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Abstract: Urban transport systems are facing seemingly irreconcilable problems.
Sustainable transport policies are necessary to address this sustainability challenge. However,
their effectiveness highly depends on the public attitude towards them. A method combining
both qualitative and quantitative research was used to redefine a sustainable transport policy
based on sustainability principles, and find out the key factors of public attitude towards
sustainable transport policies. Furthermore, the interrelations between these factors are
revealed by using structural equation modelling. 1685 questionnaires were sent to four
representative cities in Sweden: Stockholm, Göteborg, Uppsala and Karlskrona. By using this
first hand data, we discovered some differences between Karlskrona and these other three
cities. The negative attitudes towards reducing car use and promoting public transport in
Karlskrona is opposite to the positive attitudes in other cities. The acceptance of taxes, speed
limitation and parking regulation is notably different as well. The results also indicate that city
characteristics influence public attitudes towards sustainable transport policies more than
citizens’ characteristics. The functionality of a city is the most significant factor. Moreover,
the results show a high dependence on individual car use. This suggests that planners should
not use the experience gained from other cities without investigating actual local conditions.
Keywords: Public attitude, urban transport, sustainable transport policy, Framework for
Strategic Sustainable Development, structural equation modelling.
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Executive Summary
The human species has turned into a major force influencing the operations of the biosphere,
adding pressure to achieving sustainability (United Nations 2008). The rapid growth of the
world’s population and urbanization trends cause an unbalanced development and strong
competition for resources in urban areas. Supporting modern civilization and a spatial carrier
of productivity, motorized transport plays an important role in exchanges of goods and peoples,
as well as in improvements of work processes. On the other hand transport, especially land
transport, accounts for a considerable portion of greenhouse gas emissions worldwide (WRI
2007), which points to the potential to steer the transport system towards sustainability in order
to help solve this global challenge.
Within the urban transport system, many studies reveal that high dependence on individual
vehicle can raise barriers towards scaling sustainable transport. Urban roads overbuilding
makes for city streets not liveable (Collins and Evans 2007). Previous studies done in Latin
American, based on comparing transport systems between different cities, suffer from
limitations on city sizes choice (Brennan et al. 1988; Brennan et al. 1993; De Wit 1981;
Figueroa et al. 1993). They lack therefore the ability to compare between cities with different
land use structures and planning strategies, as geographical limitations.
Through literature review, we found there is no commonly used distinct and categorical
definition of sustainable transport. Thus sustainable transport policy, as a concept, needs to be
clarified. An overarching strategic, systematic and sustainable approach is required: such an
approach, the Framework for Strategic Sustainable Development (FSSD), enhances planning
and decision-making in complex systems (Byggeth et al. 2007). Moreover, A.G. Swartling’s
advocation on the dire need of public participation in decision-making throughout the
sustainable development process shows suitable participation can positively affect the
enactment and implementation of integrated sustainability policies (Swartling 2003).
Therefore, this research is aimed at exploring the mechanisms by which city characteristics
influence public attitudes towards sustainable transport policy, through answering the
following research questions:
RQ 1: How can we identify a sustainable transport policy? What is the role of public
acceptance to sustainable transport policy?
RQ 2.a: What is the public attitude towards sustainable transport policies such as
reducing individual car use and alternative modes in different cities in Sweden?
RQ 2.b: What are the key factors influencing public attitude towards sustainable
transport policies?
RQ 2.c: What are the correlations between these factors?
This research endeavours to find out which factors influence public attitudes and citizens’
major concerns about sustainable transport policies, to provide a reference to planners and
policy makers. This reference will hopefully contribute to a better understanding and
satisfaction of public demands; to guarantee the effectiveness of new sustainable transport
policies; and to help in the selection and prioritization of transport policies. On the other hand,
the research has the following limitations: (1) it only focuses on city characteristics such as
size, socio-economical functionality, and historical process of development; (2) it lacks in
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comparisons between cities of similar characteristics; (3) public attitudes from different areas
in the same city is not examined; (4) it focuses on the comparison between Swedish-only cities.
Method
To select the sustainable transport policies, we use the FSSD approach to analyse the urban
transport system by outlining its system boundaries, defining its success based on generic
Sustainability Principles (SPs), and creating a strategic guideline to prioritize detailed actions.
The result will be used to distinguish sustainable transport policies focused in this research.
Cities from different regions are affected by various factors forming intrinsic characteristics.
We chose Stockholm, Göteborg, Uppsala and Karlskrona as four representative cities in
Sweden, to investigate whether their transport systems have different problems, how people
deal with those, and how people’s attitudes are different. We use quantitative methods to
quantize public preferences and set up a platform to analyse the personal and unintuitive factors
of public attitudes towards sustainable transport policies. There are 461, 562, 405 and 257
samples chosen from Stockholm, Göteborg, Uppsala and Karlskrona as four independent
groups for the quantitative research. A paper-based questionnaire is designed into two parts:
the first is about social demographic information including age, gender, occupation,
educational background and environmental-friendly self-assessment; the second aims to
identify the acceptance of sustainability concepts and to reveal participants’ attitudes towards
sustainable transport policies selected in previous steps. Structural equation modelling (SEM),
which can establish relationships among different variables, is used to test two conceptual
multidimensional structured models about public attitudes towards urban transport policy
(Ullman 2003; Golob 2003; Shiftan et al. 2008).
Results
To answer the first research question, we used the FSSD approach to analyse the urban
transport system: people and their daily life in the city, and their relationships with other
systems such as the environment, policies and industries on a large scale.
The definition of sustainable urban transport was generated from eight SPs. On the ecological
side, a sustainable urban transport system should: (1) be free from fossil fuel and other fossil
derivatives and keep material used during manufacturing of vehicles, construction of facilities
and usage phase of the lifecycle in the closed loop; (2) not systematically increase the flow of
substances produced and used by society for urban transport; (3) not systematically increase
the net amount of land used for urban transport. While on the social side, it should: (1) protect
citizens from direct harm at an individual level while providing safe working condition; (2)
eliminate systematic barriers for citizens to participate in the transport policy making process;
(3) eliminate systematic barriers for citizens to assess the necessary resources to sustain their
daily lives and support the decision-making process; (4) give citizens equal opportunity to get
to where they need to, to participate in policy-making processes and to have access to
educational resources; (5) help citizens share purpose in co-creating the urban transport system.
Based on three basic prioritization questions, we drew down supplementary criteria such as
energy consumption, climate impact, environment quality, land use, safety and security, noise
pollution, and public participation. Nonmonetary costs and benefits are also important in
bringing in a sufficient return on investment in multiple capitals. Moreover, there are functional
requirements, for instance, reduction of congestion level while satisfying the traffic demand
and reduction of travel time. Actions can be divided in five sustainable transport goals
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including reduced travel need, reduced car use, improved alternative modes, improved road
network, and improved vehicles and fuels.
Within the sustainable transport goals mentioned above, reducing the dependence on individual
car use is the central issue that should be addressed after being analysed through SPs, while
reducing car use and improving alternative modes can directly contribute to reduce individual
car use. In this research, we focus on these general measures as well as on particular policies
such as speed limitation and parking regulation. We use three case studies in European cities
to show that public attitude is an essential piece of enacting and implementing transport policy.
When backcasting from the social SPs, public attitude also directly contributes to proper
alignments of influence and to impartiality.
We have created two structural equation models to represent public attitudes towards
sustainable transport, through relationships between exogenous and endogenous variables, and
between latent variables. Model 1 aims to reveal differences between cities, while model 2 was
designed to analyse the cities characteristics' impact on public attitude.
Model 1 results for Stockholm, Göteborg and Uppsala are quite similar. Educational
background is the most important factor from a citizen’s characteristic aspect. Citizenship
characteristics seem to have little significant impact on environment-friendly self-esteem.
Environment-friendly citizens have greater environmental concerns, but this does not seem to
affect their acceptance of sustainability concepts. Environmental concern correlates relatively
highly with citizens’ positive attitude towards general sustainable transport policies, such as
reducing individual car use, promoting bicycle, walking and public transport. But its influence
seems to decreases when considering particular type of policies, such as speed limitation,
parking regulation, taxes, new infrastructures and priorities. The acceptance of sustainability
concepts seems to have very little influence on attitudes towards sustainable transport policies.
Attitudes towards promoting bicycling, walking and public transport are positive. Yet
acceptance to reduce individual car use seems lower. Reducing individual car use, promoting
bicycle, walking and public transport have significant correlations, except for the group of
promoting bicycle and public transport. Attitude towards travel mode related policies has
significant impact on attitude towards particular type of policies. Parking regulation and speed
limitation are two main public concerns, while public attitudes towards taxes and the
construction of new infrastructures are less positive.
Karlskrona’s results are different from other cities’. Age is the dominant factor in citizens’
characteristics. Citizen’s characteristics have lower influence on attitudes towards sustainable
transport policies than the other cities. Negative number on reducing individual car use and
negative correlations between reducing individual car use and other policies show citizens’
unwillingness to reduce individual car use, and people who support promoting bicycle and
walking hold negative attitudes towards reducing individual car use. Moreover, the attitude
towards increasing the use of public transport is much less positive than in the other three cities.
The other significant difference is the negative correlation between promoting walking and
public transport which indicates they are not complementary. For particular policies, tax has a
negative number which demonstrates that citizens in Karlskrona are strongly against taxrelated policies. The acceptance to parking limitation and speed limitation are far lower than
other cities. Therefore, the most important factor to influence public attitudes towards
sustainable transport policy in Karlskrona seems to be the construction of new infrastructures
for people.
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Model 2 shows that: (1) the influence of city characteristics is more significant than citizen’s
characteristics; and (2) the most influential factors of cities are the functionality of cities,
density of a certain district and the population. The historical process of development also has
a notable impact on public attitude towards sustainable transport policies.
Discussion
In our FSSD analysis, we found the last prioritization question (i.e. providing sufficient return
on investment in multiple capitals) should be checked carefully since profit is not the only
criteria. “Sustainable transport policies”, in our research, indicates policies that can serve
strategic goals, but may not easily judged whether they are fully sustainable according to the
success definition of urban transport system. Moreover, public attitudes and public
participation relate to the social SPs of integrity, competence, and meaning, which also shows
the importance to achieve sustainable urban transport system. Public participation can be
realized through different approaches. However, the depth of public participation can be varied.
For research question 2.a, the three most important attitudes identified towards sustainable
transport policies are that: (1) Swedish people seem unwilling to pay for the policies they
cannot directly benefit from even though they consider taxes as the most effective way to reach
sustainable urban transport, which suggests policy makers take more efforts involving the
public before presenting new policies; (2) Most of the people do not consider the link between
individual car use and alternative travel modes, while some unconsciously consider it based on
their experiences. It follows that publicity and education are not enough to support sustainable
transport policies and pertinent information should be given to citizens. (3) Swedish people
pay less attention to the construction of new infrastructures for vehicles than for people. The
awareness of the potential short coming of transit systems could be seen as a cornerstone of
making sustainable transport policies. It also implies that the participation of Swedish citizens
can be of great help to planners and policy makers.
For research question 2.b and 2.c, the key factors of public attitudes towards sustainable
transport policies are: (1) the city’s functionality, density and population; (2) the citizens' age
and educational background. Correlations between different factors are also revealed.
Conclusion
We used the Framework for Strategic Sustainable Development (FSSD) approach to specify
the boundaries of the “sustainable urban transport” concept, to define its success according to
Sustainability Principles (SPs), and to categorize transport policies according to their purpose.
To select and prioritize the policies, detailed criteria or new accessibility tools are required at
the strategic level.
Through the analysis of questionnaire answers, this study has obtained results in the following
five aspects: (1) We can predict the difficulty to reduce individual car use by direct limitations
because of high dependence to individual car use; (2) Swedish people tend to have selfmotivated change; (3) External constraints such as city characteristics influence more public
attitude towards sustainable transport policies than internal constraints such as citizens'
characteristics; (4) The most influential city characteristic is the functionality of the city, not
the city size, which seems even less important than the density of a certain district; (5) The
result from the survey in Karlskrona, representing small towns in this research, is different than
from bigger cities. It suggests that sustainable policies should differentiate between small
towns and big cities in Sweden.
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Glossary
Acceptance: is a person's assent to the reality of a situation, recognizing a process or condition
(often a negative or uncomfortable situation) without attempting to change it, protest.
Attitude: A predisposition or a tendency to respond positively or negatively towards a certain
idea, object, person, or situation. Attitude influences an individual's choice of action, and
responses to challenges, incentives, and rewards (together called stimuli). Four major
components of attitude are (1) Affective: emotions or feelings. (2) Cognitive: belief or opinions
held consciously. (3) Conative: inclination for action. (4) Evaluative: positive or negative
response to stimuli.
Avoid-Shift-Improve (ASI) Structure: seeks to achieve significant GHG emission reductions,
reduced energy consumption, less congestion, with the final objective to create more liveable
cities. The ASI structure is to promote alternative mobility solutions and to develop sustainable
transport systems.
Backcasting: Planning from success by starting with the desired outcome in mind and then
determining the steps required to achieve the outcome.
Bicycle Lane: is a form of cycling infrastructure consisting of marked lanes, tracks, shoulders
and paths designated for use by cyclists and from which motorised traffic is generally excluded.
The term includes bike lanes, cycle tracks, separated bike lanes, road shoulders and side paths
located within a road right-of-way.
Biosphere: The part of the Earth’s system and its atmosphere capable of supporting life, the
totality of living organisms and their environment.
Bus rapid transit (BRT): is a bus-based mass transit system. A true BRT system generally has
specialized design, services and infrastructure to improve system quality and remove the
typical causes of delay. Sometimes described as a "surface subway", BRT aims to combine the
capacity and speed of light rail or metro with the flexibility, lower cost and simplicity of a bus
system.
City functionality: the role that a city plays in political, economic, cultural and social activities
in a certain area.
Environmental attitude: Beliefs of people and society in relation to nature, ecology and issues
of the environment. Environmental attitudes rise and fall with current events and vary with age,
gender, socioeconomic status, nation, urban-rural residence, religion, politics, values,
personality, experience, education, and environmental knowledge.
Five-Level Framework (5LF): A generic framework that aids in planning and decision making
complex systems. It consists of five distinct, interrelated levels – Systems, Success, Strategic,
Actions and Tools.
Framework for Strategic Sustainable Development (FSSD): A Five Level Framework used to
understand and planning in complex systems to a planning endeavour with sustainability as the
desired outcome.
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Green House Gas (GHG): refers to hydro fluorocarbons, methane, nitrous oxide, per
fluorocarbons, sulphur hexafluoride, carbon dioxides.
Historical process of development: is known as a process of change or development that
happened over time and is remembered decades or centuries later.
IBM SPSS Statistics 20.0: is a software package used for statistical analysis. Long produced by
SPSS Inc. SPSS is a widely used program for statistical analysis in social science.
Kaiser-Meyer-Olkin (KMO) Test: Henry Kaiser (1970) introduced an Measure of Sampling
Adequacy (MSA) of factor analytic data matrices. Kaiser and Rice (1974) then modified it.
This is just a function of the squared elements of the ‘image’ matrix compared to the squares
of the original correlations. The overall MSA as well as estimates for each item are found. The
index is known as the Kaiser-Meyer-Olkin (KMO) index.
LISREL: is an acronym for linear structural relations, is a statistical software package used in
structural equation modelling (SEM) for manifest and latent variables.
Origin Destination Survey (OD survey): is to collect the Origin-destination data (also known
as flow data) which include the travel-to-work and migration patterns of individuals, crosstabulated by variables of interest (for example occupation).
Pedestrian Zone: is area of a city or town reserved for pedestrian-only use and in which some
or all automobile traffic may be prohibited.
Principal Component Analysis (PCA): is a statistical procedure that uses an orthogonal
transformation to convert a set of observations of possibly correlated variables into a set of
values of linearly uncorrelated variables called principal components. The number of principal
components is less than or equal to the number of original variables.
Right of Way: the legal right of a pedestrian, vehicle, or ship to proceed with precedence over
others in a particular situation or place.
Stockholm Congestion Charge: is a congestion pricing system implemented as a tax levied on
most vehicles entering and exiting central Stockholm, Sweden.
Structural Equation Modelling (SEM): is a general term used to describe a family of statistical
methods designed to test a conceptual or theoretical model. Some common SEM methods
include confirmatory factor analysis, path analysis, and latent growth modelling.
Sustainability: State of the socio-ecological system fully alignment with the eight ‘sustainable
principles’ of the FSSD.
Sustainability Challenge: The continuing decline in capacity and resources that support human
society, under which a continuous decline creates conditions that no longer enable human
society to sustain itself.
Sustainability Principles (SPs): Principles designed for social and environmental performance.
Those sustainability principles work as boundary conditions in the biosphere, supported by
scientific laws and knowledge. (The Natural Step 2014).
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Systems Thinking: Approach that focuses on how the thing being studied interacts with the
other constituents of the system- a set of elements that interact to produce behaviour of which
it is a part. Which means that instead of isolating smaller and smaller parts of the system of the
system being studied, system thinking works by expanding its view to take into account larger
and larger numbers of interactions as an issue is being studied.
Telematics: as an interdisciplinary field encompasses telecommunications, vehicular
technologies, road transportation, road safety, electrical engineering (sensors, instrumentation,
wireless communications, etc.), and computer science (multimedia, Internet, etc.)
Traffic Signal: is signalling device positioned at road intersections, pedestrian crossings and
other locations to control competing flows of traffic.
Mass-Transit System: is a shared passenger transport service which is available for use by the
general public, as distinct from modes such as taxicab, carpooling or hired buses which are not
shared by strangers without private arrangement.
Vision Zero: is a multi-national road traffic safety project which aims to achieve a highway
system with no fatalities or serious injuries in road traffic. It started in Sweden and was
approved by their parliament in October 1997. A core principle of the vision is that 'Life and
health can never be exchanged for other benefits within the society' rather than the more
conventional comparison between costs and benefits, where a monetary value is placed on life
and health, and then that value is used to decide how much money to spend on a road network
towards the benefit of decreasing how much risk.
Zero Emission: refers to an engine, motor, process, or other energy source, that emits no waste
products that pollutes the environment or disrupts the climate.

xi

Table of Contents
Statement of Contribution .....................................................................................................iii
Acknowledgements ................................................................................................................. iv
Executive Summary................................................................................................................. v
Glossary ................................................................................................................................... ix
Table of Contents ................................................................................................................... xii
List of Figure and Tables ...................................................................................................... xv
1

Introduction ...................................................................................................................... 1
1.1 The Sustainability Challenge .................................................................................... 1
1.2 Sustainable Urban Transport ..................................................................................... 1
1.3 Transport Problems in Cities with Different Characteristics .................................... 3
1.4 Sustainable Transport Policy .................................................................................... 4
1.5 Framework for Strategic Sustainable Development (FSSD) .................................... 4
1.6 Public Attitude and Sustainability Challenge ........................................................... 6
1.6.1 Public Attitude and Behaviour ...................................................................... 6
1.7 Purpose ...................................................................................................................... 7
1.8 Research Questions ................................................................................................... 8
1.9 Scope and Limitation ................................................................................................ 8

2

Method ............................................................................................................................... 9
2.1 Recognition of Sustainable Transport Policies (FSSD Approach) ........................... 9
2.2 Selection of Characteristics....................................................................................... 9
2.3 Data Acquisition ..................................................................................................... 10
2.3.1 Participants .................................................................................................. 10
2.3.2 Procedure and Questionnaire Design .......................................................... 11
2.4 Modelling and Analysis .......................................................................................... 11

3

Results .............................................................................................................................. 12

xii

3.1 Urban Transport...................................................................................................... 12
3.1.1 System Level of Sustainable Urban Transport: Development and Present
Transport Situation ................................................................................................. 12
3.1.2 Success Level of Sustainable Urban Transport: Requirement and
Expectation ............................................................................................................. 14
3.1.3 Strategic Level of Sustainable Urban Transport ......................................... 17
3.1.4 Action Level of Sustainable Urban Transport ............................................ 17
3.1.5 Tools Level of Sustainable Urban Transport .............................................. 18
3.2 Sustainable Transport Policy .................................................................................. 19
3.2.1 Structure and Elements of Sustainable Transport Policy ............................ 19
3.3 Attitude ................................................................................................................... 21
3.3.1 Case Study on Attitude Influences .............................................................. 22
3.3.2 Public Attitude and Social SPs ................................................................... 22
3.4 Data Analysis.......................................................................................................... 23
4

Discussion........................................................................................................................ 33
4.1 Urban Transport System through FSSD Approach ................................................ 33
4.2 Public Attitudes and Public Participation in Policy Making and Implementation
Process ............................................................................................................................. 34
4.3 Data Acquisition ..................................................................................................... 35
4.4 Conclusive Discussion of Data Analysis ................................................................ 35
4.4.1 Initial Analysis of Phenomenal Representation .......................................... 35
4.4.2 Interrelation Study....................................................................................... 43
4.5 Strength and Limitation .......................................................................................... 48

5

Conclusion ...................................................................................................................... 50

References .............................................................................................................................. 51
Appendices ............................................................................................................................. 69
Appendix A: Questionnaire ............................................................................................. 69
Appendix B: Examples of Public Attitude influence ....................................................... 71

xiii

Appendix C: Analysis 1.................................................................................................... 73
Appendix D: Analysis 2 ................................................................................................... 80
Appendix E: Description of Analysis 1 and Analysis 2 ................................................... 89
Appendix F: Social Demographic Information ................................................................ 90

xiv

List of Figure and Tables
Figure 1.1 Framework for Strategic Sustainable Development ........................................ 5
Figure 3.1 Relationship between Urban Transport and Other Systems .......................... 12
Figure 3.2 Strategies, Alternatives and Actions (Black and Black 2009, 1562)............. 18
Figure 3.3 Categories of Transport Indicators ................................................................ 18
Figure 3.4 Elements of sustainable urban transport policy ............................................. 20
Figure 3.5 The land-use transport feedback cycle (Wegener and Fürst 2004, vii) ......... 20
Figure 3.6 The Framework of Implementation of Transport Policy ............................... 22
Figure 3.7 Environment-friendly self-esteem ................................................................. 24
Figure 3.8 Structure of Model 1 ...................................................................................... 26
Figure 3.9 Structure of Model 2 ...................................................................................... 27
Figure 3.10 Stockholm Model 1 Result .......................................................................... 28
Figure 3.11Göteborg Model 1 Result ............................................................................. 28
Figure 3.12 Uppsala Model 1 Result .............................................................................. 29
Figure 3.13 Karlskrona Model 1 Result .......................................................................... 30
Figure 3.14 Model 2 Result............................................................................................. 31
Figure 4.1 Fitting Curve and Scatter Diagram for the Impact of Attitude towards Reducing
Car Use on Direct Limitation .................................................................................. 38

Table 3.1 Success Criteria of Urban Transport System .................................................. 14
Table 3.2 Social Demographic Information .................................................................... 23
Table 3.3 Observation Variables ..................................................................................... 25
Table 3.4 Goodness of Fit Test ....................................................................................... 31

xv

1 Introduction
1.1 The Sustainability Challenge
Our human society is located in and supported by the biosphere which is the global ecological
system integrating all forms of life and their interactions with the lithosphere, hydrosphere,
atmosphere and cryosphere (Folke et al. 2011). Earth is a closed system to matter, but open to
energy, primarily in the form of solar energy. Both matter and energy can be exchanged
between biosphere and our human society to support our lives. The planet supporting our lives
provides the nutrients and resources generously, but not without limit (Holmberg et al. 1999).
The human species has turned into a major force in the operations of the biosphere, challenging
social-ecological resilience and sustainability. The challenges and problems caused by
anthropogenic activities began to emerge significantly in the last century, which affected
dramatically and directly the earth system (United Nations 2008, 17). According to the United
Nations, the world's population is currently estimated as 7.2 billion, and United Nations
projects that by 2050 the world's population will increase to 9.6 billion (United Nations 2015,
1). The rapid growth of the world population leads to increasing demands on the earth’s
resources. In 2014, 54% of the world’s population resides in urban areas. By 2050, two-thirds
of the world’s population is projected to live in urban settings (United Nations 2015, 2). World
urbanization trends cause an unbalanced development and increasing competition for resources
in urban areas.
In the social side, culture and change in lifestyle should be rethought and accompanied by a
new moral awareness. This is the barrier that makes it difficult to move our society towards
sustainability, and the consequences are that policy makers and the general public take the
availability of resources for granted, while their overuse in turn leads to the deterioration of the
ecosystems providing these resources, in a vicious cycle (UNESCO 1997, 6).

1.2 Sustainable Urban Transport
As a symbol of human civilization and spatial carrier of productivity, cities agglomerate talent,
people, capital and technology within a certain geographical area. Within the development of
human society, cities play the significant role of geographical, political, economic and cultural
centre and transport centres. Motorized transport promotes goods exchanges, people exchanges
and can improve work processes. Yet after 1950, rapid growth in the number of individual
vehicles turned to be the leading factor of transport problems. Consequently, many attendant
problems have continually harassed people even though they may appreciate the convenience
it brings.
Transportation accounts for 25% of global CO2 emissions, while land transport emissions
accounts for 80% of CO2 emissions on transportation (WRI 2007, 7). Energy is consumed in:
(a) automobile manufacturing which also includes ancillary transport infrastructure such as
roads, bridges and railways; (b) use of transport such as road vehicles, trains, airplanes and
ships.
Using current individual vehicles without restraint increases the barriers towards sustainable
transport: (a) increased consumption of large amounts of fossil-fuel based energy: transport
energy used by light vehicles in the US accounts for 59% of fossil-fuel based energy and nearly
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all fossil fuel energy consumption in the transportation sector is from petroleum-based fuels
(92%), with a small amount from renewable sources (5%) and natural gas (3%) (Centre for
Transportation Analysis Energy and Transportation Science Division 2014, 16); (b) increased
manufacturing of vehicles and construction of transport infrastructure; (c) increased land use
in transport.
Overbuilt urban roads cause unintended consequences. Streets have no signs of "life" because
they are all filled with cars. Stores, schools, government centres and libraries move away from
city centres and residents who do not opportunely move to suburbs suffer from the declined
quality of public service, joining in this fate those who just settled down in these areas.
Migration of schools and workplaces generates additional commuting. Fast-paced
transportation and lifestyle cause both physical and psychological problems because of lack of
exercise and communication (Litman 2009).
Since the publication of Jane Jacobs’ book "The death and life of great American cities", the
consciousness of focusing on the development of community in cities has awakened (Jacobs
1961). Lots of planners and citizens started to rethink the planning methods, calling for a
liveable city (Collins and Evans 2007): increase mobility while reducing motorization (don’t
necessarily slow down their pace, but decrease the use of individual cars); have relatively equal
right of way (planners don’t satisfy the need of cars but the need of people, make the motor
vehicle lanes narrow instead of wide to guarantee citizens having more choices without their
cars); promote the quality of urban space (when there is more space for pedestrians and
bicycles, there are signs of life on the streets; street views, the brilliancy of shops may also be
promotional details); and improve the quality of peoples’ living environment (the environment
of the city which includes not only the avoidance of contamination and encouragement of
greening, but also insures the land where children play after school and adults enjoy their spare
time is not all occupied by cars). (Jan Gehl 2001; 㣖㗙ؑ 2001; Peter Hall 2014)
Considering the social aspects, the explosive spread of individual cars causes problems (e.g.
European Commission 2001; European Commission 2011; European Environment Agency
2010), for instance: (a) direct harm to human health because of toxic gases and noise, and
indirect harm because of the lack of exercise and communication; (b) less influence than before
in society because residents lose the chance to communicate with each other compared with
sustainable transport modes, such as walking, riding bikes or taking a bus; (c) residents don't
have equal right of way and (d) insufficient space for individual cars creating traffic congestion,
leading to loss of time and loss in the quality of life.
Commonly used definitions of sustainable transport refer to the broad subject of transport that
is sustainable in the sense of social, environmental and climate impacts and the ability to, in
the global scope, supply the source energy indefinitely (Jeon and Amekudzi 2005). Studies that
have considered possible sustainable mobility transitions highlight the need for technological
changes (e.g., electric and fuel cell vehicles, customized mobility, telecommuting, zoning
policies) to achieve a radical reconfiguration of transport systems for sustainability (e.g., Kemp
and Rotmans 2004; Whitmarsh and Wietschel 2008). Three main approaches to foster
sustainable transport can be identified (see also Nykvist and Whitmarsh 2008): (a) improving
efficiency and reducing the impact of vehicles (via improvements to existing vehicle
technologies or development of new vehicle or fuel technologies) (Hamelinck and Faaij 2006;
Romm 2006; Solomon and Banerjee 2006); (b) using more sustainable modes of travel (via
increased use of public transport, walking, cycling and car sharing) (Enoch and Taylor 2006;
Mont 2004; Seidel et al. 2005); and (c) reducing the need to travel (via urban planning, mobility
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management, lifestyle change and greater use of Information and Communication
Technologies) (Cairns et al. 2004; Nieuwenhuis and Wells 1997; Schwanen et al. 2011).

1.3 Transport Problems in Cities with Different
Characteristics
Although transport problems exist in every city, the extent and type of problems are different.
Studies on mega-cities show that each "mega-city" has distinct transport problems. However,
comparing with smaller cities, result show that city size is less important than other factors in
determining the nature of transport problems (Brennan et al. 1988; Brennan et al. 1993; De Wit
1981; Figueroa et al. 1993). However, whatever their size, cities in Latin America share certain
organizational and management problems (Britto Pereira 1987; Ibarra 1981; Pinheiro Machado
1988). A particular problem is that all large Latin American cities rely excessively on their
roads (Krantzer and Muratorio 1993). Individual car ownership is rising in practically every
Latin American city while bus dominates the public transport system (Brizzi 1991; Trani 1985).
Problems in mega-cities are thus no different from those of most other large Latin American
cities. Traffic congestion begins whenever the bus system becomes saturated. This is
determined less by the size of the city than by its shape and land-use structure, which, in turn,
dictate the frequency and direction of most journeys (Duarte and Hiroi 1990; Figueroa 1981;
Ward 1991). These studies show that transport problems in different cities are only slightly
affected by city size. Moreover, they also generally bring on the attention to other
characteristics.
Even if some studies compare cities of different sizes, there are still some unresearched points
and points not developed in depth: (a) the boundary between mega-cities and big cities is
blurred, as cities deemed “smaller” such as Santiago de Chile or Guadalajara are not really
significantly smaller than mega-cities, and the most obvious parallel between those cities is a
high dependence on road transport, plus the burden of rising levels of car ownership is growing
throughout the region (even if the growth rate varies from city to city); (b) land use structure
and planning strategy are different between cities, but previous studies didn't go deeper into it,
as lots of studies comparing different land use structures have been done without system
thinking about the whole urban transport; (c) due to the limitation on city selection, the result
of the impact on city size is limited to Latin American cities, but in other regions it might be
not applicable; (d) diversity in different areas of cities is not studied. In this case, different
areas have diverse density, policy, functionality that will cause different problems. Thus, more
efforts shall be draw on other cities characteristics.
Considering city size as one of the key characteristics, there are still a lot of other aspects we
should take into account. Cities have different characteristics even in the same country, that we
classify as: (1) natural properties (natural geographic feature such as terrain types, bodies of
water, natural units, climate, geographic locations; geological feature) (Dimitriou 2006); (2)
social properties (including urban space structure, composition of population, development
trend, traditional and local folk-custom, productivity level and purchasing power,
industrialization and industry type, particular strategic position and the connection with other
cities, public attitude and concept (Chavez-Baeza and Sheinbaum-Pardo 2014). These
characteristics must vastly impact on whether a city can be more sustainable, and whether it
can be sustainable at all. Speaking from the perspective of urban space and city planning modes:
(1) cities with low-density, spread-out residential development are less sustainable than cities
with compact forms of residential development (Dalkmann 2008); (2) mixed land use, homes,
jobs and shopping in close proximity is a more sustainable mode than segregation of land uses
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that means homes, jobs and shopping are separated into uniform tracts or concentrations (Hao
et al. 2014); furthermore (3) natural open space, the protection of wetlands, woodlands, stream
valleys, habitat should be considered as well. City functionality which refers to the role that a
city plays in political, economic, cultural and social activities in a certain area can also affect
the perception of urban transport (Gerike et al. 2008). Finally, the historical and developmental
factors of cities may have direct and indirect influences on transport, especially vis-à-vis
attitudes and behaviour.

1.4 Sustainable Transport Policy
Policy, in the general scope, indicates a statement of intent and principle to guide actions to
achieve certain goals (The University of Sydney 2015). In the urban transport field, in order to
make concrete progress to move towards sustainability, both technological improvement and
sustainable policies are widely used at the level of actions. Between these two types of
transition modes, policy is more flexible and more regulatable than technology changes.
Moreover, policy can lend a strong support to all of the three main approaches to impulse
sustainability (mentioned in 1.2) and a direct catalyst as well.
In the literature review, we haven’t found a clear classification of sustainable transport policies.
Therefore, we summarize them into five categories: (a) promoting the transformation of urban
planning, especially land use patterns; (b) promoting the transformation of logistics, such as
car-free areas, good public transport service system and encouraging people to use bicycle to
commute; (c) promoting lifestyle changes induced by formal or informal events such as carfree months; (d) promoting choice of infrastructure investment; (e) other auxiliary policies,
such as speed limitation and parking rules.
Policy effectiveness can reflect on every aspect of urban transport. Some generally known
examples such as the Bus Rapid Transit (BRT) program, public bicycle projects, or car license
auction policies show that good policies can effectively reduce car travel and vehicle volume
(Hensher 2007; Koh 2003; Lin and Yang 2011).

1.5 Framework for Strategic Sustainable Development
(FSSD)
Sustainable transport currently lacks a distinct and categorical definition. As a consequence,
sustainable transport policy is an unclear concept and sometimes so-called sustainable transport
policies are even unsustainable. A specific definition of success is needed to identify a
sustainable transport policy.
Solving the transport problem through the implementation of sustainable transport policy
leading it towards sustainability, requires an overarching strategic, systematic and sustainable
approach for long term planning. This avoids reductionism through which too much emphasis
is placed on isolated pieces of the puzzle.
The Framework for Strategic Sustainable Development (FSSD) is a mental model for planning
and decision-making towards sustainability in complex systems (TNS Canada 2013). FSSD is
designed to provide a strategic approach to decision-making with a whole system perspective
(Byggeth et al. 2007), a shared vision of success, and uses backcasting to achieve a sustainable
future (Holmberg and Robèrt 2000).
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System
Level

•The system level includes the basic outlines and behaviors of the system within
society and the ecosphere (Ny et al. 2008).

Susccess
Level

•The success level is defined by the minimum requirement to stop the
unsustainable actions which are threatened the socio-ecological system (Ny et al.
2006). The requirement is described through eight sustainability principles (SPs)
covering both ecological and social aspects.

Strategic
Level

•In the strategic level, backcasting from principles is the approach chosen to be
the planning tool to move towards sustainability. Explicit strategic guidelines are
needed to prioritize the most attractive actions. Three basic prioritization
questions are used in FSSD to guide the actions selection (TNS Canada 2013)

Action
Level

•The action level includes all the compelling actions that will strategically move
the system towards sustainability prioritizedby strategic guidelines.

Tools
Level

•Addtional techniques, instruments, measurements, management tools, etc.

Figure 1.1 Framework for Strategic Sustainable Development
The FSSD five levels are summarized in Figure 1.1. Together, they provide a powerful tool for
strategic planning based on systems thinking. By using this approach, any organization can
participate in supporting society’s transformation towards sustainability (Robèrt 2000; Robèrt
and Anderson 2002).
At the success level, eight sustainability principles (SPs) provide necessary and sufficient
boundaries, helping to guide visioning, strategic decisions and actions (Holmberg, Robèrt and
Eriksson 1996). For ecological sustainability, three SPs state the following: “In a sustainable
society, nature is not subject to systematically increasing…
SP1. …Concentrations of substances extracted from the Earth’s crust;
SP2. …Concentrations of substances produced by society;
SP3. …Degradation by physical means;” (Ny et al. 2006, 64)
For social sustainability, five social SPs state that: “In a sustainable society, people are not
subject to systematic barriers to…
SP4. …Integrity
SP5. …Influence
SP6. …Competence
SP7. …Impartiality
SP8. …Meaning” (Missimer 2013, 34)
At the strategic level, three prioritization questions are used to appraise potential actions:
"Does this action proceed in the right direction with respect to the sustainability principles?
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Does this action provide a ‘stepping stone’ for future improvements?
It this action likely to produce a sufficient return on investment to further catalyse the process?”
(TNS Canada 2013)
Compared to conventional definitions of sustainable urban transport and sustainable transport
policy, the definition drawn through the FSSD approach is systematic. Its full scope of
sustainability not only focuses on the ecological side, but also on the social point of view: all
aspects are to be satisfied simultaneously. Thus it can provides a clear and practical definition
as a final goal towards fully sustainability.

1.6 Public Attitude and Sustainability Challenge
1.6.1 Public Attitude and Behaviour
While traditional transport problems may be solved within the transport sector, solutions to
sustainability problems call for an integrated approach. This approach should take into account
the acceptability of sustainable transport policies that may conflict with individual short-term
interests, especially when individual users are asked to significantly adapt their lifestyles and
transport behaviour, impacting on their perceived quality of life (Miola 2008).
The introduction of either new technologies or new policies to change travel behaviour requires
public support to be successful. Public attitude towards a sustainable transport policy affects
the process of policy implementation as well as the effect of the policy. Public attitude and
public participation are considered as some of the most important elements of transport policy
making, according to the Sherry Arnstein’s article “A Ladder of citizen Participation” in 1969
(Arnstein 1969). The concern about public attitude during policy making process dates back to
the middle of 19th century (Dietz and Stern 2008). Å.G. Swartling systematically expounds
the importance of participatory approaches in policy domains, theory of participation in the
decision-making and citizen participation in the sustainable development process. This point
aligns well with social SPs, such as influence, as a way to involve public participation early
and often to shape society (Swartling 2003).
Environmental attitudes show the degree of awareness people hold towards environmental
issues, and their subsequent willingness to pay to support the efforts to solve environmental
problems through personal contributions (Dunlap et al. 2002). Environmental impact on
people's environmental attitudes has been studied from a general point of view. Those studies
found that attitude can significantly affect people's environmental behaviour (Boldero 1995;
Newhouse 1990; Stern 2000; Kaiser 2006). Other researchers have studied the impact of
environmental attitudes towards a certain environmental behaviour from the point of view of
specific fields, like impact on energy conservation (e.g., Black et al. 1985; Arabatzis 2013),
influence of green consumption (e.g., Thøgersen 2006; Wolters E.A 2014; Grankvist et al.
2007; Li 2013), and impact on travel behaviour (Chen and Tung 2014)
Previous studies of behaviour change mainly focus on three themes: vehicle purchase
preferences, attitude to traffic demand management policies and choice of travel mode.
A particular attention of research on vehicle purchase preferences focuses on correlation
between sustainability attitudes and buying behaviour of clean energy vehicles. People who
have sustainability attitudes tend to have less cars, use high energy-efficient cars and reduce
car use, which all lead to less unsustainable impacts to society and to the supporting biosphere.
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However, being only equipped with environmental knowledge does not suffice to affect vehicle
ownership, purchase and use (Flamm 2009). The study of the impact of emissions charges on
the choice of a new vehicle (diesel, gasoline and hybrid) shows that a model with attitude
variables can better explain vehicles selection (Beck et al. 2013).
By studying public attitudes toward travel demand management and policies of reducing
individual car use, researchers state that environmental concern has a positive impact on
attitudes towards travel demand policies (Loukopoulos et al. 2005).
Studies on travel mode choices are focused on influence factors of sustainable travel mode
choice and sustainability attitudes towards green travel modes. Environmental preferences
have raised the possibility of choosing subway or tramway with higher energy efficiencies than
public buses, but it has no influence on decision making about choices between car and bus
(Johansson et al. 2006). Behavioural attitude, subjective norm, and perceived behavioural
control explained 38% to 48% of the variance of behavioural intention based on research of
psychological factors of travel mode between cars, buses and bicycles (Eriksson et al. 2011,
374). Impact of sustainability attitudes and urban design features on travel mode choice is
studied in 13 sustainable communities samples (Susilo et al. 2012). The study found that
sustainability attitudes are not always consistent with sustainable travel behaviour. Individual
sustainability attitudes only have a strong correlation on walking in the local and neighbouring
communities, but does not improve the use of bicycle and public transport. Choosing
sustainable travel modes and urban design features are more relevant. Similarly, a research
about the impact of sustainability attitudes on behavioural intentions of choosing more
environmental friendly travel modes (airplane or train) also reveals that sustainability attitudes
do not necessarily lead to sustainable behaviour (Davison et al. 2014). On the other hand, some
studies have shown that sustainable behavioural intentions have a positive effect (Carrus et al.
2008). The more sustainable travellers are, the more likely they will choose walking, cycling
and other active travel modes (Mikiki et al. 2012). Lack of transportation supply, saving time
and other constraints will reduce the sustainability attitude towards environmental friendly
travel mode shifting in small and medium-sized cities (Pronello et al. 2011). Some researchers
are also concerned about the gender differences in sustainability attitudes toward travel mode
choice (Polk 2003). The conclusion is that women are more likely than men to reduce car using
and choose public transport and other sustainable modes of travel.

1.7 Purpose
In the literature review, we observe an overall challenge in urban transport systems: high
dependence on individual car use which gives rise to the sustainability challenge directly. In
order to overcome this challenge a fully sustainable urban transport system is needed, as a
complete solution in society within the biosphere, requiring both ecological and social sides.
As one of the most effective actions in urban transport systems, a sustainable transport policy
helps to bring in concrete progress in moving towards sustainability. We are aiming to use the
FSSD approach to define the concepts of “sustainable urban transport” and “sustainable
transport policy” systematically, and to explain the influential role of public attitude towards
sustainable transport policy.
The purpose of this research is to explore the influence mechanism of city characteristics (size,
functionality, historical and developmental factors) on public attitudes towards sustainable
transport policy. The findings will benefit urban planners and policy makers so they may
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optimize the planning process and policy selection based on specific characteristics of cities,
in order to achieve sustainable urban transport in Sweden.

1.8 Research Questions
RQ 1: How can we identify a sustainable transport policy? What is the role of public acceptance
to sustainable transport policy?
RQ 2.a: What is the public attitude towards sustainable transport policies such as reducing
individual car use and alternative modes in different cities in Sweden?
RQ 2.b: What are the key factors influencing public attitude towards sustainable transport
policies?
RQ 2.c: What are the correlations between these factors?

1.9 Scope and Limitation
This research focuses on public attitude towards sustainable transport policies, specifically on
the mechanisms of influence by which different city characteristics shift public attitude. We
endeavour to find out factors that influence public attitude, and what major concerns people
have regarding sustainable transport policies, in order to provide a reference for planners and
policy makers to better understand and satisfy public demand. This research can also help
policy makers to adopt bottom-up processes in order to guarantee the effectiveness of new
sustainable transport policies while preventing ineffective policies. We hope to reveal key
factors supporting the selection and prioritization of policies designed to help society transition
to sustainable states. Moreover, this research can also provide results to transport researchers
they may further try to refine, to support sustainable transport policy.
Due to the complexity of city characteristics, this study has been scoped down to focus on city
characteristics of size, functionality, and historical process of development. City characteristics
we’ve chosen are mainly related to social aspects. Some other factors, such as geography,
geology, structure of population, density, urban spatial structure, urban morphology and land
use which might have significant impact on citizens’ decision-making are not included in this
research. Some characteristics are interrelated, so the underlying influencing mechanism model
is simplified for analysis. To avoid the lack of comparison, each city we chose has unique
characteristics. In future research, the comparison between cities with same characteristics
would be required. Moreover, public attitudes of people from different areas in the same city,
which might be different, is not examined hereafter. Because of time and spatial limitations,
our research is based on the comparison between Swedish cities, which may cause: (a) a lack
of comparison between big cities and smaller ones; (b) validity limitations to only one country
or Nordic area.
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2 Method
2.1 Recognition of Sustainable Transport Policies (FSSD
Approach)
In order to choose the sustainable transport policies which we’ll focus on in this research, we
first of all used the FSSD approach to analyse the urban transport system. After setting up the
system boundary of urban transport, we generated a definition of sustainable urban transport
system based on SPs. We created strategic guideline to help on the prioritization of detailed
actions. Then, we used the result to distinguish sustainable transport policies from a large
amount of “so-called” sustainable transport policies. Prioritized criteria also contributed to
select focused sustainable transport policies in our research. Considering that policies are
always combined and interrelated with other policies, we sometimes needed to take other
policies into account based on the FSSD system level analysis. Moreover, policies may have
differing major concerns, as they focus on specific groups of people, regions or travel modes.
This also needs to be considered in the big picture, to analyse relationships and impacts of a
policy.

2.2 Selection of Characteristics
In this research, we chose four cities in Sweden mainly based on urban population sizes,
functionality, as well as historical process of development. The reason we focused on Swedishonly cities is that cities from different regions are affected by internal characteristics such as
culture and geographic features. It would be too complicated to tease out useful information
from those interfering factors. To better gain a statistically insightful confidence interval result
from our model, we simplified factors appropriately.
The four representative cities we chose are Stockholm, Göteborg, Uppsala and Karlskrona.
Stockholm, founded in 1252, the capital of Sweden, is the largest city in Sweden and also the
most populous city in the Nordic area. It has 909,976 people living in the municipality and
1,372,565 urban inhabitants, living over 382 km2. Stockholm is the cultural, media, political,
and economic centre of Sweden. The region alone accounts for over a third of the country's
GDP.
Göteborg is the second largest city in Sweden. The city has a population numbering 540,132,
with 549,839 people in the urban area and 968,993 inhabitants in the metropolitan area.
Founded in 1621 and developed as a port and trade centre in the early modern period, Göteborg
evolved into a modern industrial city in the 19th century.
Uppsala, as the fourth biggest city in Sweden, has 205,199 inhabitants. Since 1164, Uppsala
has been the ecclesiastical centre of Sweden, being the seat of the Archbishop of the Church
of Sweden. The oldest university in Scandinavia is located in Uppsala.
Karlskrona, the capital of Blekinge County has 35,212 urban inhabitants, living over 21.72 km2.
The city is one of the typical small city in Sweden (Statistics Sweden 2015). Karlskrona was
founded in 1680 as a shipyard and naval base.
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The comparison between these four cities aims at finding whether their transport systems have
different problems, how people deal with these problems, and how those people's attitudes are
different.
Ten city characteristics were listed and analysed in this research, including two population
related characteristics (population and the density in a certain district of city), three
geographical characteristics (average temperature, climatic conditions and geographical
position), and five other characteristics (economic condition, cultural factors, intercity
transport network, historical process of development and functionality). The sub-functions
which we considered in this research are cultural centre, political centre, economic centre,
industrial city, academic centre, and capital city of a county. The capital city and political centre
can only be recognized once in a certain country, while more than one city can be identified as
economic, cultural or academic centre. All the characteristics expect functionality and
historical process of development are one-to-one correspondent with a set of value. Subfunctions are superposable characteristics that more than one sub-functions may exist in one
city, for instance Stockholm have all the sub-functions listed above while Karlskrona only have
one sub-function as the capital city of Blekinge . The same method was adopted to assign value
to the historical process of development. We summarized six types of distinctive sub-historical
processes including being the capital city, port, trade centre, educational centre, ecclesiastical
centre and strategic spot (such as: navy base). The results are shown in Table 3.3.

2.3 Data Acquisition
In this research, due to time limitations, we used quantitative methods to appreciate public
attitudes towards sustainable transport policies. The quantitative methods are adopted to
quantize public preference and set up a platform to analyse the internal and unintuitive factors
of public attitude to sustainable transport policies.
2.3.1 Participants
We chose four independent groups for quantitative research: citizens living in four cities in
Sweden more than ten years (Stockholm samples, n=461; Göteborg samples, n=562; Uppsala
samples, n=405; Karlskrona samples, n=257). These groups are considered as part of the
Swedish public even if not all of them are born in Sweden (they may also be from other
Scandinavian countries). This is because national boundaries in Europe are fuzzier than in other
continents and personnel transfer between countries is more frequent. In order to attempt to
reflect public attitudes objectively and exhaustively, samples were chosen in different areas of
the cities and social communities.
Paper-based questionnaires, instead of online surveys or electronic questionnaires sent through
email, were sent in the four cities. Questionnaires sent in Stockholm, Göteborg and Uppsala
are basically sent by local transport researchers. In Stockholm, questionnaires were sent to
people in Drottninggatan street, Norrmalm, Södermalm and Kungsholmen areas. In Göteborg,
questionnaires were sent to people in Nordstan, Avenyn, Haga and the area near the Chalmers
University of Technology. In Uppsala, questionnaires were sent around Uppsala University. In
Karlskrona, the thesis group interacted with citizens to fill out the questionnaire in the city
centre and Amiralan for one week. Participants were randomly picked on the street in all of the
four cities. To guarantee the randomness of the samples, the questionnaires were not sent at
fixed times and places. We attempted thus to represent the general public in the city, including
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working and non-working population with different genders, ages and educational
backgrounds.
2.3.2 Procedure and Questionnaire Design
A questionnaire was created to start the quantitative research. A small-scale test of the draft
questionnaire provided important suggestions to modify the questionnaire (Bryman 1988). The
final version is shown in Appendix A which includes two parts: the first part is aiming at
gathering social demographic information including age, gender, occupation, educational
background and environment-friendly self-assessment; the second part is designed to identify
the acceptance of sustainability concepts and reveal participants’ attitudes toward sustainable
transport policies selected from previous steps. There are 23 questions total in the questionnaire,
five questions in the first part and the remainder in the second part. Questions in the first part
are only single choice. In the second part, there’s a mix of single choice and multiple choices.
For single choice questions, five potential choices are given: strongly disagree, disagree,
neutral, agree and strongly agree (Grotenhuis 2007). Multiple choice questions have five to
eight potential choices (Walker 2001). A Swedish version was given in Karlskrona to meet the
demands of local people who are not fluent in English.

2.4 Modelling and Analysis
Structural equation modelling (SEM) is a general statistical modelling technique used to
establish relationships between variables. It uses a combination of factor analysis and series of
multiple regression, including confirmatory factor analysis, path analysis, analysis of
covariance structures and latent variable analysis. In SEM, the structural model is designed to
show the potential causal dependencies between variables, and the measurement model aims
at showing the relations between latent variables and their indicators. In this research, SEM as
a linear analysis method that allows complete and simultaneous tests of all relationships, is
used to test two conceptual multidimensional structured models we designed, simulating public
attitudes towards urban transport policy (Ullman 2003; Golob 2003; Shiftan et al. 2008). We
used two statistical software packages in this research: LISREL was used in SEM for manifest
and latent variables (Byrne 2013), and IBM SPSS Statistics 20.0 was used to support our
general statistical analysis (Field 2005).
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3 Results
3.1 Urban Transport
In this sub-section, the FSSD is used to structure information about urban transport, in order to
move it towards sustainability. This allows us to use a shared language to explicitly analyse
the distinctions and interrelationships between five conceptual levels, and find the gap
compared to commonly used definitions of sustainable urban transport.
3.1.1 System Level of Sustainable Urban Transport: Development
and Present Transport Situation
Nature

Society

People

Other Systems
Policies
Environment
Industries

Passengers

Urban
Transport

Economy

Freight
Activities
Work

Figure 3.1 Relationship between Urban Transport and Other Systems
Transport systems are extremely complex to analyse because of their interdependence and wide
range. As shown in Figure 3.1, urban transport, defined as a complex system, is related to: (a)
people and their daily life activities in cities relating to passengers, freight, activities, work and
health; and (b) its relationship within society and nature as seen from aspects such as
environment, policies, industries, economy and large scale transport networks. While being
influenced by urban transport, these also influence it. It is common to separate parts from the
big picture to study their relationships, but a method which can help to analyse the whole
system distinctly and strategically is also immensely needed.
The influence and interrelationship between different large systems are complex, and depend
on initial conditions. In Figure 3.2, we drew our total system boundary and figured out the
interrelationship between different systems of interest. It also contains the boundary of
relationships we consider in this research.
We divided urban transport in three main subsystems: (a) individual transport, (b) passenger
transport and (c) freight system. Individual transport refers to people travelling independently
of other travel services, such as using individual cars, walking and bicycling. It is separated
from passenger transport because of two reasons. On one hand, this kind of transport is one of
the major transport modes in urban areas, on the other hand, individual transport is less
common in long-distance commuting, especially when people travel between different
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countries. In other words, individual transport is relatively applicable to urban transport. Many
essential elements in our (b) and (c) subsystems are usually related to transport network at
larger scales. For passenger transport, almost all the long-distance commuting need other travel
services, such as intercity highway passenger transport, air transport, rail transport and sea
transport. Freight services always have trans-regional or transnational characteristics. This
characteristic commonly exist in supply logistics, distribution logistics and reverse logistics.
Sometimes, production and waste material logistics are trans-regional or interregional as well.
That means when considering the influence of (b) and (c) subsystems on sustainability, we
need to simplify to urban transport only. Cities' functionality as the intermediate links of
logistics networks is not considered. The unsustainable possibilities in other systems are not
included in this research.
For citizens, we considered residents only. Travellers will also affect the transport system but
it is not a major concern. Transport systems in resort regions or scenic spots are different from
urban areas we study in this research. Citizens' activities are categorized in three main themes:
work, travels and other activities such as leisure, entertainment and exercise. Working and
other activities always rely on travelling. Meanwhile, working becomes a constraint to other
activities, and vice versa. When people are working, they do not have a chance to participate
in another activity and they also do not travel when they are working (in most cases). To most
people, these three activities cannot coexist. Travelling or commuting is special because in
most cases travelling is not the goal, but a necessary step leading to other activities.
Other related systems also had to be included when we considered sustainable urban transport.
Thus environment, land use, economy and industries' influences and relationship with transport
are shown in Figure 3.2. We consider these four systems as a continuum in this research. The
different aspects and varied elements in each entity are interdependent, mutually influential,
and both opposite and commentary to each other. The environment has a direct influence on
peoples’ health. Indirect effects of the environment on health also show up in other ways:
environmental quality affects citizens' activities, especially leisure activities. Limited and
decreasing leisure activities have negative physical and mental impacts on people.
Transport policies here refers to all kinds of transport policies, including policies for urban
areas, national or regional transport policies and some other related policies such as land use
and energy consumption.

Figure 3.2 System boundary and interrelationship between systems
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3.1.2 Success Level of Sustainable Urban Transport: Requirement
and Expectation
To ensure the realization of sustainable urban transport through the FSSD approach, unlike the
conventional definition, a vision should be settled on to clarify success within the boundary
defined by the eight SPs. In the transport field, there is no unified and unambiguous definition
on sustainable transport. As a result, there are many disagreements about its sustainability.
Even if a lot of transport researchers have great enthusiasm for sustainable transport, the actions
they prescribe are not always sustainable since their definition is not informed by sustainability
principles. To fill this gap, a sustainable urban transport system shall be defined based on eight
sustainability principals, as shown in Table 3.1.
Table 3.1 Success Criteria of Urban Transport System
SPs

Success of Urban Transport

SP1: “In a sustainable society, nature is not subject
to systematically increasing concentrations of
substances extracted from the Earth’s crust”

Free from fossil fuel and other fossil derivatives;

SP2:“In a sustainable society, nature is not subject
to systematically increasing concentrations of
substances produced by society”

Not systematically increasing the flow of substances
produced and used by society for urban transport

SP3: “In a sustainable society, nature is not subject
to systematically increasing degradation by physical
means”

Not systematically increasing the net amount of land
used for urban transport

SP4: “In a sustainable society, people are not
subject to systematic barriers to integrity”

No systematic direct harm at individual level;

SP5: “In a sustainable society, people are not
subject to systematic barriers to influence”

Eliminate systematic barriers for citizens to
participate into the transport policy-making process
through being informed, raising issues and voting

SP6: “In a sustainable society, people are not
subject to systematic barriers to competence”

Eliminate systematic barriers for citizens to assess the
necessary educational resources in order to sustain
their daily life and support on decision-making
process

SP7: “In a sustainable society, people are not
subject to systematic barriers to impartiality”

All citizens have equal opportunity to get to where
they need to, participate in urban transport policymaking processes and have access to education
resources

SP8: “In a sustainable society, people are not
subject to systematic barriers to meaning”

Citizens share a common purpose in designing and
using a sustainable urban transport system

Keep the material used during manufacturing of
vehicles, construction of facilities and usage phase of
the lifecycle in the closed loop

Safe working condition

The first three basic principles are related to ecological sustainability. SP1 indicates using
mined materials efficiently, using abundant minerals in nature instead of scarce material and
systematically reducing the use of fossil fuels (Ny et al. 2006). In urban transport systems, the
requirement to eliminate the dependence on fossil-based energy is widely introduced in many
countries. Taking Sweden, the main target in our research, as an example, the Swedish
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government published such a government bill on March 2009. An integrated climate and
energy policy states that Sweden aims to have a fossil fuel-independent vehicle fleet in 2030
(Government Offices of Sweden 2009a). Creating a fossil-free transport system is a common
accepted target to achieve sustainability in the transport field. Besides the fuel extracted from
lithosphere, since we must not lead to systematically increasing concentration of substances in
nature, the use of minerals and other mined materials during manufacturing of vehicles,
construction of facilities and the usage phase of the life cycle should also kept under control.
Closed loop systems is defined as a sustainable approach such that a product can be managed
through its entire lifecycle: all (direct and indirect) materials are recovered, reused and recycled
in the process of making the same or other products (World Economic Forum 2009). Therefore
keeping all materials in a closed loop, which does not let matter escape within the biosphere,
contributes to respect SP1.
In order to comply with SP2, unnatural and persistent compounds should be replaced, avoiding
the unnatural increase of substances foreign to nature and using substances produced by human
society efficiently (Ny et al. 2006). Modern transport is responsible for a great amount of
greenhouse gas (GHG) emissions into the biosphere through the combustion of petroleumbased products, like gasoline, in internal combustion engines. The transport system is a major
oil consumer and GHG emitter which is still under rapid growth (Yan and Crookes 2009, 658).
Being climate neutral, as one of the main sub-targets, refers to achieving “zero emission”
through reducing emissions, purchasing and retiring carbon offsets to match the remaining
emissions. Regarding the transport system, besides carbon dioxide (CO2), methane (CH4),
nitrous oxide (N20), hydro fluorocarbon (HFC) and other GHGs emissions should also be taken
into calculation. Following up with European Union’s climate roadmap 2050, the Swedish
government has embarked on a long-term target of “no net greenhouse gas emissions” by 2050
(Government Offices of Sweden 2009b). Furthermore, urban transport highly depends on the
plastics industry, which produces 21 millions of tonnes of rubber tires each year. This rubber
is obviously hard to break down naturally, and will therefore lead to a systematic increase in
resilient plastics from our society to the biosphere. In general, according to SP2, we should not
systematically increase concentrations of rubber and other substance which is hard to
decompose. Additionally, we should avoid producing large flows of substances, even if
abundant and easy to break down in nature (e.g. salt used to melt winter snow), if it may cause
its concentrations to systematically increase in the biosphere.
SP3 requires extracting resources from controllable ecological systems, using both of those
resources and land efficiently, and use the precaution principle on any modification of nature
(Ny et al. 2006). Urban space has to fulfil various human needs, for instance, housing, working,
socializing, leisure, and mobility of persons and goods. Biodiverse greenfield is also necessary
to human beings for relaxation, health concern, and it is also necessary for maintaining the
functioning of ecosystems. Sustainable land use should be able to serve both present and future
needs, socially fulfilling various requirements such as employment, housing, transport, etc.
(Deutsche Gesellschaftfür Internationale Zusammenarbeit 2004). Moreover, land types should
also be considered to avoid over-occupation of agriculture land and urban nature-reserve areas.
In urban transport systems, extracting and using resources and land should be well managed
and exercised cautiously to meet current and future needs. As described under SP1, the
requirement of fossil-free transport and closed-loop material management will help reduce the
pressure of land degradation.
SP4 stipulates no systematic direct harm at the individual level, either physically, mentally or
emotionally. As life and health are believed more valuable than any other benefits in society,
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it should take priority and be properly protected. Vision Zero, EuroRAP and other safety
initiatives have already made a successful step forward. Sweden as the initiator of Vision Zero
has approved it through parliamentary law in October 1997. The country has had great results
in reducing road traffic fatalities or serious injuries. Till 2011, the actual reduction was 39%
compared to 1997 (Swedish Transport Agency 2012). Global experience shows that building
safer motor vehicles and re-engineering road geometry do not always lead to better road safety.
Instead, reducing vehicles average speed on the road and reducing the total volume of vehiclekilometres travelled directly contribute to road safety by avoiding traffic accidents. This can
also happen thanks to an Avoid-Shift-Improve (ASI) structure: avoid growth in vehiclekilometres travelled; shift trips to safer and more sustainable modes, like public transport and
non-motorized transport; and improve general transport conditions in terms of safety, time,
cost, and comfort (Replogle and Hughes 2012). Meanwhile, stakeholder organizations in urban
transport systems, e.g. manufacturers, builders, transport companies etc., should provide safe
working conditions to their staff, and safe usage conditions to their clients or stakeholders.
The realization of SP5 requires the ability to express one’s attitudes and influence the social
system which one belongs to. Transport, as one of today’s fundamental necessities, has a great
effect on citizens’ quality of life, both through travel experience and through urban
environment. Since individual requirements and preferences are diverse, urban transport
demand is diversified. Citizens’ participation which ensure their influence on the system can
create a good organization dynamic through self-organization and co-creation. To shape the
transport system, citizens should be given the power to involve themselves into the policymaking process, have access to enough information, be heard, and express their attitudes
through public hearing, voting and other processes.
To meet the basic requirements of SP6, individual should be given the opportunity to get in
contact with sufficient resources for personal development. Urban transport systems is quite a
complex and professional field. In order to live in such a system adaptively, citizens should be
given the necessary education on transport systems and sustainability in order to support both
their routine choices of travel behaviour and transport policy-making process.
SP7 calls for impartiality and equality to achieve social sustainability. That is all the people
should have the same rights which are of equal worth. Citizens should equally enjoy the
benefits of urban transport systems and have equal opportunities to travel in urban
environments. They should claim equal opportunities to express their opinions towards
transport policies during forming and implementation phase. Moreover, citizens should also be
given equal access rights to education resources. On one hand, it implies that citizens should
“get what they pay for and pay for what they get” which may include more road and parking
fees, more precise insurance pricing and other pricing reforms. On the other hand, it entails
improving accessibility for citizens who are economically, socially and physically
disadvantaged, which may include improvement on walking and cycling conditions,
discounted prices for disadvantaged people and so on (Litman and Burwell 2006).
Meaning, as mentioned in SP8, indicates the reason for being in a system. People have a
predisposition to seek meaning in systems they are part of and depend on. The meaning they
find acts as a link between individuals and creates trust in the society. Moreover, it will
stimulate peoples’ desire to learn and self-organize which will benefit the system, helping it to
move towards sustainability. Meaning-seeking is also the common requirement in urban
transport systems, thus citizens should understand their expectations from transport systems
and contribute to these systems based on their beliefs. Both professional workers and common
users can seek their own meaning directly or indirectly, which can be seen as sharing purpose
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about a sustainable urban transport system. For people who are employed and build their
careers in urban transport systems, the meaning is direct since their work can contribute to
guarantee the mobility of citizens to get to where they need to and/or transfer necessary goods
to sustain citizens’ lives. For other citizens, the link with meaning is indirect, yet through
maintaining mobility as one of their basic daily requirements, they can make their own meaning
in the city they live in.
3.1.3 Strategic Level of Sustainable Urban Transport
Since the three basic prioritization questions mentioned in Section 1.5 are hard to quantize and
may not be sufficient for each subsystems analysis, other strategic guidelines are necessary to
draw upon as supplementary criteria.
Under the first prioritization question, answering to “does this action lead in the right direction”
aims at checking if the action can actually help society move towards sustainability as well as
fulfil a need. To elaborate on this question from the ecological side while aligning with SPs
requires to consider key factors including: energy consumption, resources usage, climate
impact, environmental quality and land use. From the social side, safety, security and noise
pollution may affect citizens’ integrity; influence is reflected through citizens’ participation in
transport decision-making processes; access to education resources may improve their
competence; impartiality may be realized through equal right of way and transport design for
disabled.
In urban transport systems, through literature review, we find that “stepping stones” can be
varied. However, the core concept remains to reduce the use of individual car usage and cutting
carbon emissions (Potter 2007). Due to the complexity of urban transport systems, it is hard to
judge whether a single action can act as a stepping stone.
The third prioritization question is focused on whether an action can provide sufficient return
on investment. Both the cost and benefit for local government and the direct and indirect cost
and benefit for consumers should be carefully examined. In public utilities, profit should be
considered, but this is not the only criteria. Other nonmonetary costs and benefits could be even
more important.
Other essential criteria to be fulfilled in urban transport systems may include: reduction of
congestion level while satisfying traffic demand, enhanced travel comfort, reduction of travel
time, better suitability and convenience of service (Murray 2001).
3.1.4 Action Level of Sustainable Urban Transport
In Figure 3.2, three main approaches to achieve sustainable urban transport are: controlling
transport demand, traffic flow and emission source (Black and Black 2009). In order to reduce
transport demand, alternative measure can be introduced which include reducing travel need,
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Figure 3.2 Strategies, Alternatives and Actions (Black and Black 2009, 1562)
reducing car use and improving alternative modes. Under each alternative method, example of
possible actions are listed below.
3.1.5 Tools Level of Sustainable Urban Transport
In order to reach success in sustainable urban transport, various tools and concepts are available
to support planning and implementation processes. For instance, transport assessment tools,
transport indicators and transport education programs.
Transport assessment tools can be mainly divided into five categories: sketch-planning tools,
travel demand models, analytical/deterministic tools, traffic control optimization tools and
traffic simulation models (U.S. Department of Transportation 2011). From past studies,
Transport indicators can be categorized in 3 groups: transportation environmental impact
indicator, transportation economic impact indicator, transportation social impact indicator and
transportation indicator (Haghshenas and Vaziri 2012). Commonly used transport indicators
are categorized and shown in Figure 3.3.

Figure 3.3 Categories of Transport Indicators
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3.2 Sustainable Transport Policy
In this part, we used the definition of sustainable transport we developed above to find out what
makes transport policies sustainable. First, we analysed the structure and elements of
sustainable urban transport policy. Second, we developed some prioritization criteria based on
sustainable transport policies. Finally, we use these criteria to choose sustainable transport
policies.
3.2.1 Structure and Elements of Sustainable Transport Policy
Structure and elements of sustainable transport policy are shown in Figure 3.4. Even though
strategic goal is an indirect factor, it has a decisive influence on sustainable urban transport
policies. It is at the top of this structure because of its comprehensiveness and guiding effect.
It affects the policymaking of national or regional transport policies and other related policies,
such as environmental policies. The impact of land use on urban transport system is significant.
As a result, urban transport policies are directly influenced by land use. The land-use transport
feedback cycle (Figure 3.5) shows a summarised cycle of relationships between transport and
land use (Wegener 2004; Wegener and Fürst 2004, vii)
We analysed the purposes of making a transport policy, and summarized five purposes of
sustainable urban transport policies based on the principles of necessity, urgency and feasibility
(see Figure. 3.4). The purposes of sustainable urban transport policies are: (1) to issue
transportation concepts; (2) to give the process to city's mobility strategy; (3) to repair urban
damages; (4) to control environmental impacts; (5) to promote sustainable behaviour. Issuing
transportation concepts, including education and publication, means the dissemination of new
ideas such as sustainable concept. This has been put first because urban transport serves people
and people are involved in transport systems. The success of a policy highly depends on public
acceptance of new transport concepts from policymakers. Giving the process to city's mobility
strategy aims at guaranteeing mobility in the city. Repairing urban damage aims at eliminating
negative impacts on citizens, on cityscape and on suburban areas, containing many different
aspects: (1) For citizens, urban damage includes (a) health issues influenced by low air quality
in urban areas and noise pollution in densely populated areas; (b) fast-paced lifestyle in cities
and disappearing leisure time; (2) For cityscape, transport infrastructures causing visual
intrusion in urban areas, especially in old cities; (3) For suburban areas, since the convenience
of urban transport system plays an important role in the urbanization process, the development
of urban transport systems has negative impacts on suburban areas even as citizens benefit
from it. When unavoidable urbanization causes the occupation of suburban areas, occupied
land should be effectively designed. Controlling environmental impacts accounts for
environmental concerns, energy use and resource use so as to be fossil free. Promoting
sustainable behaviour as a desirable long-term goal is about maintaining sustainable transport
systems.
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Figure 3.4 Elements of sustainable urban transport policy

Figure 3.5 The land-use transport feedback cycle (Wegener and Fürst 2004, vii)
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Using the FSSD approach, several transport objectives to achieve sustainability have been
inferred based on eight Sustainability Principles (see Table 3.1). In order to carry out these
sustainable transport objectives, a transport policy includes different high level strategic goals
(see Fig. 3.2 where we summarized sustainable transport goals and solutions). Since
improvement of vehicles and fuels are closely related to technological improvements, these
factors are not analysed in this research. Primarily, the increase of individual car use is the
central issue that should be addressed. From the ecological side, today’s individual car use
leads to high dependence on fossil-based energy, GHGs and other harmful gas emission and
excessive land use. It may also possible that individual car use without speed limitation
increases the casualty probability, which is misaligned with the social SP of integrity. Because
the reduction of travel needs highly depends on urban design and lifestyle change, while the
improvement of road network cannot directly result in reducing individual car use, we have
chosen in this research two main sustainable transport objectives: reducing car use and
improving alternative modes which may have direct and distinct effect to reduce the
dependence on individual car use. Improving alternative modes, as shown in Figure 3.2, can
be separated into improvement of public transport and encouragement of non-motorized
transport. Both walking and cycling are sustainable non-motorized transport mode to be
considered in our survey.
Most research indicates that to achieve sustainability goals, a combination of strategies is
needed instead of a single one (Litman and Burwell 2006). The strategic action plan should
help to combine environmental, social and economic objectives. For the purpose of
implementing the above sustainable transport objectives and strategic goals, more detailed
actions shall be checked. Many actions have been proposed to create sustainable transport,
including various planning, management and operations. For instance, speed limitation can
control road capacity which will contribute to limit road traffic, and less vehicles carried by
the road will help to reduce car use. Meanwhile, it will also contribute to reduce accident risks
and protect citizens from direct harm. Parking regulation is another example of influence on
individual car use, having additional benefits to reduce land use in the city.

3.3 Attitude
Social and environmental psychology theories mentioned above, and studies on travel
behaviour as well, show the action and reaction mechanisms of transport policy. Individual
mobility is determined by interactions of internal and external factors. Figure 3.6 presents a
conceptual framework helping to characterize a strategic plan, showing the influences of
individual sustainable travel behaviour and of public feedback influencing the policy making
process (Gehlert T. et al. 2013).
As the final result of any attempt to solve this sustainability problem, behaviour is the decisive
element in the success of a transport policy. Public attitude, one of the most important factors
of behaviour, will thus drastically affect the effectiveness of strategic sustainable development
in urban transport. Urban planners and policy makers can refer to the implementation process
shown in Figure 3.6, gathering and analysing public attitudes during planning and policy
making process to ensure successful implementation.
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Figure 3.6 The Framework of Implementation of Transport Policy
3.3.1 Case Study on Attitude Influences
As shown above, public attitude is an essential piece of implementation of transport policy.
Public participation will contribute to the success or failure of policy-making and
implementation in the urban transport system. In Appendix B, we use three case studies to
show the influence of citizens’ participation and the importance to consider the public attitudes
in transport policy-making and implementation processes. In the first example, Stockholm's
Bilpool project had interacted with the public through mail survey and meetings. However,
since the policy-makers did not optimize the plan, according to the low public support rate
obtained from a survey, the project’s success was compromised. Strasbourg, on the other hand,
has made great efforts to collect public ideas towards spatial planning and transport policy to
revise the policy scheme. This increased the success of policies to reduce the dependence on
individual cars in the city. In the last case, citizens in Zürich enjoy convenient public transport
service and high quality of life. It is one of the most successful cases in adhering to public
opinion, in this case rejecting metro projects and instead speeding up trams and buses. Public
participation thus contributes to improve transport policies in which citizens benefit from better
living conditions.
3.3.2 Public Attitude and Social SPs
To achieve sustainability in society, some criteria that should be considered are: (a) Selforganizing to fulfil individuals’ needs; (b) Human needs’ meaning and purpose of living; (c)
Diversity, learning and self-organization as intrinsic attributes in the social system; (d)
Building trust as an essential task for human beings in a complex system (Missimer 2013).
Citizens, as fundamental active units in the urban system, shall be given the right to convey
their diversified attitudes and requirements towards transport systems, based on their own
knowledge and living experience. This establishes the meaning and purpose of the transport
system within society. A paradigm shift shall be introduced in sustainable transport planning
processes, which may involve more comprehensive and broader ranged analysis of impacts,
and more effective public involvement (Litman 1999; Berger 1998). Through communication,
both citizens’ attitudes and policy makers’ thoughts can be heard and considered. Trust built
through this process can help to deal with the risk and uncertainty in the complex social system
which may also contribute to form a sustainable society. To backcast from basic principles
which monitor the boundary of success can lead to significant changes in society and help
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achieve sustainability (Robèrt 2000). If urban planners and policy makers can refer to public
attitudes appropriately, it may contribute to social SPs such as:
Influence. Influence requires the possibility that individuals can participate to shape the social
system where they are living in (Missimer 2013). Within an urban system, material, energy,
people and information are frequently exchanged intra- and inter-systems. As some of the most
important transformation carriers, transport systems play an important role in a city. It greatly
affects citizens’ living quality when considering material exchanges and individuals’ travel
demands. Consequently, citizens should be given the right to express their attitudes towards
transport. When backcasting from influence, to achieve a sustainable society, planners and
policy makers are required to hear and consider citizens’ attitudes. Citizens’ diversified
knowledge and experience contributions are precious references in urban planning and
sustainable transport policy-making as well. In order to gather these ideas, public hearings and
workshops are usually held during policy-making processes which secure citizens’ influence
in transport systems.
Impartiality. Impartiality in a sustainable society requires people to treat each other equally.
Besides individuals to individuals, it also requires equal treatment between individuals and
organizations, for instance, in court and authorities (Missimer 2013). When backcasting from
impartiality, planners and policy makers are required to hear and consider citizens’ attitudes
equally. By complying with impartiality, they can satisfy all the citizens in the greatest extent.
An equitable transport policy shall be generated by giving disadvantaged groups the
involvements they rightly deserve in decisions that affect them.

3.4 Data Analysis
Basic social demographic information is shown in Table 3.2.
Table 3.2 Social Demographic Information
female-to-male ratio
Under 18
Age
18-30
(amount and
31-45
proportion)
46-60
Above 60
Self-employed
Employed full
time
Occupation
Employed part
(%)
time
Working in own
household
Retired
Student
Unemployed
Educational
Junior high school
background
High school
(%)
Bachelor
Master or higher

Stockholm Göteborg

Uppsala

Karlskrona

1.013
17 (3.6%)
153 (33.2%)
212 (46.0%)
60 (13.0%)
19 (4.1%)
9.9%
66.5%

0.8671
22 (3.9%)
289 (51.4%)
173 (30.8%)
62 (11.0%)
16 (2.8%)
6.2%
53.6%

0.9194
8 (1.9%)
172 (42.5%)
132 (32.6%)
48 (11.9%)
45 (11.1%)
9.9%
49.4%

1.2348
6 (2.3%)
101 (39.3%)
76 (29.6%)
43 (16.7%)
31 (12.1%)
7.8%
62.3%

0.6%

0.4%

0.2%

3.9%

8.8%

16.0%

12.3%

13.3%

3.6%
10.6%
0.0%
2.0%
11.3%
67.2%
19.5%

2.8%
17.4%
0.5%
5.7%
14.2%
62.3%
17.8%

3.2%
24.7%
0.2%
3.7%
17.3%
54.3%
24.7%

11.7%
6.6%
0.4%
2.7%
23.3%
58.4%
15.6%
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The comparison of citizens' environment-friendly self-esteem between the four cities is shown
in Figure 3.7. We could find no obvious differences in citizens' environment-friendly selfesteem between these four cities through our survey. Swedish respondents are inclined to
consider their lifestyle as environment-friendly. Also, about 20% of respondents extremely
agree about their environment-friendly life-style as they choose the highest level of the selfesteem scale. Less than 20% of people chose a degree lower than "neutral", and none of the
respondents chose "strongly disagree" in this research.
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Figure 3.7 Environment-friendly self-esteem
The first analysis (Analysis 1) of data pre-processing relates to basic demographic information
and people's attitude about policy making, including environmental concern during policymaking processes, available information when policies are forming, effectiveness of public
participation, understanding of the sustainability concept and methods to reduce the
environmental impacts of transportation. Detailed statistical analysis results are shown in
Appendix C. The second analysis (Analysis 2) is related to basic demographic information and
public attitude towards sustainable transport policies, including some general themes (e.g.
reducing individual car use, promoting walking) and relatively detailed themes (e.g. new taxes,
speed limitation). Detailed statistical analysis results are shown in Appendix D.
After a brief description of the data, correlation and inverted correlation matrixes are used to
indicate a predictive relationship that can be exploited in practice. The Kaiser-Meyer-Olkin
(KMO) and Bartlett's test are taken to indicate the suitability of our data for structure detection.
For correlation analyses, principal component analysis (PCA) is used as the statistical
procedure in the common factor variance table, which shows the proportion of variance and
estimates of the variance. It demonstrates that the extraction communalities for these two
solutions are acceptable. The second and third sections of the total variance explained table
show the variance explained by the extracted factors before and after rotation respectively. The
screen plot confirms the choice of components. The rotated factor matrix clears up elements
having correlations greater than 0.2 with multiple factors. The factor transformation matrix
describes the specific rotation applied to the factor solution which is used to compute the
rotated factor matrix from the original (unrotated) factor matrix. Smaller off-diagonal elements
correspond to smaller rotations, and vice-versa. Detailed description of the tables can be seen
in Appendix E.
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For analysis 1, the fourth factor is largely unaffected by the rotation, but the first three are now
easier to interpret. The first rotated factor is most highly correlated with environment-friendly
self-esteem, environmental concern, "enough information about policies which are still in
forming process" and understanding of the sustainability concept. These variables are not
particularly correlated with the other two factors. The second factor is most highly correlated
with gender and age. The third factor is most highly correlated with occupation and educational
background. The factor loadings plot is a visual representation of the rotated factor matrix. If
the relationships in the matrix are complex, this plot may be easier to interpret.
For analysis 2, all the six factors are significantly affected by the rotation. The first rotated
factor is most highly correlated with “environment-friendly self-esteem”, “environmental
concern”, “public participation”, “understanding of sustainability concept” and “promoting
bicycling”. The second rotated factor is most highly correlated with acceptance of speed
limitation, parking regulation and congestion charge and promoting public transport. The third
rotated factor is most highly correlated with "enough information about policies which are still
in forming process" and attitude towards reducing individual car use. The fourth rotated factor
is most highly correlated with age and gender. The fifth rotated factor is most highly correlated
with occupation and educational background. The sixth rotated factor is most highly correlated
with "the most effective way to reduce environmental impact of transport".
Based on the sample of 1685 respondents in Sweden, we analysed the observed variables of
relevance by using the statistics software of SPSS20. Excluding the correlation coefficients
which are lower than 0.25 and higher than 0.85, we finally get the observation variables shown
in Table 3.3.
Table 3.3 Observation Variables
Category
Social
Demographi
c
Information

Name of
Variables
Gender
Age
Occupation

Environment
al Attitude

Attitude 1

Attitude 2

Educational
Background
Environmentalfriendly Selfesteem
Environmental
Concern
Reduce
Individual Car
Use
Promote
Bicycling
Promote
Walking
Promote Public
Transport
New Taxes
Parking

Data type

Illustrates (units)

Nominal
Data
Ordinal
Data
Ordinal
Data

female=1,male=0
<18=1, 18-30=2, 31-45=3, 46-60=4, >60=5

Ordinal
Data
Ordinal
Data

Self-employed=1, Employed Full Time=2, Employed Part
Time=3, Working in Own Household=4, Retired=5,
Student=6, Unemployed=7
Junior High School=1, High School=2, Bachelor=3,
Master or Higher=4
Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5

Ordinal
Data
Ordinal
Data

Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5
Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5

Ordinal
Data
Ordinal
Data
Ordinal
Data
Ordinal
Data
Ordinal

Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5
Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5
Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5
Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5
Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
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Regulation
Speed
Limitation
New
Infrastructures
Priority
City
Characteristi
cs

Population
Density
Functionality

Historical
Process of
Development

Data
Ordinal
Data
Ordinal
Data
Ordinal
Data
Interval
Data
Interval
Data
Ordinal
Data
Ordinal
Data

Strongly agree=5
Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5
Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5
Strongly Disagree=1, Disagree=2, Neutral=3, Agree=4,
Strongly agree=5
People Living in municipality
people per km2
Stockholm (as the cultural, media, political, and economic
centre)=1, Göteborg (as a modern industrial city)=2,
Uppsala (academic and cultural)=3, Karlskrona (as a
capital city of one county)=4
Capital City (Stockholm, Uppsala)=1, Port (Stockholm,
Göteborg, Karlskrona)=2, Trade Centre (Stockholm,
Göteborg)=3, Education (Stockholm, Göteborg, Uppsala),
Ecclesiastical centre (Uppsala)=4, Naval Base
(Karlskrona)=5

Using structural equation modelling, public attitude towards sustainable transport policies can
here be represented by the relationship between exogenous variables and endogenous variables,
and relationship between latent variables. The specific forms of structural equation model are
shown in Figure 3.8 and Figure 3.9. In model one, to intuitively assess the differences between
cities, we analysed the data separately based on the data from each four cities. In model 2, to
analyse the city characteristics' impact on public attitude, we combined the data from all four
cities and had a synthesized analysis.

Figure 3.8 Structure of Model 1
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Figure 3.9 Structure of Model 2
At first, we assumed the attitudes and acceptances of three types of sustainable transport
policies interact on each other and the decision making-process of choosing the three types of
policies is in random order. We didn't take city characteristics into consideration in Model 1.
Using the basic Model 1, our analysis gave results shown in Figure 3.10 to Figure 3.13. Then
we added city characteristics as exogenous variables such as population, density, functionality,
industrial structure, climate and historical process of development. After the adjustment of the
relationship between citizens' characteristics, attitude and city characteristics, we got the
following models with a high degree of fitting, by deleting some constraints whose correlations
are low (<0.1). The results are shown in Figure 3.14.
Ǥଵ

In these figures, arrows shaped like AሱሮB mean a path from A to B, whereas numbers mean
Ǥଵ Ǥଵ
that when A has one unit of change, B has 0.1 unit of change. AሱሮBሱሮC refers to one of the paths
from A to C. When A has one unit of change, C will be indirectly influenced by A and change
by 0.1×0.1=0.01 unit. The range of numbers in these figures is [0, 1]. Positive numerical values
show positive correlations and negative numerical values negative correlations between the
two variables.
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Figure 3.10 Stockholm Model 1 Result

Figure 3.11Göteborg Model 1 Result
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Figure 3.12 Uppsala Model 1 Result
Model 1 results for the first three cities (shown in Fig. 3.10, Fig. 3.11 and Fig. 3.12) are quite
similar. Interpreting these numbers, within the left dotted box of citizen’s characteristic,
educational background is the most important factor, while occupation is negligible. Assessing
the lower part of the figure, citizens’ characteristics have no significant impact on environmentfriendly self-esteem. Environment-friendly citizens have higher environmental concerns, but it
does not affect their acceptance of sustainability concepts. Environmental concern has
relatively high influence on citizen’s attitude towards very general sustainable transport
policies in the middle dotted box, but its influence on particular type of policies in the right
dotted box are lower. Sustainability concept has very little influence on attitudes towards
general policies in all three cities. The influence of citizen’s characteristic to the middle dotted
box of attitude towards general policies in Stockholm, Göteborg and Uppsala are 0.44, 0.48
and 0.45, respectively. Promoting bicycle, walking and public transport all have high impacts
and can be seen as important factors. Reducing individual car use is lower than the others,
however it still has a significant impact. Generally, the correlations between reducing
individual car use, promoting bicycle, walking and public transport are significant, except the
group of promoting bicycle and public transport which is no higher than 0.15 in all of the three
cities. Unlike in the other two cities, the correlation between promoting walking and public
transport in Uppsala is the highest among others. However, the primary fact is that promoting
bicycle and walking are strongly correlated in all of the three cities. Attitude towards general
policies has a significant impact on attitude towards particular type of policies. Within the right
dotted box, parking regulation and speed limitation are the two mainly correlated factors, while
priority has the lowest correlation between the five policies. Tax and constructing new
infrastructures' impact on public attitude towards sustainable policies are similar and lower
than the impact of parking regulation and speed limitation.
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Figure 3.13 Karlskrona Model 1 Result
Comparing to Stockholm, Göteborg and Uppsala, the result in Karlskrona is different in the
upper part of the figure. Age, instead of educational background, is the most important factor
of citizen’s characteristics, which has lower influence on attitudes towards general policies
than in other cities. In the middle dotted box, reduce individual car use has a negative number.
The public attitude towards promotion of bicycle and walking can still be seen as significant
factors, however, public transport is not as important as in other three cities. Except for the
correlation between reducing individual car use and promoting public transport, all the values
related to reducing individual car use are negative numbers. Combining with the negative
number for reducing individual car use, this indicates that citizens don’t want to reduce
individual car use, and people who support promoting bicycle and walking hold negative
attitudes towards reducing individual car use. The correlation between promoting walking and
public transport is negative which is significantly different from Stockholm, Göteborg and
Uppsala. The result in the right dotted box is opposite compared to other cities. Tax has a
negative number with highest absolute number between the five detailed policies. It
demonstrates that citizens in Karlskrona are strongly against tax related policies. Parking
limitation and speed limitation are far lower than other cities. Therefore, the important factor
in Karlskrona is new infrastructures. A similarity between the four cities in the right dotted box
can be observed: priority is again quite low.
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Figure 3.14 Model 2 Result
In Figure 3.14, we show results for Model 2 in which data from all four cities was used. Within
the bottom dotted box, city functionality is the most important factors and historical process of
development is the least important one. City characteristic has little impact on environmental
concern. Yet it has more significant influence on attitudes towards general policies and
particular type of policies compared with citizen’s characteristic. Besides city characteristic
and its relationship with other parts, even though Karlskrona has quite different pattern, when
checking with the result from Model 2, it is similar to the result of Model 1 in Stockholm,
Göteborg and Uppsala.
After comparing the four main characteristic indexes of the goodness of fit test with the ideal
value, we can judge whether the model is efficient. The model goodness of fit test is shown in
Table 3.4.
Table 3.4 Goodness of Fit Test

Mode one

Evaluation index
Stockholm
Göteborg
Uppsala
Karlskrona

Mode two
Reference value

GFI
0.907
0.923
0.903
0.888
0.931
> 0.9

AGFI
0.900
0.906
0.892
0.872
0.917
> 0.9

RMR
0.044
0.041
0.047
0.048
0.046
< 0.05

RMSEA
0.080
0.071
0.075
0.082
0.074
< 0.08

Reducing greenhouse gas emission, changing behaviour to more sustainable way and creating
lively street is the three most frequent choices when people consider the key characteristics of
a successful transport policy (61.07%, 58.58% and 40.53% respectively). Satisfying traffic
demand is the second frequent choice in Stockholm and Göteborg but rarely appeared in
Uppsala and Karlskrona. 27.24% of respondents in Karlskrona chose financial concern whose
choice rate is lower than 15% in other three cities. In the four cities, data shows two people out
of five consider that policies to encourage alternative travel mode are the most effective way
to reduce environmental impact on transport, while taxes rate is the second highest choice
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(29.79%). Rates of sustainable urban design and policies to reduce individual car use (direct
limitation) are similar (11.63% and 11.51% respectively). We can see there is a strong
correlation between social demographic information and their answer to this question.
Apparently, elder people tend to choose sustainable urban design: 73.87% of people above 60
have chosen sustainable urban design. Younger people tend to choose tax: 79.88% of people
who choose taxes are under 30. Also, people with different educational background answer
this question differently. People with higher than bachelor degree prefer choosing encouraging
policies rather than direct limitation such as taxes or education. More than 50% of them chose
encouraging alternative travel mode. About two-thirds of people think they do not have enough
information about policies still in the forming process (65.70% disagree, 27.77% strongly
disagree). However, people think public participation is an important element to form
sustainable transport policies (71.15%, 25.58% strongly).
Taxes, widely considered the most effective way to reduce car use, accounts for 73.95%. Speed
limitation and parking regulation have similar choice rate (51.57% and 50.39% respectively).
Advanced public transport accounts for 17.86% in total, but there are different results in
different cities. More people chose advanced public transport in Stockholm and Göteborg
samples (33.84% and 28.65% respectively). However, people in Uppsala and Karlskrona
seldom chose that (16.79% and 13.11% respectively). Improving existing infrastructures is the
most expected change to make their community walking-friendly (60.95%). The rate of short
distance from orientation to destination or public transport stations is also high (58.28%).
Karlskrona's public propensity to improvement on environment quality (5.45%) is significantly
lower than in the other three cities (higher than 20%). The three most frequently chosen
alternatives of "What policies will help to promote walking and bicycling" are new
infrastructures (55.25%), car free days (45.40%) and speed limitation in residential zones
(27.66%). New infrastructures contains new infrastructures for walking or bicycling and other
auxiliary facilities such as pedestrian zones, visible bike lanes, cycling "boxes" at intersections
and bicycle parking areas. The choice rate of promotion events is also high (19.23%). Traffic
signals (such as separate bike traffic signals), priority (such as priority snow removal for
sidewalk and bicycle lanes) are chosen by a relatively large amount of people in Stockholm
(19.06% and 11.35%). The rate of these two are lower than 10% in other cities. Just a minority
of respondents choose bicycle sharing in all the four cities (less than 10%). Parking limitation
is the third most frequently chosen alternative (23.31%) in Göteborg, but just 213 of 1685
respondents chose that. The distribution of the question "What kind of policy will help to
improve public transport" is uneven. There is one outstanding alternative chosen by almost all
respondents, but the choice rate of all the other choices are close. 95.61% respondents chose
transport management and telematics such as intelligent ticket system, one ticket for all public
transport, light-signal system and parking ordinance. The rate of financial subsidy for public
transport companies and reducing fares for public transport users (such as off-peak reduced
fares, reduce fare for students, free travel in a special zone) which account for 27.18% and
26.65% respectively, is a little higher than the others. However, the most rarely chosen
alternative priority (such as maximum priority for public transport at traffic lights) account for
19.70%, which is also a high rate. More people chose new bus lanes, subway and tramway
system in Stockholm and Göteborg (over 40%), but just less than 20% of people chose those
in Uppsala and Karlskrona.
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4 Discussion
4.1 Urban Transport System through FSSD Approach
In this research, an analysis has been done in order to build the link between sustainable
transport policies with sustainability challenge. Through the lens of FSSD, we drew the system
boundary, defined success criteria for a sustainable urban transport system and examined some
strategic guidelines. The FSSD gave us a broad platform to analyse urban transport
systematically. Constrained by time and space, the full urban transport system is not the target
of this research. The result of our FSSD analysis on urban transport system can lead deeper
into the definition of success and additional prioritization criteria in future research.
The system boundary drawn in this research is focused on residents’ travel behaviour and
logistics in the city and its influence on other related systems. In our research, a simplified
system boundary narrows down the scope to define success. Beginning from generic
sustainability principles, in order to be necessary and sufficient, we attempted to generate
success criteria of urban transport systems that give some key targets while covering all aspects
within the system boundary. Due to the complexity of urban transport systems and the broad
range of some SPs, the success of urban transport systems inferred from SP2 being quite
general, it is difficult to avoid all possible misalignments.
Three main prioritization questions from the strategic level of FSSD are used as strategic
guidelines for a sustainable urban transport system. The success definition of urban transport
system is used to specify the right direction. Though there will be various “stepping stones”,
reducing individual car use can have a great effect on reducing fossil fuels dependence, reduces
carbon emissions and the demand on road capacity. The last prioritization question has to be
checked carefully, as ultimately taxes pay for the urban transport system while everybody gets
some benefit, albeit in different degrees. On one hand, even though public transport is managed
by public utilities, government should spend the budget effectively. It should be balanced based
on investment amount, construction period, time-to-benefit and effectiveness. From citizens’
point of views, satisfaction, convenience, comfort, time saving, money saving, and better living
condition can all be considered as possible benefits. This is the reason why we claim that
financial profit is not the only criteria to judge whether an action provides sufficient returns on
investment.
As analysed under the actions level, the implementation of transport policies can be seen as
concrete actions to achieve sustainable urban transport. When using the success definition of
urban transport system to select particular transport policies as potential choices in the
questionnaire, we found that not all of the policies can be clearly estimated by our criteria of
sustainable urban transport. It is easier to judge whether actions, such as speed limitation and
parking regulation, are sustainable or not. However, as a complete and rational arrangement of
policy system, other supportive policies are also required to promote the development of
sustainable urban transport system. Particular policies, such as tax and new infrastructures, are
involved in our questionnaire. Those powerful instruments has been proven to yield significant
sustainable development effects, but it is hard to judge if they are fully sustainable based on
our definition of sustainable urban transport. And the sustainable transport policies in our
research can serve a strategic goal, but not the one of becoming fully sustainable according to
our success definition of urban transport systems. As discussed above, detailed criteria or
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accessibility tools could support the selection and prioritization of sustainable transport policies
based on the FSSD theory. Due to complexity, it could be investigated in further research.

4.2 Public Attitudes and Public Participation in Policy
Making and Implementation Process
In this research, we use backcasting from sustainable urban transport objects to investigate the
importance of public participation in urban transport system. Three case studies in European
cities also advocate the effectiveness of public participation in urban transport policy making
and implementation process. The results support the claim that equal public participation will
preserve diversity and promote the development of a sustainable society. Generally, public
attitudes and public participation are important in all kinds of policy making process.
Besides the direct contribution to social SPs of influence and impartiality, public attitudes and
public participation also link with other social SPs. (1) Integrity: to protect individuals from
systematic direct harm not only at the physical level, but also mentally and emotionally;
government should involve public participation to ensure a proper understanding of public
requirements from mental and emotional aspects, which is internal and unintuitive. (2)
Competence: to ensure the effectiveness of sustainable transport policy, communication and
education to the public is quite essential. The government has the obligation to lead public
attitudes towards sustainability by involving public participation, understanding the current
status of public attitudes and educating the public via various well designed methods. (3)
Meaning: public attitudes towards transport policies can express the citizens’ meaning and
purpose they derive from the urban transport system. Therefore, exploration of the public
attitudes towards sustainable transport policies can help to reveal whether their meanings and
purposes towards urban transport system are fully aligned with our definition of sustainability.
On one hand, planners and policy makers should enact sustainable transport policies following
citizens’ meaning and purpose to reach a sustainable urban transport system. On the other hand,
they also have the responsibilities to assist citizens in meaning-making and meaning-seeking
to create a shared purpose of sustainable urban transport, with appropriate coaching which has
been discussed under competence.
Public participation can be realized through different approaches. Lowest level of public
participation can be achieved by one-way information given from experts. Planners and policy
makers communicate with the public in a top-down structure. Communication is generally a
necessary approach in all kinds of policies (King 2009; Lord 1979). Better expression of
experts, planners and policy-makers’ views contributes to overcoming public misapprehension
and opposition, with higher public acceptability in the alignment process (S.T.E.R.N.
Gesellschaft der behutsamen Stadterneuerung 1998). However, during our research, we found
that the goal of sustainability urban transport calls for higher level public participation. SP5
requires people to have the ability to shape the society they are living in, at the very least
making their voices heard. Therefore, one-way communication cannot reach this minimum
requirement. Deeper public participation is necessary which can be formalized as referenda,
public hearings, public opinion surveys, consensus conference, citizens' jury, and focus groups
(Rowe and Lynn 2000). The depth of public participation can be varied. Even though due to
the requirement of social SPs, public participation is an essential element for sustainable
development in urban transport system, participation levels differ. Usually more knowledgebased decisions, such as policies related to urban design will require lower level of involvement
than values-based decisions which expect higher degree of public input (Whitmarsh, Swartling
and Jäger 2009; Whitmarsh et al. 2011). Due to time and space limitations, the importance of
34

public participation in the sustainable transport policy-making process and specific methods to
improve this public participation are interesting points left to be explored in future studies.

4.3 Data Acquisition
To investigate public attitudes towards sustainable transport policies in Sweden, a
questionnaire was designed to collect data in four cities. Basically, the data acquisition process
was efficient and successful. The high quality of replies provided adequate data to support our
quantitative research. We attempted to get respondents of different kinds to satisfy the
requirement of random sampling (Csikszentmihalyi and Larson 1987). In order to get enough
replies, we chose densely populated urban area to send out questionnaires in all of the four
cities. This may have caused to omit some citizens who do not go to downtown main streets.
The proportion of this possible omission is unpredictable but we assume it does not have a
significant impact on our result. We found respondents from city centres in all of the cities,
expect in Uppsala where respondents were found near the university. Considering Uppsala is
a university town, student and university staff constitute a high proportion of residents. From
the questionnaires result, we find that investigators reached proportionally more people
unrelated to the university. Even though the proportion of university-related respondents is
higher than the other cities, we consider it a random sample as well. In Karlskrona, weekend
travellers from nearby cities were also involved into the survey. Since small cities in southern
Sweden are similar, we did not filter out these replies. Moreover, the questionnaire had been
translated into Swedish, but we only used them in Karlskrona. People who cannot speak
English are not included in our samples from Stockholm, Göteborg and Uppsala. Elder people
were easier to reach with a Swedish version. This may cause an uneven distribution of age and
educational background. Yet, we assume due to a high English fluency in Sweden, this has low
influence.

4.4 Conclusive Discussion of Data Analysis
4.4.1 Initial Analysis of Phenomenal Representation
In general, the distributions of basic social demographic information are similar among the
four cities. It simplified our analysis because we didn't need to consider the diversity of samples.
Detailed discussion of demographic information can be found in Appendix F. It is the basis of
the following discussions and it also ensures the validity of our statistical analysis.
Key Characteristics of Successful Transport Policies
Reducing greenhouse gas emission is considered as the most important characteristic of
successful transport policies as designed in question 6. Even though the question was not asked
directly, this result can be found in the tendency to choose alternative travel modes. The high
rate of encouraging behaviour change also shows a positive attitude towards possible transition
and the willingness to change. Middle-aged people's attitude towards behaviour change is more
positive than elder people. Young people's choice shows correlation with educational
background. People with an educational background higher than bachelor degree chose
behaviour change more frequently than people with bachelor or lower degree. Changing the
travel behaviour to healthier and more sustainable way is an approach to sustainable transport,
while creating lively street is more related to the expected phenomenon which can be caused
by behaviour change. It's unexpected that the rating of satisfying traffic demand, which is the
nature and fundamental requirement of a transport policy, only has high rating in Stockholm
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and Göteborg. In Uppsala and Karlskrona, less than 10% of people chose "satisfy your travel
demand". It might be reasonable in Uppsala, a typical university city, because the majority of
students use bicycles. The only reliable explanation of the Karlskrona sample is that
reachability in small towns is high because of the short distance characteristic and low traffic
volume. Financial concerns are notable only in Karlskrona. It can be verified by the modelling
result as well. Reducing the number of traffic accidents is rarely chosen in any of the four cities.
It can be seen as a noticeable success of Sweden's Vision Zero project. It is also consistent with
the result in a previous study (Liu and He 2015).
Most Effective Way to Reduce Environmental Impact of Transport
As investigated in question 8, forty percent of respondents selected policies encouraging
walking, bicycling and public transport use as the most effective way to reduce the
environmental impacts of transport, which can be regarded as accommodative policies. On one
hand, it is another evidence that people are aware of the importance of behaviour change and
are willing to change. On the other hand, this result also preliminarily revealed that people
seem reluctant to reduce individual car use. It is consistent with the result of the previous
qualitative research which has revealed Swedish people are self-motivated to make sustainable
changes, while Chinese tend to rely on administrative decisions (Liu and He 2015).
Respondents also chose tax frequently, especially in Stockholm and Göteborg. If we take
Stockholm and Göteborg as group 1, Uppsala and Karlskrona as group 2, the four cities are
divided into two groups. The most conspicuous difference between the two is whether
congestion charge exists in these cities. Various utility has been evaluated by many institutes,
such as residents’ travel habits, car traffic, public transport, pedestrian and cycle traffic,
environmental and health effects, distribution effects, business and the regional economy.
Basically, the result can be regarded as supporting the impact of congestion charge on public
attitude (Schuitema, Steg and Forward 2010; Eliasson 2009). Successful transport policies may
have influence on public attitude. City characteristics might be one of the reasons causing the
difference between two groups as well, but we did not investigate this point further.
Fewer people chose policies to reduce individual car use, showing that direct limitations may
be challenging without proper prior engagement in Sweden. People who chose direct limitation
are concentrated in the group of people with a bachelor degree. The strong correlation between
sustainable urban design and social demographic information shows the significant impact of
external constraints on public attitude. Two main constraints are revealed by the elder people's
preference for sustainable urban design. The first and the most obvious constraint is the
decrease of mobility caused by physiological factors that younger people do not have. Because
of this, elder people are more sensitive to travel time, mode and distance. Urban design is the
second constraint reflected by this result (Zhao 2010). With the combination of elder traveller's
internal constraints, it become the most important constraint for them. That means, compared
to the attitudes, external conditions are the key factor of their sustainable travel behaviour.
Instead of paying much attention on publication, encouraging or education, the redesign of
street, streetscape and other facilities can be more effective for elder people (Cooper 2007;
Eriksson, Garvill and Nordlund 2008). Meanwhile, young people have relatively high
acceptance to tax, but high acceptance does not mean tax is the most effective way.
Public Attitude towards Reducing Car Use
Over half of the respondents agree with the statement that reducing car use is the most effective
way to reach sustainable transport, while over thirty percent of people chose to disagree in
question 12. The results of Uppsala and Karlskrona are special and diametrically opposite to
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each other. In Uppsala, more than 80% of people chose agree or strongly agree, and just less
than 10% chose disagree, while in Karlskrona, more than half of respondents disagree with the
reduction of individual car use, and just less than twenty percent agree with the effectiveness
of this measure. Two additional explanation points may help to interpret this result. We first
assume it is positive correlation between the reduction of individual car use that people who
agreed with the effectiveness of reducing car use will have more positive attitude towards direct
limitation on car using and encouraging alternative travel mode policies. Combined with the
answer in question 13-18, we find that acceptance to reducing car use has greater impact on
attitude towards direct limitation than encouraging alternative travel mode policies. The more
people agree with reduction of individual car use, the more likely they can accept direct
limitation.
We created a fitting curve to show the correlation between the attitude towards reducing car
use and the acceptance to direct limitations. Since we used the five level scale to measure public
attitude in these two questions, the scatter diagram will be concentrated if we use the result
directly. Therefore, a pre-processing has been done to ensure the validity of the approach. The
whole sample has been divided to 337 group (five units in one group) to find the arithmetic
mean. We use the arithmetic mean to create a fitting curve (using the software MATLAB
R2012b). The correlation follows a logarithmic distribution. The fitting curve is shown in
Figure 4.1. Here we got the correlation formula of attitude towards reducing car use and
acceptance to direct limitations:
 ݕൌ ݈݃ଵǡଵ  ݔ ͲǤͶͷͷ.
Independent variable x refers to the attitude towards reducing car use and dependent variable
y refers to the acceptance to direct limitations.
This formula shows the non-linear relationship between these two variables which means the
growth rate of acceptance to direct limitation continuously decreases when the attitude towards
reducing car use become more positive. So initial efforts on leading attitudes towards reducing
individual car use could bring noticeable achievements, but it will not be notable after the
average attitude towards reducing car use remains high. This suggests to planners and policy
makers to focus on first promoting the reduction of individual car use, and to pay less attention
to that after general attitudes are less negative. It also indicates that policy makers should
concentrate on people who have negative attitudes to ensure the efficiency of their work. We
think the formula is reliable because of the big sample size, but the situation could be varied in
different regions. Further research could compare between different countries or even different
districts in one single city. Due to the time limitation we cannot go any further, but we have
provided an empirical formula based on the data we have.
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Figure 4.1 Fitting Curve and Scatter Diagram for the Impact of Attitude towards Reducing
Car Use on Direct Limitation
Meanwhile, we summarized from the comparison that other attitudes have great volatility and
stronger dependence on the results related to individual car use (question 12 and 13). Even
though the distribution of using individual cars is not as appreciable as the other attitudes since
the result of one single question is not very clear and there are significant differences among
some samples, hinted correlation between using individual car is even stronger than other
factors (He et al. 2005; Henry and Gordon 2003). The attitude towards using individual car
affects the attitude towards other travel mode indirectly, sometimes directly (Fujii and
Taniguchi 2005; Eriksson, Garvill and Nordlund 2008).
Both speed limitation and parking regulation rated high and their ratings are very similar. This
also supports that strong interference policies are required to reduce individual car use since
both these policies are regarded as direct limitations (Fujii, Gäling and Kitamura 2001; Han
2010). These two policies are frequently chosen at the same time which indicates that they are
complementary and can be used as one package. Due to limitations on the length of the
questionnaire, we did not have any questions related to travel behaviour. We cannot perform a
deeper analysis of the relationship between the attitude towards reducing individual car use
and their travel habits which we think may have great impact on their attitude. When people
were asked about what policy can help to reduce cars, the vast majority of people considered
taxes (question 13). Tax is rated highest only once in all the questions. As a fiscal measure to
influence the macroeconomic performance of economy and macro-control of travel behaviour,
taxes are regarded as one of the strongest policies to intervene in people's behaviour (Corner,
Whitmarsh and Xenias 2012; Schley 2001). Compared to alternative travel modes which have
a very low choice rate in this question, the large proportion of people who selected taxes shows
the reticence to self-motivated change (Graham-Rowe et al. 2011). It may be caused by two
main reasons. People are not really convinced by reducing individual car use (Hanemann 1991;
Jones 2003), or people do not want to sacrifice their personal interests (Gärling, Gillholm, and
Gärling 1998). Due to these reasons, people thought a strong interference policy is needed to
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reduce individual car use. That also shows the reluctance of giving up their cars. Furthermore,
it shows the Swedish people's high dependence to individual cars. In addition, the result just
revealed that tax is the most widely accepted way but it does not mean tax is the most effective
way.
Public Attitude towards Taxes
Basically, the result of question 14 shows the unwillingness to pay for new policies and
technologies. Respondents in Karlskrona have the most negative attitude towards new tax
between the four cities, while the result in the other three cities shows irregular distribution.
There is no big difference between the amount of people who chose agree, neutral and disagree.
If we consider people who chose neutral are not willing to or do not pay much attention to that,
the result is almost negative. The tax choice rate in question 8 (most effective way to reduce
environmental impact of transportation) is not the highest but still considerable. And the tax
choice rate in question 13 (to reduce car use) is the highest. Both of the results show that people
consider tax as one of the effective policies to make change. Compared to these results, their
unwillingness to pay seems illogical. We have three different explanations about this
phenomenon. First, Swedish people already pay high taxes which makes them reluctant to
consider a new tax. Second, it is easier to think whether a policy is effective or not, but the
self-assessment of a policy effectiveness does not affect the acceptance or support for the policy.
That means attitudes towards transport policies may not affect travel behaviour, or the attitude
does not act as an irresistible constraint. Third, even though they have seen the benefits of a
sustainable transport system in their city, they do not want to pioneer to take actions. That
means new policies may have better utility if related pilot policies exists. The three
explanations are not in a parallel relationship. They happen in sequence when attitudes are
forming. The third reason is the most original one. The second explanation can be regarded as
one extension or explanation for a particular situation of the third one, and the initiative analysis
for the first explanation. While the first reason is the most presentational explanation. The three
explanations have not been tested through other methods. The impact mechanism of these three
reasons is not known, the interrelation between the three reasons has not been analysed as well
because related information is not enough for an accurate analysis.
Expectation of Walking Friendly Communities
The result shows the major concern and expectation of pedestrian friendly area encompasses
infrastructure and management of land use or urban structure (question 19). More than half of
the respondents chose "crosswalks" or "improving existing infrastructures" which can be
considered as the most important aspects of making a community pedestrian friendly. Short
distance from orientation to the destination or public transport stations, which is the second
most important aspect, can reflect the determinative role that urban structure plays (Menghini
et al. 2010). Only a few people chose the other three alternatives.
More people from Göteborg and Stockholm chose improvement on environment quality than
in the other two cities. It may be caused by different environmental conditions and people's
awareness of environment quality. Safety education is particularly chosen by elder people in
Uppsala. As we said before, a large proportion of elder respondents in Uppsala work in the
university. It indicates that teachers prefer educational way to solve problems.
Less than fifty people chose laws governing motorist behaviour which means the relationship
between pedestrians and automobiles is not clear in respondents' mind. This is an unexpected
result. As it is shown in many studies, people's attitudes towards walking is always related to
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their attitudes towards cars (Möer and Bamberg 2008; Jaeger et al. 1995). Standardized
motorist behaviour is one of the most effective way to protect pedestrians and cyclist, so it can
contribute to a pedestrian friendly street. However, the fact that only three percent of
respondents chose this alternative shows that they do not care about the behaviour of
automobile users. That is to say, the result of this question shows that people's attitudes towards
walking do not visibly correlate to their attitudes towards using cars. The possible reason could
be: (1) people could not understand the alternative or they did not pay much attention to it; (2)
the correlation between these two attitudes is hidden or invisible, so when they were asked to
answer such a long questionnaire they did not have enough time to ponder. In other words, it
is more about internal reasons than external ones. The second possibility could be more
reasonable because of four reasons. First, the modelling results show the strong link between
attitudes towards alternative travel modes and reducing car use. The possible situation could
be that they limited their thinking to walking, without other travel modes, when they thought
about promoting walking (Fujii 2007; Garvill, Marell and Nordlund 2003). Second, three
alternatives are related to walking, while one is about safety education which is all about
walking but not any alternatives. This might be an unconscious misleading to pay selective
attention on alternatives. As a result, people ignored the odd one (Donchin and Cohen 1967;
Moran and Desimone 1985). Third, in the process of practice, at first people see only the
phenomenal side, then the separate aspects, and the external relations of things (Knight 2002).
This internal relation is harder to realize. Fourth, we assume it may also relate to Swedish
culture. Due to the lack of systematic knowledge on psychology and sociology we cannot go
deeper in this question but it could be an interesting case for psychologists to study.
Attitude towards Policies to Promote Walking and Bicycling
New infrastructures which include both the construction of new infrastructures and redesign of
the streets and intersections is the most frequently chosen alternative, over 80% of respondents
chose it (question 21). Pedestrian zones, visible bike lanes, cycling areas at intersections and
bicycle parking areas are included in this theme. The high choice rate of this alternative shows
the positive attitude towards environment friendly travel modes and the demand of
infrastructures as well. It is hard to derive this conclusion from the result directly. We assumed
that people who chose this alternative considered walking or bicycling as a commuting mode,
so their choices are based on their experiences. Their preference to have new infrastructures
means they would like to have more opportunities to choose alternative travel modes which
shows the positive attitude towards alternative travel modes. However, we cannot conclude
that the result shows the current infrastructures are not fit enough for people to choose
alternative travel modes from the result (Sallis 2004; Liu and Luk 2009; Meng et al. 2014).
Car free days and promotion events' rates are similarly high. We considered car free days as an
example of events to reduce car use and promotion events refer to events to promote bicycle
use. They relate to each other but don’t overlap since they reinforce one another. We conclude
that people are aware of the importance to make an effort in car use reduction, at the same level
than promoting the use of other travel modes. Over twenty percent of those who chose "car
free days" or "promotion events" checked both options simultaneously, which shows their
willingness to both promote reducing car use, and walking and bicycling.
The five alternatives were chosen infrequently. The choice rate of bicycle sharing is higher in
Stockholm and Uppsala. In Uppsala, it is even higher than 20%. However, this alternative was
seldom chosen by people in Göteborg and Karlskrona. It shows the diversity among different
cities. The high choice rate in Uppsala might be related to its functionality and population
structure. We analysed the low choice rate of the promotion of traffic signals such as separated
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bike traffic signals and transport priority related policies (the lowest choice rate) such as
priority snow removal for sidewalks and bike lanes. We conclude that the public considered
unfamiliar policies prudently and their acceptance to unfamiliar policies is low. This implies
policy-makers should devote proper preparatory efforts to ensure the effectiveness of policies.
Preparations include education, publicity, pre-management, consultation, requirement
gathering, co-creation, engagement and the communication with public.
It is an unexpected result that only a few people chose the two alternatives related to reducing
car use in this question. There are contradictions between this result and the results of other
questions. Parking limitation can reduce the land use for transport so that people can have more
space for other activities (Mehranian et al. 1987; Wang and Liu 2014). Parking limitation can
also reduce individual car use because it makes it harder to find a parking area, so people have
to consider parking space before deciding whether to drive a car (Wang and Yuan 2013;
Schuitema, Steg and Rothengatter 2010). Speed limitation in residential areas can provide a
safe condition for citizens to walk and ride bicycles, and it also can reduce noise (Gipps 1981).
Moreover, it has indirect impact on individual car use (Elliott, Armitage and Baughan 2003).
When the driving speed is almost the same as when riding a bicycle, people will decrease using
cars for short distance travels. Compared to question 19, the alternatives in this question do not
suffer from possible misleading. Thus we think this result is reliable. The low choice rate of
these two alternatives may be caused by two reasons: (1) As we discussed in question 19, it is
hard for people to make indirect extrapolations. The relationship between parking/speed
limitation and promoting walking/bicycling is indirect and inconspicuous. People who took
this questionnaire did not have enough time to think about what they never pay attention to.
This may also indicate that people have feelings about their travel experience, but they may
not habitually consider the big picture about urban transport and the reasons why some
transport problems repeatedly happen. This passive way of thinking could be a hindrance to
public participation. (2) We assume that people may consider parking limitation as a way to
reduce the land use for cars, but this may not affect the walking condition effectively (Verhoef,
Nijkamp and Rietveld 1995; Barter 2010). After all, the area saved from diminished car parking
may be also used to widen roads, which means more cars will travel them.
The choice rates are also varied among the different cities. In Stockholm, the choice rates of
these two alternatives is apparently higher than in the other cities. The choice rates in
Karlskrona are the lowest of all. Considering the traffic volume, we can conclude that the
awareness about reducing individual car use and about the relevant methods to do this is related
to the current transport situation. The result in Göteborg is different from the other three cities
in that the choice rates of these two alternatives are not similar. People in the other three cities
always chose these alternatives together, which shows they were conscious of their
complementarity. However, people in Göteborg chose speed limitation more frequently than
parking regulation. The reason for this could be: (1) higher awareness of the importance of
speed limitation; (2) current situation; and (3) influence of public opinion by existing policies.
Attitude towards Improving Public Transport
We analysed three categories of policies in this section: (1) policies to support public transport
companies; (2) policies to improve passengers' travel experiences; and (3) other related
methods.
The most frequently chosen alternative (more than ninety percent of respondents chose it) is
transport management and telematics such as intelligent ticket system, one ticket for all public
transport, light-signal system and parking ordinance (Van Der Laan, Heino and Waard 1997;
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Quddus et al. 2003). The purposes of these management and telematics methods are: (1) for
passengers, to simplify the use of public transport and to improve service quality so they are
encouraged to use public transport more frequently (Hamer, Kroes and Ooststroom 1991); (2)
for the public transport companies, to improve the operational efficiency and service level. The
result shows the attraction of easier life and better service no matter in what point of views
(Dziekan and Kottenhoff 2007). It also shows the high public acceptance to technical
development. That is to say, improving service quality by details which is easily ignored is
important to increase the use of public transport.
The second frequently chosen alternative is reducing fares for public transport users, such as
off-peak reduced fares, reducing fare for students, free travel in special zones. It shows the
sensitivity of public attitudes towards financial issues, also reflected by the previous discussion
about tax. Financial subsidy for public transport companies was ranked in third. It indicates
that: (1) respondents thought that public transport companies cannot gain enough profit to
maintain the high level service without financial subsidy by the government; (2) respondents
considered the fares for public transport should be reduced if the public transport companies
can get financial subsidy, which means they thought it is the government's responsibility to
support the improvement of public transport; (3) respondents are willing to pay for the
improvement of public transport because the financial subsidy is from the tax they paid. We
compared this result to the results in question 8, 13 and 14, which indicate that Swedish people
show reluctant to pay for taxes they will not directly benefit from. People wish to pay for what
they can benefit from in daily life or by an indirect benefit that they can realize. In conclusion,
the high choice rate of financial subsidy shows that Swedish public is willing to pay for new
policies that promote alternative travel modes, but they should be aware if they can benefit
from them.
Humanistic service and priority is also chosen by many people. The service quality of public
transport is a very important attribute which affects public attitudes towards public transport.
Every aspect which can influence passengers travel experiences can affect the evaluation of
public transport (Rietveld, Bruinsma and Van Vuuren 2001; Sanchez 2008). These features
include reliable timetable (Nguyen et al. 2001), comfortable seat, smooth ride, convenient path
for elder and disabled people, space for perambulator and accurate stop reporting system
(Paulley et al. 2006). They constitute the essentials of a good public transport system, but may
easily be ignored. Without a high service quality, the promotion of public transport cannot be
implemented. In terms of time convenience, a high road priority for public transport is good
for both passengers and public transport companies. Maximum priority for public transport at
traffic signals guarantees the reliability of public transport's timetable which is important to the
service quality and passengers' experience (Wan, Wang and Sperling 2013). In that way, it can
reduce individual car use effectively (Nelson et al. 1993).
People who chose new bus lanes mostly are middle aged female respondents. The result shows
the majority of people do not seem to need this feature. Considering the width of urban roads
in Sweden, this result is very reasonable. If municipalities redesign the road to plan for bus
lanes without widening the road, many roads would become one-way streets. Meanwhile, the
feasibility of widening the road in historical urban area is quite low. As a result, new bus lanes
in city centre is infeasible. The result also shows public awareness of it.
The majority of people who chose mass transit system and construction of new infrastructures
are male, age under 30. It shows their interest for new infrastructures. The very low choice
rate of mass transit system and policies to support the construction of new infrastructure, which
were considered as unsustainable ways to improve the alternative travel modes, is an extremely
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unexpected and exhilarating result (Valérie and Hao 2008). Subways or light-rails were
considered as the most suitable solution for cities in the early period of time. However, after a
wave of construction of new transit systems without scrupulous system thinking, a lot of studies
indicate that these mass transit systems may not be effective in solving traffic problems in
urban areas (e.g. Gomez-Ibanez 1985). As analysed by SSD, the construction of new mass
transit systems may systematically increase the use of land, energy and scarce resources.
Moreover, the effectiveness of new transit system may not reach the planners' expectation (Rui
and Jong 2012). There are two explanation of this. (1) It reflected the equanimity of Swedish
people when they considered new transit systems. Their concerns may come from their
experiences or the information they have. (2) It reflected the unwillingness to use public
transport. Considering the results of other questions, the first explanation is more reliable. As
we can see from the Zurich's example (Appendix A), coolness vis-à-vis new construction
project is a valuable thing that citizens provided to policy makers. It can support the
development of sustainable transport if policy makers use it properly.
Conclusion
This initial analyse solved our research question 2.a. Public attitudes towards sustainable
transport policies depend on the policies themselves, on cities and on people with different
characteristics. We summarized five most important attitudes towards sustainable transport
policies. (1) Swedish people are aware of the importance of behaviour change and they are
willing to change. We inferred from the positive signal that citizens' acceptance to sustainable
transport policies is high. (2) Even though Swedish people consider taxing as the most effective
way to reach sustainable urban transport, they seem unwilling to pay for those policies they
cannot directly benefit from. This suggests policy-makers to spend some efforts involving the
public before the policies are presented. (3) Most of the people do not consider there is a link
between individual car use and alternative travel modes, while some of them unconsciously
consider it based on their experiences. It follows that publicity and education are not enough
to support sustainable transport policies and pertinent information need to be noticed by
citizens. (4) People who have positive attitudes towards reducing car use tend to choose direct
limitations to it. It indicates that appropriate legislative leadership can be an effective way to
reduce the dependence on individual car. (5) Swedish people pay less attention to the
construction of new infrastructures for vehicles than to infrastructures for people. The
awareness of the shortcomings of transit systems could be seen as a cornerstone of making
sustainable transport policies. It also demonstrates that the participation of Swedish citizens
can be a great help for planners and policy makers. More detailed answers are mentioned above.
This conclusion is still too complex for planners to form a sustainable transport policy which
can meet everyone's needs. However, it suggests more effective ways for planners and policy
makers to guarantee the utilization of new sustainable transport policies.
4.4.2 Interrelation Study
Environmental Attitudes
The self-assessment of citizens' environment friendly lifestyle is influenced by their
characteristics, but in our case the influence seems insignificant. We thought the lack of more
detailed information acceptable since the four social demographic information questions can
reflect their basic information representatively. However, there is a strong relationship between
self-assessment of environment-friendly lifestyle and environmental concern. It shows people
who think they are environment-friendly indeed pay more attention to environmental problems.
There are people who have a high environmental concern, but rank relatively low in
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environment-friendly self-esteem, while some people unconcerned about environmental issues
have a high self-assessment. The majority of people who ranked their environmental concern
as level 5 (Strongly agree), ranked their environment-friendly assessment as level 4 (Agree). It
shows that the environmental concern make their self-assessment more objective and accurate.
We considered the assessment of people with high environmental concern more reliable (Van
Liere and Dunlap 1980). However, neither the environment-friendly self-esteem nor the
environmental concern noticeably affect the public acceptance to sustainability concept. This
means, on one hand, that even if people's concern for environmental issues increase, their
acceptance to sustainability concept may not change. On the other hand, the increasing
acceptance to sustainability will not lead to pay more attention to environmental problems. The
results in all the four cities are similar. It revealed there is no significant divergence of the
Swedish public's perception of environmental problems.
The Relationship between Citizens' Characteristics and Their Attitudes towards General
Categories of Transport Policies
Generally, age and educational background affects the public attitude more than gender and
occupation. Age's impacts in Uppsala and Göteborg are lower than for the other cities. The
possible reasons are: (1) many elder and young respondents have the same travel habits since
many of the respondents were found near the university, the proportion of students and staff
working in the university is apparently higher than the other three cities; (2) the unequal
distribution of age in Göteborg (only ten percent of sampled people are over 45 years old)
caused the prominent singularity and particularity recovered the universality that should be
revealed; (3) the advanced ideas and concepts of elder people in Göteborg. Due to the same
reason we mentioned in the second possibility and the lack of other findings to support, the
third assumption is unreliable. Further studies are necessary to explain the Göteborg result.
We divided the four cities into two groups based on opposed gender's influence. The influence
of gender in Stockholm and Karlskrona is much higher than for Göteborg and Uppsala. There
are three explanations which are logically related to each other. (1) As we noticed from the
descriptive conclusion of social demographic information (see Table 3.2), this result might
relate to the gender proportion. There are more female participants for Stockholm and
Karlskrona, but the female proportion for Karlskrona is higher than for Stockholm. That is to
say, women have greater influence on the attitudes towards sustainable transport policies, but
the influence is nonlinear. (2) This result also reflects that women’s attitudes towards
sustainable transport are more positive. (3) The nonlinear correlation between genders and
attitudes towards sustainable transport may be caused by the other social demographic
information. We considered the other two variables, age and educational background, because
the result of occupation is not a patch on what we have expected. The impact of educational
background diversity on women’s attitudes is not significant. However, we found that most of
the female respondents in Karlskrona are young (under 30) while the amount of young and
middle aged female respondents in Stockholm are similar. We concluded that middle aged
female people have the highest acceptance and most positive attitudes towards sustainable
transport.
Citizens' characteristics have considerable impacts on their attitudes towards sustainable
transport. The impact of citizens' characteristics for Karlskrona, seemingly a special case
among these four cities, is lower than the other cities. As a representative example of small
towns in southeast Sweden, the result implies that differences exist between small town and
big cities. Possible reasons for this could be: (1) existing traffic problems are more influential
than citizens' characteristics; (2) existing transport policies have indirect impacts on public
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attitudes towards transport policies, especially taxes; (3) city particularity may cause
differences between different cities. Because of the necessity to analyse cities' characteristics
to better understand these factors, we won’t provide an inaccurate list of factors in this research.
We did not try to discuss or prove the first two explanation because of various barriers such as
expenditure, and time. The first two explanations are not directly related to our research
questions, but deepening their analysis could be useful for further research on sustainable
transport policies.
The Attitudes towards Different Types of Policy Categories Related to Travel Modes
There are two parts in this discussion: (1) a general discussion focused on the commonality
among different cities and (2) the specificity of the Karlskrona sample.
The most significant fact we discovered is that the influence of attitude towards reducing
individual car use is less than the one towards choosing alternative travel modes. In the three
cities except Karlskrona, public attitudes towards sustainable transport are most effectively
affected by the attitudes towards promoting bicycling and public transport. The influence of
promoting walking is also notable in all the four cities. The link between promoting bicycling
and walking is extremely strong. It revealed that: (1) pedestrians have positive attitudes
towards bicycling; (2) bicyclists' attitudes towards walking are also positive; (3) people who
chose a certain type of slow-speed travel mode are more likely to accept other slow-speed
travel modes as a commuting modes; (4) people who chose slow-speed travel modes are more
aware the advantage of other slow-speed travel modes. As we analysed this using the FSSD,
we can hardly find that slow-speed travel modes, such as bicycling and walking, are
unsustainable. Public transport or electric cars are complex and remain a challenge to use
sustainably, but there is no doubt that walking and bicycling are more sustainable ways to travel.
That is to say, efforts made by planners and policy makers to stimulate the use of slow-speed
travel modes and support attitude changes towards slow-speed travel modes can help the
sustainable change of transport systems effectively.
It is unexpected that the cross-correlation between promoting walking and public transport is
not strong in Stockholm and Göteborg. The result shows that: (1) many Swedish people did
not realize the importance of walking for public transport users; (2) people who support
developing walking and public transport thought about these two separately; (3) people are
more willing to walk or ride bicycles than using public transport. Public transport systems
highly depend on pedestrians. Walking is the glue of the transport system and the most natural
form of transportation, and for a lot of people it is even the only form of independent
transportation (as for children or old people). Even more important, walking is the first and the
last mile of the public transport chain: every public transport passenger is also a pedestrian
(O'Sullivan D et al. 2000; Krygsman et al. 2004; Giles-Corti and Donovan 2003). However,
respondents seem unaware of this dependence. This might indirectly reflect the good walking
conditions near public transport facilities, because public users did not need to consider better
accessibility to public transport stations. In Uppsala, this correlation is as strong as the
correlation between bicycling and walking. Such a strong correlation is also unexpected
because the relationship between walking and bicycling is more practical. Based on the method
of falsifiability (Popper 1934), it does not mean that walking conditions in Uppsala are worse
than in Stockholm and Göteborg. Due to time limitation, we did not prove our hypothesis that
working or studying at a university (and the studious and thoughtful life it brings) are the
fundamental reason for that phenomenon: in other words, it is the lifestyle that affect their
attitudes.
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The correlations between reducing individual car use and other alternative travel modes are
similar and less obvious than the interrelation among different alternative travel modes. It
indicates that Swedish people do not think reducing individual car use is necessary to promote
the use of other travel modes. We can deduce from this conclusion that: (1) Swedish people
thought owning and using individual cars is their right; (2) they have good awareness to
safeguard their own rights; (3) traffic problems caused by individual cars use are tolerable (e.g.
Beirão and Cabral 2007). The correlation between promoting bicycling and public transport is
very weak. It indicates that using public transport and bicycling is relatively independent to
each other.
The specificity of the Karlskrona sample is extremely noticeable. We summarized the five most
detectable aspects to describe it. (1) Citizens' characteristics have less impact on their attitudes
towards sustainable transport policies. (2) The negative relationship between their attitudes
towards reducing individual car use and sustainable transport policies. In other words, they do
not think reducing individual car use is a sustainable way in today’s conditions. (3) They have
less intention to use public transport since the relationship between their attitudes towards
public transport and sustainable transport are ranked much lower than the other cities. (4)
People who support promoting walking disagree to use public transport more. (5) People who
agree with the promotion of walking and bicycling do not think citizens should reduce the use
of individual cars. The positive correlation between the attitude towards promoting public
transport and reducing car use is much weaker than it in other three cities. We think the reasons
the Karlskrona sample is distinct could be that: (1) city characteristics are more influential
compared to the other cities; (2) transport problems caused by individual car use are not as
serious as those in other cities; (3) lower quality of public transport services; (4) it is not
necessary to use more than one travel mode because of the short distance between origin and
destination, so respondents in Karlskrona thought about the relationship between different
travel modes less than people living in other cities. All the evidence shows that there are more
essential factors to public attitudes towards sustainable transport policies than citizens'
characteristics. More external barriers to attitude and behaviour change should be considered
to analyse public attitudes.
We found more similarities among Stockholm, Göteborg and Uppsala from their attitudes
towards a particular type of policies. The acceptances of speed limitation and parking
regulation are higher than other policies. It is worth noting that these two type of policies are
related to reducing individual car use, which is not as acceptable as promoting alternative travel
modes. The only possible explanation is that reducing individual car use need more external
motives, which are supported by policies. It also illustrates that Swedish people consider
choosing alternative travel modes as self-motivated action. Public attitudes towards taxes and
new infrastructures are also positive. The construction of new infrastructure does not include
new tramway and transit system or any widening of motorways, but the construction of new
pedestrian zones, bicycle lanes and other infrastructures to promote alternative travel modes.
This is the only significant attitude towards policies related to alternative travel modes. It
revealed that: (1) people are aware of the importance of infrastructures to encourage the use of
alternative modes; (2) current infrastructures need to be improved and (3) subtle psychological
barriers of behaviour change are hard to overcome (an indirect fact). The third explanation is
based on the fact that neither walking nor bicycling conditions are awful or dangerous in these
four cities. Moreover, people who use alternative travel modes as commuting modes have more
positive attitude towards them. In other words, drivers are more unwilling to use alternative
modes. We conclude that choosing among alternatives is not the barrier for the promotion of
alternative travel modes, but changing from driving cars is. We do not think the low correlation
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between their attitudes towards priority and sustainable policies implies that policies related to
priority are not acceptable. It has a more indirect relationship with others and the effect is not
as visible as the effect of other policies we mentioned. These indirect influences are not
reflected in the modelling. The apparently higher acceptance to taxes and new infrastructures
in Göteborg sample shows the differences between different cities which also leads to the
influence of city characteristics.
The influence of attitude towards parking regulation and speed limitation is very insignificant
for the Karlskrona sample. That is to say, respondents in Karlskrona thought parking regulation
and speed limitation is irrelevant to sustainable transport. The most possible reasons for this
curious phenomenon are in two categories: (a) traffic condition and (b) attitude towards using
cars. There are three aspects in the first category. (1) Citizens don’t feel the necessity of limiting
speed and parking since car quantity is small. (2) Compared to bigger cities, citizens have
enough space for other activities thanks to the small quantity of cars. (3) Fast traffic is not
common. Two aspects are contained in the second category. (4) As we concluded before,
respondents do not think reducing car use is sustainable. And (5) this result shows that
respondents do not think car use should be limited either. It indicates the Karlskrona
respondents' high dependence on individual cars. Taking into account the discussion results
above, the factor of high dependence to individual cars seems different among cities. It implies
the relationship between dependence to individual car use and city characteristics. All the five
reasons seem related to city characteristics directly or indirectly.
The negative relationship between attitude towards taxes and sustainable transport shows an
unwillingness to pay for sustainable transport policies. There are many limitations preventing
us to explain this phenomenon and the result is relatively independent, so it is hard to provide
a hypothesis. We can only find a collateral evidence to support this finding, indicating a low
tax ideology in small town area. (Vidich and Bensman 1968).
The Influence of City Characteristics
We adopted model 2 to analyse the city characteristics' impact on public attitudes towards
sustainable transport policies which all the unexplained findings lead to. The modelling results
revealed that city characteristics are more influential than citizens' characteristics. City
functionality is the key factor within the listed ten factors. The population of urban area, as city
size, only ranked third. However, the density of one certain district is even more influential
than the population. It indicates that the influence of city characteristics is not a qualitative
change caused by a quantitative change. So we cannot only take city size to classify different
type of cities. The influence of functionality is more significant than population since it has
stronger correlation with other city characteristics such as density, street connectivity, and land
use structure as well as city size. Moreover, cities are multi-functional which also increases the
importance of functionality (Badland and Schofield 2005). Our result has not been tested by
any other method yet. Future research on functionality could focus on: (1) the identification of
city functionality that affect the urban transport system; (2) the interrelation between each subfunctions; (3) ranking those sub-functions in order of importance; and (4) finding the essential
factor of sub-functions since we thought functionality is a representational concept. The
importance of density suggests that planners should have different strategies in different areas
within a city, and the focus could be different based on practical investigations. The complexity
of the influencing mechanism of public attitudes towards sustainable transport policies also
indicates the importance of study on interaction and integration of each factors. The historical
process of development is also considerable. This result is beyond what we expected since it is
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an indirect and intuitive factor. Planners should take into consideration the actual condition of
a certain city or area instead of using the experience from other cities directly.
Conclusion
This section answered our research question 2.b and 2.c. There are significant correlations
between different elements in modelling results, some of them are between endogenous and
exogenous variables, and some are between different exogenous ones. The correlations
between endogenous and exogenous variables, which are also considered as the key factors of
public attitudes towards sustainable transport policies, are: (1) for city characteristics, the
functionality of city, the density of a certain district and urban population; and (2) for citizens'
characteristics, citizens' age and educational background. The correlations between different
exogenous variables, considered as hinted correlations, are summarized as three main aspects.
(1) The positive correlation between public attitudes towards different type of alternative travel
modes suggests a systematic thinking on all the alternative travel modes. (2) Less positive
correlation between reducing car use and other alternative travel modes indicates that the public
attitude towards using individual cars is different from the other travel mode. And (3) the strong
link between parking regulation and speed limitation suggests planners tend to consider these
two policies together.

4.5 Strength and Limitation
This research discussed public attitudes towards sustainable transport policy, and some key
factors for planner and policy makers to better understand it, to enhance policy-making towards
sustainable transport policy. A combined method was adopted to ensure accuracy and
applicability. We used the FSSD as a qualitative method to analyse the urban transport system
and sustainable transport policy as the first step. We did not find the selection methods for
sustainable transport policy directly under the FSSD framework, since the scientific method
cannot analyse specific policies properly. After that, based on first-hand data collected from
1685 questionnaires, we obtained reliable results from the statistical analysis on public attitudes
towards sustainable transport policy. The big sample size is a good basis for a deep and detailed
analysis based on statistical and mathematical methods. Checked by three scientific methods,
the validity of result is high because the sample size is large enough to eliminate the singularity
and particularity of citizens, thus we can epitomize the general facts. From modelling, we found
reliable key factors and their coefficients which are the most significant contributions of this
thesis even though we only analysed representation. Not only does this research support
attitude change, but it also provides an important fact for researchers to further explore the
suggested influencing mechanisms of citizens' behaviour. This research plays an important role
in the enactment of sustainable transport and future studies on sustainable transport policy.
Due to time and methods limitation, we did not carry out a follow-up study towards travel
behaviour, resident travel survey and OD survey. This caused an interpretation lack in the
influence and utility of sustainable attitudes towards travel behaviour. Since the influence
between attitudes and behaviour is a relevant but not strongly related topic, it has no direct
influence on our topic. We also provided previous research results for reference.
In this research, we found it is hard to explain the influencing mechanism of some of the key
factors, for instance, the unwillingness for additional tax payment in the Karlskrona sample.
We are reluctant to give unreasonable hypothesis on this and thus refrained to interpret,
especially since we lack the interpretative power of relevant studies, which also shows the
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importance and progression of this research. Further studies can focus on: (1) the relationship
among different key factors; (2) influencing mechanisms of the relationship between individual
car use and alternative travel modes; (3) definition and quantification of city characteristics
influenced on urban transport; (4) the influence of existing transport policy and traffic problems
to public attitudes towards sustainable transport policy; (5) specialized research on public
attitudes in small town.
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5 Conclusion
Understanding that transport systems face great challenges in moving towards sustainability,
while the global urbanization trend will increase the pressure on urban transport systems,
promoting the application of sustainable transport policies can contribute to sustainable
development in urban transport systems. As public attitudes play an important role in transport
policy-making and its implementation, this research is aiming to find out the key factors which
influence public attitudes and major concerns about sustainable transport policies in order to
provide a reference for planners and policy makers to better understand and satisfy public
demand, guarantee the effectiveness of new sustainable transport policies and help in selection
and prioritization of transport policies.
Through our research, we found a systematic analysis is necessary to give a robust and sciencebased definition of sustainable urban transport system. Therefore, a FSSD approach was used
to specify the boundaries of sustainable urban transport, and define its success. We categorized
transport policies according to their purposes. We found that to select and prioritize the policies,
detailed criteria or new accessibility tools are required at the strategic level. At the same time,
we found the importance of citizens' participation in policy-forming and implementation
process by using three case studies in European cities and also based on the analysis of social
sustainability principles.
By means of a survey, this research has yielded results in the following five aspects. (1) We
can predict the difficulty to reduce individual car use by direct limitations because of a high
dependence on individual car use and the low acceptance of new taxes which people cannot
directly benefit from, even though the Swedish public considers taxing as the most effective
way to reach sustainable urban transport. (2) However, we also find possibilities for change in
that Swedish people tend to engage in self-motivated behaviour change and have high
acceptance of sustainable transport policies. Moreover, they are aware of the disadvantages of
building new infrastructures for vehicles which can contribute to sustainable transport policymaking. (3) External constraints, such as city characteristics (e.g. functionality, density,
population and historical process of development), influence public attitude towards
sustainable transport policies more than internal constraints such as citizens' characteristics (e.g.
age, educational background, gender and occupation). (4) The most influential city
characteristic is the functionality of the city, not the city size which is even less important than
the density of a certain district. While the most influential citizen’s characteristics are age and
educational background. (5) As the big differences between Karlskrona and the other three
cities imply, transport issues in small towns are different than in big cities. It suggests that
researchers should not neglect the divergence between small towns and big cities.
.
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Appendices
Appendix A: Questionnaire
Part1: Social Demographic Information
1. Gender
A Male

B Female

2. Age
A.18~30 B.31~45

C.46~60

D. Above 60

3. Occupation
A. Self-employed

B. Employed full time

Retired F. Student

C. Employed part time D. Working in own household E.

G. Unemployed

4. Educational background
A. Junior high school

B. High school

C. Bachelor

D. Master or higher

5. Do you think you are environment-friendly?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

Part 2: Attitude to Sustainable Transport Policy
6. (Multiple-choice) What factor is considered as key characteristic of a successful transport
policy?
A.Satisfy your traffic demand B. Change the travel behavior to healthier and more sustainable way C.
Make transport system sustainable D. Create lively streets E. Reduce greenhouse gas emissionF.
Reduce fossil fuel useG. Reduce numbers of traffic accident H. Financial concern (e.g.reduce cost per
use)
7. Do you think environmental concern should be important to the policy forming process?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

8. (Only one choice) What do you think is the most effective way to reduce environmental
impact of transportation?
A. Policies to reduce individual car use (direct limitation) B. Policies to encourage walking, bicycling
and public transportuse

C. Sustainable urban design

D. Taxes (e.g. pollution tax)

E. Education

9. Do you think you have enough information about policies which are still in forming
process?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

10. To what extent do you feel public participation should be an element to form sustainable
transport policies and ensure the effectiveness of them?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

11. To what extent do you think the understanding of sustainability concept will affect the
acceptance of sustainable transport policies?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

12. Do you think reducing car use is the most effective way to reach sustainable transport?
A.Strongly disagree

B. Disagree

C. Neutral
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D. Agree

E. Strongly agree

13. (Multiple-choice) What policy will help to reduce car use:
A. Speed limitation
Narrow the road

B. Parking regulation C. Tax (Congestion charge)

D. Pedestrian zone

E.

F. Advanced public transport system

14. Are you willing to payfor new policies (i.e. taxes)or technologies that you will not benefit
from directly in short term?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

15. Do you support speed limitations (e.g.: 20-speed zones, 30- speed zones, strict limitation in
residential area)?
A.Strongly disagree

B. Disagree

C. Neutral

D. Only in residential area E. In urban area

16. Do you support parking regulation in city centers (e.g.: parking space planning, restriction
of private parking depending on area, change of on-street parking to off-street parking)?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

17. Do you support congestion charge or some other taxes to reduce the car on the street?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

18. Do you thinkpedestrian zones make a city more livable?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

19. (Multiple-choice) Which of these changes would you expect to make your community
walking friendly?
A. Crosswalks B. Improve existing infrastructures C. Laws governing motorist behavior
education E. Improvement on environment quality

D. Safety

F. Short distance from orientation to the

destination or public transport
20. Do you think it is worthwhile to improve the use of bicycle?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

21. (Multiple-choice) What policies will help to promote walking and bicycling:
A. Bicycle sharing

B. Parking limitation for cars

C. New infrastructure (e.g.: pedestrian zones,

visible bike lanes, cycling "boxes" at intersections, bicycle parking areas
Speed limitation in residential zones
traffic signals)

F. Promotion events

D. Car free days

E.

G. Traffic signals (e.g.: separate bike

H. Priority (e.g.: priority snow removal for sidewalks and bike lanes)

22. Do you like to use public transport?
A.Strongly disagree

B. Disagree

C. Neutral

D. Agree

E. Strongly agree

23. (Multiple-choice) What kind of policy will help to improve public transport most:
A. Financial subsidy for public transport companies B. Transport management and telematics (e.g.:
intelligent ticket system, one ticket for all public transport, light-signal system, parking ordinance)
New bus lanes

C.

D. Mass transit system (e.g.: subway and tramway system) E. Policy to support

construction of infrastructure F. Reduce fares for public transport users (e.g.: off-peak reduced fares,
reduce fare for students, free travel in a special zone
and trains)

G. Humanistic service (e.g.: free wifi on buses

H. Priority (e.g.: maximum priority for public transport at traffic lights)
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Appendix B: Examples of Public Attitude influence
1. A detailed example of Stockholm’s car-sharing policy
Launched in 1997, StockholmsBilpool (approximately Stockholm’s Car-sharing Initiative)
represents one of the first car-sharing efforts in the Stockholm region. The initiative grew out
of a project funded by Miljöfondenför Agenda 21 i Stockholm Stad (the Environmental Fund
for Agenda 21 of the City of Stockholm), Kretsloppsföreningen (Association for Ecological
Sustainability) and SvenskaBostäder and implemented by GrönaBilister (the Association of
Green Motorists)during 1996-1997. According to the importance and necessity of public
attitude, the aim of the project was to investigate the interest in car-sharing in the Stockholm
region and to attempt to support and make people interested in joining new car-sharing
initiatives.
In January 1997, a sample of 6,277 households in the city districts of Skärholmen and
Södermalm (both south of the city centre) were contacted by mail and invited to attend a
meeting to discuss the formation of a car-sharing initiative. Out of these, 1% initially
announced their interest in joining a car-sharing activity. At this period, GrönaBilister
produced a background document outlining the economic preconditions for the planned carsharing association and a press release went out to the local newspaper editors with information
about the plans. Subsequently, meetings were organized and held with interested citizens in
Skärholmen (17 persons), and Södermalm (35 persons). After some follow-up meetings in each
residential area in March, some working groups consisting of interested citizens were set up to
prepare for the potential formation of car-sharing initiatives in both areas. In June 1997, the
voluntary association SödermalmsBilpool was set up and six months later, the economic
association of StockholmsBilpool was formed. In March 1998, the first car rolled out on the
streets of Stockholm City.
Until Sep 2001, only 92 citizens participated into the project in total. As an attempt to interact
with the public, the StockholmsBilpool did not successfully change citizens’ behaviour and
introduce the sustainable car-sharing idea into the city. Even they attempt to acquire public
feedback and advertise the new concept, policy makers did not consider public attitudes
properlythat they did not expect public attitude to optimize their planning (the public
acceptance towards car-sharing was quite low) and the interaction was not deep enough to lead
an attitude change.
2. Citizens’ participation in Strasbourg
Strasbourg, a French city, highly depend on individual cars before 90s’. In order to remove the
influence of chaotic traffic and pollution, a series of strategic transport policies have been put
forward to promote the efficiency of urban transport system and reduce the emission of CO2
since 1991. Public support of spatial planning and transport policy making during research and
implementation process is the key to success. It takes a long time to develop new policies
because the extremely inclusive and deep public participation. Half of the time are spending
on communication with citizens and revision of the policy scheme based on their attitude.
During the whole policy making process, planners and policy makers held a large amount of
distinct type of conferences to heed and adopt the opinion of citizens including; (a) publication
of light rail and transit system before the adoption of new policy; (b) opinion poll; (c) meeting
with planners and press conference; (d) publicity to citizens; (e) consultative conference with
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citizens; (f) hearings in which planners and experts took part; (g) questionnaire and follow-up
study during implementing of new policies.
Citizens’ participation promotes the acceptance of public. Moreover, public attitude give
necessary feedback to improve the effectiveness of new policies.
3. Milestones in Zürich’s transport policies and effectiveness of public attitude
Zürich is the City of short distances where the politics is aiming to speed up public transport,
keep it attractive and treat it in an overall view of every transportation mode. The successful
transport policy gives an important contribution to the overall quality of life. Since 2000,
Zurich has been on top of Mercer’s worldwide Quality-of-Living Survey for some 215 cities.
In the city of Zurich two major projects for underground/metro solutions for short distance
public transport have been rejected by the sovereign namely the people themselves in
referendums – one in 1962 and one in 1973. As an answer to this defeat for public
transportation, in the same year a “people’s initiative” was launched with the aim of providing
200 million CHF for projects to speed up trams and buses. This gave the important impulse
that a majority of the population expressly agreed since then to a transport policy which gave
priority to public transport.
Many of the far-reaching milestones in Zürich transport policies are influenced by public
attitude such as: (a) Zurich’s citizens say no to subway-metro system in 1973 and the adoption
of government transport principles the next year including a package of policies (promote
public transport & enhance ecological mobility (cycling, by foot); Reduce/limit car traffic and
concentrate it on main roads; Slow down traffic in residential areas and restrictive parking
policy); (b) people’s initiative: promotion of public transport in 1977; (c) people’s initiative on
promotion of the bicycle in 1984.
All the efforts and decisions are based on one decisive decision made by citizens: no subway.
After that decision, planners started to promote public bus system and transit system because
they have to satisfy another public demand on public transport. Meanwhile, in order to fulfil
people’s initiative on promotion of bicycle, a package of policies including parking ordinance,
opening of suburban railway system, creation of regional transport authority (ZVV), 30-speed
zones and parking limitation were taken to guarantee the quality of life. Public attitude promote
the reform and improvement of transport policies.
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Appendix C: Analysis 1
Description of analysis 1 can be seen in Appendix E.
Descriptive statistics!
Mean

Standard Deviation

Analysed N

1

1.54

.499

1685

2

2.00

1.057

1685

3

3.23

1.775

1685

4

3.16

.659

1685

5

4.09

.591

1685

7

4.07

.585

1685

8

2.75

1.019

1685

9

2.88

.876

1685

10

3.93

.575

1685

11

3.94

.675

1685

Correlation Matrixa!

Correlation

Sig.炷Unilateral)

1

2

7

8

1

1.000

-.254

.108

-.004

.081

-.048

-.038

.000

.030

.024

2

-.254

1.000

.054

-.169

-.054

.081

.145

-.072

-.055

-.016

3

.108

.054

1.000

-.265

-.009

-.031

-.045

.065

-.116

-.096

4

-.004

-.169

-.265

1.000

.266

.220

-.167

.198

.293

.321

5

.081

-.054

-.009

.266

1.000

.468

-.158

-.022

.412

.433

7

-.048

.081

-.031

.220

.468

1.000

-.056

.125

.312

.406

8

-.038

.145

-.045

-.167

-.158

-.056

1.000

.028

-.153

-.134

9

.000

-.072

.065

.198

-.022

.125

.028

1.000

.017

.244

10

.030

-.055

-.116

.293

.412

.312

-.153

.017

1.000

.466

11

.024

-.016

-.096

.321

.433

.406

-.134

.244

.466

1.000

.000

.075

.478

.139

.259

.304

.498

.346

.375

.237

.012

.237

.139

.026

.167

.231

.417

.000

.451

.339

.275

.192

.060

.099

.000

.002

.013

.004

.000

.000

.000

.017

.384

.000

.000

.227

.047

.000

.000

.354

.020

.036

.410

.000

1

3

4

5

9

2

.000

3

.075

.237

4

.478

.012

.000

5

.139

.237

.451

.000

7

.259

.139

.339

.002

.000

8

.304

.026

.275

.013

.017

.227

9

.498

.167

.192

.004

.384

.047

.354

10

.346

.231

.060

.000

.000

.000

.020

.410

11

.375

.417

.099

.000

.000

.000

.036

.000

a. Determinant = .234
!
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10

11

.000
.000

Correlation matrix inverse matrix!
1

2

3

4

5

7

8

9

10

11

1

1.099

.282

-.129

.036

-.106

.082

-.018

.019

-.012

-.035

2

.282

1.146

-.068

.164

.062

-.147

-.137

.095

.029

-.071

3

-.129

-.068

1.136

.328

-.114

-.012

.118

-.171

.067

.087

4

.036

.164

.328

1.340

-.167

-.071

.148

-.236

-.162

-.143

5

-.106

.062

-.114

-.167

1.575

-.511

.079

.230

-.279

-.343

7

.082

-.147

-.012

-.071

-.511

1.424

-.037

-.117

-.105

-.267

8

-.018

-.137

.118

.148

.079

-.037

1.084

-.091

.074

.076

9

.019

.095

-.171

-.236

.230

-.117

-.091

1.169

.123

-.346

10

-.012

.029

.067

-.162

-.279

-.105

.074

.123

1.430

-.463

11

-.035

-.071

.087

-.143

-.343

-.267

.076

-.346

-.463

1.622

KMO and Bartlett 's test!
Kaiser-Meyer-Olkin test
Bartlett'ssphericity test

.893
The chi-square approximation

393.822

df

75

Sig.

.000
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Anti-imageCorrelationMatrix!
1
Anti-image covariance

Anti-imagecorrelation

2

3

4

5

7

8

9

10

11

1

.910

.224

-.104

.024

-.061

.053

-.015

.015

-.007

-.020

2

.224

.873

-.052

.107

.034

-.090

-.111

.071

.018

-.038

3

-.104

-.052

.880

.216

-.064

-.007

.096

-.128

.041

.047

4

.024

.107

.216

.746

-.079

-.037

.102

-.150

-.085

-.066

5

-.061

.034

-.064

-.079

.635

-.228

.046

.125

-.124

-.134

7

.053

-.090

-.007

-.037

-.228

.702

-.024

-.070

-.051

-.116

8

-.015

-.111

.096

.102

.046

-.024

.923

-.072

.048

.043

9

.015

.071

-.128

-.150

.125

-.070

-.072

.855

.074

-.183

10

-.007

.018

.041

-.085

-.124

-.051

.048

.074

.699

-.200

11

-.020

-.038

.047

-.066

-.134

-.116

.043

-.183

-.200

.617

a

.252

-.116

.030

-.080

.066

-.016

.017

-.009

-.026

.252

a

-.060

.133

.046

-.115

-.123

.082

.023

-.052

-.060

a

.266

-.086

-.009

.107

-.148

.053

.064

.266

a

-.115

-.051

.123

-.188

-.117

-.097

-.115

a

-.341

.060

.169

-.186

-.215

-.341

a

-.030

-.091

-.073

-.176

-.030

a

-.081

.059

.058

-.081

a

.095

-.251

a

-.304
.750a

1
2
3
4
5
7
8
9

.495

-.116
.030
-.080
.066
-.016
.017

.519

.459

.133
.046
-.115

-.086
-.009

-.123
.082

.107
-.148

.726

-.051
.123
-.188

.725

.060
.169

.754

-.091

.672

.410

10

-.009

.023

.053

-.117

-.186

-.073

.059

.095

.790

11

-.026

-.052

.064

-.097

-.215

-.176

.058

-.251

-.304

a. Sampling sufficient degree (MSA)
Common Factor Variance!
Initial

Extraction

1

1.000

.555

2

1.000

.669

3

1.000

.768

4

1.000

.619

5

1.000

.657

7

1.000

.589

8

1.000

.316

9

1.000

.881

10

1.000

.539

11

1.000

.629

Extraction method: principal component analysis (PCA)!
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Total Variance Explained
Initial Eigenvalues

Extraction Sums of Squared Loadings

% of
Component

Total

Variance

Rotated Sums of Squared Loadings

% of
Cumulative %

Total

Variance

% of
Cumulative %

Total

Variance

Cumulative %

1

2.588

25.878

25.878

2.588

25.878

25.878

2.382

23.816

23.816

2

1.343

13.430

39.308

1.343

13.430

39.308

1.381

13.814

37.630

3

1.183

11.832

51.140

1.183

11.832

51.140

1.300

13.004

50.634

4

1.108

11.082

62.222

1.108

11.082

62.222

1.159

11.589

62.222

5

.939

9.392

71.614

6

.686

6.861

78.475

7

.652

6.522

84.997

8

.584

5.836

90.832

9

.483

4.829

95.661

10

.434

4.339

100.000

Extraction method: principal component analysis (PCA)!
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Component Matrixa!
Component
1

2

3

4

1

.056

-.674

.311

.025

2

-.140

.780

.201

-.028

3

-.198

-.102

.800

.281

4

.603

-.148

-.475

.090

5

.718

.041

.305

-.215

7

.653

.318

.240

.065

8

-.294

.363

-.104

.295

9

.235

-.054

-.115

.900

10

.702

.033

.045

-.209

11

.766

.099

.059

.171

Extraction method: principal component analysis (PCA)!
a. 4 main components extracted
!

77

Reproduced Correlation Matrix!
1
Reproduced
Correlation

1
2
3
4
5
7
8
9

Residuals b

2

3

4

5

7

8

9

10

11

a

-.472

.314

-.012

.103

-.101

-.286

.036

.026

-.001

-.472

a

.101

-.298

-.001

.203

.295

-.123

-.058

-.023

.101

a

-.459

.037

.048

.021

.119

-.165

-.067

-.459

a

.263

.238

-.155

.285

.378

.434

.263

a

.541

-.292

-.063

.564

.535

.541

a

-.083

.167

.466

.556

-.083

a

.189

-.261

-.145

.189

a

-.030

.321

a

.507

.555

.314
-.012
.103
-.101
-.286
.036

.669

-.298
-.001
.203
.295
-.123

.768

.037
.048
.021
.119

.619

.238
-.155
.285

.657

-.292
-.063

.589

.167

.316

.881

10

.026

-.058

-.165

.378

.564

.466

-.261

-.030

.539

11

-.001

-.023

-.067

.434

.535

.556

-.145

.321

.507

.629a

.218

-.206

.008

-.021

.053

.247

-.036

.004

.025

-.047

.129

-.052

-.122

-.150

.051

.003

.007

.194

-.046

-.079

-.066

-.054

.049

-.029

.003

-.019

-.011

-.087

-.085

-.113

-.074

.134

.041

-.152

-.102

.026

-.041

-.153

-.150

-.161

.108

.011

.047

-.078

1
2

.218

3

-.206

-.047

4

.008

.129

.194

5

-.021

-.052

-.046

.003

7

.053

-.122

-.079

-.019

-.074

8

.247

-.150

-.066

-.011

.134

.026

9

-.036

.051

-.054

-.087

.041

-.041

-.161

10

.004

.003

.049

-.085

-.152

-.153

.108

.047

11

.025

.007

-.029

-.113

-.102

-.150

.011

-.078

-.042
-.042

Extraction method: principal component analysis (PCA)!
a. Reproduced communalities
b. Residuals are computed between observed and reproduced correlations. There are25 (55.0%) non-redundant residuals
with absolute values greater than 0.05.
!
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Rotated Component Matrixa
Component
1

2

3

4

1

.008

-.691

.277

.026

2

.097

.769

.226

-.130

3

.015

-.104

.862

.118

4

.367

-.209

-.603

.279

5

.789

-.132

.031

-.129

7

.734

.178

.048

.124

8

-.261

.440

.051

.228

9

.072

-.013

.008

.936

10

.690

-.116

-.206

-.085

11

.726

-.033

-.134

.289

Extraction method: principal component analysis (PCA)!
Rotation method: Kaiser standardized orthogonal rotation method.!
a. Convergence after 5 times of iteration.
Component Transition Matrix
Component

1

2

3

4

1

.921

-.181

-.293

.180

2

.205

.977

.004

-.060

3

.312

-.079

.934

-.156

4

-.108

.081

.205

.969

Extraction method: principal component analysis (PCA)!
Rotation method: Kaiser standardized orthogonal rotation method.!
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Appendix D: Analysis 2
Description of analysis 2 can be seen in Appendix E.
Descriptive statistics
Mean Standard Deviation Analysed N
1

1.54

.499

1685

2

2.00

1.057

1685

3

3.23

1.775

1685

4

3.16

.659

1685

5

4.09

.591

1685

7

4.07

.585

1685

8

2.75

1.019

1685

9

2.88

.876

1685

10 3.93

.575

1685

11 3.94

.675

1685

12 3.45

.827

1685

14 2.99

.891

1685

15 4.01

1.073

1685

16 3.76

.787

1685

17 3.12

.814

1685

18 4.03

.629

1685

20 4.11

.558

1685

22 4.05

.610

1685
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Correlation Matrixa!
1
Correlation

Sig.

2

3

4

5

7

8

9

10

11

12

14

15

16

17

18

20

22

1

1.000 -.254 .108 -.004 .081 -.048 -.038 .000 .030 .024 .026 .202 .062 .105 .118 .094 .022

.075

2

-.254 1.000 .054 -.169 -.054 .081 .145 -.072 -.055 -.016 -.032 -.261 .059 -.013 .026 -.109 .114

.043

3

.108 .054 1.000 -.265 -.009 -.031 -.045 .065 -.116 -.096 .183 -.069 .048 .056 .016 -.116 -.038

.015

4

-.004 -.169 -.265 1.000 .266 .220 -.167 .198 .293 .321 .127 .336 -.034 .234 .206 .043 .089

.134

5

.081 -.054 -.009 .266 1.000 .468 -.158 -.022 .412 .433 -.014 .469 .183 .238 .303 .339 .410

.329

7

-.048 .081 -.031 .220 .468 1.000 -.056 .125 .312 .406 .030 .259 .213 .399 .394 .314 .251

.476

8

-.038 .145 -.045 -.167 -.158 -.056 1.000 .028 -.153 -.134 -.031 -.114 .028 -.061 -.086 .098 -.010 -.061

9

.000 -.072 .065 .198 -.022 .125 .028 1.000 .017 .244 .485 .099 .025 .095 .247 -.085 -.155

.001

10

.030 -.055 -.116 .293 .412 .312 -.153 .017 1.000 .466 -.042 .402 .119 .249 .315 .160 .267

.312

11

.024 -.016 -.096 .321 .433 .406 -.134 .244 .466 1.000 .155 .371 .171 .291 .327 .267 .209

.292

12

.026 -.032 .183 .127 -.014 .030 -.031 .485 -.042 .155 1.000 .174 -.006 .140 .229 -.153 -.109 -.100

14

.202 -.261 -.069 .336 .469 .259 -.114 .099 .402 .371 .174 1.000 .135 .379 .487 .200 .227

.207

15

.062 .059 .048 -.034 .183 .213 .028 .025 .119 .171 -.006 .135 1.000 .347 .306 .231 .063

.247

16

.105 -.013 .056 .234 .238 .399 -.061 .095 .249 .291 .140 .379 .347 1.000 .611 .115 .137

.409

17

.118 .026 .016 .206 .303 .394 -.086 .247 .315 .327 .229 .487 .306 .611 1.000 .234 .230

.393

18

.094 -.109 -.116 .043 .339 .314 .098 -.085 .160 .267 -.153 .200 .231 .115 .234 1.000 .230

.360

20

.022 .114 -.038 .089 .410 .251 -.010 -.155 .267 .209 -.109 .227 .063 .137 .230 .230 1.000

.230

22

.075 .043 .015 .134 .329 .476 -.061 .001 .312 .292 -.100 .207 .247 .409 .393 .360 .230 1.000

1

.000 .075 .478 .139 .259 .304 .498 .346 .375 .366 .003 .206 .080 .058 .105 .383

.158

.237 .012 .237 .139 .026 .167 .231 .417 .335 .000 .215 .429 .365 .072 .064

.282

.000 .451 .339 .275 .192 .060 .099 .007 .179 .259 .227 .416 .061 .308

.421

.000 .002 .013 .004 .000 .000 .045 .000 .325 .001 .003 .281 .116

.037

.000 .017 .384 .000 .000 .428 .000 .007 .001 .000 .000 .000

.000

.227 .047 .000 .000 .345 .000 .002 .000 .000 .000 .000

.000

.354 .020 .036 .337 .064 .354 .208 .126 .095 .448

.209

.410 .000 .000 .094 .368 .102 .000 .128 .019

.494

.000 .287 .000 .056 .000 .000 .016 .000

.000

.019 .000 .011 .000 .000 .000 .002

.000

.010 .470 .030 .001 .020 .073

.090

.036 .000 .000 .004 .001

.003

.000 .000 .001 .200

.000

.000 .062 .033

.000

.001 .001

.000

.001

.000

炷Unilateral炸 2

.000

3

.075 .237

4

.478 .012 .000

5

.139 .237 .451 .000

7

.259 .139 .339 .002 .000

8

.304 .026 .275 .013 .017 .227

9

.498 .167 .192 .004 .384 .047 .354

10

.346 .231 .060 .000 .000 .000 .020 .410

11

.375 .417 .099 .000 .000 .000 .036 .000 .000

12

.366 .335 .007 .045 .428 .345 .337 .000 .287 .019

14

.003 .000 .179 .000 .000 .000 .064 .094 .000 .000 .010

15

.206 .215 .259 .325 .007 .002 .354 .368 .056 .011 .470 .036

16

.080 .429 .227 .001 .001 .000 .208 .102 .000 .000 .030 .000 .000

17

.058 .365 .416 .003 .000 .000 .126 .000 .000 .000 .001 .000 .000 .000

18

.105 .072 .061 .281 .000 .000 .095 .128 .016 .000 .020 .004 .001 .062 .001

20

.383 .064 .308 .116 .000 .000 .448 .019 .000 .002 .073 .001 .200 .033 .001 .001

22

.158 .282 .421 .037 .000 .000 .209 .494 .000 .000 .090 .003 .000 .000 .000 .000 .001

a. Determinant = .010
!
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.001

Correlation matrix inverse matrix
1
1

1.146

2

3

.257 -.127

2

.257 1.303 -.032

3

-.127 -.032 1.210

4
5

.059

.132

4

5

9

10

11

12

.163 -.004

.018

.045

.004

.016 -.159 -.021 -.047 -.072 -.051 -.010 -.077

.132 -.022 -.124 -.190

.158

.034 -.133 -.037

.398 -.071

.056

.072 -.021 -.136

.059 -.034

.370 -.167

7

.020

.370 1.431 -.162 -.051

-.034 -.022 -.167 -.162 1.920 -.480

7

.163 -.124

8

-.004 -.190

8

.094 -.068

.099 -.244

14

.134 -.210 -.129 -.130 -.071 -.187
.161

.118 -.171 -.246

15

16

.162

.020 -.051 -.480 1.746 -.007 -.169 -.027 -.188

.024

.094

.010 -.076 -.035 -.081

.134

.161 -.007 1.138 -.165

.060

.131

.118 -.169 -.165 1.558

.083 -.346 -.570

.112

.082 -.270

.162 -.239

.032 -.528 -.123

.018

.158 -.068 -.210

10

.045

.034

.056 -.129 -.171 -.027

.060

11

.004 -.133

.099 -.130 -.246 -.188

.131 -.346 -.466 1.713 -.154 -.138 -.059 -.130

12

.016 -.037 -.244 -.071
.398

.032

.072 -.187 -.528

.024

.010 -.570

14

-.159

15

-.021 -.071 -.021

16

-.047

17

-.072 -.270

.059

.098

18

-.051

.124

.087 -.227 -.182 -.243

20

-.010 -.171 -.006 -.001 -.395 -.029 -.069

22

-.077 -.062 -.097 -.023 -.035 -.393

.162 -.123

.082 -.136 -.239

.263

.112 -.076

.112 -.107

22

.263 -.171 -.062

.059

.124 -.006 -.097

.098

.087 -.001 -.023

.112 -.227 -.395 -.035

.153 -.243 -.069

.054

.143 -.020

.257 -.420

.168

.171 -.267 -.005

.068 -.159

.158 -.105 -.191

.213 -.005

.140 -.263 -.038 -.026

.055 -.063 -.214

.141

.065

.209

.143 -.267 -.138 -.208 1.925

.052 -.174 -.597

.009 -.049

.140

.257

.052 1.247 -.341 -.151 -.186

.068 -.130 -.063 -.174 -.341 1.965 -.871

.153 -.420 -.159
.168

.055

.158 -.263

.213 -.105 -.038

.054 -.005 -.191 -.026

Kaiser-Meyer-Olkin test

.141

.009 -.186

.065 -.049
.209

.097

798.868

df

153

Sig.

.000
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.062 -.324

.290 -.266 1.486 -.078 -.321
.062 -.207 -.078 1.335 -.038

.140 -.038 -.324 -.203 -.321 -.038 1.621

.778
The chi-square approximation

.290

.097 -.038

.140 -.214 -.597 -.151 -.871 2.232 -.266 -.207 -.203

KMO and Bartlett 's test

Bartlett'ssphericity test

20

.171 -.154 1.503 -.208

.019 -.035 -.020 -.005 -.059

.162 -.315 -.081

18

.019 -.315 -.107 -.182 -.029 -.393

9

.083 1.559 -.466

17

Anti-imagecorrelationmatrix
1

2

3

4

5

7

8

9

10

11

12

14

15

16

17

18

20

22

Anti-image

1

.873 .172 -.092 .036 -.016 .082 -.003 .010 .025 .002 .009 -.072 -.015 -.021 -.028 -.030 -.007 -.042

covariance

2

.172 .768 -.020 .071 -.009 -.054 -.128 .078 .017 -.060 -.019 .159 -.044 .032 -.093 .136 -.098 -.029

3

-.092 -.020 .826 .214 -.072 .010 .068 -.036 .030 .048 -.134 .031 -.014 -.057 .022 .069 -.004 -.049

4

.036 .071 .214 .699 -.059 -.021 .082 -.094 -.058 -.053 -.033 -.068 .091 -.085 .031 .041 .000 -.010

5

-.016 -.009 -.072 -.059 .521 -.143 .074 .039 -.057 -.075 .011 -.143 -.051 .043 .026 -.079 -.154 -.011

7

.082 -.054 .010 -.021 -.143 .573 -.004 -.062 -.010 -.063 .009 .033 .009 -.092 -.028 -.070 -.013 -.139

8

-.003 -.128 .068 .082 .074 -.004 .879 -.093 .034 .067 .006 -.035 -.025 -.036 .060 -.144 -.045 .029

9

.010 .078 -.036 -.094 .039 -.062 -.093 .642 .034 -.130 -.243 .048 -.010 .084 -.121 .073 .102 -.002

10

.025 .017 .030 -.058 -.057 -.010 .034 .034 .641 -.174 .073 -.089 -.003 .022 -.046 .068 -.050 -.076

11

.002 -.060 .048 -.053 -.075 -.063 .067 -.130 -.174 .584 -.060 -.042 -.028 -.039 .037 -.103 -.017 -.009

12

.009 -.019 -.134 -.033 .011 .009 .006 -.243 .073 -.060 .665 -.072 .029 -.021 -.064 .063 .032 .086

14

-.072 .159 .031 -.068 -.143 .033 -.035 .048 -.089 -.042 -.072 .520 .022 -.046 -.139 .003 -.019 .045

15

-.015 -.044 -.014 .091 -.051 .009 -.025 -.010 -.003 -.028 .029 .022 .802 -.139 -.054 -.100 .058 -.019

16

-.021 .032 -.057 -.085 .043 -.092 -.036 .084 .022 -.039 -.021 -.046 -.139 .509 -.199 .099 .023 -.102

17

-.028 -.093 .022 .031 .026 -.028 .060 -.121 -.046 .037 -.064 -.139 -.054 -.199 .448 -.080 -.070 -.056

18

-.030 .136 .069 .041 -.079 -.070 -.144 .073 .068 -.103 .063 .003 -.100 .099 -.080 .673 -.039 -.133

20

-.007 -.098 -.004 .000 -.154 -.013 -.045 .102 -.050 -.017 .032 -.019 .058 .023 -.070 -.039 .749 -.018

22

-.042 -.029 -.049 -.010 -.011 -.139 .029 -.002 -.076 -.009 .086 .045 -.019 -.102 -.056 -.133 -.018 .617

1

.650a .211 -.108 .046 -.023 .116 -.004 .013 .034 .003 .012 -.107 -.018 -.031 -.045 -.039 -.008 -.057

imagecorrelation 2

.211 .479a -.025 .097 -.014 -.082 -.156 .111 .024 -.089 -.026 .251 -.056 .051 -.158 .189 -.130 -.043

3

-.108 -.025 .496a .281 -.110 .014 .080 -.050 .041 .069 -.181 .047 -.017 -.088 .036 .092 -.005 -.069

4

.046 .097 .281 .782a -.098 -.032 .105 -.141 -.086 -.083 -.049 -.113 .122 -.142 .055 .059 -.001 -.015

5

-.023 -.014 -.110 -.098 .828a -.262 .109 .068 -.099 -.135 .019 -.274 -.079 .083 .054 -.134 -.247 -.020

7

.116 -.082 .014 -.032 -.262 .864a -.005 -.102 -.016 -.109 .015 .061 .013 -.170 -.054 -.113 -.019 -.234

8

-.004 -.156 .080 .105 .109 -.005 .545a -.124 .045 .094 .008 -.051 -.029 -.054 .096 -.187 -.056 .039

9

.013 .111 -.050 -.141 .068 -.102 -.124 .564a .053 -.212 -.372 .082 -.014 .147 -.225 .111 .147 -.003

10

.034 .024 .041 -.086 -.099 -.016 .045 .053 .862a -.285 .112 -.154 -.004 .039 -.085 .104 -.073 -.120

11

.003 -.089 .069 -.083 -.135 -.109 .094 -.212 -.285 .849a -.096 -.076 -.040 -.071 .072 -.165 -.025 -.015

12

.012 -.026 -.181 -.049 .019 .015 .008 -.372 .112 -.096 .642a -.122 .040 -.037 -.117 .094 .046 .134

14

-.107 .251 .047 -.113 -.274 .061 -.051 .082 -.154 -.076 -.122 .813a .034 -.090 -.288 .005 -.031 .079

15

-.018 -.056 -.017 .122 -.079 .013 -.029 -.014 -.004 -.040 .040 .034 .814a -.218 -.091 -.137 .075 -.027

16

-.031 .051 -.088 -.142 .083 -.170 -.054 .147 .039 -.071 -.037 -.090 -.218 .769a -.416 .170 .038 -.182

17

-.045 -.158 .036 .055 .054 -.054 .096 -.225 -.085 .072 -.117 -.288 -.091 -.416 .786a -.146 -.120 -.107

18

-.039 .189 .092 .059 -.134 -.113 -.187 .111 .104 -.165 .094 .005 -.137 .170 -.146 .717a -.055 -.207

20

-.008 -.130 -.005 -.001 -.247 -.019 -.056 .147 -.073 -.025 .046 -.031 .075 .038 -.120 -.055 .823a -.026

22

-.057 -.043 -.069 -.015 -.020 -.234 .039 -.003 -.120 -.015 .134 .079 -.027 -.182 -.107 -.207 -.026 .857a

Anti-

a. Sampling sufficient degree (MSA)
!
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Total Variance Explained
Initial Eigenvalues
% of Variance

Extraction Sums of Squared Loadings

Cumulative % Total

% of Variance

Component

Total

1

4.324

24.019

24.019 4.324

24.019

24.019 2.847

15.819

15.819

2

1.900

10.558

34.577 1.900

10.558

34.577 2.466

13.697

29.517

3

1.580

8.776

43.353 1.580

8.776

43.353 1.843

10.240

39.756

4

1.364

7.579

50.932 1.364

7.579

50.932 1.493

8.296

48.052

5

1.125

6.251

57.183 1.125

6.251

57.183 1.439

7.992

56.045

6

1.003

5.572

62.755 1.003

5.572

62.755 1.208

6.711

62.755

7

.905

5.028

67.784

8

.779

4.327

72.111

9

.718

3.992

76.102

10

.670

3.721

79.823

11

.612

3.398

83.221

12

.557

3.094

86.315

13

.516

2.864

89.179

14

.476

2.642

91.821

15

.450

2.502

94.323

16

.412

2.289

96.612

17

.337

1.873

98.485

18

.273

1.515

100.000

Extraction method: principal component analysis (PCA)!
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Cumulative %

Rotated Sums of Squared Loadings
Total % of Variance Cumulative %

Component Matrixa
Component
1

2

3

4

5

6

1

.146

.117

-.103

.741

.042

.141

2

-.091

-.249

.527

-.527

-.227

.029

3

-.081

.201

.472

.348

-.539

.249

4

.448

.263

-.472

-.276

.123

-.181

5

.690

-.202

-.168

.004

-.212

.282

7

.673

-.128

.192

-.219

-.001

.013

8

-.175

-.146

.336

-.080

.608

.414

9

.179

.716

.148

-.225

.211

.204

10

.617

-.094

-.268

-.138

-.163

-.022

11

.668

.110

-.118

-.242

.004

.163

12

.126

.766

.186

-.100

-.047

.262

14

.666

.196

-.260

.213

.004

.091

15

.376

-.105

.454

.199

.194

-.271

16

.638

.153

.323

.120

.018

-.390

17

.709

.210

.288

.072

.035

-.138

18

.451

-.407

.027

.185

.406

.257

20

.428

-.407

-.040

-.076

-.273

.388

22

.611

-.262

.246

.051

.026

-.174

Extraction method: principal component analysis (PCA)!
a. 6 main components extracted
!
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Reproduced Correlation Matrix
1

2

3

4

5

7

8

9

10

11

12

14

15

16

17

18

20

22

a

Reproduced 1

.617 -.493 .234 -.080 .128 -.097 -.053 -.034 -.006 -.034 .050 .318 .114 .113 .134 .205 .006 .048

Correlation 2

-.493 .679a .153 -.243 -.047 .188 .145 -.040 -.065 -.019 -.033 -.357 .075 -.005 -.015 -.108 .155 .102

3

.234 .153 .744a -.414 .009 -.062 -.108 .058 -.161 -.133 .287 -.043 .061 .067 .093 -.196 .082 -.025

4

-.080 -.243 -.414 .616a .258 .235 -.254 .250 .400 .421 .144 .398 -.056 .213 .246 .035 .021 .109

5

.128 -.047 .009 .258 .669a .461 -.160 -.034 .518 .502 -.016 .489 .088 .241 .352 .376 .551 .379

7

-.097 .188 -.062 .235 .461 .554a -.012 .109 .406 .467 .047 .327 .307 .440 .487 .324 .354 .478

8

-.053 .145 -.108 -.254 -.160 -.012 .712a .144 -.282 -.083 .017 -.209 .092 -.186 -.099 .328 -.028 -.046

9

-.034 -.040 .058 .250 -.034 .109 .144 .703a -.004 .269 .664 .193 .000 .169 .283 -.111 -.182 -.084

10

-.006 -.065 -.161 .400 .518 .406 -.282 -.004 .508a .463 -.028 .430 .067 .282 .328 .212 .359 .328

11

-.034 -.019 -.133 .421 .502 .467 -.083 .269 .463 .557a .213 .460 .095 .312 .423 .252 .326 .310

12

.050 -.033 .287 .144 -.016 .047 .017 .664 -.028 .213 .718a .188 -.049 .143 .258 -.220 -.143 -.130

14

.318 -.357 -.043 .398 .489 .327 -.209 .193 .430 .460 .188 .603a .130 .361 .441 .278 .234 .286

15

.114 .075 .061 -.056 .088 .307 .092 .000 .067 .095 -.049 .130 .510a .503 .434 .270 .012 .431

16

.113 -.005 .067 .213 .241 .440 -.186 .169 .282 .312 .143 .361 .503 .701a .640 .163 .032 .503

17

.134 -.015 .093 .246 .352 .487 -.099 .283 .328 .423 .258 .441 .434 .640 .654a .234 .138 .477

18

.205 -.108 -.196 .035 .376 .324 .328 -.111 .212 .252 -.220 .278 .270 .163 .234 .635a .333 .364

20

.006 .155 .082 .021 .551 .354 -.028 -.182 .359 .326 -.143 .234 .012 .032 .138 .333 .581a .280

22

.048 .102 -.025 .109 .379 .478 -.046 -.084 .328 .310 -.130 .286 .431 .503 .477 .364 .280 .536a

Residuals b 1
2
3
4
5

.239 -.126 .076 -.047 .049 .014 .034 .035 .058 -.024 -.116 -.052 -.008 -.016 -.112 .016 .028
.239

-.099 .075 -.007 -.107 .000 -.033 .010 .003 .001 .096 -.016 -.009 .041 -.002 -.041 -.058

-.126 -.099

.148 -.019 .031 .064 .007 .045 .037 -.104 -.026 -.012 -.011 -.077 .080 -.119 .040

.076 .075 .148

.008 -.015 .087 -.052 -.107 -.100 -.017 -.062 .022 .021 -.040 .009 .069 .025

-.047 -.007 -.019 .008

.007 .002 .012 -.106 -.070 .002 -.021 .096 -.003 -.048 -.038 -.141 -.050

7

.049 -.107 .031 -.015 .007

-.044 .016 -.093 -.061 -.017 -.068 -.094 -.041 -.093 -.010 -.103 -.002

8

.014 .000 .064 .087 .002 -.044

9

.034 -.033 .007 -.052 .012 .016 -.116

10

.035 .010 .045 -.107 -.106 -.093 .129 .021

11

.058 .003 .037 -.100 -.070 -.061 -.051 -.025 .003

-.116 .129 -.051 -.048 .096 -.064 .125 .013 -.230 .018 -.014
.021 -.025 -.179 -.094 .025 -.074 -.035 .025 .027 .085
.003 -.014 -.028 .052 -.033 -.013 -.052 -.092 -.016
-.058 -.089 .076 -.021 -.095 .015 -.117 -.018

12

-.024 .001 -.104 -.017 .002 -.017 -.048 -.179 -.014 -.058

-.014 .043 -.002 -.030 .067 .034 .030

14

-.116 .096 -.026 -.062 -.021 -.068 .096 -.094 -.028 -.089 -.014

15

-.052 -.016 -.012 .022 .096 -.094 -.064 .025 .052 .076 .043 .005

16

-.008 -.009 -.011 .021 -.003 -.041 .125 -.074 -.033 -.021 -.002 .018 -.156

17

-.016 .041 -.077 -.040 -.048 -.093 .013 -.035 -.013 -.095 -.030 .047 -.128 -.029

18

-.112 -.002 .080 .009 -.038 -.010 -.230 .025 -.052 .015 .067 -.078 -.039 -.048 -.001

.005 .018 .047 -.078 -.006 -.080
-.156 -.128 -.039 .051 -.185
-.029 -.048 .105 -.094
-.001 .092 -.084
-.103 -.004

20

.016 -.041 -.119 .069 -.141 -.103 .018 .027 -.092 -.117 .034 -.006 .051 .105 .092 -.103

22

.028 -.058 .040 .025 -.050 -.002 -.014 .085 -.016 -.018 .030 -.080 -.185 -.094 -.084 -.004 -.050

-.050

Extraction method: principal component analysis (PCA)!
a. Reproduced communalities
b. Residuals are computed between observed and reproduced correlations. There are 67 (43.0%) non-redundant residuals
with absolute values greater than 0.05.
!
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Rotated Component Matrixa
Component
1

2

3

4

5

6

1

.032

.100

-.020

.734

-.252

.045

2

.048

.092

-.035

-.775

-.244

.079

3

.006

.055

.186

.044

-.823

-.166

4

.281

.075

.255

.106

.625

-.255

5

.791

.161

-.023

.123

.012

-.031

7

.517

.478

.088

-.185

.108

.067

8

-.141

-.043

.092

-.115

-.022

.818

9

-.032

.074

.824

-.002

.104

.085

10

.595

.195

-.009

.041

.257

-.218

11

.595

.222

.300

-.007

.252

-.016

12

-.006

.011

.831

.044

-.144

-.071

14

.496

.259

.222

.447

.170

-.115

15

-.028

.689

-.069

.025

-.073

.153

16

.130

.791

.151

.070

.044

-.169

17

.297

.682

.297

.094

.018

-.053

18

.399

.271

-.212

.225

.114

.543

20

.711

-.005

-.182

-.088

-.159

.092

22

.355

.619

-.152

-.033

.028

.050

Extraction method: principal component analysis (PCA)!
Rotation method: Kaiser standardized orthogonal rotation method.!
a. Convergence after 7 times of iteration.
!
Component Transition Matrix
Components

1

2

3

4

5

6

1

.721

.619

.170

.160

.201

-.048

2

-.273

-.015

.888

.225

.025

-.294

3

-.234

.551

.162

-.421

-.587

.307

4

-.161

.178

-.241

.838

-.426

.018

5

-.308

.165

.086

.193

.546

.731

6

.480

-.504

.303

.089

-.367

.531

Extraction method: principal component analysis (PCA)!
Rotation method: Kaiser standardized orthogonal rotation method.
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Appendix E: Description of Analysis 1 and Analysis 2
After a brief description of the data, correlation matrixes and inverted correlation matrixes are
used to indicate a predictive relationship that can be exploited in practice. The Kaiser-MeyerOlkin (KMO) and Bartlett's test indicate the suitability of our data for structure detection. The
KMO Measure of Sampling Adequacy is a statistic that indicates the proportion of variance in
variables that might be caused by underlying factors. High values (close to 1.0) generally
indicate that a factor analysis may be useful with the data. For correlation analyses, the
common factor variance table shows the proportion of variance and estimates of the variance.
Small values indicate variables that do not fit well with the factor solution, and should possibly
be dropped from the analysis. The extraction communalities for these two solutions are
acceptable, although the lower value of "most effective way to reduce environmental impact"
shows that it does not fit as well as the others. Many characteristics are related to class labels,
but noises and redundant also exist. A dimension reduction method is needed to reduce
characteristic number, noises and the possibility of over fitting. Principal component analysis
(PCA) uses an orthogonal transformation to convert a set of observations of possibly correlated
variables into a set of values of linearly uncorrelated variables called principal components.
Four factors in the initial solution have eigenvalues greater than 1 in analysis 1, six factors in
analysis 2. Together, they account for 62.2% and 62.8% of the variability in the original
variables respectively. This suggests that latent influences (4 and 6 respectively) are associated
with the acceptance of sustainable transport policy, but there remains room for a lot of
unexplained variation. The second section of Total Variance Explained table shows the
variance explained by the extracted factors before rotation and the third section shows the
variance explained by the extracted factors after rotation. The rotated factor model makes some
small adjustments to factors 1, 2 and 3, but factor 4 is left virtually unchanged in analysis 1
(adjustments to factors 1,2,3,4 and 5 in analysis 2). The comparison shows the changes between
the unrotated and rotated factor matrices to see how the rotation affects the interpretation of
the first and second factors. The scree plot confirms the choice of components. The
relationships in the unrotated factor matrix are somewhat clear. We took analysis 1 as an
example. The forth factor is associated with "enough information about policies which are still
in forming process" and the third factor is associated with "Occupation". The second
corresponds most strongly to "Age" and "Gender". The first factor is associated with the
environment-friendly self-esteem, environmental concern, "enough information about policies
which are still in forming process" and understanding of sustainability concept. However, some
of these "first factor" are negatively associated with the second factor, some are positive. In
general, there are a lot of elements that have correlations greater than 0.2 with multiple factors,
which muddies the picture. The rotated factor matrix will clear this up. The factor
transformation matrix describes the specific rotation applied to the factor solution. This matrix
is used to compute the rotated factor matrix from the original (unrotated) factor matrix. Smaller
off-diagonal elements correspond to smaller rotations, larger off-diagonal elements correspond
to larger rotations.
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Appendix F: Social Demographic Information
The choice of occupation is based on the Swedish national travel survey 2005, but the result of
our survey shows concentrated distribution that is lack of separating capacity. A majority of
respondents chose among "employed full time", "working in own household" and "student"
which account for over 80% of respondents in all four cities, especially "employed full time"
which account for almost 60%. The description of occupation is too general to do an in-depth
research based on the result. In other words, the occupation we used is more approximate to be
the difference of nature of the work rather than the diversity of type of works. To some extent,
this problem has affected our research since initially we would like to find if there are some
differences among different occupations. It may has some influence on the final modelling
result. There are more elder respondents in Uppsala and Karlskrona, but their educational
background are diverged greatly. Most of the elder respondents in Uppsala have a master or
higher degree, but usually lower than high school degree in Karlskrona, Due to the small
sample size of elder people, this diversity may has some uncertain influence. The vast majority
of respondents thought they are environment-friendly, less than the amount of people chose a
variable lower than neutral. Not even one respondents chose a "strongly disagree". If we
consider someone who chose "neutral" are not very sure about answering this question, the
result can reflect that Swedish people are confident to their life-style. We found it match with
their attitude towards environment when we have a contradistinction between environmentfriendly self-esteem and a question related to the importance of environmental concern in
policy forming process. It cannot indicate that there is a correlation between environmentfriendly life-style and environmental concern. We cannot find they are reciprocal causation.
Compared to a previous qualitative study of Swedish and Chinese public attitude towards
sustainable transport policy (Liu and He 2015), the results of environment-friendly self-esteem
are similar. The high rating of environment-friendly lifestyle is not an encouraging result
because their lifestyle is neither based on an accurate understanding of environmental problems
nor a concern about the environment (Librová 2008). It is more related to current situation and
habit (McKenzie-Mohr and Smith 1999; Kahan, Jenkins-Smith and Braman 2011). If habit
changes, as well as the situation, we have enough reason to suspect that their lifestyle can
remain environment-friendly (Whitmarsh and O'Neill 2010). It requires appropriate publicity
and convenient access to information to provide a reliable approach for citizens to realise
environment problems (Wüstenhagen, Wolsink and Bürer 2007). A long-term cooperation
between government and other organizations should play the most important role in the first
stage to guarantee the work has developed along the right directions.
However, people do not think they have received enough information about policies which are
still in forming process. It shows a low level of participation in policy making process. Even
though, we can find some slight differences among four cities. Public participation in
Stockholm and Göteborg is approximately 5% higher than Karlskrona. This can be seen as the
consequence of the effort on active encouraging citizens to participate in policy forming
process and higher attention on future policies in these two cities. Meanwhile, a majority of
people think public participation should be an element to form sustainable transport policies
and ensure the effectiveness of them. It shows an expectation to be involved in policy forming
process. Almost all the people who chose neutral or disagree in question 10 have chosen a
"strongly disagree" in question 9. It shows a strong correlation between information acquisition
and their willingness to participate in policy forming. When people cannot get enough
information about policies, they are accustomed to inactively accepting or neglecting the policy.
Except 2 special case, every people who chose "neutral" or "agree" in question 9 chose "agree"
or "strongly agree" in question 10. It also reflect that people who have access to information
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will have a strong inclination to express their views. Briefly, the interaction between access to
information and willingness of public participation is strong. Providing extensive information
can have positive influence on public participation, while high quality of public participation
supply reliable channels of information.
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