannesburg;
= Establishment of a World Cup (Joint) Operations Centre and sub-centers (closed

circuit television monitoring, aerial traffic control, etc.).

It is worth noting the aim to promote and support a pro PT strategy for the 2010 FWC. The
main three reasons for this goal were: firstly, the high preference for PT modal choice is the
best way to cope with rigid travel-time requirements and to maximize security; secondly,
mobility of tourists can be advanced by PT as it provides an easy way to move around safely,
effectively and cost-efficiently. This is especially important as tourists are usually unsure
about local geography and road networks. Thirdly, social equity can be achieved by
delivering a reasonable PT service and, additionally, the 2010 FWC can help promote the
on-going development of a public transport infrastructure and services which are of vital

importance for the city’s sustainability and improve accessibility for all residents and tourists.

The main aspirations expected from the action plan involve the management of all transport
resources, properly integrating them within contingency plans (e.g., emergency response)
and disseminating these plans among stakeholders, residents and tourists. With the support

of transport experts and special experience in mega-event management the DOT has
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provided a list of specifications for the 2010 FWC Transport Operations Plan outlined in

Appendix F.

Greening 2010

“South Africa has always viewed the hosting of the 2010 FWC not as
an end in itself, but as a catalyst for development with benefits to be

felt long after the tournament” (Platzky et al., 2011: 26)

The opportunity to host the 2010 FWC was defended by DEAT (2008) to be an impetus for
the faster development of an efficient, sustainable and affordable public transport system that
will benefit the daily travelers and the economy in the years following the event.

According to the framework for Greening 2010, presented by DEAT (2008a), six
environmental focus areas were targeted: water, energy, transport, waste, biodiversity and
responsible tourism, which were enriched by another four cross-cutting themes: carbon
offsetting and reduction, sustainable procurement, job creation and communication (see
table 8). Concerning the focus area transport, the National Greening Objectives defined
mainly four goals: minimize the use of individual transport during the event; maximize the
quality of PT through wide availability; good accessibility and high efficiency; diminished CO,
emissions from the PT system to mitigate climate change impact and, lastly, to maximize the

use of NMT and to provide adequate infrastructure like surfacing and lighting.

Table 8 South Africa’s Conceptual Framework for Greening the 2010 FWC

Focus areas  Cross cutting themes Outcomes Impacts
= Waste = Carbon offset and = Environmental footprint for = Impact of the
- Energy emission reduction 2010 World Cup is reduced event on global
- Transport programs = Legacy projects take forward \r’\;?jrl:';'eng S
Sustainable benefits of Green Goal 2010
= Water » ) . ica”
procurement = Citizens see the benefits and lSouthtAfrlca s
= Biodiversity = Job creation understand the value of ong- term
: responsible environmental development
= Responsible = Communication path becomes
Tourism and outreach UERERETIEIS more

sustainable

Monitoring, reporting, evaluation and impact assessment

Source: DEAT, 2008a
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7.3 The Management Phase: During the World Cup

"We must also remind ourselves that what government was able to put into this project
came from the taxpayers of this country, both in the business sector and as individuals,
and it is to them also that the credit must go" (Gordhan, 2010 [Finance Minister’s speech])

The use of PT was highly encouraged during the 2010 FWC. A number of options were
available to residents and tourists travelling to stadiums and public viewing areas® on the
match days. Attention was given to the fact that no private vehicles were allowed within the
stadium neighborhood (also in accordance with FIFA regulations). Table 9 provides a
description of those options available for Johannesburg and the respective transport
statistics.

Table 9 The Transport Options and Usage during 2010 FWC (Johannesburg)

Price Usage on match Additional Information
days
Park & Car R50.00™ 25% of all spectators  Four allocated areas to park cars with
Ride provision of shuttle buses to the stadiums
(Soccer City Stadium and Ellis Park
Stadium)

Park & Car R50.00 17% of all spectators  Four allocated areas near the stadiums to
Walk park cars and walk to stadiums
BRT R12.00 and 10% of all spectators  New bus service with the aim to connect
Rea Vaya R50.00 for BRT Soweto and Johannesburg (line was not

+ Bus (return) entirely ready for the 2010 World Cup)
Rail R7.50 (one way) 11% of all spectators  Daily train service which was designated
Metrorail to R42.50 to transport fans to stadiums on match

(return), dif. days, using several rail lines and

routes additional trains
Bus R20.00 (one 19.200 spectators Normal bus service to connect Westgate
Metrobus  way) (not a direct FWC and Sandton

service)

Cab (SA R250.00 (30km 284 vehicles Commercial taxi service (higher price),
Cab) Sandton to (regulated metered- however many of the taxis were working

airport) taxi) informally
Gautrain R100.00 Route not available New high-speed train connecting the

for the matches airport and Sandton station

Source: Adapted from Dlamini, 2010

Transport integration also played an important role in mobility management for the 2010

World Cup. Daily problems with congestion and parking facilities urgently required solutions.

° Public viewing areas, also known as fan-parks or fan-fests, are official spaces for the public viewing
of the tournament’s matches which bring together thousands of supporters, even if the match is taking
lace elsewhere.
%10.00 ZAR = 1.13 USD
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Therefore, it was considered essential to develop an integrated transport system, including
shuttle bus services, park & ride (P&R) and park & walk (P&W) facilities.

One of the main priorities during the World Cup was to reduce the regular daily trips
(commuters, pupils, students and not really essential trips). Therefore, travel demand
management measures were applied. An important aspect for the viability of these
measures/approaches is the support received from government, business and individuals.
Some specific measures that supported South Africa to manage short-term demand travel in
addition to pro-PT use were: endorsement of school holidays during World Cup; incentives
for worker’s holidays during this period; and to offer flexible working hours on match days to

avoid extra congestion generated by regular daily commuting.

Figure 26 shows the results achieved concerning the modal split during 2010 FWC. The
percentage of spectators moved by public transport and using the park & ride and park &
walk facilities during match days was 63%. The rest of the spectators (about 37%) were
made up of VIPs and other guest groups, as well as vehicles parked in the boundary areas of
the stadiums, or dropped off by metered taxis in the vicinity of the stadiums.

Figure 26 Overview of Modal Split by Match in the Host City of Johannesburg™*

P&R BRT Rail P&W Other
FINAL, Netherlands X Spain, SC | 13% 9% 16% 11% 51%
Quarter finals, Paraguay X Spain, EP 32% 12% © 12% 41%
Quarter finals, Uruguay X Ghana, SC 19% 8% 26% 24% 24%
Round-16, Brazil X Chile, EP 32% 12% 10% 5% 37%
Round-16, Argentina X Mexico, SC 20% 8% 8% 24% 40%
Slovakia X ltaly, EP 39% 13% | 10% 5% 35%
Ghana X Germany, SC 22% 8% 8% 23% 40%
Spain X Honduras, EP 41% 12% @ 14% 5% 27%
Brazil X Cote d'lvoire, SC 21% 8% 9% 26% 36%
Slovenia X USA, EP 35% 15% (8% 6% 36%
Argentina X Korea Republic, SC 21% 8% 11% 30% 29%
Brazil X Korea DPR, EP 33% 12% 7% 5% 43%
Denmark X Netherlands, SC 23% 8% I 17% 29% 24%
Argentina X Nigeria, EP 32% 12% 49%
Openning, SA X Mexico, SC 19% 8% 5% 24% 44%

Source: ITS Engineers, 2010.

3¢ - Soccer City Stadium and “EP’- Ellis Park Stadium
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Author’s observations made during the World Cup

The investments in new modal infrastructure such as Gautrain and Rea Vaya (BRT) were
important. However, some precautions should have been taken, especially concerning fares,
because it seems that in the end only the middle to upper class population will be able to
profit from these services after FWC. For example, the fare ticket of BRT costs at least three
times more than the broadly used transport in Johannesburg - the minibus-taxi. The ticket
fare for the Gautrain is also elevated which may jeopardize its use among less effluent
people.

To take a minibus-taxi is usually problematic as it works in an unregulated market; meaning
that each one makes its own rules and therefore tourists would have difficulties to
understand how to use it'>.The price is a bargaining issue which means that tourists may pay
from R3.00 to R7.00 for a ride.*®

Security was only provided in the touristic parts of the cities: around the stadium, the fan
parks, and in the main district with tourism accommodations in Sandton. For tourists and
residents who were accommodated in other parts of the city, security was in some cases a
critical issue. The main transport modes used by those people were private car (residents)

and taxi (tourists), however, with a certain level of unreliability, mainly due to congestion.

There was no appropriate timetable for PT and thus fans couldn’'t plan their trip to the
stadium properly. Therefore, the easiest way was always to take a private taxi. Users of the
Park & Ride facilities also had to face major challenges: After the games, usually there was
an enormous queue to take the bus from the stadium to the Park & Ride areas, sometimes

causing waiting times of over two hours.

Congestion was also a problem on match days. The roads and the main streets which
connect the city center to suburbs, stadiums and Sandton were always congested (stop and

go), which increased the travel time excessively.

'2 Minibus-taxis work with hand sign language which tourists are naturally unaware of.
13 As there are no fixed prices, tourists are usually overcharged. However, compared to other transport
modes this is still a reasonable price.
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7.4 The Legacy: Green Goal Legacy Report

“The real legacy of the World Cup will only unfold in the years to come as its economic and

social impact becomes clearer” (Political Information & Monitoring Service [PIMS], 2010: 3)

The 2010 World Cup came as a great opportunity for the South African government to
support the urgent need of solving transport related problems and advancing local
infrastructure in the major cities. As the DEA (2011: 115) stated “in reality, the 2010 FIFA
World Cup provided the momentum to take public transport developments out of the

conceptual stages and make them a reality”.

The sustainability concept was taken into consideration at all stages of planning, design and
implementation; for that, the development of the PT system and the promotion of NMT was a
priority concern (World Cup Legacy Report, 2011). However, it is important to assess who
are the main beneficiaries; residents in general or only those in direct neighborhood of the
stadiums. For example, the Gautrain (Africa’s first high-speed train), which was not
considered as a World Cup budget project but opened only a few days before the FWC
started and served mainly to transport tourists, cost R24 billion. Taking into consideration
that it links the airport to the upper-class neighborhood (Sandton) for a very high fare is
clearly excluding the marginalized population (PIMS, 2010). For this segment of society,
there were more pressing needs, highlighting the fact that little attention was given to them in
all preparatory measures to host the sports mega-event. Sindane (2008) reported some of
these exclusions: Silindra, a resident of Soweto said “It has been clear from the onset that
we will not get a slice of the 2010 World Cup”. In many similar cases of mega-event
organization marginalized people do not seem to have benefited from improvement of
infrastructure and services. According to Robbins (2012), there is not clear evidence that the

2010 FWC gain has directly applied for the urban poor and marginalized people.

Attempts to go beyond the direct effects of the 2010 World Cup on transport came up with
some additional remarks. According to Fowler (2012), in the City’s performance report, a
number of targets were met and even exceeded. The Rea Vaya for instance, reached an
average of 30,000 passengers per day against a target of 20,000. Raising these remarks, it
seems that some of the strategies applied during the World Cup (e.g., restriction of car in the

vicinity of stadiums) forced car users to use PT and NMT as a travel mode.

The residents’ acceptance of the new modalities and the improvement of already existing
travel modes, as well as the transport initiatives, such as Park & Ride and Park & Walk, were

positive. As DEA (2011: 115) underlined “many people took the trains for the first time in
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years”. In this way, one of the key legacies presented by the 2010 FWC was the opportunity
to change travel behavior in favor of sustainability. These news opportunities and
experiences worked in a complementary way to raise new awareness for more
environmentally friendly transport options and to promote a shift in habit, maybe even
affecting long-term travel behavior after the sports mega-event.

A range of lessons to be learnt from the 2010 World Cup in the field of transport were
presented by ITS (Innovation-Transportation-Solutions, 2010) engineers. A selection of

relevant proposals is presented in appendix G.
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7.5 Conclusion

The acceptance of public transport as an alternative mode during the 2010 FWC exceeded
expectations. Indeed, there were a number of options available to residents and tourists to
travel to and from the stadium on match days. This change of urban spaces from
predominantly individual transport to a “greener” transport is an important point in the
achievement of a sustainable mobility legacy for the future. Transport upgrades, mainly
referring to PT, will be enjoyed by future generations of residents of the South African host
cities. Besides, these upgrades created the basic potential for new and innovative ways of
encouraging middle- to upper-class residents to use PT even if they have a private car
available.

Furthermore, the government strategy, with the support of business and individuals, of
managing travel demand of regular daily travel, such as trips to work and school, played a
considerable role in reducing the already existing pressure within the transport system.

Transport event management thus proved to be fundamental for transport operations.

All these newly built and upgraded transport infrastructures and implemented mobility
management strategies were fundamental for South Africa since for decades this sector had

been neglected and had received inadequate support and investment.

From a more holistic point of view, finance minister Gordhan (2010) said that the most
important legacy of the 2010 FWC was “the renewed confidence in us as a nation that
hosting the FWC has brought about. For a country, with such a conflict history, huge social
problems and lack of financial support to be capable of holding one of the major sport-events
in the world is, without doubt, a lift in self-confidence. Indubitably there is no space for
comparisons, especially with the “riches” World Cup; the South Africans did not worry so
much about offering the best World Cup, but rather offering a good event within their capacity

and minimizing the risks”. South Africa did well and very well if considering its limitations.
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8. BRAZIL 2014 FIFA WORLD CUP

Brazil has been selected to organize the FWC for the 2" time and will become the 2™
country to have hosted a FWC in Latin America (Mexico). The 2014 FIFA World Cup will be
followed within two years by another even bigger sports mega-event, the Olympics in the city
of Rio de Janeiro, where the lessons learnt from 2014 FWC can be applied for optimization
and the 2016 Olympics shall benefit extensively from the 2014 FWC experience.

8.1 Brief Profile of Urban Mobility in Brazil

Transport is a key element of urban development. Both aspects have strong mutual
influences on each other and thus should determine the goal of integrating transport and
urban development planning in a holistic perspective. The intense urban growth that Brazilian
cities have been experiencing since 1950 in many cases resulted in precarious and
underfinanced transport systems with negative social, environmental and economic impacts
for the respective urban communities (Instituto de Pesquisa Econdmica Aplicada [IPEA],
2011). Intensive urban growth was accompanied by an intense increase in motorization
rates, especially through cars and buses. Figure 27 illustrates this development for the city of

Rio de Janeiro in two distinct years, 1950 and 2005.

Figure 27 Urban Mobility Distribution in Number of Trips by Vehicle in the city of Rio de Janeiro
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Source: ANTP* and GEIPOT® (IPEA, 2011)

1 Associacao Nacional de Transportes Publicos
1o Empresa Brasileira de Planejamento de Transportes (disestablished)
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The changes highlighted here for Rio de Janeiro are in principle characteristic for many
major Brazilian cities concerning the shift in their mobility profile. The electric trams have
given space to buses and, with regard to individual transport, car use has become dominant.
Cities have changed from a public mobility based on electric energy, to new patterns that
combine public and private mobility but heavily depend on carbon and mostly fossil fuels.
Fortunately, nowadays in Brazil the biofuels like ethanol have, increasingly, being offered as
a cleaner alternative to fossil fuels. According to Kohlhepp (2010), in Brazil biofuels produced

from sugar cane have since several decades also been receiving strong political support.

Additionally, in recent years the use of public transport has been decreasing while motorized
individual transport has increased. These developments have enormous negative
consequences contradicting the concept of sustainability in the transport sector: increasing
socially inequality concerning the access to mobility options and increasing environmental
and social externalities, such as pollution, congestion and accidents. Figures 28 and 29 show
a comparison of transport modes between 1977 and 2005 for the biggest cities and the
metropolitan areas of Brazil.

Figure 28 Share of Public and Private Transport Figure 29 Share of Public and Private Transport
in Metropolitan Areas in Brazil - 1977 in Metropolitan Areas in Brazil - 2005

Private Transport Private Transport

Public Transport Public Transport

31%
49%
51%
69%

Source: Adapted from GEIPOT (IPEA, Source: ANTP (IPEA, 2011)
2011)

With more than half of the Brazilian population living in metropolitan areas, the big cities are
facing far reaching infrastructural problems, aggravated by the steep growth without proper

planning, especially in the field of transport.

As outlined in figure 30, there are around 200 million motorized displacements per day in

Brazil. The mobility profile together with users’ dissatisfaction is determining the high use of
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individual transport. As mentioned above, this new mobility profile entails many negative
externalities, especially to the environment. The policy-makers are facing a dilemma: the
right to mobility for all segments of society versus the limitations and difficulties to provide
quality services at affordable prices for the entire population. The solution is complex and
therefore the planning of urban mobility needs to be designed in a multidisciplinary context to

provide benefits to all segments of society and to the environment.
Figure 30 How to Face the Increase of Individual Transport

200 million of motorised displacements per day

Loss of time, cost, pollution Unfeasibility to extend the

and accidents road system Unsatisfaction with PT

Passengers moving to individual transport

Sustainable Urban Mobility

Affordable PT
fare

Less polution

More PT comfort | ess travel time  More PT users and noise

QUALITY OF LIFE

Source: Adapted from Secretaria de Estado de Planejamento e Desenvolvimento Economico
[SEPLAN], 2009
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8.2 Brief Profile of Urban Mobility in the Northern Region

The analysis of urban mobility in the city of Manaus is essential to identify problems and
propose solutions. This subchapter highlights some mobility characteristics in Brazil (national
average) and within the Northern region of Brazil (Manaus), according to the Indicators’

System of Social Perception (SIPS — Sistema de Indicadores de Percepc¢do Social).

Figure 31 shows that the main transport mode used by Brazilian commuters is public
transport (44%), followed by car (23%). Cyclist and pedestrians represent only 12% and 7%,
respectively. Analyzing the Northern region, NMT is more prominent and the car, compared

to the national average, is less used.

Figure 31 Modal Split for Local Mobility in the Northern Region and Brazil
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Source: adapted from SIPS, 2010 (IPEA, 2011)

Congestion

Congestion has been noticeable in metropolitan cities nationally; Manaus is no exception.
Congestion may be the result of the low quality of the PT system and service, but also of
inadequate road infrastructure. In figure 32, the number of people facing congestion more

than once a day is higher in the Northern region (26%) than the national average (21%).

Figure 32 Congestion Frequency in the Northern Region and Brazil
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Source: adapted from SIPS, 2010 (IPEA, 2011)
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Transport integration

According to figure 33, around 56% of respondents claimed that there is no transport

integration in the Northern region, while the national average is 26%.

Figure 33 Transport Mode Integration in Daily Mobility in the Northern Region and Brazil
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Source: adapted from SIPS, 2010 (IPEA, 2011)

Punctuality

Figure 34 illustrates the punctuality of PT service. Compared with the national average, 42%
state that there are always delays. In the Northern region, 12% state there is never a delay in
PT.

Figure 34 Public Transport Service in the Northern Region and Brazil - Punctuality
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Source: adapted from SIPS, 2010 (IPEA, 2011)

Signposting

Figure 35 demonstrates an important aspect which is also relevant to tourism: the clarity of
signposting for orientation within a city. The following evaluation reflects the perception of
users with own vehicles and the easiness/difficulty to reach a certain place within a city. The
population’s perception with regards to signposting shows that in the Northern region 45% of
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the respondents find signposting bad or very bad, with the national average slightly lower at
40%.

Figure 35 Signposting for Local Mobility in the Northern Region and Brazil

m Excelent m Very good m Good = Bad Very bad NA
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Source: adapted from SIPS, 2010 (IPEA, 2011)

Behavior abandonment

Figure 36 refers to times when the population dropped out or had to use other transport
modes due to three reasons: lack of money, lack of transport, lack of service at the required
time. Around 49% of the respondents in the Northern region gave up due to lack of money,
(national average: 29%), 54% due to lack of transport (national average: 35%) and 47% due
to the lack of frequent service (national average: 37%). These high percentages clearly

reflect an undermining in the right to come and go of the population in Northern region.

Figure 36 Reasons for Choosing another Transport Mode in the Northern Region and Brazil
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Source: adapted from SIPS, 2010 (IPEA, 2011)

PT quality

Figure 37 illustrates the user perception of the quality of the system and service of PT.
Nationally, less than 20% of the respondents evaluate PT as very bad. In the Northern region
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however, 28% gave this negative opinion. Including the responses “very bad™ and "bad’, the

Northern region reaches a level of 46% whereas the national average stays at 39%.

Figure 37 Perceived Public Transport Quality in the Northern Region and Brazil

m Very good m Good m Regular = Bad Very bad N/A
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Source: adapted from SIPS, 2010 (IPEA, 2011)

Safety and security

Figure 38 shows the perceived level of security of users with regard to their most used
transport mode. The data shows that 67% of respondents felt "always™ or “'most™ safe with

their modal choice, and 33% “never or ‘rarely” felt safe.

Figure 38 Perceived Security/Safety with Chosen Transport Mode in the Northern Region and Brazil

m Always ® I[n most cases m Rarely = Never NA

Northern
region

Brazil

Source: adapted from SIPS, 2010 (IPEA, 2011)

Information availability

Figure 39 presents the most important sources of information for residents with regards to
transport choices. Bus stops are the main source of information nationally (31%) and in the
Northern region (34%). TV, terminals and stations as well as informal sources (personal
conversations) also play an important role in the process of information gathering by users.
Clearly, there is an unexplored potential for the internet which is especially essential to
provide pre-travel information, above all for tourists.
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Figure 39 Main Sources of Travel Information in the Northern Region and Brazil
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Source: adapted from SIPS, 2010 (IPEA, 2011)

Important factors and main reason for travel mode choice

Figure 40 indicates the main criteria that users take into consideration when they assess the
different transport modes. Travel time is the most important factor in all Brazilian regions. For
the national average the second most chosen criterion is convenience (e.g., the distance
between home and the bus stop may be perceived as inconvenient to walk; at the same time
to take the car from/to home may be perceived as very convenient), in the Northern region
the second most important factor is comfort.

Figure 40 Characteristics for a Good Transport in the Northern Region and Brazil
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Source: adapted from SIPS, 2010 (IPEA, 2011)

The main reason why respondents have chosen the most intensively used travel mode is
shown in figure 41. Again, travel time is the main factor for modal choice. Travel costs are
the second most important criterion nationally (15%) and in the Northern region (24%).
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Figure 41 Reasons for Daily Choice of Transport Mode in the Northern Region and Brazil
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Source: adapted from SIPS, 2010 (IPEA, 2011)

Figure 42 shows the results to the question of what could make non PT users actually use
PT. Travel time, availability and travel costs seem to be the most important facilitating
conditions nationally. In the Northern region the most important factors would be travel time,
comfort and travel costs. It is worth mentioning that a considerable portion of respondents
said that they would not change behavior or they would not use PT under any circumstances
(15% in the Northern region and 24% in national average).

Figure 42 Facilitating Conditions for Public Transport Use in the Northern Region and Brazil
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107



Chapter 8

8.3 Transport and Development in Manaus

Manaus is the capital of the State of Amazonas and considered the main metropolitan center
of the Northern region. Manaus covers an area of 11,401 km? and in 2010 had a population
of 1,802,525 inhabitants (IBGE, 2011), being the 8" biggest city of Brazil.

Manaus developed its first phase of economic prosperity during the two rubber booms (in the
late 19" century and during World War 11). Its strategic location and prominent role in the
extractive industry made it a major city in the Amazon region. A reflection of this period of
affluence is to be found in the mansions and monuments of Manaus, such as the Amazonas
Opera House, opened in 1896. The rubber boom ended around 1910 and subsequently

Manaus went into decline and only entered a period of renewed development in the 1950s.

The 1960s brought deep changes in the economy, as the national government created a set
of economic incentives to establish an industrial pool in Manaus. In 1966 Manaus was
declared a free-trade zone (Zona Franca de Manaus). Industrial activity has taken-off in the
last 15 years, with a huge presence of high-tech companies which benefit from tax incentives
(or even tax exemption). The free-trade based retail throughput declined in the early' 90s
when the government reduced import tariffs for the whole country, but with the free-trade
zone still in place, manufacturing carries on. The Manaus Industrial Park has today more
than 400 companies, many of them with a worldwide scope, and generates more than
50,000 direct and 350,000 indirect jobs. Currently, the total generated turnover is over US$
10 billion.

As a result of these economic incentives, immigration to Manaus intensified considerably.
Within just a few decades the city’s population grew to 1,8 million inhabitants. According to
the IBGE census, the population increased from 173,000 inhabitants in 1960 to 311,622
inhabitants in 1970. In percentage, the city’s population growth between 1960 and 1970 was
79% while between 1970 and 1980 it reached 103%. In the period 2000 to 2010 population
growth went down to 28% (see figure 43).

As figure 44 shows, in 2001 the vehicle fleet in Manaus was around 112,000 cars, 20,000
motorcycles, 3,600 buses, summing up to a total fleet of 186,000 vehicles (not including
trucks). By exactly 10 years later, the vehicle fleet had experienced a growth of 141% in cars,
370% in motorcycles, 150% in buses and 164% in the total volume. Considering the biggest
cities in Brazil, between 2001 and 2009, the vehicle fleets’ average growth was only 76,5%
(Departmento Nacional de Transito [DENATRAN], 2011). With 1,802,525 inhabitants and
492,237 vehicles, the city of Manaus has for every 3,6 residents one vehicle available and

thus a gross motorization rate of 273 vehicles per 1,000 inhabitants.
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Figure 43 Population Growth - Manaus Figure 44 Vehicle Fleet Growth - Manaus
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Due to the limited attention paid by the state, the road system in Manaus grew just as a
result of the growth of settlement areas, but insufficiently and inadequately with regard to the
capacities at certain bottle-necks within the road network. In this sense it is correct to say
that the government, instead of being ahead of the city’s growth process and the road
system’s growth, was behind it (Souza, 2009). The result is that, nowadays, the city suffers
from a severely unsuitable urban road infrastructure compared to its size. In addition to the
limited number of trunk roads, they are mostly too narrow and winding. The secondary roads
show the same characteristics, making it difficult to use them as alternative routes to escape
from congestion. As a result of the deficient road infrastructure, the main corridors are

congested not only during peak hours but usually all day long.

The PT system of Manaus is based on a network of bus lines. The system plays an important
role in daily mobility of the city. The fare is one of the highest among the Brazilian capitals
(R$ 2.75%). The bus system transports almost 800,000 people daily on nearly 300 bus lines
which are operated by several private companies. Note that the current bus system has a
great overlap in lines and that the urgently needed expansion of PT travel volumes on the

main roads of the city is hampered by critical physical constraints.

Cycling and walking are limited within the city, mainly, because of inappropriate or even
missing infrastructure. The lack of cycling lanes inhibits the increase of bicycle use;
additionally the few cycle lanes implemented are found only at certain areas such as parks,
clearly underlining the leisure character of this transport means. The proposal presented by

the Municipal Institute of Traffic and Transportation (IMTT) for the construction of bicycle

1 uUss$ 1.40
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lanes at strategic points of the city has not been implemented appropriately. Additionally,
sidewalks are often constructed in an irregular way posing many obstacles to pedestrians
and above all to persons with physical disabilities. Often sidewalks are invaded by
homeowners and traders and used for their individual purposes. Trees, utility poles, and
trade stands (newspaper, food, etc.) complete the list of obstacles that hinder and sometimes

even make it impossible to use sidewalks (Souza, 2009).

Some measures to promote NMT can already be seen in Manaus. For example, in 2007 the
first "day without my car" was organized. Others NMT related studies promoting mobility
management have been developed for Manaus, for instance to promote bicycle use within

the campus of the Federal University of Amazonas (Kuwahara et al., 2008).

Since 2008, the city has adopted mitigation measures to alleviate the problems caused by
traffic such as parking restrictions (e.g., Blue Zone) and limited access for trucks and cargo
vehicles within the city-center during certain hours. Undoubtedly, these measures are
insufficient to systematically solve the overall transport problems of the metropolis. A long-
term solution for urban mobility needs to take into account the growing vehicle fleet and the
need to reserve spaces for pedestrians. Over the last years, with the opportunity to host the
2014 FWC in Manaus, the possibilities of constructing two new transport modes in Manaus,

a Monorail and a BRT system have been analyzed.
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8.4 Tourism in Manaus

Manaus is an important center for ecological tourism. One of its most popular attractions is
the Ponta Negra beach, 13 kilometers from the city center, where, when the river is low, the
sands are exposed right down to the river bed, forming a beautiful contrast with the dark
waters of the river itself. There is also the forested area of the National Research Institute of
Amazonia (INPA), a complex made up of the Botanical Gardens, rich in plant species from
the Amazon region, and the Zoological Gardens, which contain various animal species of the
region, including some facing extinction. For the visitor who wishes to learn more of the
history and way of life of the Amazonian tribes, Manaus has several important museums: the
Indian Museum, with a large collection of objects from the indigenous peoples of the upper
Negro river; the Amazonian Natural Science Museum, where a large variety of embalmed
animals and insects can be seen; the Museum of Northern Man, which has a collection of
objects illustrating the way of life, customs and culture of the local people; and the Port

Museum, with a collection of historical items, documents, plans and instruments.

Manaus is also the main departure point for trips into the Amazon region, as it is the heart of

Amazonia and thus the hub of tourism on the rivers and to the jungle lodges.

The Amazon region’s share of the Brazilian tourism industry is relatively small, it accounts for
5% of all tourism establishments and 7% of all tourism-related employment (Ministério do
Turismo [MTur], 2008). Nevertheless, tourism-related employment in Amazonia showed a
growth of 47% between 2002 and 2006, which is far above the average growth of 14% for
Brazil as a whole (Ros-Tonen & Werneck, 2009). Furthermore, the number of tourists
(national and international) in Manaus has increased by 25% between 2006 and 2008
(SEPLAN, 2009).

Manaus can be reached by air (Eduardo Gomes International Airport - third largest Brazilian
airport in terms of cargo), by road (interregional and international buses from Venezuela) and
by river boat (multiple ports on the Amazon, all the way upstream from Peru or downstream
from Belem). The port of Manaus is the largest floating port in the world with a total area of
94,923 m?,
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8.5 Brazil, Transport and World Cup

“One hundred and ninety million people will turn the World Cup into the

greatest party in the world, a party of much joy and good organization.
The world should prepare itself to become more Brazilian as of 2014.

"Brazilianize™ will be the new verb conjugated by the planet. | can
assure you that FIFA 2014 World Cup in Brazil will be a perfect and
unforgettable celebration. The entire world is already invited”
(Ricardo Teixeira, 2010 [speech given by the president of the "Brazilian
Confederation of Football™ in Johannesburg, when the country officially
launched the “Journey to the 2014 World Cup’])

The 2014 FIFA World Cup will be the 20™ FIFA World Cup. It will take place in Brazil from 12
June to 13 July 2014. This will be the second time the country has hosted the competition,
the first being the 1950 FIFA World Cup. The 2014 FWC in Brazil is organized in 12 host
cities: Belo Horizonte, Brasilia, Cuiaba, Curitiba, Fortaleza, Manaus, Natal, Porto Alegre,
Recife, Rio de Janeiro, Salvador, and Sao Paulo. For the country this is an important chance
to show the mosaic of Brazilian landscapes and seascapes and the vibrant culture of each
peculiar region of Brazil, from the Amazon’s heart in Manaus to the diversity of climates and

sceneries of the other eleven host cities.

Brazil is motivated to host a world-class sports mega-event in two years time, in the hope of
enjoying the possible long-term benefits arising from it. However, in order to achieve this, a
major effort must be made in the planning and operation of adequate transport in the host
cities. Urban and transport planners must take this unique opportunity to upgrade and build
sustainable transport systems in the host cities within a relatively short period of time (see
figure 45).

8.5.1 Brazilian Host Cities and the Mobility Challenge during the Mega-Event

Nations around the world are struggling to accommodate their cities within mobility systems
that are more efficient, effective, and ultimately more sustainable through reducing
dependence on cars. In Brazil, the challenge arises from the growth of the metropolitan
cities, together with the lack of investment in public transport and inadequate public policies,
largely favoring motorized individual over public transport in terms of infrastructure

investment and fiscal policies, thus worsening the framework conditions of metropolises to
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improve their transport situation in a sustainable way. This leads to a scenario which
combines a growing loss of mobility (for instance through congestion) with the loss of
economic sustainability of the more effective and environmentally friendly modes. The
disadvantageous effects of motorized individual transport on the mobility situation of an
urban population have been emphasized by Dupuy (1995), the car disturbs accessibility
standards that govern the use of urban space. Once an individual has a car, there are many

possibilities, but if not, access is restrained.

Figure 45 Host cities and Transport Upgrade Projects for the 2014 FWC in Brazil
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Brazil, a country of almost 200 million inhabitants with an additional 3 million tourists

expected to flock to South America’s largest country for the 2014 FWC, will need to be

prepared to deliver reasonable mobility services to residents and tourists. There is no “quick

fix’ solution for the different realities of each host city that could be applied generally. The

most important recommendation is planning (Bovy, 2004). This encompasses a whole range

from strategic infrastructure planning and the operational planning, to communication and
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information of the different actors involved with the FWC. Additionally, these transport
upgrade projects must be inserted into a long-term strategy and integrated into urban
planning concepts. Otherwise there is a great set of under-usage after the FWC. Similarly, if
there is no continuity after the World Cup, the widespread transport problems will just be

temporarily alleviated and then return in the short or middle-term.

Table 10 Overview of Distances and Transport System in the Host Cities of 2006, 2010 and 2014 FWC

2006 FWC 2010 FwC 2014 FWC

Germany South Africa Brazil
Host cities/distances
<250 km 3 3 1
250 — 500 km 7 3 2
500- 1000 km 2 2 2
1000- 2500 km - 1 6
>2500 Km - - 1
Average distance in km*’ 400 450 1400
Longest distance betw. cities 600 1550 3150
Transport system (availability, capacity)
Motorways + highways Kk ko ok * *
Railway * %k kK * -
Airports * %k >k ok k * %k >k * 18

Source: Bovy, 2011

Analyzing table 10, it becomes evident that the challenges facing Brazil in managing the
mobility of national and international tourists between the host cities, under the current
conditions of transport logistics in Brazil, will be a matter of great concern. It will require
strategic planning to cope with such great distances, in most cases only possible by air craft.
However, even the airport infrastructure is considered alarming in many host cities at the
level represented by and international event like the World Cup. There is a lack of airport
capacity to meet the influx for the 2014 FWC as many of the airports of the host cities
already operate close to their full capacity. Where distances can be managed by road
transport, tourists will often face precarious and unsafe infrastructure. Table 10 highlights
only some of these problems that go beyond the scope of this study. The focus here shall be
to look at urban mobility management challenges, analyzing in detail the situation of the case

study host city of Manaus.

Confirming this challenge, Melo (2012) writes that during the 2014 FWC, it is very reasonable

to assume that daily mobility problems will be worsened. He adds that, given the distances

" Flight distances (often much shorter than land transport)
18 Except Sao Paulo (* * % %) and Rio de Janeiro (% * %)
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and the operating conditions of roads, airports and railways in Brazil, traveling between the
Brazilian host cities will be very expensive and lengthy. It is evident that the negative
environmental impacts arising from the trips between the host cities are even much more
severe than those stemming from urban mobility. It will be the task of further studies,

however, to focus on this specific inter-city mobility challenge.

8.5.2 Manaus, Transport and 2014 World Cup

The monorail and the BRT are the two major projects in urban mobility that have been
planned to prepare the city of Manaus for the extraordinary challenge of the 2014 FWC. The
monorail is a project to be financed by the state government and, according to the bidding,
will be built by the companies "CR Almeida e Mendes Junior® and "Malasi” (responsible for
the construction of the monorail in Kuala Lumpur). The BRT is a World Cup project of the city
government, the consortium “Construbase — AS Paulista’ will be responsible for execution of
the BRT system.

Bus Rapid Transit (BRT)

In an attempt to address the urban mobility problem in Manaus, the local government has
decided to implement a BRT system, a bus corridor to connect exclusively the eastern
districts to the city center. The BRT system should reach a length of 23 Km and its costs are
estimated at R$ 223 million (US$ 109 million) The design is similar to the "Express” bus-
based system created at the beginning of the decade and which, because of many failures,
was not completed until today. The integration of the terminals shall be adjusted to integrate
the new system. One of the advantages mentioned by the government is the much lower
investment cost if compared with modes like subway and Light Rail Train (LRT). The
km/capacity ratio, that have been projected for some host cities, is attractive for operations of
this size due to the fact that the ideal operational capacity is between 15 thousand and 35
thousand passengers per hour in each direction at peak times. However, an important
feature to be considered is that the system may be saturated in the middle-term, as is the
case in the Colombian capital Bogota which after 10 years is now studying the
implementation of a complementary but much more costly metro system, offering roughly the

double capacity compared to the existing BRT road transport system.
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Monorail

To complete the ring road of Manaus, the government of Amazonas has planned to build a
monorail system. It will be an investment of R$ 1.4 billion (US$ 760 million) and will be
constructed by companies that are part of the Manaus Monorail Consortium (Portal 2014,
2012). The monorail is composed of two corridors: the north-central and east-central. The
first will link the most populous neighborhoods with downtown, passing in front of the
Amazon Arena — the venue for the 2014 FWC matches in Manaus. It will also connect

existing terminals.

This monorail can carry 170,000 passengers per day and the time economy can be up to one
hour compared to road transport. The monorail project has been presented as a sustainable,
safe and comfortable system with good accessibility. It is based on a new technology that
reduces nuisance and emissions and is suitable to Manaus” framework conditions and its city

environment.
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8.6 Conclusion

Analyzing the population’s perception of urban mobility through the “System of Indicators for
Social Perception™ allows concluding that the Northern region has not received adequate
support from local, state and national governments with regards to urban mobility: the

indicators are for most categories worse than the national average.

In general, public policies still favor investments for motorized individual transport and its
respective infrastructure. Fiscal policies often disfavor public transport and facilitate MIT,

provoking a chaotic transport situation in many Brazilian metropolises.

In Manaus the possibilities to build two new transport systems, Monorail and Bus Rapid
Transit (BRT) have been explored to prepare the city to host the 2014 FWC. The proposed
solutions show a great potential to cope also with the daily traffic problems of the Amazonian
metropolis (Farah, 2010). Nonetheless, the proposed solutions must be evaluated cautiously:
the monorail system is effective but expensive and takes much more time to be
implemented. The BRT is feasible and practical to implement and therefore helps to solve a
major transport problem of the city in the short-term. However, it may be not be effective

enough in the long-term since the city has faced intense population growth in the past years.

Moreover, the BRT and Monorail have been launched far too late and therefore have hardly
any chance to be ready before the 2014 FWC, missing out the great opportunity to boost
transport capacities for this singular sports mega-event and ensuring at the same time that a
World Cup can bring long-lasting benefits to the whole population of Manaus. In this
scenario, it is difficult to visualize a timely and effective solution for the 2014 FWC mobility
demands in Manaus.

Such transport system investments would obviously not be justified by only considering the
short period of the FWC mega-event. But the probably lost opportunity of creating a positive
long-term legacy through the 2014 FWC in terms of an improved urban mobility situation in

Manaus is regrettable.
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Conclusion Literature Review

A general model to analyze the sustainability of mega-events does not yet exist, probably
due to their relatively small impact in comparison to the large and diverse urban economies
in which these events take place. However, behavior change towards a culture of
sustainability is a key legacy for the host city and country. The long-term benefit of reducing
traffic flows and related transport emissions by offering more attractive alternatives to
commuters in a pro-car culture can be one of the major positive impacts of green sports
mega-events. For this reason, a review of the literature aiming to analyze the relevant
behavior theories and their significance for the specific theoretical framework within the

scope of this study was fundamental.

Although transport is an essential feature of urban development it is remarkable that most of
the host cities have been suffering impacts generated by increased urbanization,
modernization, population growth and unsustainable consumption patterns. The latter involve
a boost in private car sales, attributed to the fact that in many developing economies car
ownership is regarded as an important status symbol of a growing middle and upper class
(Diekstra & Kroon, 1997; Sheller & Urry, 2000). The private car is often the preferred
transport mode of the population. This preference comes from the fact that users enjoy the
specific advantages that this mode provides (Vasconcellos, 2001). As underlined by Souza
(2001), the car is a transport means which gains its attractiveness from several unique

benefits, but finally shows the worst results when compared with other urban transport mode.

It is expected that investing in road infrastructure will not improve the road traffic situation
considerably in the long term (Dimitriou & Banjo, 1990). Instead, it is likely to lead to even
more car use and thus greater traffic volumes and consequently congestion. The most
effective solution for daily traffic problems and for coping with the peak demand generated

during mega-events is to promote public transport.

Investment in new transport modes as the projected BRT and Monorail systems which are
not only faster and more environmentally friendly but also better integrate the city and allow
the inclusion of substantially more people can surely provide better long-term solutions for
the urban mobility problems of a metropolis. These new infrastructures, coupled with the
government incentives and strategies to promote sustainable transport modes instead of the
private car, would strongly benefit sound mobility management for 2014 FWC by relieving the
traffic flow and congestion problems. In parallel the up-scaling of the public transport
infrastructure would help reduce greenhouse gas (GHG) emissions, thus contributing to

sustainable development of the host city as a whole and in the long run.
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Another important point relates to the population, residents and tourists alike, since its
support and involvement is of utmost importance to extend the long-term effects of the
benefits generated by hosting a mega-event. It is justifiable to study the population’s
behavior since its inclusion in the decision-making process plays a key role, not only in the
performance of any mega-event, but also for the adjustment of preparatory measures to the
general needs of the host city’s society as a whole. Turco (1998) and Waitt (2003) remark
that, if no attention and consideration is given to the residents’ opinion, this may well
discourage and endanger the support of the population to cope with the manifold challenges

that hosting of a sports mega-event poses to the people of the respective community.
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DATA ANALYSIS & HYPOTHESES

The overall purpose of the empirical studies in South Africa and Brazil is to identify and test

how factors, aspects, behaviors and attitudes towards mobility and transport may lead to an
optimization and promotion of sustainable mobility for the 2014 FWC. The two case-studies
relate to transport behavior and attitudes. However, the case-study of South Africa is used as
comparative and complementary data for the main case-study, the 2014 FWC in Manaus,
Brazil. The hypotheses are developed considering some of the influences outlined in the
behavior theories/models and also envisaging the variables selected throughout the literature
review. The hypotheses do not transpose the research question but provide statistical

reinforcement to answer the research questions on an empirical basis.

9. CASE-STUDY SOUTH AFRICA - HYPOTHESES

The descriptive analyses as well as the inferential statistics test for each hypothesis are
given in the technical appendix (H1SA - H4SA) in more detail. Figures are used throughout
the hypothesis to display percentages and mean values (unless otherwise stated). In some
instances the percentages do not sum up to 100% because multiple responses were
possible.
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Hypothesis 1 Relating to Modal Choice and Satisfaction Level (H1SA)

Testable hypothesis: Transport satisfaction varies significantly between different modal
choices and between tourists and residents.

The level of satisfaction within the modal choice is outlined in figure 46. Residents are
generally more satisfied (higher means). An exception is metro/rail, where tourists are more
satisfied (mean=4,5) than residents (mean=3,8). However, there were only few respondents

here (2 tourists, 10 residents), so this result should not be over-interpreted.

Figure 46 Level of Satisfaction with Modal Choice during the 2010 World Cup

Tourist  Resident = Total
5 4,5 74
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Table 11 Model Summary® - H1SA

Model R R Square Adjusted R Square Std. Error of the Estimate
1 ,368° ,136 117 1,193

a. Predictors: (Constant), Walk/Cycle, Metro/Rail, Other PT, BRT, Taxi

Regression analysis: R2=0,136, means that 13,6% of the variance in satisfaction can be
explained by the independent variables, the modal choice. It is plausible that this figure is not
very high: satisfaction cannot be determined by modal choice alone, but also by other
factors.

Table 12 ANOVAP - H1SA

Model Sum of Squares | df Mean Square F Sig.
1 Regression 50,474 5 10,095 7,094 ,000°
a. Predictors: (Constant), Walk/Cycle, Metro/Rail, Other PT, BRT, Taxi

b. Dependent variable: Mode of Transport Satisfaction (recoded)

This ANOVA table uses sums of squares to determine whether the model delivers an overall
contribution to the explanation of satisfaction. It can be concluded that modal choice
contributes significantly to explaining transport satisfaction (p<0,0005, therefore p<0,05,

which is statistically significant).
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Table 13 Coefficients® - H1ISA

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.

1 (Constant) 4,097 ,118 34,857 ,000
Taxi -,889 ,208 -,284 -4,263 ,000
BRT ,046 ,254 ,012 ,180 ,857
Other PT -1,180 ,270 -,284 -4,366 ,000
Metro/Rail -,180 ,364 -,032 -,496 ,620
NMT ,079 ,312 ,016 ,254 ,800

a. Dependent Variable: Transport Satisfaction (recoded)

Table 13 lists all the coefficients. Choosing a taxi brings about a significantly lower
satisfaction than going by car (B=-0,889, p<0,0005). The regression coefficient B means:
Taxi satisfaction is, statistically by 0,889 scale units (on a scale from 1=not at all satisfied to
5=very satisfied), lower than satisfaction in car transport. Other PT show a significantly lower
satisfaction level than car (B=-1,180, e.g., satisfaction is, according to the model, by 1,1
scale units lower; p<0,0005). The BRT vs. car comparison is irrelevant (p=0,857), as well as
the metro/rail vs. car comparison (p=0,620) and the NMT vs. car comparison (p=0,800). All

these coefficients are close to 0.

Table 14 Model Summary — H1SA

Model R R Square Adjusted R Square | Std. Error of the Estimate
1 ,464° ,215 ,194 1,139
a. Predictors: (Constant), tourist Cluster 1: tourist vs. resident, other PT, NMT, BRT, Metro/Rail, Taxi

When comparing the clusters of tourists with residents, R2 is a bit higher now, 21,5% of the
variance in satisfaction can be explained when taking into account both cluster and modal
choice. In this case, the added variable turned out to be expressive. So the adjusted R2? is
higher than R? in the previous model, but a little lower than the unadjusted R? in the current

model.

Table 15 ANOVA® — H1SA

Model Sum of Squares df Mean Square F Sig.
1 Regression 80,146 6 13,358 10,295 ,000°

a. Predictors: (Constant), tourist Cluster 1: tourist vs. resident, other PT, NMT, BRT, Metro/Rail, Taxi
b. Dependent Variable: Transport Satisfaction (recoded)

The model in table 15 shows overall significance (p<0,0005).
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Table 16 Coefficients® - HISA

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 4518 ,143 31,687 ,000
Taxi -, 765 ,201 -,245 -3,810 ,000
BRT -,001 ,243 ,000 -,006 ,996
Other PT -1,134 ,258 -,273 -4,390 ,000
Metro/Rail -, 476 ,353 -,083 -1,350 ,178
NMT -,034 ,299 -,007 -,112 ,911
tourist cluster 1: tourists -, 747 ,156 -,292 -4,782 ,000
vs. residents

a. Dependent Variable: Transport Satisfaction (recoded)

According to the model in table 16, tourists are significantly less satisfied than residents (by
0,747 scale units; p<0,0005). However, the other effects hardly changed. Controlling for
cluster 1 (tourists vs. residents), only taxi and other PT led to significantly lower satisfaction
levels, compared to the choice of a car.

According to this model, satisfaction can be determined as follows:

Satisfaction = 4,518 — 0,765*Taxi - 0,001*BRT - 1,134*OtherPT — 0,476*MetroRail -0,034 * NMT -
0,747*tourist.

It is possible to calculate examples in which level of satisfaction the model would predict
certain combinations of independent variables. The common coding is 0 for “not selected”

and 1 for “selected”. Example: tourists (value 1) who go by taxi:

Satisfaction = 4,518 - 0,765*1 - 0,001*0 - 1,134*0 - 0,476*0 -0,034*0 - 0,747*1 = 3,006.

In other words, for tourists going by taxi, the model predicts a “neutral” satisfaction level of 3
on a (recoded) scale from 1 to 5. Residents going by car have, according to the model, a
clearly higher satisfaction: Satisfaction = 4,518. “Car’ and “resident” are the reference
categories, so we can enter 0 for all other options, which leaves only the constant in the

equation.

It is interesting to see that tourists are significantly less satisfied than residents, and that
going by car corresponds to a significantly higher satisfaction than choosing taxi and other
PT.

The hypothesis can be accepted as modal choice contributes significantly to explaining
transport satisfaction, but not very strongly, as only 13.6% of the variance in satisfaction can

be explained by modal choice. Tourists are significantly less satisfied than residents.
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Hypothesis 2 Relating to Modal Choice during 2010 FWC and Beyond
(H2SA)

Testable hypothesis: There is a positive correlation between the choice of the transport
mode during the 2010 FWC and the choice of the transport mode for daily mobility.

To make results more comparable, the mode of local transport was recoded: BRT, other PT,

metro/rail = Public Transport; and taxi and car = Car (see figure 47).

Figure 47 2010 World Cup Transport Mode versus Daily Transport Mode

© 80%
§ 60% —
g 40% -
S 20% —pm— —
g 0% PT NMT Car Total
Daily mode

World Cup PT 25% 25% 29% 28%

World Cup NMT 4% 25% 6% 7%

World Cup Car 71% 50% 66% 65%

According to the selected column (% of daily mode), 25% of those who selected PT as a
daily mode, did so during the FWC. However, 71% of those who select PT as a daily mode
went by car during the FWC. NMT is a rather rare choice. Most of those who usually choose
public transport went by car during the FWC. Those who usually go by car are most
consistent in their modal choice: 66% also went by car during the World Cup; however,
almost one third (29%) switched to PT.

Table 17 Symmetric Measures — H2SA

Value Approx. Sig.
Nominal by Nominal Contingency Coefficient ,257 ,014
N of Valid Cases 176

As a statistical measure, the contingency coefficient is designed to correlate nominal
(categorical) variables. The coefficient is 0,257; p=0,014 which is significant (p<0,05). The
coefficient is scaled between 0 (no association) and 1 (very strong association), assuming
that the modal choices are (of course) associated, but not too strongly, which means the

modal choice differs to some extent between daily life and the special World Cup situation.

The hypothesis can be accepted as there is a correlation between the “travel mode choice

for the World Cup™ and "the daily travel mode’, but this correlation is not very strong.
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Hypothesis 3 Relating to Information Evaluation and Transport Mode
Satisfaction (H3SA)

Testable hypothesis: There is a positive correlation between information evaluation and
transport mode satisfaction during the 2010 FWC.

Both variables (satisfaction and information) are ordinal and suitable for correlation.

Table 18 Correlations — H3SA

Transport Information

Satisfaction Evaluation
Transport Pearson Correlation 1 303"
Satisfaction Sig. (2-tailed) ,000
N 232 230

**_Correlation is significant at the 0.01 level (2-tailed).

The correlation coefficient is 0,303 and its possible range extends from -1 to +1. Interpreting
the direction (sign) shows a positive correlation meaning that the higher the information
evaluation the higher the satisfaction. This relationship is statistically significant (at 1% level).
However, a “perfect’ correlation would be documented by a coefficient close to 1. Being
considerably smaller than 1 means: while there is a clear and significant tendency that higher
evaluation values go along with higher satisfaction, this does not hold true for each and every
individual. So there might be people who found the information provided on transport options

very helpful, but were not satisfied, and vice versa.

The analysis is split to get separate results for car users and non-car users.

Table 19 Correlation® Cluster Car Users (Spearman’s Rho) — H3SA

Transport Information
Satisfaction Evaluation
Transport Correlation Coefficient 1,000 284~
Satisfaction Sig. (2-tailed) . ,000
N 151 150
**_Correlation is significant at the 0.01 level (2-tailed).
a. Cluster Car users/Non-car users = Car users
Table 20 Correlation® Cluster Non-Car Users (Spearman’s Rho) — H3SA
Transport Information
Satisfaction Evaluation
Transport Correlation Coefficient 1,000 325
Satisfaction Sig. (2-tailed) ,003
N 81 80

**_Correlation is significant at the 0.01 level (2-tailed).
a. Cluster Car users/Non-car users = Non-car users
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The hypothesis can be accepted as “information evaluation” and “transport mode choice
satisfaction™ are correlated. These correlations are positive and significant for both car users
and non-car users. Note that for non-car users the correlation is slightly higher than for car
users (0,325 and 0,284 respectively). This means that information evaluation brings a high
value of satisfaction among the non-car users if compared to car users.
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Hypothesis 4 Relating to Possible Reasons for Modal Choice (H4SA)

Testable hypothesis: The items eco-friendly, comfort, travel time, travel cost,
safety/security are significant in explaining the use or not of a car among tourists during the
2010 FWC.

Car users include car and taxi; Non-car users include public transport and NMT. However,
the coefficients do not provide a significant contribution to the choice of the transport mode.

Table 21 Omnibus Tests of Model Coefficients — H4SA

Chi-square |[df Sig.
Step 1 Model 16,018 7 ,538

Table 22 Variables in the Equation — H4SA

B S.E. Wald df Sig. Exp(B)
Step 1*°  Eco Friendly -,131 ,195 451 1 ,502 877
Comfort ,133 ,231 ,331 1 ,565 1,142
Punctuality ,120 ,309 ,151 1 ,698 1,128
Safety -,212 ,283 ,559 1 ,455 ,809
Travel cost ,288 ,223 1,668 1 ,197 1,334
Travel time ,047 ,263 ,032 1 ,858 1,048
Security -,327| ,310 1,114 1 ,291] 721
Constant -,407 1,041 ,153 1 ,696 ,666

a. Variable(s) entered on step 1: Eco-friendly (Eco), Comfort (Comf), Punctuality (Punct), Safety
(Safe), Travel cost (Cost), Travel time (Time), Security (Secu).

Table 22 presents the main results of the model. The significance levels (before last column)
illustrate that none of these variables make a significant contribution to explain whether a

tourist chooses a car or not.

The regression coefficients (first column) display effects on the estimation of events;
representing the tendency for the given factors (variables) in influencing the travel mode
choice, compared to the reference category — Non-car users. Signs can be interpreted in
terms of positive and negative effects (note that none of the effects is statistically significant).

The variables are recoded (the higher the number, the higher the importance).

Exp(B) is SPSS’s reference to odds ratio. Odds represent ratios between probabilities (not
choosing a car) divided by the opposite probability (choosing a car). Looking at odds ratios, 1
is neutral (meaning “no effect”). Odds ratios (OR) < 1 indicate negative effects; ORs > 1
indicate positive effects. An example for interpretation: If security is rated higher (by one
scale unit), the OR of choosing public transport are lower by a factor of 0,721 or 27,9%

(100% - 72,1%) than the OR of choosing to go by car (note that this effect is not significant).

127



Chapter 9

Some more descriptions on the importance of ratings and transport modes are given below.
The aspects safety and security were grouped and “‘means’ recalculated. Some differences

are noteworthy, but also linked to small Ns.

Figure 48 Reasons for Transport Mode Choice in 2010 World Cup (Means Report)
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According to figure 48, the most important items for defining the PT and car mode use are
safety/security and travel time. Whereas both of them have means (recoded) which reach
category 4 “important’, the lowest important aspect is the environmental friendliness. The

main aspects for defining NMT choice are travel costs, followed by environmental concerns.

According to the T-test (see appendix) “safety and security’ are not significant at a 5% level,
but “marginally” significant at a 10% level (p=0,088 and p=0,062, respectively). All other

variables are not even marginally significant.

The hypothesis cannot be accepted as the main result of this mode shows that the
importance ratings for the items: environmental friendliness, comfort, travel time, safety and

travel cost do not help predict whether a tourist chooses to go by car or not.

The last model insufficiently answered why people prefer going by car, but according to the
theoretical background, a reasonable answer could be given through the variable of income.
Assuming that in a country like South Africa the car is a status symbol, if someone can afford
it, he will most probably opt for this means of transportation. And if someone owns a car, he
wants to use it. It can be assumed that one of the reasons for using PT is that users can’t
afford a car (so called “captive riders”). To find out whether income can be a satisfactory

answer, logistic regression is performed.

Table 23 Omnibus Tests of Model Coefficients — H4SA

Chi-square df Sig.
Step1 Step 5,933 4 ,204
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Not significant overall, but when analyzing each variable separately in a regression model,

class A has a significant effect when compared with class E (reference category).

Table 24 Variables in the Equation — H4SA

B S.E. Wald df Sig. Exp(B)
Step 1*  ClassA -1,099 ,524 4,388 1 ,036 ,333
ClassB -,928 ,486 3,650 1 ,056 ,395
ClassC -,5650 ,509 1,168 1 ,280 577
ClassD -,368 ,585 ,396 1 ,529 ,692
Constant ,000 ,392 ,000 1 1,000 1,000

a. Variable(s) entered on step 1: ClassA, ClassB, ClassC, ClassD.

Respondents with income class A have significantly lower odds (factor of 0,333) of being a

non-car user than respondents with income class E (= all results are compared to the

reference category); p=0,036.

For respondents in income class A, the odds of choosing PT are lower than for respondents

whose income is classified in group E., the odds of choosing public transport are by a factor
of 0,333 or 66,7% (1 — 0,333 or 100% - 33,3%) lower than the odds of choosing to go by car
and this effect is significant at the 5% level (p=0,036; p<0,05). Class B vs. Class E is only

marginally significant at the 10% level (p=0,056; p<0,1).

The hypothesis can be accepted as “income’ is a reasonable factor in explaining why people

use PT transport or not. The higher the income the lower the odds are of choosing PT.
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10. CASE-STUDY BRAZIL - HYPOTHESES

Descriptive analyses as well as some inferential statistics tests for each hypothesis are
detailed in the appendix (H1IBR — H8BR). Figures are used throughout the hypothesis to
display percentages and mean values (unless stated otherwise). In some instances the

percentages do not sum up to 100% because multiple responses were possible.

Hypothesis 1 Relating to Transport Mode Satisfaction (H1BR)

Testable hypothesis: The relationships between car-users/non-car users and transport
mode satisfaction are significant. Car-users are more satisfied than non-car users.

Theories/models: Expected-Utility Theory

To check whether the satisfaction items are normally distributed the “One-Sample
Kolmogorov-Smirnov Test™ is performed. For all 6 items, this assumption does not hold
(p<0,0005). Therefore, it can be concluded that satisfaction is not normally distributed.
Considering that a) satisfaction is not really measured on a metric scale and b) it is not
normally distributed, it is recommended to use a non-parametric test rather than a parametric

one to determine differences between car users and non-car users.

Figure 49 shows an overview of the satisfaction level means. The car users are more
satisfied than non-car users for all of the 6 analyzed items: comfort, travel time, traffic,
safety/security, convenience and general satisfaction. Car users have a higher satisfaction
with comfort and convenience (3,93 and 3,52, respectively, on a scale from 1="very
unsatisfied” to 5="very satisfied’) and a lower satisfaction with traffic/congestion (means

reaching 2,3). Non-car users seem to be unsatisfied with almost all items.

Figure 49 Satisfaction Level (Means Report)
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Conveni- | General

Comfort Time Traffic Safety | Security ence |Satisfaction

Mann-Whitney U 7460,000 | 14562,000 | 21146,000 | 17656,000 | 13264,500 | 21488,000 | 13683,500
Asymp. Sig. (2-

tailed) ,000 ,000 ,000 ,000 ,000 ,000 ,000

a. Grouping variable: Cluster2, Cluster Car users/Non-car users

According to the nonparametric Mann-Whitney-U-Test (see table 25), the differences
between car users and non-car users are significant for each of the modal satisfaction items
(p<0,0005).

The T-Test (see appendix HLBR) comes to the same conclusion: Car users are significantly
more satisfied. The Levene Test, which tests the assumption that variances in the two
groups are equal, except for modal satisfaction concerning “convenience’, reveals that this
assumption does not hold (p<0,05). If this assumption is violated, then it interprets the

second (lower) line for each satisfaction item.

The hypothesis can be accepted as the differences between car users and non-car users are
significant for each of the satisfaction items and car users are significantly more satisfied

than non-car users.
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Hypothesis 2 Relating to the Use of Non-Motorized Transport (H2BR)

Testable hypothesis I: Non-car user rate "NMT implementation™ for 2014 FWC is more
important than the car user rate.

Testable hypothesis II: Among people who use NMT as a travel mode the intention to
often use NMT as a travel mode for the 2014 FWC is more frequent than among people
who more rarely use NMT as a travel mode.

Theories/models: Model of Pro-environmental behavior and Theory of Interpersonal
Behavior

The reported means are rather high (above four) in both groups, so there seems to be a
widespread agreement that the use of NMT is desirable, both among car users and non-car

users.

Table 26 Independent Samples Test - Levene Test Significance — H2BR

Levene's Test
for Equality of
Variances T-Test for Equality of Means
95%
Sig. Std. Confidence
(2- | Mean | Error [ Interval of the
taile | Differ- | Differ- | _Difference
F Sig. t df d) ence | ence |Lower | Upper
NMT Equal variances ,480 489 -,183 515 ,854| -,020 ,110| -,236| ,196
implemen- assumed
tation Equal variances -178| 324,726 | ,859| -020| ,113| -243| 203
not assumed

However, the difference in importance rating of NMT implementation between car users and
non-car users is not significant according to the T-test. According to the Levene test
significance (see table 26), the assumption of equal variances in the two groups holds.

Therefore, the upper line of the T-test is interpreted: P=0,854 (>0,05, not significant).

When exploring bike use frequency (as a daily transport mode) versus the intention to use
NMT during the FWC the following was found: NMT is favored for the FWC by 36% of those
who use the bike at least 1-3 times per week. Only 7% of those who use the bike less often

(or not at all) intend to use NMT during the FWC (see figure 50).
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Figure 50 Modal Choice Intention for the World Cup in Reference to the Daily Use of NMT
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° 1-3 times per at least 1-3
month or less times/week
Bike frequency
Intention WC: NMT 7% 36%
Intention WC: Other Intention 93% 64%

The Chi-squared test is used to determine whether this difference is statistically significant.
The Chi-squared test compared expected frequencies (an overall 9,5% intend to use NMT
during FWC) to observed frequencies (7,3% in one group, 35,9% in the other). The Chi-
squared test clearly yields a significant result (see table 27), i.e. the null hypothesis cannot

be sustained. In other words, the above hypothesis is confirmed.

Table 27 Pearson Chi-squared — H2BR

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 34,330% 1 ,000
N of Valid Cases 506

Hypothesis | cannot be accepted as non-car users do not rate NMT implementation as more

important than car users.

Hypothesis Il can be accepted as, among people who use NMT as a travel mode almost
every day, or 1-3 times per week, the intention to use NMT as a travel mode for the World
Cup is significantly more frequent than among people who use NMT as a travel mode more

rarely.
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Hypothesis 3 Relating to Daily Transport Mode versus 2014 FWC Transport
Mode Intention (H3BR)

Testable hypothesis: There is a positive correlation between the daily travel mode use
and the intended travel mode to be used during the 2014 FWC.

Theories/models: Model of Pro-environmental Behavior and Theory of Reasoned Action

According to figure 51, NMT use during the FWC would account for less than 10% and the
daily PT and car users are less likely to choose NMT. Almost half of the daily car users have
no intention to change behavior - 48% will still drive by car during the FWC. However, the
other half indicated that they are willing to switch to PT (48%) and NMT (4%).

Figure 51 World Cup Modal Choice Intention versus Daily Modal Choice
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Daily mode
World Cup PT 65% 41% 48%
World Cup NMT 9% 37% 4%
World Cup Car 27% 22% 48%

It is important to take into consideration the daily PT users of whom 27% are willing to use
cars during the FWC. This reinforces the importance of implementing strategies in the field of

mobility management during FWC that to cope with and possibly decrease such intentions.

The contingency coefficient is 0,336 which is significant (p<0,0005). We can conclude that
the intention to use a transport mode and the actual modal choice are (of course) associated.
But this association is not so strong which means that the actual modal choice differs to

some extent between daily life and the intention to use a certain mode during the FWC.

Table 28 Symmetric Measures — H3BR

Value Approx. Sig.

Nominal by Nominal Contingency Coefficient ,336 ,000
N of Valid Cases 510

The hypothesis can be accepted as there is a correlation between the choices for daily travel

mode and travel mode intention for 2014 FWC.
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Hypothesis 4 Relating to Strategies/Measures and Acceptability to 2014
FWC (H4BR)

Testable hypothesis I: Restrictive strategies for the 2014 FWC which limit or prohibit car
use, such as “car restriction in some areas’, ‘zone of limited circulation” and “parking
elimination in some streets’ are more accepted by non-car users than by car users.

Testable hypothesis Il: Restrictive measures which involve pricing/taxation, such as
“increased parking price” and “congestion tax™ are strategies which would hinder car use in
the 2014 FWC.

Theories/Models: Expected-Utility Theory

Non-car users have generally better acceptance (higher means) of all restrictive or “push”
measures to be implemented for the 2014 FWC (see figure 52): parking elimination in some
streets, close streets for exclusive use of NMT, area/zone of limited circulation, restrict car

use, increase parking fees and introduce congestion charge.

Figure 52 Restrictive or “Push” Measures Acceptance (Means Report)

Car users Non-car users
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Surprisingly, when considering the promoting or “pull” measures (see figure 53), car users
show a higher acceptance of all items to be implemented for the FWC: Transport integration,
higher PT frequency, special PT services during matches, bikes to rent, walk together and
combined PT and stadium ticket. Note that for the pull measures the means are rather high

in both groups, well above four, delineating a great level of acceptance for such measures.

Figure 53 Promoting or “Pull” Measures Acceptance (Means Report)
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4,6

2%1 43 4,542 4543 4471 41-38 4,0-3.8 3,837
3 I I I I I I I I
2 I I I I I I I I
1

More PT Transport Extension of Special PT Bike to rent Walk together Combined

frequency  integration PT services service for ticket

games

135



Table 29 Test Statistics® (Push Measures) — H4BR

Chapter 10

Close
Eliminate | streets for Limited Increase
parking in | exclusive | circulation Restrict parking Congestion
streets NMT area car use price tax
Mann-Whitney U 27006,000 | 26034,500| 24697,500| 24353,000| 26922,500| 24185,000
Asymp. Sig. (2-tailed) ,127 ,182 ,145 ,044 ,279 ,062
a. Grouping Variable: Cluster2 Cluster Car users/Non-car users
Table 30 Test Statistics® (Pull Measures) — H4BR
Extension Special
More PT | Transport of PT PT service | Bike to Walk | Combined
frequency | integration | services | for games rent together ticket
Mann-Whitney U | 25379,500| 24377,000| 26004,500| 25147,500 | 24616,500 | 27446,000 | 28408,000
Asymp. Sig. ,018 ,004 ,079 ,030 ,029 447 ,964
(2-tailed)

a. Grouping Variable: Cluster2 Cluster Car users/Non-car users

According to the nonparametric Mann-Whitney-U-Test, the differences between car users
and non-car users are significant (p<0,05) for the following pull measures: “Transport
integration”, “higher PT frequency’, “special PT services for games’, "bikes to rent’; and for

the following push measure: “Restrict car use’.

Considering the Levene Test (see appendix H4BR) which assumes that the variances
between car users and non-car users are equal, this assumption holds true (p>0,05) for the
following strategies: “Close streets for exclusive use of NMT", “Increase parking price’, "Area
of limited circulation’, “Congestion tax” and “Combined ticket'. For those cases, the upper

line of the T-test is interpreted.

Considering the push measures, including pricing measures like “increase parking fees™ and
“congestion charge™; according to the Levene test significance, the assumption of equal
variances in the two groups holds. Therefore, the “Sig. (2-tailed) upper line™ of the T-Test is
interpreted: P= 0,267 and P= 0,068, both of them are not significant (p>0,05).

Hypothesis | can be partially accepted as the strategy of “car restriction in some areas™ has
more acceptability for non-car users than car-users (higher means and significant at p<0,05).
The strategies “parking elimination in some streets™ and “zone of limited circulation™ also find

more acceptance among non-car users; but these results are not significant (p>0,05).

Hypothesis Il cannot be accepted as the acceptance of strategies which would involve higher
prices to hinder car use is not significant, showing that these strategies would not be suitable
to promote sustainable mobility for the 2014 FWC.
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Hypothesis 5 Relating to Possible Reasons for the Choice of Transport
Modes (H5BR)

Testable hypothesis: “Travel time™ is the main reason for travel mode choice among car
user and “travel cost’ is the main reason among PT and NMT users.

Theories/models: Expected-Utility Theory

According to the theoretical background of economic-behavioral theories, the travel time is
the main reason for choosing cars as a travel mode. At the same time, the travel cost is the

main reason for choosing PT as a travel mode.

As figure 54 shows, the main reason to choose PT is "'no car availability'. This is a “negative”
reason, i.e. not the quality of PT convinced users, but the lack of other options (“‘captive

riders”). Cost and time are in 2"* and 3" place, but far behind the lack of a car.

Figure 54 Main Reasons for Using PT

No car availability _ | | 61%
Travel cost _ | 16%
Travel time _ | 14%
Safety/Security _ 3%
Others _ 3%
Convenience _ 2%
0% 10% 20% 30% 40% 50% 60% 70%

The main reasons to use NMT are city appreciation (in the sense that tourists and residents
enjoy and appreciate the direct contact with the city) and health (24% and 20%,
respectively). The lack of a car also plays a relevant role in 3" place (17%). The variables
“City appreciation” and "Health™ were recoded into “others™ in the main table, as it was only

cited by NMT users (see figure 55).
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Figure 55 Main Reasons for Using NMT

City appreciation 24%
Health 20%
No car availability 1[7%
Convenience 15%
Travel cost 11%
Travel time 11%

Safety/Security 2%
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According to figure 56, the main reason to use a car is travel time (40%), followed by
convenience and comfort. The three reasons may be closely linked together. “No PT
availability”, which is linked to the PT user group’s main argument “no car availability” to
choose PT, plays only a minor role here (5%). Safety/Security is a minor reason for all modal
choices.

Figure 56 Main Reasons for Using MIT

Travel time 40%
Convenience - | 31%
Comfort - | 14%
No PT availability - 5%

Others 2%
Safety/Security 2%

Travel cost 1%

0% 10% 20% 30% 40% 50% 60% 70%

The hypothesis can be partially accepted as the main reason for using a car is travel time; in

contrast the main reason for using PT is the lack of a car.
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Hypothesis 6 Relating to the Aspects Preventing Public Transport Use
(H6BR)

Testable hypothesis: "Lack of information’ is the main factor keeping car users from a
more sustainable modal choice.

Theories/models: The Value-Action Gap

As figure 57 shows, the top reason preventing car users to use PT or NMT is “comfort of
service™ (4.2 on a scale from 1=not at all important to 5=very important), while “distance to
station/stop’ is the least important (mean of 2.9) reason preventing a more sustainable travel
behavior of car users. Considering only the cluster of tourists, a strong change becomes
obvious: “lack of information” is the second most important reason in preventing the use of
NMT or PT. This feature is fundamental for mobility management during the 2014 FWC.

Figure 57 Aspects Preventing Sustainable Mobility (Means Report)

Tourists Residents = Total
] | | |
) 4,1
Comfort of service 4,3
| | 4,2
. 3,6
Frequency of service 4,1
| |
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| |
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Travel time 4,1
| | 4,0
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Fare price 3,5
| | 3,4
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Distance stop 2,7 I
| 2,9
] ) 4,1
Lack of information 3,0
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139



Chapter 11

A T-test for the dependent variable (paired-samples) is conducted in order to evaluate a
comparison between lack of information and security which are two reasons that can be
more easily targeted by policies and strategies (e.g., weather conditions, travel time and

distance stop/station are more difficult to be targeted).

Table 31 Paired Samples Statistics — H6BR

Std. Error
Mean N Std. Deviation Mean
Pair 1 Lack of information 3,27 166 1,604 124
Security 3,93 166 1,322 , 103
Table 32 Paired Samples Correlations — H6BR
Correlation| Sig.
Pair 1 Lack of information & security ,120 ,124
Table 33 Paired Samples Test — H6BR
Paired Differences
95% Confidence Interval Sig.
Std. Std. Error of the Difference (2-
Mean | Deviation Mean Lower Upper t df tailed)
Pair Lack of info -,669 1,952 ,152 -,968 -,370| -4,413 165 ,000
1 Security

According to the T-test, the factor “security’ is significantly more important than “lack of

information” for the modal choice.

The hypothesis can be partially accepted as lack of information is by far the most important
reason for residents keeping car-users from adopting a more sustainable mobility behavior.
Also among tourists this is a very important reason. Additionally, considering that this is a
measure that can be implemented relatively easily (based on soft policy measures) it can be
assumed to be one of the most important and effective measures to be implemented during
the 2014 FWC.
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Hypothesis 7 Relating to the Facilitating Measures for Public Transport Use
(H7BR)

Testable hypothesis: The main reasons why car users do not use PT are "habit™ (they do
not calculate at all how effective an alternative would be) and “lack of service'. Therefore, it
is assumed that ‘| wouldn’t change™ and "more frequent service™ are the most popular
answers to the question what could hinder PT use.

Theories/models: Theory of Interpersonal Behavior (TIB) and Needs-Opportunities-
Abilities (NOA) Model

According to figure 58, focusing on people, it can be concluded that 51% of respondents who
answered this question voted for “more frequent service'. Contrary to the assumption at the
beginning of this section, "Would not change’, understood here as "Habit", does not play
such an important role. Nevertheless, consideration must be given here to the phenomenon

of social desirability influencing answer behavior.

Figure 58 Facilitating Measures for Sustainable Mobility
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| | | |

_ 4% |
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15%
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The hypothesis is partially accepted as habit is not the main reason why to use a car,
however, the offer of a better PT service would play a major role in promoting more

sustainable mobility.
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Hypothesis 8 Relating to the Reasons for Modal Choice at Home and during
Holidays (H8BR)

Testable hypothesis: The reasons why tourists choose a transport mode in Manaus is
correlated with the reasons why the transport mode is chosen at home.

Theories/models: Theory of Planned Behavior (TPB)

According to the cross-tabulation some outlines can be highlighted: the reasons “safety” and
“congestion” were not even cited by the tourists. “Security” was also not cited as a reason for
travel mode choice at home. As figure 59 shows, “convenience’ was by far the most
important reason for travel mode choice during holidays (37%) and still around 59% of those
tourists who stated that “convenience™ was the most important reason in Manaus, did so for
travel mode choice at home. In contrast, for travel mode choice at home not only

“convenience’ was important but also “travel time".

Figure 59 Reason for Modal Choice in Manaus versus Reason for Modal Choice at Home
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Reason home Travel time 25% 57% 11% 67% 33% 39%
Reason home Travel cost 25% 14% 7% 0% 0% 15%
Reason home Convenience 0% 29% 59% 33% 33% 46%
Reason home No PT availability 0% 0% 7% 0% 33% 0%
Reason home No car availability 25% 0% 15% 0% 0% 0%
Reason home Others 25% 0% 0% 0% 0% 0%

The contingency coefficient is 0,765; p<0,0005 which is significant, meaning that the reason

for modal choice during holidays and the reason for modal choice at home are associated.

Table 34 Symmetric Measures — H8BR

Value Approx. Sig.

Nominal by Nominal Contingency Coefficient ,765 ,000
N of Valid Cases 74

The hypothesis can be accepted as the reasons for travel mode choice at home are strongly

correlated with the reasons for modal choice in Manaus.
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RESULTS and DISCUSSION

11. RESULTS AND DISCUSSION

This chapter presents the results of South Africa’s survey conducted in Johannesburg during
the 2010 FIFA World Cup and the findings of the survey performed in the city of Manaus pre
2014 FIFA World Cup. It closes with a discussion of the patterns and divergences between
the two case-studies.

11.1 Discussion Case-Study South Africa

According to the descriptive analysis, 57% of the respondents were tourists (national and
international) and 44% residents from the Johannesburg area; 44% used a car and 21% taxi.
NMT accounted for only 7% and PT around 28% (BRT: 12%, Metro/rail: 5%, other PT: 10%).
All trips were for the purpose of tourism and leisure as respondents were going to the

stadium or a public viewing fan park.
The following conclusions can be drawn from the data analysis:

i.  Transport satisfaction varies among the travel mode choices. Using the car gives
significantly more satisfaction than other transport modes. Slightly different from the
results found by Deloitte (2010), on their survey of public perception of transport during
the 2010 FWC, where those using public buses, 81% rated the experience as either
‘very good” or “excellent’, while 76% of those using cars thought the same.
Nevertheless, according to the same study, only 27% of respondents had a positive
experience of Metrorail with 62% thinking it was an “average™ experience. In this case
the total satisfaction of non-car users (bus and train) would decline and the results of
total satisfaction/experience between car-users and non-car users would perfectly fit
with the results found in this study.

ii. Habit is an important determinant of transport mode in leisure/tourism. It is clear that
most of the users who use car for daily mobility do not consider using another travel
mode on holiday. King et al. (2009) underlines that it is not hard to motivate people to
occasionally change travel behavior during their journeys. It is very difficult, however, to
change habits as it requires a change both in mind-set and behavior. It is known that
one of the main barriers in changing behavior is the habitual character of individual
travel behavior (Mgller, 2002).
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iii.  Environmentally-friendly transport, safety and travel cost do not help to predict whether
a tourist will choose to use the car or not. Car choice is closely associated with
sociodemographic parameters such as income. According to the Office for National
Statistics (ONS, 2008), there are some social trends which show that people are rather
willing to engage in environmentally-friendly behavior related to the household (e.g.,
less consumption of water, gas, electricity) than to engage in transport related changes
such as using more sustainable transport means.

iv.  Information evaluation is correlated to transport satisfaction, meaning that the more
information available to a user, the higher his satisfaction level is. This correlation is
stronger among non-car users. A study performed by King et al. (2009) concluded that
access to information is therefore still perceived as a barrier to the use of public
transport. This lack of information is perceived as being connected to dissatisfaction
with travel mode choice. The study of Deloitte (2010) highlighted for the 2010 FWC as
areas for improvement the provision of information, highlighting the need of clear
information and communication to transport users. Further opportunities mentioned
were the development of a communication strategy, the increase of knowledge sharing,
the use of online tools, and the provision of useful information (e.g., on a website) that

compares transport modes, costs, timetables and interconnectivity.

Most of the respondents identified as the main weak point in logistics for the 2010 FWC as
the underdeveloped PT system and service in terms of frequency, timetable and the lack of
routes and connections (see figure 60). Inconvenience in using PT is related to the lack of
integration and timing of services and the relative locations of bus stops and rail stations
(King et al., 2009). Congestion was identified as the second most common weak point (a
high concentration of traffic flow leading to increased travel times). As Kim et al. (2006)
points out, congestion is one of the biggest problems during mega-events and even getting
worse during events of longer duration such as the FWC. Road congestion has even been
identified as the third most important disadvantage of South Africa as a host country for the
2010 FWC (Bob et al., 2009).

The most important positive aspects of the 2010 FWC (figure 61) were, firstly, that the PT
system (BRT and Gautrain) had been upgraded, and that accessibility and transport
infrastructure (highways) had been improved. A recent study by Gaffeny et al. (2011) shows
that the development of new public transport systems is frequently presented as an
alternative solution to persistent urban problems and to bring long-term benefits to the
population: increasing mobility and decreasing congestion. The study of Deloitte (2010) on

the 2010 FWC indicates that most respondents were positively affected by improvements in

144



Chapter 11

the public transport industry; additionally, the road upgrades where evaluated by 58% of the

respondents as positive.

Figure 62 is related to the open question ‘'recommendation for 2014 FWC in Brazil'. The
recommendations strongly refer to the weak points of the South African FWC. Thus the most
recommended measure for the 2014 FWC is to improve the efficiency of the PT system and
service. Improvements on safety and security were also an important recommendation.
According to Bovy (2004), the visitors and fans of a mega-event are looking for easy access,
safety and security. As stated in “our goals™ within the DfT report (2008) there is a need to

promote transport which is accessible, affordable, available, acceptable and safe to users.

Figure 60 Main Weak Points of 2010 FWC Figure 61 Main Strong Points of 2010 FWC

. . ] I I I 1 | | |
PT service/efficiency | | 31% Upgrade PT 38%

Traffic congestion 21% Accessibility | 21%
] Improved |
Safety/Reliabilit 17%
W y i 0 highways | 1%
Information 15% P&R, P&W 11%
Taxi 14% Facility to get taxi 9%
Parking 3% Price PT | 6%
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Figure 62 Main Recommendations for 2014 FWC

Efficient PT ' ' ' " 8%

Improved safety/security ] 15%
Cost-effective PT 11%|
NMT and eco mobility 10%
Information 8%

P&R, P&W | 5%

Transport Integration 3%
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According to the report on “Sustainable Mega—events in Developing Countries’ one of the
most prominent recommendations and lessons from South Africa for host cities relates to
resource allocation for PT upgrade, stressing the high importance that this transport
infrastructure has for the World Cup. It needs to be carefully integrated into longer-term
transport planning to maximize the benefits of this significant investment also beyond the
mega-event (KAS, 2011).
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11.2 Discussion Case-Study Brazil

This subchapter presents the findings of the survey performed in the city of Manaus in
November/December 2011. The main findings of the survey were that 28% of respondents
use a private car for daily trips and 6% a taxi. NMT accounted for around 9% of the trips and
PT around 57%. The majority of the trips was to and from work (35%), followed by trips with
an educational purpose (going to university, school, etc.). Tourism and leisure was the prime
motive for 23% of the trips. Distance was significant for the choice of travel modes and, not
surprisingly, NMT was important for shorter trips of up to 2 km (over 50%). PT was the
dominant form of transport for trips above 10 km. However, the car was the preferred means
of transport for trips of 5-10 km, with over 40% of such trips undertaken by car.

The main findings of the survey were that convenience and travel time were the most
important reasons for car use. According to Hine and Scott (2000), passengers tend to
choose modes which provide the fastest and most direct route, especially in certain tourism
contexts. City appreciation (24%) was the most important feature when cycling or walking.
Guiver emphasizes that (as cited in Lumdson et al., 2006) opportunities for social interaction
and sightseeing may be a useful way of encouraging a modal shift. A lack of more
comfortable alternatives (no car availability) was the main motive for using PT (61%). As
these users are “captive riders” it was expected that they would shift to private car use as
soon as they are able to afford a private car. Enhancing PT service, mainly by reducing travel
time and increasing bus frequency, has been identified as a possible means to create an
incentive for travelers to shift from private car to PT. Further research regarding the modal
choice rationale of PT users is required (Lumdson et al., 2006). The effective transformation
of behavior is much more likely if situational factors (access to adequate pro-environmental
services and infrastructure) are improved along with raising levels of general awareness
(Anable et al., 2006). Variable travel costs that are directly related to travelling, e.g., gasoline

price or parking fees, were not among the most prominent motives for any modal choice.

The results of the survey also showed that car users perceived their mode of transportation
to be more satisfactory than NMT and PT users, respectively. This means that if more car
users shall be motivated to change to sustainable modes of mobility, their quality must be
improved and in some cases even implemented anew (e.g., cycling lanes and sidewalks) for
the 2014 FWC. As stated by Guiver (cited in Lumdson et al., 2006), PT may not be able to
compete with cars, as long as cars and fuel are widely available at relatively accessible

costs, when both are judged by the same criteria.
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The intention of potential visitors of the 2014 FWC to use different transport modes during
the sports mega-event was also analyzed. The results show that the travel mode intention
diverged slightly from that actually used for daily transport. However, the overall modal split
is exactly the same if the daily mode and the intended mode for the intended mobility during
the FWC are compared. The survey also looked at the potential of more sustainable travel
behavior. Approximately half of the respondents would choose a more sustainable way of
travelling during 2014 FWC. However, a large group of respondents (50%) would use their
car and were not thinking of switching to another mode of transport during the 2014 FWC.
The findings of Portugal and Rubert (2010) in a study on the situation in the city of Rio de
Janeiro are very much alike: Among car owners the intention to use buses during a mega-

event is almost 50% lower compared to non-car users.

Certain measures in host cities may also help to reduce car use. The change to sustainable
transport means can be achieved by the introduction of various incentives and measures.
The measures which usually provide positive long-term effects may include improved
accessibility (NMT introduction and improvement) and other benefits and incentives that
boost sustainable mobility beyond the mega-event itself. As Peeters and Schouten (2006)
state, improvements in PT technology (e.g., shifting to natural gas vehicles or vehicles using
bioethanol) may also help to improve the eco-efficiency of transporting tourists. In contrast,
the use of financial instruments to reduce private car use seems to be ineffective, or at least
not statistically significant for both car and non-car users. Likewise, external factors such as
travel costs up to a certain level do not reduce car trips significantly. Nevertheless, the cost
argument was the second most important reason mentioned by PT users. Maatz (2010)
recommends that to promote more sustainable mobility behavior it is fundamental to provide
public passenger transport which ensures an adequate volume and capacity, attractive fares

and incentives as well as technological improvements in terms of low-emission vehicles.

Convenience, travel time and frequency of service were identified as the three most
important aspects keeping citizens from using PT. The study of Cullinane and Cullinane
(1999) showed similar results: "Frequency of service and the “extent of the transport
network™ have been identified as prominent impediments to the use of public transport.
According to the Olympic Delivery Authority (ODA, 2009) in its “Transport Plan for the
London 2012 Olympic and Paralympic Games’, in order to meet the transport demand during
the games, it is necessary to provide frequent, reliable, accessible and simple public
transport for visitors. Furthermore, the study “Transport Performance of the Sydney
Olympics™ developed by Hensher and Brewer (2002) affirms that the transport system is

highly expected to respond to user needs by ensuring that fans get well on time to all events.
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The strategies and measures include positive pull measures (usually short-term solutions for
mobility management during the 2014 FWC) and negative push measures. The pull
measures which are highly acceptable among both car users and non-car users include the
creation of some facilitating conditions, e.g., offers of integrated multi-modal packages
(combined PT and stadium tickets, or one single ticket to use different transport modes),
more frequent and extended PT services. These measures seem to be an effective strategy
for mega-events. Following these patterns, Portugal and Rubert (2010) outlined “transport
integration” as the main preferred strategy by car and non-car users. It is worth to add that
Rio de Janeiro offers a range of modal integration measures whereas in Manaus buses are

the only PT mode available so far.

The push measures which involve the adoption of restrictive and prohibitive strategies to
make travel by car less appealing are slightly accepted by non-car users. Measures which
involve “financial punishment’ are the least acceptable for both clusters. According to
Portugal and Rubert (2010), the most important strategies in transport for mega-events are
those based on integration, reinforcement of public transport with comparatively more
capacity and efficiency (e.g., BRT system with separate bus lanes, free of any congestion) to
discourage car use. The least accepted strategies are related to “private car restriction’. This
shows there is a common understanding among transport users that measures promoting

sustainable mobility should be given priority over punishing private car use.

Another important feature of travel mode choice relates to “travel information. For tourists
the issues of “lack of information” and “convenience-comfort” were identified as the most
important in hampering the use of PT. Naturally, tourists need effective information on bus
schedules, stops, stations and routes to be able to use this transport mode conveniently. In
the same way tourists need clear and easy to grasp signposting and appropriate
in