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Summary
This deliverable sets out the objectives inherent in individual’s travel, the transport policy
objectives for sustainability and the intersection between those two, which is the SUNSET system
aim of enabling individuals to achieve more sustainable travel through the use of incentives.
The main innovation of the task has been (a) the conceptualisation of individual’s travel
objectives; and (b) theorising the relationship between incentives and individuals objectives. The
main results are:
 Accounts of individuals travel objectives;
 Mapping of transport policy objectives of the EU and to each of the living lab cities;
 Framework for relationship between incentives and objectives in individuals travel;
 Outlining incentives with most potential in Living Lab cities;
 Outlining relationship between incentives in travel and incentives to attract individuals to
using the SUNSET application
A comprehensive understanding of the objectives and motivations involved in travel for
individuals is a necessary prerequisite for the intelligent development and effective use of
incentives. It will ensure the SUNSET application is attractive to use and has the potential to result
in significant benefit to the individual. In addition it is an essential prerequisite for optimising
individuals travel objectives with the objectives of sustainability in city transport management.
Understanding why individuals travel and understanding what motivates them underpins the
creative development of effective incentives (Tasks 3.2, 3.3, 2.4 and 4.3) and contributes
positively to the successful design and evaluation of the Living Labs (Task 6.1, Task 7.1).
This Deliverable examines individual’s objectives and includes the obvious apparent utilitarian
functions of ‘going to the shops’ or ‘going to work’ or ‘taking children to school’ but focuses
mainly on the relatively deep-seated motivations and maps the following factors: Time,
Household Scheduling, household resources and costs, social networks, normative beliefs and
expectations, identity and culture, pleasure against a series of different incentives. This analysis
of the objectives of individuals based on a review of literature from various sources, has
highlighted an initial set of incentives that contribute to the design of the SUNSET system. In
SUNSET it would be most productive to think of incentives based around:















saving time,
changing the productivity of time
offering more control over how time is spent
offering more control over how time is planned
saving money
generating money
recognition of progress and success
self generated communities of practice using ranking and ordering of progress and
achievement in both cooperation and competitive ways
information
ways to swap information with others
information real-time
information and promotion of non-car modes emphasising pleasurable aspects
Messages around: enjoying ‘slow living’
Population segmentation according to attitude to car use including dissatisfied car users
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Other aspects of identity and cultural roles – being a good parent, being a good friend,
being a good neighbour, being a good employee, gendered roles.
Status. Culturally specific patterns and perception of ownership and consumption of
goods but also behaviour – shopping local, growing own food, cycling, walking.
Messages around: Being green
Information on being healthy and fit

Additional research is needed on initial attractors to the SUNSET system; cumulative effects;
bundle or combinational effects; duration of effect on behavior; and the operational aspects of
incentives i.e., the way that an incentive is offered. One of the strengths of the SUNSET system is
the dynamic nature of the optimization and the incentives marketplace which makes it very
flexible and responsive to the specific circumstances and objectives of the individual traveler,
yet as a consequence this makes it difficult to say, in advance of the field trials in Task 3.3 and
the evaluation in Work Package 6, which incentives in combination and singularly would be
most effective.
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1. Introduction
One of the innovations at the centre of the SUNSET project is the development and use of
incentives to encourage and motivate sustainable travel behaviour and to encourage use of
the SUNSET application. This Deliverable contributes to that innovation by providing the
foundation for the intelligent use of incentives in subsequent SUNSET tasks responsible for:
balancing system and individual goals (Task 3.2); the design of detailed empirical work on
incentive effectiveness, (Task 3.3); the choice mechanism for designing the most efficacious
incentive (Task 2.4); and the outward-facing application (Task 4.3); and as insight for developing
the User requirements scenario in Task 1.1; and for Living Lab experimental design in Work
Package 7 (Task 7.1) and the evaluation design in Work Package 6, Task 6.1.
This Deliverable describes the objectives at the transport policy level for the cities involved in the
SUNSET Living Lab (Enschede, NL; Göteborg, SE; Leeds, UK) survey work and the objectives at the
heart of individual’s travel as well as an understanding of the objectives that might be involved
in an individual committing to the use of the SUNSET system.
A comprehensive understanding of the objectives and motivations involved in travel for
individuals is a necessary prerequisite for the intelligent development and effective use of
incentives. It will allow us to present the SUNSET application as an attractive application to use
which has the potential to result in significant benefit to the individual. In addition it is an essential
prerequisite for optimising individuals travel objectives with the objectives of sustainability in city
transport management.
This Deliverable argues that the foundation of effective incentives is understanding what people
are trying to achieve when travelling which includes the obvious apparent utilitarian functions of
‘going to the shops’ or ‘going to work’ or ‘taking children to school’ and the relatively deepseated motivations of efficiency and optimisation of obligations and dependents; living up to
one’s self-image and beliefs; or minimising effort and costs. We have presented three ‘state-ofthe-art’ accounts of these motivations in section 2 before going on to discuss comparisons
between them and the key commonalities (Section 2.2) and the implications for incentives and
those incentives that have the most potential to address and change behaviour (section 2.3)
and highlighting those incentives that have the greatest potential in each of the Living Lab cities
(Section 2.3). It is recognised that the contribution of a transport system to a city achieving
sustainability is considerable (EC 2011).
The SUNSET system starts with the broad view that an incentive can be anything that stimulates
either the superficial and relatively deep-seated objectives of travel. In addition the SUNSET
project intends to develop and design incentives that can be provided by third parties e.g.,
discount fares on public transport, and offer a win-win for both the user and the provider.
Understanding why individuals travel and understanding what motives them underpins the
creative development of effective incentives and contributes beneficently to the successful
application of incentives to positively motivate individuals. If that is done in a direction that
achieves the individual’s travel needs, the transport system objectives, meets the aspiration of
third party stakeholders and wider societal objectives then that contributes to the European
Union and SUNSET objective of creating a more sustainable transport system.
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1.1 Goals
The Work Package 3 objectives are:
 Research the relationship between individual and system objectives;
 Investigate key factors that influence the use of information message;
 Develop a set of feasible and productive incentives to change mobility
Task 3.1 contributes to the achievement of those objectives through the attainment of the
following tasks:
1. Identify EU system transport objectives for EU member states.
2. Identify Living labs and reference cities system level transport objectives.
3. Identify the indicators used to assess achievement of cities system level objectives in the
living lab and reference cities. Map the indicators used to assess achievement of Living
labs and reference cities system level objectives to EU system objectives.
4. Assess limitations and strengths of the indicators used to assess achievement of Living
labs and reference cities system level objectives.
5. Identify the individual’s travel objectives
6. Identify the relative importance of individual’s travel objectives
7. Discuss the relationship between objectives and incentives
8. Discuss the relationship between SUNSET system objectives and incentives for individuals
to be involved and to remain involved in the SUNSET system

1.2 Main results and innovations
The main innovation of the task has been (a) the conceptualisation of individual’s travel
objectives; and (b) theorising the relationship between incentives and individuals objectives. The
main results are:
 Accounts of individuals travel objectives;
 Mapping of transport policy objectives of the EU and each of the living lab cities;
 Framework for relationship between incentives and objectives in individuals travel;
 Outlining incentives with most potential in Living Lab cities;
 Outlining a relationship between incentives in travel and incentives to attract individuals
to using the SUNSET application
Table 1. Contributions of this deliverable to SUNSET innovations.
SUNSET innovations
Contribution of this deliverable
Social
mobility
services
that N/A
motivate people to travel more
sustainably in urban areas
Intelligent distribution of incentives (a) the conceptualisation of individual’s travel
(rewards) to balance system and objectives; and (b) theorising the relationship between
personal goals
incentives and individuals objectives; and (c) Outlining
incentives with most potential in Living Lab cities;
Algorithms for calculating personal N/A
mobility patterns using info from
mobile and infrastructure sensors
Evaluation
methodologies
and N/A
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impact analysis based on living lab
evaluations

1.3 Approach
This task is most suited to review methods. The review activities included the review of the
most recent and relevant European parliamentary papers on transport including the Green
Paper and the White paper which was published during the time period for the task (EC, 2007,
2011a, 2011b). In addition the review included the most appropriate papers at the city authority
level to identify the objectives for cities to achieve sustainable transport systems but also the
indicators used to assess achievement of cities system level objectives in the living lab and
reference cities. The collated data was used to ‘map’ the city level objectives with those of the
EU and to map city level objectives with the indicators. The papers were reviewed critically to
provide an assessment of the limitations and strengths of the indicators used to assess
achievement of Living labs and reference cities system level objectives. State of the art
accounts were complied of the objectives of individual travellers and evidence was drawn from
a wide range of sources including: published academic sources, EU funded project reports,
government survey analyses and transport sector grey literature.

1.4 Document Structure
Section 2 of the document will detail the travel objectives of individuals. After a brief section
developing the context, Section 2.1 will provide the state-of-the-art accounts of individual’s
travel. Section 2.2 will identify the key factors to emerge from each of the distinct perspectives
on travel. The implications of these key factors for the incentives are described in Section 2.3 and
finally we identify examples of implementations using incentives in the living lab cities in section
2.5, before ending with a summary in Section 2.6. In Section 3 the deliverable focuses on the
policy objectives and in Section 3.1 gives a description of the relevant EU policy objectives to
achieve a sustainable transport system at city level across the EU. In sections 3.2, 3.3 and 3.4 the
document describes the sustainable transport policy objectives of the cities of Enschede, Leeds
and Göteborg respectively. Section 3.5 compares these objectives and find commonalities and
finally in section 3.6 there is detail of the quantification of these policy level objectives. Section 4
sets out to indicate how SUNSET can incentivise people to use the SUNSET application and starts
with an introduction to the SUNSET system followed in section 4.1 by identification of the
incentives mapped against a set of criteria for ensuring involvement. Section 5 aims to describe
clearly the implications of the preceeding sections for the design of the SUNSET system and the
Deliverable conclusion in Section 6 draws together the main findings from each of the
preceding sections.
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2. INDIVIDUAL’S OBJECTIVES
This section sets out to fulfil the following objectives:
 Identify the individual’s travel objectives
 Identify the relative importance of individual’s travel objectives
 Discuss the relationship between individual’s objectives and incentives.
In achieving these objectives this section will contribute to understanding the aims, the
purposes or the goals or intentions, in short the objectives individuals have when they travel. The
section begins by describing the rationale used in identifying the travel objectives of individuals.
There are mainly two interpretations of individual’s objectives:
(a) an understanding of what individual's perceive the objectives of a transport system to
be;
(b) an understanding of what individual's see as their own objectives for travel.
We will concentrate on the latter, which is not an uncontested area. Understanding why
people travel is one of our fundamental research questions and in the study of transport
obviously the orthodoxy has been using utility maximizing theory (Button, 1986; Jara-Diaz, 2007)
and there are others who argue that there is broader social significance and meaning to travel
for individuals (for example, Jones et al 1986, Anable, 2005; Grieco, 1996; Urry, 2006; Hodgson
2011) and others who assert that there is empirical research to suggest positive utility from travel
(Mokhtarian 2001). What is clear from the SUNSET Description of Work, as evidenced by
the scenario used to illustrate how individuals may use the SUNSET system, is that there is an
implicit acknowledgement of the wider social significance and the potential for positive utility in
travel as one of the incentives is described as a stimulus to social norms. In the scenarios used in
Work Package 1 (Task 1.1) it is assumed that individual travelers are able to form social networks
in which members are able to recognize and reward the travel behavior of other members in
order to encourage sustainable travel behaviour at the individual level. For example, in car
sharing initiatives those who ride are able to reward those who share with a positive mobility
recommendation shown on the members profile page. The emphasis on social networks in the
project implicitly and explicitly requires us to acknowledge, develop and potentially
use alternate understandings of why people travel (drawing on the extensive field of social
networks) which can incorporate the role of individuals in social relationships (networks) with
others. Fundamentally this involves an understanding of the significance and potential for social
norms and social practices in motivations to travel and particularly as incentives (rather than
something to transgress).
The interactive character of the SUNSET system means that the system can prompt the
individual traveler to specify the objective associated with their travel for each journey or for
specific parts of the journey. Thus changes in mode, departure from a destination or departure
from a recognized routine can be the prompt for asking the individual to specify their objective.
The automated nature of this interaction also means that individuals can be asked to specify the
combination of main and associated objectives associated with the travel. One of the only
constraints on this approach is to ensure that individuals do not begin to experience these kinds
of questions as a burden which makes the SUNSET system unattractive.
Obviously this has implications for Task 3.2 in Work Package 3 where the system and
individual objectives are to be balanced. So perhaps one way to think about Task 3.1 is that we
are researching a characterization of travel in which travel is not considered to be solely a
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disutility. This becomes more obvious if we take the example of walking. Walking is often
associated with a number of attributes including health and leisure and pleasure. So an
individual's motives for walking are often not about the disutility of the time taken compared to
driving but the utility of doing something which makes them feel healthy, 'greener', a part of the
neighborhood, or a 'good parent' (teaching children to walk to school and not doing school run
etc). The following Section (2.1) will present three state of the art accounts and this will be
followed by an analysis of the prominent factors in each account (Section 2.2) then discussion of
the appropriate incentives and identification of the implications for subsequent SUNSET project
tasks and activities (Section 2.3). The section will draw to a close by looking at some case studies
in which incentives have been implemented (section 2.4) and the key findings will be
summarised in the conclusion section (Section 2.5).

2.1 Individual’s objectives: perspectives
This section intends to provide the reader with an understanding of how different
objectives have been conceptualized by the three main paradigmatic approaches in the
understanding of travel behavior within the study of travel and mobilities. It is clear that the
model of behavior has an impact on the conceptualisation of the causal relationship between
incentives and responses and Work Package 3 requires that understanding to underpin the
development of the incentives as a stimulus to behavior and travel practices.
This activity aims to provide a critical appreciation of the traditional and emergent thinking
currently prominent in the explanation of individuals travel, including:




economic theories of behaviour – derived demand, utility and the value of time;
transport and society including the ‘new mobilities paradigm’ – corporeal travel, flows
and communicative practices; and finally,
social psychological models of attitude and behavior.

These three paradigmatic approaches represent the latest thinking in travel behavior and
mobility and a ‘state-of-the-art’ account of each of these strands will be used to understand the
objectives people have in travelling and to inform the development of more effective incentives
in the SUNSET system in Task 3.3. On completion of the Task we should have knowledge and
comprehension of the dominant theoretical perspectives on travel behaviour and demonstrate
a critical and nuanced appreciation of the differences, similarities, links and complementarities
between the various key theoretical standpoints with respect to the objectives of individuals.

2.1.1 Economics perspective on behavior
Introduction
This section sheds light on individual travel objectives from an economic point of view. It
provides an overview of the state of the art on this topic, presenting recent advances of
individual travel behaviour in economic modelling and highlighting future needs. It concludes by
pointing out relevant and interesting areas to be addressed by SUNSET through the
development of appropriate incentives.
Context / Background

Page 11 of 68

The existing gap between economists and psychologists lies in the diverse focus of
researchers within those two disciplines. Economists assume rational decision making by
transport users1, focusing their attention on the outcomes (travel choices) of rational thinking
over all available alternatives. The underlying assumption is that all transport users are capable
of conducting this procedure successfully based on their preferences and market or transport
infrastructure restrictions. The commonly used term to describe this process is rationality among
users (i.e. consumers), regarding preference, perception and process. On the other hand,
psychologists focus on a different aspect of the same process, which is considered as a black
box by economists. This is due to the disapproval of the theory of rational users and the adoption
of an approach assuming that decision making is influenced by individual values and the
overarching context, including transport infrastructure limitations (Cherchi, 2009: p.2).
A broadly accepted approach in (transport) behavioural economics has been to model
travel behaviour including an error term in models which refers to the “unobserved aspects of
experience and of information on the attributes of alternatives, interpreted as random factors”
(McFadden, 2000). This error element forms a key factor in most established economic models of
travel behaviour and is considered to be random. It should be stressed here that this error
estimate corresponds to the modeller’s lack of complete information and not to the transport
user’s level of information. The term error suggests that ‘something is wrong’ but in this context it
means that the structural aspect to the behavior has not been fully accommodated in the
model as it is currently specified. This modelling stream is commonly referred to as Discrete
Choice Models (DCM) and encompasses the bulk of attempts to model individual choices
about travel behaviour (Cherchi, 2009: p.3).
Within DCM, two distinct strands of modelling have developed during the past 30 years,
namely Random Utility Models (RUM) and Mixed MultiNomial Logit (MMNL) models. RUM are
founded on microeconomics and utility theory, therefore have strong links with major economists
of the 19th century such as Bentham, Mill and Jevons who first introduced systematic quantitative
analysis in economics. Despite the innovation of utility theory and the progress achieved during
the last century, RUM face the limitation that irrational behaviour is linked with randomness. This
however can be explained and predicted, which reduces the credibility of RUM. In contrast,
MMNL models have considerably developed during the last decade and attempted to address
the limitation observed in RUM, by decomposing the error term. Nevertheless, various other
limitations in MMNL model formulation have reduced confidence in those models too (Cherchi,
2009: p.3). Furthermore, it should be noted that although the virtues of both microeconomic
theory (McFadden, 2000; Jara-Diaz, 2007) and DCM (Ben-Akiva et al, 2002; Ortuzar, 2006; Bhat,
2007) have been widely praised, their limitations have not been well documented.
This lack of satisfactory standard models and lack of agreement between the two
modeling approaches in economic modelling of travel behaviour stands as a general criticism
against economic theory and its application in modelling and forecasting of individual travel
behaviour. It should be considered when reviewing decision chains or mode elasticities (de la
Bara, 1989) which are relevant to SUNSET users. The inablility of the economic models to explain
all the behavior under observation and to be reliant on an error term implies that the underlying
theory of behavior requires further development. Therefore, the following points should be
considered under this perspective, allowing room for integration with approaches by
psychologists or geographers:
 Asymmetry between willingness to pay (WTP) and willingness to accept (WTA)
 Attitude and personality
 Habit inertia
 Non compensatory choice and other heuristics
1

Research commonly focuses on consumers, but those correspond to transport users in a transport context.
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Learning and dynamic processes
Choice under risk (prospect theory)
Compromising effects (regret theory)
Source: Cherchi (2009: p.14)

Deriving the utility function
Since economists have an inherent interest about demand for the transport system and
aim at assessing benefits of schemes or policies, the backbone of DCM and rational behaviour is
utility maximisation. Utility may be defined as intrinsic, derived or even as disutility (Jones, 1984). A
wide range of sources offer intrinsic utility to travel, as for example:
 To escape from routine, workplace, personal problems
 Physical / mental exercise
 Sensation of speed or just movement
 Enjoyment of the machine, bike, car, roller blades etc
 Exposure to the environment
 Enjoyment of a route (not just a destination)
 Symbolic value (status, independence)
 Buffer between activities
Source: Mathews (2010) Based on Mokhtarian, Salomon and Redmond 2001
The standard approach to model utility described in the vast majority of economic
textbooks is that each (rational) user (Ortuzar and Willumsen, 2001): is aware of their personal
attributes (decision criteria or factors), is also aware of all the available alternatives (i.e. perfect
information), evaluates each alternative against their own criteria, then assigns a level of
satisfaction (i.e. utility) on each alternative based on their own criteria, to finally choose the one
which maximises the deriving utility for themselves.
When transforming this decision making process into mathematical formulae, there are
two approaches: the theoretical and the empirical ones. According to the theoretical one (Train
and McFadden, 1978), the utility function should abide to microeconomic theory, whereas
according to the empirical one (Lerman and Louviere, 1978), the utility function should be based
on the best fit to the data available (taking into account some minimum theoretical conditions).
The latter has obvious implications for SUNSET, since an explicit decision has to be made
early to derive a fit for purpose utility function. McFadden (2001) argues that “The standard RUM
model, based on a mildly altered version of the economists’ standard theory of consumer
behavior that allows more sensitivity of perceptions and preferences to experience, augmented
with stated preference, perception, and attitude measures that uncover more of the process by
which context moulds choice, will increasingly become the dominant methodology for
behavioural travel demand analysis”. If existing data (e.g. from i-Zone or the SUNSET system) are
to be used, then an empirical approach may be considered, although this will require analysis of
the existing data which would need to be of adequate volume and quality and if using i-Zone
data it would have to match the cohort profile for the SUNSET users. Otherwise, a standard
theoretical utility function may be used based on microeconomic theory with all the attendant
limitations. The use of latent variables, that is variables determined a priori and unobserved,
should be carefully considered in either case (Cherchi, 2009: p.20).
Cost, efficiency and equity
is clear that utility maximisation of rational transport users is aiming at (individual)
efficiency. However, there is a frequently neglected side effect of this individual efficiency which
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is mainly observed at a system level and relates to equity considerations. To demonstrate this
better though, a clarification about the cost of travel should be offered.
Travel cost usually includes the observed cost of travel. This is the value included in most
DCMs. However, a distinction between the marginal cost to the provider of the transport service
or infrastructure and the marginal cost to society should be drawn. The former includes only the
cost(s) that the provider has to pay, whilst the latter includes also costs such as emissions or noise
which are not always monetised to be included in the utility function. Jansson (1997) explains the
four components of marginal social cost:
 Costs borne directly by the user (e.g., provision of vehicle and fuel, users’ time)
 Costs imposed on the infrastructure provider (provision and maintenance of
infrastructure)
 Costs imposed on other infrastructure users (delays, increased risk of accidents)
 Costs imposed on society in general (air pollution, noise, global warming)
Source: Jansson (1997)
This is a crucial point based on the Pareto improvement with implications for both
efficiency and equity as has been highlighted by scholars (e.g. Nash, 2001), it is anticipated that
SUNSET will need to consider observed costs and to utilise social marginal cost in the future to
refine the respective model(s).
Value of travel time
Another important factor of behavioural models has been the Value of Travel Time (VoTT).
This has been a controversial issue, intertwined with travel time savings and reliability. At a
project level, VoTT savings form one of the most decisive factors in Cost-Benefit Analyses (CBA).
At an individual level, VoTT savings form another key element regarding the decision of when
and how and if to travel. VoTT could vary depending on the mode, time of the day, activity to
name a few examples. A usual distinction is made between business, commuting and leisure
VoTT. Such benefits are usually estimated through the consumer surplus, however, it is not always
easy to identify a discrete reason for the travel. Nevertheless, there have been fierce debates
about the impact of VoTT use in CBA, due to the implications for constructing transport
infrastructure projects (Priemus et al, 2008).
The reality for individuals is that a single transport user may have diverse VoTT during
different times of the day. This may have deriving effects for SUNSET, since it should be clearly
defined by each user what (time of day or activity) travel time savings one is willing to achieve.
An implicit assumption made so far in this approach is that travel time needs to be
reduced (i.e. saving). Hence, the literature offers examples of fruitful use of travel time, where
there is no incentive to reduce (save) travel time. This could be due to a wide range of reasons,
such as to use/work on a laptop or a smart phone, to read a book, to listen to music, to socialise
with friends, family or fellow travellers (Mokhtarian et al, 2001). The latter point has to be taken
into account when constructing the utility function by introducing an appropriate condition.
Otherwise, the model will not be reflecting the real behaviour of travellers, thus reducing its
predictive capacity (Metz, 2008). If travel time is conserved rather than saved, standard CBA is
not reliable as to the value of infrastructure investment and models are not based on authentic
behavior of travelers and cannot be relied on to predict consequences of interventions.
Additionally, there is the issue of induced traffic (Goodwin, 1996) which is interrelated with an
increased ability to access desirable destinations. A consequent issue to consider is how VoTT is
derived, since WTP and WTA methods in transport (Thanos et al, 2011) and environmental
(Thomas and Gregory, 1999) studies have been reported to produce diverse results. The
implication is that it is difficult to reach a reliable VoTT if there is not a stable method to derive
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them. Consideration of these issues at an early stage is important to contribute to innovative,
attractive and practical incentives based on the use of time.
Reliability
A recurring issue in transport literature is reliability. The rationale is that transport users are
expected to have reliability as one of their transport objectives. Additionally, employing reliability
overcomes several of the aforementioned difficulties intrinsic in travel time savings. It has been
estimated that “a minute of late time is typically valued as equivalent to 3 min of timetabled
journey time” (Preston et al, 2009). In addressing travel time reliability we need to be aware of
the different models and methods that have been developed and applied to both scheduled
transport services and unscheduled travel with differences in the attendant modes.
Reliability is intertwined with elasticity for transport though. The same study which used
evidence from the UK has found that due to the inherent inelastic nature of transport demand,
most segments of the rail market are relatively insensitive to delays. The short distance elasticity
of rail services outside London was found to be -0.28 in the long run, which indicates that rail
passengers in the UK have lower sensitivity towards reliability (Preston et al, 2009). It would be
interesting for SUNSET to contrast such findings within Living Labs and confirm or contrast those
findings. In addition it is important to consider the issue of thresholds to lateness and reliability.
Studies show travelllers decision making can be very complicated and part of that is based on
the impact of being late, eg being late for a meeting or being late for childcare pick-up and
incurring a fine and another part is on the estimates of probability of being late or early and the
degree of variability.
Conclusion
By offering a brief overview about microeconomics and the models used by behavioural
economists, this section provides link with the psychologists’ approach. Moreover, some of the
key factors usually included in DCMs have been introduced. In such, this section has highlighted
important elements to be considered throughout the development of the SUNSET application.
Within this perspective the factors that achieve prominence in explaining individual’s travel
decisions include: value of travel time which can vary during a journey and according to type of
journey, for example, business, leisure, commute and by mode (public transport or car) and by
activities that can be accomplished whilst travelling. Other factors include costs of travelling. In
addition socio-demographic factors may be included and as explained earlier in this section,
there will be an error term. Costs when viewed from the perspective of the individual travelling
usually only include the ‘out-of-pocket’ costs such as parking fees, rather than other costs such
as the capital investment or the externalities that occur from travel. The next perspective is that
based on Sociology and other social science disciplines. This area of work is relatively new and
has not had the same technical quantitative focus as that from economics.

2.1.2 Transport and society perspective
Aim
The emerging social understanding of why people travel is a contested and rapidly
evolving area with as a consequence many different viewpoints and this section has
concentrated on that work which has most relevance to the SUNSET system. The focus of a social
understanding of why people travel is on the social practices and social significance and
meanings of travel. There is an interest in the relationships between people and social practices
refers both to the behaviour of the individual and in interaction with others and groups. In
addition a social understanding focuses on social processes and the creation and workings of
social institutions. There is recognition that travel is not an atomised and individualised set of
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behaviours but only understandable within a context of everyday social life (Jones et al 1983). In
social understandings there can be a number of foci from the micro to the macro and including
the relationship between the two levels. A social understanding focuses on practice and also
the attitudes, beliefs and values, that is the significance and the meanings that are attached to
the practices. But in addition a social understanding allows a focus on social institutions, social
processes and social structures.
Difference from orthodoxy
Orthodox approaches to transport and travel research underproblematise social
relationships in understanding travel with the result that within transport studies and policymaking, there is an over-reliance on the monetisation of travel benefits and disbenefits and a
concomitant lack of knowledge about the social resources involved in travel and the positive
aspects of travel (Mokhtarian, Salomon and Redmond, 2001; Jain and Lyons, 2008; Lyons and
Urry 2005, Hodgson, 2011) and, it can be argued a subsequent dearth of effective transport
policies for achieving economic, social and environmental sustainability. Travel can generate
resource, particularly social resource and cannot then be conceptualised as simply a disutility to
be minimized (Grieco 1995; Urry 2001;). Transport provision and use impact on significant areas of
life including an individual’s strategies for access and inclusion, their ability to cope and thrive as
well as both the individual’s and a community’s sense of belonging, identity and governance.
Social science understanding emphasises dynamic processes of household scheduling; access
to household assets and resource; interaction across networks; cultural identity and social roles;
and the role of travel and transport in communication and communication technologies.
Importance of activities
One of the key strands of this approach is to look at activities. As González, Hidalgo and
Barabási (2008) show in their extensive study of human movements documented using mobile
phone records, our activities are largely routinised in time and space. Meeting up with others, for
any purpose including work, playing etc, are the outcome of the routinised nature of everyday
life and the need for social synchronicity to perform activities (Hägerstrand, 1970). This does not
mean that they can be taken for granted, or assumed to be habitual or unproblematic as
Giddens argues ‘the routinized character of most social activity is something that has to be
‘worked at’ continually by those who sustain it in their day-to-day conduct’ (1984). In this context
then there is a distinction to be drawn between routinised and habitual.
Synchronicity
Social synchronicity involves being with others to perform activities and to communicate.
Being with others generates resource both in terms of the more orthodox financial wealth but
also social capital, human capital and political capital etc. Boden and Molotch (1994) argue is
there is a ‘compulsion to proximity’, that being with others carries the reward of being able to
communicate and understand each other much more easily and with a higher degree of
performance. But it also allows people to complete activities together. In their work on business
meetings and communication they argue that there is a hierarchy of communication and that
co-present communication is more highly desireable for the efficiencies. It is also the preferred
method for setting more routinised communication in the future, so as long as there is a history of
having met face to face then future meetings can be mediated by technology. So we can see
an imperative or a prioritisation of communication methods that means it is difficult to swap and
substitute with communication technologies.
Constraints
Our patterns in time and space, where we are going to be and when, and the
sequences and interdependencies of those patterns and paths, are characterised by our
competencies, social commitments, the properties of time and space, and the iterative nature
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of our activities. People argue, Gärling and Axhausen, 2003, act under constraints of time,
budget or social commitment. For example, consider the uniformity and iterative character of
the elementary school start time across European countries and the paths, the temporal rhythms
and spatial practices involved in making that journey to school to meet that obligation. What is
important to take away from this discussion is the necessity of context for understanding
routinised activity patterns in time and space.
Access to resources
Resources can be financial but also social and time can be a resource. Access to
resources is not necessarily equal across all household members. Resource and access to
resource are key elements of the social understanding of travel both as a way of
conceptualising the travel capitals that are necessary to have access but also as a way of
understanding why and how people travel. Resource is conceptualised as including a range of
less orthodox resources such as social capital and skills.
Social meaning and significance of travel
The significance and meaning of travel is not simply about the instrumental fulfilment of
household activities. It is also about fulfilment of the status, identity, imagery and social norms
that travel is associated with and confers on those engaged in activities. Travelling is understood
to be a set of practices in time and space with changing and complex meanings and
significances.
Cultural identity and social roles
Travel and the transport provision are both influenced by and influence cultural roles and
identities. Gender roles mean that women take on a larger share of childcare and household
maintenance and often work part-time resulting in greater time poverty (Hamilton, Greico,
Gershuny,) and a more complex scheduling task. The scheduling can be over numerous
childcare services including nurseries and schools, shops, workplaces, and transport provision.
Social processes
Social structures, that is the mores, ethical codes, institutions and traditions are
developed in the main through the repetitious nature of our everyday actions. This repetitious
action results in normative expectations which influence directly our sense of entitlement. Social
structures change as those repetitive practices are challenged or replaced or altered.
Competencies
Any study of relational processes of social networks, community and identity must
address travel, as Sheller and Urry argue, the developing and fulfilling of social activities mean
that ‘travel is necessary for social life, enabling complex connections to be made, often as a
matter of social (or political) obligation’ (2006: 213). The focus is now drawn specifically to the
skills, competencies and strategies individuals and collectivities use to travel, manage social
interaction and develop relations. For example the employing of repeated practices and
exchanges involved in making the strange familiar in neighbourhoods and streets and
households, or the subtle and highly skilled practices of combining absences and presences that
make relationships work to our satisfaction and fulfil the ‘compulsion to proximity’ (Boden and
Molotch, 1994). This section, with its focus on the practice and competencies and strategies of
travel adds to a small, newly emerging body of research on the interdependencies of travel and
social networks (Jones et al., 1983; Grieco, 1995; Larsen et al., 2006; Axhausen, 2006; Ohnmacht,
2009; Urry, 2008).
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Social networks
The competencies, skills and strategies involved in travelling are part of everyday
practice and for many they are routinised daily practices. Repeated exchanges and
interactions are central to everyday life (Axhausen 2007). Travelling is social interaction. It is
situated social interaction in time and space and the mobile nature of travelling means that
emphasis and consideration has to be paid to the dynamic of the time and space. As someone
travels, moving through time and space, the patterns of opportunities to encounter others
change. The geographies of opportunity to meet up with others and to access services,
activities and other resources changes and Axhausen (2001), Rivas Perez and Hodgson (2011)
show how the geographies can change according to mode use.

Figure 2.1(1) Social networks and travel behavior by mode, taken from Axhausen K.W., (2001)
(The smaller concentric rings are the travel areas of someone without a car and the larger are
the travel areas of a person with a car.)
We meet up with and encounter others (Goffman, 1959), strangers, acquaintances or those who
are related or more well known to each other. It seems clear that the management of one’s
social interaction involves managing one’s absences as well as one’s presences and managing
the avoidance of ‘bumping into’, that is encountering others one wishes to avoid. It is the
management of one’s social network. Consider, for example, the repeated exchange involved
in encountering one’s neighbour as one steps over the house threshold. Each of these
exchanges repeated over time constitutes and contributes to a process of turning the stranger,
yourself and those you interact with, into a familiar face. There is then an inherent connection
between encounters and travelling as an everyday practice. Walking around for whatever
purpose, be it instrumental or pleasure or both, involves the possibility of encountering others
and the ability to manage social interaction. The structures of opportunity to encounter others
changes as people go outside and these temporal and spatial patterns of presence and
absence are part of the building blocks of social networks.
Social capital
Social networks provide households with a resource that can act to help them to ‘get
ahead’, (Granovetter). The social capital of social networks has been conceptualised into
different forms including weak, strong and linking bonds. Meeting up with others is not
straightforwardly for instrumental means but also involves creating the relationships that sustain
social life and contribute to psychological and social needs. Social networks are inherent in
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travelling because we meet up with others by accident and design and also we build social
capital as we travel around neighbourhoods particularly when we use the slower modes, cycling
and walking. Being visible and seeing others changes patterns of familiarity and has the
potential to turn strangers into community members.
Household scheduling
A key skill then is that of household scheduling, the complex coordination between
different household members to meet social obligations and other imperatives of social mores
and ethics. It is also clear that the competencies involved in scheduling include planning ahead
and planning over time and across space. The implication for SUNSET is that the analysis of travel
movements alone may not give an understanding of either the flexibility in the household nor the
effort a household makes to have a particular pattern of travel movements and level of access.
Obtaining an understanding of the flexibility within a household may be a deciding factor in
developing appropriate and useful optimization and advice. However, it should be
remembered that household members do not always have perfect knowledge of the
alternatives and getting more information may be considered to require more effort than is
reasonable or than they want to spend. In this way the SUNSET system may be able to offer
scheduling optimization that releases time and reduces costs making it attractive to those
households actively engaged in scheduling. Deciding on who might have the family resource
such as the car, what the family budget for travelling is to be, deciding on employment
practices to suit childcare needs and social mores on parenting, status, identity, deciding on
household location to optimise for social obligations, desires for income maximisation and
present and future status. “a household’s daily routine tends to be built around the obligatory
activities of its members, with the more discretionary activities being fitted into this basic pattern.
In order to participate in most kinds of activity (and so satisfy specific needs or wants), a person
has to make use of specialised facilities”, (Jones, et al 1983) travel becomes necessary when
those facilities are not available in the house. Hägerstrand (1970) developed the idea of the
‘time-space’ path which was an analysis of the navigation of an individual through space and
time and the time-space prism which represents the activity opportunity available to an
individual with a set of constrains. Figure 2.1(2) below shows a time-space path for a single
individual where the vertical axis is time and the horizontal axis is space. The more acute the
curve the faster the travel, thus a straight line represents a stationary individual.
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Figure 2.1(2) Space-time path, Kwan (2003), available from
http://www.geography.osu.edu/faculty/mkwan/Gallery/STPaths.htm last accessed 13th July
2011
The nature of time and space then act as facilitators or constraints such as the
interdependencies between activities, or the opening times of services, or the schedule times for
bus services. A central principle in time geography is that time and space cannot meaningfully
be separated. This approach tends to adopt a binary division to activities and categorise them
according to whether they are ‘fixed’ or ‘flexible’ which refers to the extent to which an activity
can change its spatial location or time. So the home and school locations, school start and finish
times, and duration at work are generally considered to be fairly fixed whereas activities such as
shopping and socializing are generally thought to be more flexible.
The necessity to perform with others means that there are constraints on the scheduling
as well as prioritisation of activities some may be essential for household reproduction and others
might be more optional. Hagerstrand used the time-space path to develop the concept of the
space-time "prism". This is the potential or opportunity space around an individual. It takes the
starting point and defines all the points that can be reached by an individual given the
maximum possible speed from that fixed point in space and time and the ending point in space
and time. A simple example is to assume an individual is at working from home and has to leave
at 1pm and has to return by 3pm and she can travel at a maximum of 45 kilometres per hour
then any point greater than 45 kilometres away would be outside the time-space prism.
Individuals in everyday life make, assess and discard complex schedules like this over a range of
households, dependents and opening times, and over a range of different speeds and modes
including taking into account uncertainties in arrival times and travel times as well as trying to
live up to their own ambitions and normative expectations.
The space-time prism describes the potential path spaces (Miller, 2004). The geographies
of opportunity change as modal speeds change, and as control over reliability and planning
changes and we can see how the potential path spaces narrow as congestion builds up and
widen if an individual is able to choose to travel outside of peak and congested times.
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Accessibilities and travel activities are not simply a matter of the time and space they
also depend on the institutional, social and cultural contexts (Neutens et al, 2010) pertinent for
any individual. Releasing the potential opportunities around an individual requires an
understanding of institutional, social and cultural processes and the interdependencies of the
processes and the extent to which they enable or restrict travel.
Social obligations
Attempts have been made to create a category of social obligations, Larsen et al (2005)
suggests a typology of obligations as motivation for travel:
1. Legal, economic and familial obligations; 2. Normative expectations; 3. Object obligations
(e.g., contract); 4. Obligations to a place; 5. Event obligations (to have been there: soak up the
atmosphere). This typology is focussed on interactions and relations but it should not be used as
a comprehensive list of all the reasons why people travel as it does not include pleasure, that is
the physiological enjoyment of walking, cycling, flying or of being in control of a machine, such
as a bicycle or a car. However it does draw attention to the importance of normative
expectations. Normative expectations refer to the beliefs that people hold about the behaviour
of others and themselves, what is the appropriate practice and activity. These are culturally and
historically specific and can vary according to social category. For example in the past there
were very different normative beliefs about how old children should be before being allowed to
travel unaccompanied (Hillman et al 1990).
Life cycle/stage
Life stage and life cycle are key elements of understanding the household scheduling
task. We know that households with children have a first task which is to make sure that
dependents are being looked after, either within the house by a household member or by
nanny or friend or by a service, eg nursery or school, friend etc outside the house. But the first
priority of a household with children is to make sure the household’s children are looked after.
Similarly we know that this scheduling can become complex when both adults work and we
know that often concessions are made in areas other than travel to account for poor transport
provision or transport provision that does not meet needs of parents who wish to work. For
example, in low-income households we know that parents develop skills of asking for time
favours of other people and paying back favours particularly around childcare (Grieco, 1995). In
a study of Time poverty, transport policy and gender research Grieco (1995) found that
women‘ scheduling of activities was complex and complexity not met by transport system.
Transport policy delivery failure reinforced time poverty and necessary to use social networks to
swap time favours‘. Social networks used to borrow time particularly in poor households and
single parent households. Inter-household time favours were swapped (asynchronously)
particularly around childcare and household maintenance in both routine and crisis situations.
Impacts on the character of social capital: trust, flows of favours, and reciprocity. We also know
that socio-demographic trends are making a difference to the scheduling task with lots of
middle-aged children having to find time to look after or accompany older relatives. It is clear
that daily scheduling for many households is a complex interplay of decisions for the immediate
day coupled with decisions over a number of years particularly for those household with children.
Competencies and skills involve being about to ask for time favours from friends, relatives and
neighbours; (b) navigational skills; (c) collecting information such as parking places.
Dynamic scheduling competencies
In this approach much focus has been on the scheduling task and there is evidence that
scheduling competencies and practices may be changing. Competencies are dynamic and
situated and it can be argued that competencies for negotiating mobilities are developing and
changing as mobility patterns, communication technologies and social organisation are
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changing. Hannam, Sheller and Urry (2006) illustrate this in their argument that scheduling is
increasingly important, ‘as daily and weekly time-space patterns in the richer parts of the world
are desynchronized from historical communities and place, so systems provide the means by
which to schedule work and social life. Scheduling becomes ever more necessary to manage
“personalized networking” (Haythornthwaite & Wellman, 2002; Hampton & Wellman, 2001)’. They
go on to argue ‘Overall there is an increasingly “do-it-yourself” scheduling society
commonplace in at least large cities across the world (Southerton et al., 2001:221)’. Much
research work indicates that there are a repertoire of competencies and practices involved in
mobilities, which change and are specific to different modes. Travelling – moving through time
and space either riding or walking – obviously involves different competencies depending on
how one is travelling. Consider, for example, the modality, the complexity of the machine and
the dexterity of control, the physical and intellectual competencies assumed present in the
traveller by the design and operation of the transport systems. Research (Hodgson, 2011) shows
that this repertoire of competencies in travelling and making social the space we inhabit
through our encounters are part of the social capital that is inherent and generated by travelling.
It can thus be concluded that travel is not solely a disutility but also generates benefits.
Communication
In some research travel is conceptualised as an aspect of communication between
people. The work of Urry (2005) is most prominent in this tradition. Urry has posited five different
types of mobilities: Travel of people, travel of objects, communicative travel, imaginative travel
and virtual travel, arguing that there are different types of mobilities and that these five types
are comprehensive, (although not mutually exclusive). This conceptualisation emphasises
communication and flows and allows us to start to appreciate the importance of
communication technologies in understanding travel. Car and other forms of technologies can
be seen to be appliances that allow communication, the meeting up of people so necessary to
social life. They enable scheduling to be performed more efficiently without forcing particular
kinds of social relationships or communication. Control is key.

2.1.3 Social psychology perspective
Introduction
The social psychology perspective has been applied to the study of a wide variety of travel and
transport issues, e.g., safety, demand for travel, travel behaviour and attitudes. There are a
number of social psychological theories including Theory of Planned Behaviour, Technology
Acceptance Model (TAM) and the recent development the Unified Theory of Acceptance and
Use of Technology (UTAUT) to name but a few. The most common practice has been to use
social psychology approaches to understand the relationship between person’s own beliefs and
attitudes and intentions and actual behaviour and to use that model to be able to ‘predict’
behaviour from study of attitudes and intentions. Various ‘models’ of travel behaviour have and
are being developed to achieve a highly nuanced understanding of the different components
required to predict behaviour on the basis of beliefs and values and to quantify the relationship
between them. The focus of many studies is on managing the travel demand profile and to
encourage modal shift.
Theory of Planned Behaviour
The theoretical basis to this work is ‘attitude theory’ and the most influential work has
been that of Azjen. The components of the Theory of Planned Behaviour (Azjen) are shown in
Figure below.
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Figure 2.1(3) Theory of Planned Behavior taken from Ajzen last accessed 20th May 2011.
http://www.people.umass.edu/aizen/tpb.diag.html#null-link
Elements of the model of Planned Behaviour
The model is based on the empirical measurement of different ‘types’ of belief using
questionnaires, question types and measurement scales (e.g., semantic differential for attitude,
or bipolar semantic differential scales) following received guidelines.
Attitudes
Attitudes about behaviour are measured from beliefs about the outcome of a behavior
and the belief about the importance of that behaviour. The different and various beliefs for
inclusion into the measurement of belief are based either on empirical work or on previous
understandings, reviews of experimental work or other work. The number of beliefs or items
included in a questionnaire to measure attitudes and outcome beliefs depends on the research
and in many cases the greater the number of items and the greater the areas of possible
relevance covered the higher the predictive power towards attitude. Attitudes can also be
measured using a straightforward semantic differential scale to demonstrate positive or negative
feelings towards the behaviour.
Perceived behavioral control
Measuring perceived behavioural control requires a number of items about the types of
competencies required to achieve the target behaviour and the degree to which the individual
believes they possess those competencies. So measuring whether the individual believes they
have the skills to be able to change and the skills to adopt the desired behaviour. This involves
asking about self-efficiency beliefs and beliefs about control over the performance of the
behavior. For example, a questionnaire may ask individuals to rate how easy or difficult they
would find it to leave the car at home for the journey to work. Recent developments in transport
research have highlighted the importance of past behaviour and there have been attempts to
include habit as part of the models of behaviour to explain the seeming intransigence towards
car reduction.
Social norms
Social norms include the individual’s perception of the opinions others hold about the
behaviour. This includes whether they believe others will approve or not or if others would adopt
the same behaviour or the image and reputation and status you will gain by adopting the
behaviour. These are obviously of huge importance within social networks as the social
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normative expectations about behavior are influential in determining conduct and network
etiquette as well as being influential in bringing about travel behavior changes.
Intentions
This element of the model is measured quite straightforwardly by asking about the
likelihood of adopting a particularly behavior. The skill is in the question design and particularly in
ensuring that the question is well bounded in time and space. In addition the question should
include behavior that the individual believes to be achieveable as well as the behavior that is
under investigation.
Existing studies
There are a number of existing studies (Jopson, (2004abc); Stradling, (2000, 2006); Anable,
(2005); Steg, (2005)) on changing car use which have found perceived behavioural control and
subjective norms to be significant in understanding intentions to change. They have also found
that attitudes were not significant in predicting intention and behaviour change and that even
when the models were considered to be stable they still could not explain all the behavior under
observation. A recent development is the segmentation of the population according to
attitude; Anable (2005) developed seven distinct psychographic groups using 19 attitude
statements which measured self-identity, personal norms, habit, psychological attachment to
the car and contextual constraints. These groups were ‘die-hard drivers’; ‘car complacent’; ‘car
skeptics’; ‘malcontented motorists’; ‘car aspirers’; ‘aspiring environmentalists’; and ‘reluctant
riders’. This analysis shows that each of the distinct groups would respond differently to stimulus to
change mode. This analysis identified perceived behavioural control, personal norms,
psychological attachment to the car (including viewing the car as a status symbol) and habitual
behavior as the most prominent factors in determining the potential to change modes.
Technology Acceptance Model
The Technology Acceptance Model (TAM) and the more recent Unified Theory of
Acceptance and Use of Technology (UTAUT) have sought to synthesize several older theoretical
models of acceptance. It is based on the theory of planned behaviour (Azjen, (1985, 1991)
which states that behaviour, such using technology, is preceded by a behavioural intention. The
intention to behave is considered to be determined by three sets of beliefs. These are attitudes,
norms and the perception of control over the behaviour. In the UTAUT model, it has been found
that the inclusion of performance expectancy which is a set of beliefs related to the technology
and to perceived behavior control is very influential. Performance expectancy is a measure of
beliefs about how well the technology will work for the individual so the extent to which it will
perform reliably and also the extent to which it enable the individual to improve their
performance. Also in this model is a measure of the effort expectancy, this is a measure of how
hard it is to learn to use the technology, which again relates to the perceived behavioral control
and specifically to the control over the performance of the behavior. Beliefs about how hard it is
to learn a technology have to address mental effort, time, emotional effort and physical effort.
The third element is social influence which relates closely to the social norms element of the TPB
model and is also addressed in the transport and society perspective. This is the beliefs that an
individual holds about what others will think of them using a particular technology. These
elements are considered to be the main determinants of behavioral intentions. Developments of
the model include the Senior Technology Acceptance and Adoption Model, (Renaud & van
Biljon, 2008) who developed the model based on TAM, in which they emphasise the
experimentation and exploration phase before older people decide to accept or reject a
technology. Consideration of segmentation of a population into other social categories may be
useful for the success of the SUNSET project.
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2.1.4 Summary
It is possible to draw conclusions about the significant factors in explaining the travel
objectives of individuals. It is clear from the previous subsections (2.1.1 - 2.1.3) that travelling can
use resources and also generate resource within the same journey. It is also clear that travelling
objectives can relate to the specific characteristics of a particular journey or they can relate to
necessities of daily life such as caring for dependents, or meeting obligations. Furthermore travel
objectives can relate to fundamental social processes such as the way they see themselves or
who they wish to be identified with and the ethos and political agenda they have for living their
life. The significance and meaning of travel can be fundamentally altered by access to new
communications technologies and new ways of networking and the generation of user content.
The key factors acknowledged as significant for understanding individual’s travel objectives
include: time; scheduling; resources and costs of the household (whether an individual lives
alone or not); social networks; identities and culture; normative beliefs and expectations; and
finally pleasure. These seven factors will be considered in more detail in the following section 2.2.

2.2 Individuals objectives: key factors
This section details the key factors in understanding travel drawn from the state of the art
descriptions of current thinking on why and how people travel given in section 2.1. It is possible
to conclude that an all-encompassing explanation of travel behavior needs to move from a
singular disciplinary approach and identify the key or significant factors in the range of
perspectives. In summarizing the findings of the different perspectives it is important to first
acknowledge that it would be difficult to simply combine them. It is clear that each perspective
has a number of underlying assumptions and internal logic providing good internal validity. In
combining perspectives one would need to have agreement of both ontological and
epistemological focus. It is clear that this is not the case and that combining and comparing the
perspectives would have to be done with a great deal of sensitivity to the reasoning and
nuances. The first difference is that each perspective has a different focus, so the phenomenon
under investigation is not always the same, although we have purposefully chosen those
perspectives that take people as the primary focus. In summary we can see that within each of
the perspectives there is some overlap. It is possible to conclude that there has been a focus on
the ‘individual’ and on finding explanations of individuals travel behaviour and it is possible to
conclude that the SUNSET project approach differs from the orthodoxy in that it has a focus on
the individual and a focus on the individual interaction within a social network and on social
networks. The focus of both the economics and social psychology approaches is the individual.
The focus of the social science is the individual in interaction with other groupings and most
fruitfully the interaction with the household. Time geography is complementary to both the social
and the econometric approaches given that “[m]any travel behaviour studies focus on actual
travel choices and decision making, time geography concentrates on the possibilities to enact
certain behaviors” Neutens T. et al (2010). The time-space prisms are used as ways to appreciate
the constraints and the patterns of opportunities available for any household and the individual
members of the household.
There are a great variety of methods in use in all the perspectives and each has merit, yet
the most similar methodological approaches are those of the quantification and enumeration of
attitudes both social and economic. However, in recent years the innovation has been in
contextualising the empirical research and geographic representations have shown to add
explanatory power. In the next section we have adopted a pragmatic approach and identified
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across the perspectives, the factors that are common and have the potential to work with an
incentive.
These differences in focus provide an indication of the way forward. Future work on
incentives in SUNSET can take into consideration the factors most prominent within each of the
perspectives to develop more efficacious incentive packages. Incentives can be ‘tailored’
around different groupings of people based on criteria identified in the perspectives, such as
modal needs or social categories e.g., age, or life stage.
In this section the perspectives are analysed to produce a set of key factors present in the
perspectives and significant for the development of the SUNSET system and the incentives. The
key factors are identified as those that are common in all perspectives or ones that can be
combined across perspectives or ones that are at the foundations of the perspectives. It should
be noted that this includes those factors relevant to both individual and to households. This
includes the following.

2.2.1 Time
Time emerges as a key factor in any understanding of travel motivations regardless of
approach. Along with space it is one of the basic resources of everyday life and there are many
beliefs and cultural values, attitudes and narratives surrounding the use of time, for example
within European culture beliefs about how time should be spent include concepts and values
such as, ‘being efficient’ or ‘not wasting time’ and narratives around the quality of life and how
time is spent such as the ‘slow living’ social movement. Time use studies, such as those using the
Harmonised
European
Time
Use
Study
(http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/publication?p_product_
code=KS-RA-08-014), persistently find patterns in time use showing variation according to sociodemographic characteristics, for example women are repeatedly shown to perform more
household maintenance tasks than men and in households with children women have a higher
probability of being more ‘time-poor’ compared to men. Within the study of an individual’s
travel objectives time has been conceptualised in a number of ways:
Travel time,
Waiting time,
In-vehicle time;
Transfer time;
Scheduling delay and time taken to meet a probability of a service being early or late;
Reliability;
Time in congestion;
Delay time;
Travel time activities whilst travelling or waiting;
Time poor and time-rich.
It is important to note overlap between this category and the other which is household resource.

2.2.2 Scheduling
This factor refers to the time taken and the effort required to plan and coordinate.
Scheduling can be a very complex activity requiring planning, information searching and
coordinating over a multitude of resources, across households, over time and over many
individuals and over institutions and services such as public transport fixed route timetables and
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appointment times at hospital or meetings. So individuals are engaged in three processes
according to Church et al (2000). These are processes of “time-space organization in households,
the interaction between household members and other individuals, (e.g. friends and relatives)
and the manner in which time-space budgets influence the ability to travel and travel choices”.
Secondly the nature of the transport provision and space and thirdly the “time-space
organization of the activities that people are seeking to access” (2000, p198). It is also clear that
in the economics perspective there is the idea of optimisation; that is of the individual
maximising their travelling activities. In the social science perspective it is argued that
households coordinate across their activities but this is recognised as a negotiation that is
dynamic and changing. It is also recognised that the negotiation is to satisfy a range of varied
factors which are not maximised as such, and can change in the future. It is not necessarily a
process of scheduling optimisation or a maximisation of efficiency. One other key difference is
the emphasis that the economics perspective places on the individual whereas other
perspectives focus on the social grouping.

2.2.3 Household resources and costs
A household has a range of resources available. These can be thought of as a range of
‘stocks’ or capitals (see for example Ellis, 2000, on Livelihods framework) and can be thought of
as more than the orthodox financial capital. So can be thought to include access to natural
capital (e.g., good quality air, water); political capital (e.g., voting, participation); social capital
(e.g., relations with others, exchange of favours, time, information); financial capital (car
availability, bike ownership, wages, savings, public transport discount card); physical capital
(parking privileges, other infrastructure provision) and human capital (education). Households
are engaged in maintenance and improvement of position and that includes resources through
improvement to capital or saving of costs. We know that travel is relatively price inelastic but
there is no empirical work that reveals and aids understanding about how travel practices and
behavior respond if other forms of ‘capital’ are taken into consideration and manipulated. It is
worth noting that a household can take many forms. It can include an orthodox one house and
two parents and children, but it can mean any number of adults and children over more than
one house and obviously it can also include a single person living in shared accommodation or
alone. The implication of this is that individuals maybe optimizing and budgeting over a number
of households in a range of locations and across a time trajectory. This enables households to
‘make sacrifices’ in the present for the accrued benefit or a perceived advantageous change
in opportunity structures in the future.

2.2.4 Social networks
Social network refers to the relationships that a person has with others. A household or
individual can have a very large social network parts of which do not know each other. The
relationships that a person or household has can be very significant and important in influencing
lifecourse and lifestyle. Social networks constitute resources, such as skills and friendship, they
also constitute a set of normative beliefs and practices and they provide opportunity structures
to engage in social processes of participation, community and belonging. Put simply, social
networks are a significant aspect of an individual’s and household’s accessibilities and
engagement in everyday life. Social networks and friendships are of significant importance to
understanding why and how people travel.
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2.2.5 Identities and culture
Travel can impact on identity in a number of ways. First and straightforwardly it provides
the accessibilities to participate and join in with others and secondly we can have identities
which are associated with our consumption and use of travel. Our cultural roles can have a
significant impact on our travel. There is a body of work that details how cultural roles around
gender, race and ethnic group can impact on travel (Gershuny J., O. Sullivan, 2004). These can
vary according to country and culture but in the UK and other northern EU countries women’s
cultural roles as parents generally result in different level of ‘time-poverty’.

2.2.6 Normative beliefs and expectations
A factor present in a range of perspectives encompasses beliefs about appropriate
behaviour as well as our belief about ability to change behaviour. This includes perception of
travel performance relative to peers – how others see me or what they believe about my travel
practices. The social norms of a culture can impact on beliefs about status, about car use,
about health, about environmental impact, about contribution to a better society. This can be
illustrated by understanding the sense of entitlement different social groupings or categories can
have about occupying certain space or using transport system. For example many women feel
insecure when using the transport system at night particularly when it is dark and research in the
UK (Hanmer, J. and S. Saunders, 1984; DfT, 2009; Hodgson, 2011); and in Finland (Koskela, 1997);
and the USA (Duneier M., 1999; Wesely, J.K. and E. Gaarder, 2004) show it to be a widespread
phenomenon. The normative beliefs and expectations are a dynamic set of beliefs that have
the potential to change and evolve all of the time.

2.2.7 Pleasure
An understanding of the pleasure of travelling has been neglected and overlooked in
orthodox transport studies that emphasise the disutility of travel. The inclusion of pleasure in more
recent understandings of why and how people travel and in SUNSET represents an attempt to
develop a better understanding of the intransigence around car use and more accurate
predictive models. Understanding of the pleasure associated with travel is still in its infancy
(Mokhtarian et al, 2001). Pleasure can be thought of as simply the physiological sensation
experienced when travelling but it can also be related to the normative beliefs about their travel
particularly related to the status and it can also be related to physical act of being able to travel
as well as the accomplishment of attaining the goal at the end of the journey.

2.2.8 Summary
The key factors indicate the data that needs to be collected and taken into account for
each traveler who contributes to and participates in the SUNSET system. For each individual
traveler the SUNSET system needs to:


Place that person within the context of a household to establish if they have a car and
the patterns of availability of the car but also who they live with and if they are
responsible for dependents living with them or separate.
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Establish the time-space paths of the individual traveler and identify the points of
flexibility and inflexibility in time and space. So specifically SUNSET needs to establish:
o the school starting and finishing times and how inflexible they are;
o inflexibility and flexibility of the number of hours of work;
o start and end times of employment;
o the location of work and if that can be changed and under what circumstances
and particularly how frequently;
o patterns of childcare by parents, friends and childcare providers.



Establish the time-space prism, that is, the patterns of opportunity that facilitate and
constrain the potential to change travel behavior.



Establish the best way to divide a journey whether by stages, mode, or destinations.



Establish the mode for each portion (stage, mode, destination etc) of the journey.
Different modes and different role in travelling: foot, Bike, Car, Bus, Tram, Metro, Lightrail,
Ferry, Train, Taxi, Plane, Boat, Motor; Modality Role: Driver, Passenger,Passenger Front Seat,
Passenger Back Seat, Passenger First Class, Passenger Second Class, cyclist, walker, cycle
passenger;



Establish the set of objectives which allows the individual to specify one or a ‘bundle’ or
set of objectives and the ability to specify the relative importance. After a period of
observation it should be possible to start to identify the ‘favourites’ per journey or part of
journey.



Allow
individuals
themselves
the
opportunity
to
improve and optimise according to their own objectives over multiples of scales eg
single
mode;
single
destination
trips;
journeys
out
and
return; a trip chain; weekly patterns and monthly patterns; trips by
specific purposes eg always doing clothes shopping by bus, and food
shopping by car; but the specific stages in building up to the overview
should allow multiple objectives.



Allow journeys to have multiple objectives that change as the journey goes on and
according to definite points on the journey for example, do journey objectives change
after parents have dropped children off at school?
Consider the following categories of objectives:
 Efficient use of time
 Efficient use of costs
 Reduces costs
 Reduces time
 Visiting friends
 Visiting relatives
 Escorting another person (dependent)
 Escorting friend to be safe
 Taking child to school
 Escorting another person (taking elderly parent to appointment)
 Giving household member (adult) a lift
 Going to work
 Going home from work
 Business trip
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Physical exercise or staying fit
Reducing emissions
Shopping (food)
Shopping (clothes)
Enjoying the journey (sensation of speed)
Enjoying the journey (being alone)
Enjoying the view
Enjoying quality time with children on journey
Meeting up with others along the way
Being seen by others in neighbourhood (creating community)
Meeting others
Appointment
Being neighbourly
Killing time
Doing someone a favour
Putting child to sleep
Entertaining child(ren)
Showing status
Showing car to others
Showing level of fitness
Showing good parenting
Teaching children to cross road safely
Showing environmental values
Teaching children routes
Teaching children to be safe from others
Teaching children to be green
Teaching children to be good citizens
Being a good citizen

Establish the type of location at origin and allow for there to be various destinations on
the journey.

In the next section we examine the relationship between different categories of objectives and
potential of various different types of incentives.

2.3 Individuals objectives: implications for incentives
2.3.1 Introduction
This section brings the appreciation of the individual’s travel objectives and matches
these to the incentives with the potential to change behavior. Each of the key objectives
described in section 2.2 and known to be underlying an individual’s travel behavior is matched
to those incentives that have the potential to impact significantly on that objective. In this way
this Task is directly contributing to (a) the narrative scenarios of Deliverable 1.1; (b) the design of
the living lab experiment in Task 7.1; and (c) the design of the incentive market place in Task 3.2
and Task 3.3 and Task 2.4. This section takes each specific objective factor and then details the
incentives that are compatible with that underlying motivation to an individual’s travel.
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The incentives offered by the SUNSET system can offer travel and journey possibilities and
options that an individual may not previously have considered. The incentives can be offered
singly or in combination and in addition there may be the possibility that there are incentives
which are offered as cumulative processes. Incentives can be specifically offered by third party
stakeholders, such as a voucher for using a service. The SUNSET system offers the possibility that
incentives can be a ‘win-win’ for both the individual and for the third party offering any one
particular incentive. The individual gets the benefit associated with the reward and with the
associated change in travel behavior and if the incentive is offered by a third party there is the
possibility that it may be of benefit to them to have the individual accept and act on the
incentive. This ‘win-win’ can be seen in the principal behind many loyalty cards, which involve
purchasing a product or service and getting additional loyalty points which when collected in
the requisite amounts add up to a add up to a free or discounted product or service. For
example, café’s and coffee houses that have loyalty cards whereby after purchasing the
requisite number of coffee the customer is rewarded with a free coffee.
There is also the possibility that the SUNSET system generates incentives such as
information or strategies for optimization which are outside the knowledge context of the
individual and which have not been previously considered. There is the possibility that in the
process of generating individual’s experiences, individuals can specify what would act as an
incentive to behavioural change at that moment or for the planned journey.

2.3.2 Incentives and objectives
Time
Time features both as a cost and as a resource in understanding travel. In SUNSET it would be
most productive to think of incentives based around:


saving time, for example routing based on real-time information, parking availability,
public transport trip or journey optimisation;



changing the productivity of time spent travelling, travel time as active and not ‘deadtime’; this can cover a range of different elements, e.g., change mode to be physically
active (not reduction of time but change the way time is spent); work while travelling; or
valueing time for opportunity to be alone;



offering more control over how time is spent, - for example, reduce time spent in
congestion or waiting;



offering more control over how time is planned, for example more information to
coordinate between different services, or transport provision;

Household resources and costs
A household has a range of resources available and travelling generates a range of costs,
short, mid, long term, fixed and variable. Car travel is relatively price inelastic. In designing
incentives it is useful to think of ways to save money although the distinction between saving
and generating income can be blurred. In SUNSET it would be most productive to think of
incentives based around:
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ways to save money, for example information on car parking tailored to reduce
transaction and parking search costs; car parking space or other capacity (HOV)
privileges; information on public transport fares; information on discount fares, cheapest
fuel and travel times; information on discount fares and group travel; information on
relative mode costs and time; Community of practice to group fare; information leading
to a reduction of time spent in congestion (destination/route/departure time/mode eg
HOV) or not travelling; information and/or community of practice car sharing, or ride
sharing; free training e.g., cycling; ‘loan to buy’ cycle schemes;



ways to generate money through adoption of certain behaviours, for example, loyalty
cards, cash-back or vouchers for using a particular service; free recharging of small
technologies using cycling action.

Normative beliefs and expectations
In both the social psychology and social science perspectives the importance of normative
beliefs and expectations is identified and in the economics perspective they are being
increasingly included into econometric models. It is clear that the beliefs people hold about
appropriate behaviour for themselves and each other have a significant impact in determining
behaviour (Hillman et al, 1990). Creation of peer groups around behavioural change objectives
may provide a cultural milieu that promotes behavioural change particularly modal shift and
car use reduction. One of the implementations can be the use of individualised charts of
success in achieving desired behaviour. This is commonly used in the promotion of healthy
behaviour, but research in diet and healthy eating tells us that attrition rates will intensify once
an individual feels they are not making progress or not making progress fast enough.
Participation will reduce if an individual’s performance becomes a source of shame to them or
to others that are significant to them. Research in the promotion of healthy eating and smoking
cessation has found that reinforcement comes from peer group positive affirmation. Other
initiatives that could be considered include support networks which offer advice; information;
practical help and whose interaction promotes a set of social norms that encourage
behavioural change. In a social network the knowledge that others are doing what you would
like to do becomes a source of support and a ‘normalizing’ process. This would develop existing
initiatives on information to change travel practices, such as Personalised Travel Planning and
Mobility Coaching, from being a relationship between the local authority and the individual, to
a peer group relationship. The SUNSET system would have the opportunity to ‘guide’ and advise
a peer group to ensure that it acts as a community of practice rather than a ‘talking shop’ or
involves a lot of ‘social loafing’.
For the SUNSET system Incentives based around offering tailored information and charts of
success and peer group affirmation. In SUNSET it would be most productive to think of incentives
based around:
 recognition of progress and success based on criteria offered by SUNSET system e.g.,
health, in interaction with the individuals themselves, coupled with;


self generated communities of practice based on key interests or objectives, e.g., desire
to reduce car use in favour of walking or cycling, with ethos of supporting each other or
attracting each other to particular routes; for example Mumsnet (www.mumsnet.com);
coupled with
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information on provision for alternative travel practices to driving, for example, cycle
networks, cycle locks, maps for pedestrians, making steps attractive, police presence,
presence of other people, public transport user privileges.

Social beliefs around ability to change and control over situation offer potential to understand
how change can be made easier or more difficult to achieve. In social psychology perspective
the perceived behavioural control sets of beliefs are often found to be very influential in
determining car use behavioural change, particularly reduction of car use. This variable is
related to the beliefs the individual has about their ability to perform the behaviour they would
like to adopt. It is always significant factor in empirical research on the reduction of individuals
car use, and is usually least well understood in transport research. For much research it is
assumed that travel behavioural change is solely under the control of the individual. It is quite
plausible that the social science perspective can shed some light on the ‘perceived behavioural
control’ variable. This is because the focus in the social science perspective is on the need to
plan, coordinate and schedule across household members, across different households, across
transport provision, across services, and different types of resource to improve and reproduce
lifestyle and household. Taking into account the need for household scheduling and also the
need to coordinate over a social network in the ‘perceived behavioural control’ factor then
explanatory power may be increased.
In SUNSET it would be most productive to think of incentives based around:
 ways to share information with others, for example, linking communication technologies
such as SMS and online calendars;


real-time information around service provision, facility opening hours, movement of
significant others for both routinised and disrupted circumstances.

Very similar in fact to the previous suggestion “ways to offer individuals the chance to be more in
control of how they plan their time, for example more information to coordinate between
different services, or transport provision;”.
Pleasure
Influential research on pleasure ( Mokhtarian, Salomon and Redmond, 2001) used a
large scale questionnaire survey with over 3000 respondents in America to ask about reasons for
travel and revealed that people do experience pleasure when travelling and that this can be a
motive for some types of journeys. This can be an important input into the design of incentives.
The provision of information and social networks and communities of practice that promote and
endorse a view of pleasure in travel can be a significant influence on travelling behaviour.
Analysis of current popular culture shows positive promotion and endorsement of the pleasure to
be gained from car travel, for example Top Gear programmes and associated merchandise
(UK). The implication for SUNSET is to provide incentives that promote the pleasure and
enjoyment from modes other than cars and changing the perceptions individuals have of
different modes and different kinds of travel. Previous sections have made a start on identifying
the pleasurable aspects of journeys; however, it can be very specific to the journey and to the
individual. In the SUNSET system a productive start could be to begin by asking users to identify
what they find pleasurable or make a note when they are enjoying their travel and then use that
information to build individualised advice for future travel change, thus building on those
journeys or those elements of journeys that we know have been pleasurable in the recent past.
In SUNSET it would be most productive to think of incentives based around:
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information and promotion of non-car modes emphasising pleasurable aspects derived
from individual or generic, e.g., physiological feeling of walking, jogging, cycling,
Tranquility of bike ride; experiencing nature

Identity and culture
Issues of identity are very culturally and historically specific. In SUNSET it would be most
productive to think of incentives based around:
 enjoying ‘slow living’ and not being a member of the ‘rat-race’ but able to downsize.
Probably most relevant to particular social categories e.g., deprived without children
and least deprived with young families;


Population segmentation according to attitude to car use including dissatisfied car
owners and users, in UK expect to have a category of frustrated cyclists, that is people
who are deterred from cycling but would like to use it;



Other aspects of identity and cultural roles – being a good mother or father, being good
friend, being good neighbour, being good employee, gendered roles;



Status. Culturally specific and patterns and perception of ownership and consumption of
goods but also behaviour – shopping local, growing own food, cycling, walking;



Being green;



Being healthy and fit.

2.3.3 Summary
The categorisaion in this section makes it possible to begin the process of designing them for
the application of the SUNSET system in the Living Lab cities (Work Package 7) and for use in the
design of the optimization for transport system and for the individual. In SUNSET it would be most
productive to think of incentives based around:













saving time,
changing the productivity of time
offering more control over how time is spent
offering more control over how time is planned
saving money
generating money
recognition of progress and success
self generated communities of practice
information
ways to swap information with others
information real-time
information and promotion of non-car modes emphasising pleasurable aspects derived
from individual or generic, e.g., physiological feeling of walking, jogging, cycling,
Tranquility of bike ride; experiencing nature
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Messages around: enjoying ‘slow living’ and not being a member of the ‘rat-race’
member but able to downsize. Probably most relevant to particular social categories e.g.,
deprived without children and least deprived with young families.
Population segmentation according to attitude to car use including dissatisfied car
owners and users, in UK expect to have a category of frustrated cyclists
Other aspects of identity and cultural roles – being a good mother or father, being good
friend, being good neighbour, being good employee, gendered roles.
Status. Culturally specific and patterns and perception of ownership and consumption of
goods but also behaviour – shopping local, growing own food, cycling, walking.
Messages around: Being green
Information on being healthy and fit

One of the innovations of the SUNSET system over most other systems is that it is able to offer
combinations of incentives. It is this combination coupled with the ability to offer accumulation
of incentives which makes the SUNSET system advantageous over previous implementations and
other contemporaneous systems. However, very little is known about the operationalisation
aspects of incentives and the impacts of the manner of offers incentives on individual’s
acceptance and adoption. One of the strengths of the SUNSET system is the dynamic nature of
the optimization and the incentives marketplace (Tasks 3.2, 3.3, 2.4). It is this that makes it very
flexible and responsive to the specific circumstances of the individual traveler yet as a
consequence this makes it difficult to say in advance of the field trials in Task3.3 and the
evaluation in Work Package 6 which incentives in combination and singularly would be most
effective.

2.4 Incentives: background and case studies
This section provides an introduction to selected case studies which provide an overview of
European practice regarding travel incentives. There have been a number of small scale
implementations which attempt to use travel incentives but often without the levels of
automation that are proposed for the SUNSET system.

2.4.1 Background
First this section will look at some of the evidence on mobility coaching. Mobility coaching
involves provision of additional information and optimization, sometimes in combination with free
or discounted public transport fares to encourage individuals to adopt ‘greener’ and healthier
travel practices usually by modal swap from car to public transport or walking and cycling or of
reduction in the need to travel. Then it will look at case studies of mobility coaching,
personalized travel planning and the Spitsmijden implementation.
Gothenburg, which is one of the SUNSET Living Labs, has featured in a range of studies
including the EcoRegion
(http://www.baltic-ecoregion.eu/index.php5?node_id=110.105&lang_id=1), mainly due to its
size, infrastructure and openness to new planning approaches. Cereda (2009) discusses the
potential of compact city and densification strategies in her dissertation. Interestingly, she refers
to mobility coaching and reports on the positive impact it had, along with other suggestions
(e.g. car sharing). The BusTrip project (www.bustrip-project.net) provides evidence from other
European cities which implemented other approaches to achieve sustainable transport
objectives.
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Mobility coaching is a relatively new concept in transport. It was introduced during the last
decade and was initially lead by two consultancies in the UK and Germany, with particular
focus on Australia (Cairns et al, 2004). A range of individual consultants exist though (e.g. Steer
Davies Gleave – Travel Blending, SocialData – IndiMark, Oasis Coaching). Figure 2.4(1) provides
an overview of the approach adopted for personalised travel plans (i.e. mobility coaching) by
Steer Davies Gleave in the UK.

Figure 2.4 (1): TfL Personalised Travel Plan implementation scheme (i.e. mobility coaching) –
Source: DfT (2007)
OC Mobility Coaching is a Dutch consultancy with experience and expertise on this topic
too. This could be useful for SUNSET, particularly for the Enschede Living Lab, due to familiarity
with the Dutch context.
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Terminology used differs depending on the country, context, as well as policy objectives
and soft measures available. However, Cairns et al (2004) identify the impacts of three main
‘smarter choices’ on car use in urban areas. They discuss the impacts of:
 individualised marketing
 (early) travel blending programmes
 Living Neighbourhood / Living Change programmes

Figure 2.4 (2): Effect of individualised marketing programmes on car use in other countries Cairns et al (2004)
Findings reported vary based on each method used (Figure 2). Individualised marketing
had an impact between 2-14% reduction in car trips, with similar impacts from Living
Neighbourghood / Living Change programmes in Australian and Scottish cities. Travel blending
programmes, based on before and after travel diaries, had an impact of around 7% reduction
of car use in the respective samples with a corresponding increase in public transport trips (bus
and train). On average, it can lead to a reduction of car trips between 7-15% amongst targeted
population in urban areas. Interestingly, a study in two German cities demonstrated that the
largest increase in public transport trips was for shopping or leisure trips which accounted for
more than 70% of the travel behavioural change. Leeds featured in a small study by Jopson
(1998), whilst other UK cities where part of another study funded by DfT and promoted by
Sustrans. Therefore, it seems as an appropriate time to explore in more depth the applicability of
personalised travel planning in Leeds within SUNSET to report on its potential and transferability to
other UK and European cities.
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Furthermore, early findings (Cairns et al, 2004) show that the modal change impacts of
mobility coaching are sustained. This has been ratified in some case studies in Perth and
Adelaide in Australia, and also in Nuernberg and Kassel in Germany, through follow up studies
conducted six months up to four years after the initial personalised travel planning. An average
cost for personalized travel planning at that time had been estimated at £15 per participant.
Future implementation of personalised travel planning had been linked with the organizational
capacity to deliver large scale personalized travel planning programmes. Interestingly though,
findings from the Spitsmijden project in 2009 in The Netherlands (section 2.4.2) do not confirm
longitudinal effects of travel planning through (financial) incentives, so it is appropriate to further
test this within SUNSET. Additionally, the ability of local authorities to support such programmes by
meeting their costs would be crucial. Yet, all those findings need to be used only as an early
indication due to variations in context, statistics, users’ willingness to participate and the effect
on sample representation. However, SUNSET offers a promising alternative through the selected
Living Labs to address both of those challenges, on top of the additional experience acquired
during the last decade.
Until now, mobility coaching has been used more extensively in other disciplines, while
within transport research it has been mostly used with diverse focus. Disabled (www.mapleeu.com), obese or elderly (www.ask-it.org/ ) transport users have been at the core of studies
and schemes worldwide (Mobility Coach NZ, 2011). Bar-Haim et al (2010) provide an example
for children with mobility difficulties due to clinical issues, whilst Rimmer et al (2009) present an
example of the impacts of mobility coaching on a selected sample, addressing gender, obesity
and mobility issues. Their conclusion is that mobility coaching is more effective when applied in
various facets, namely through phone calls supplemented by monthly in person exercise support
groups.
However, it is essential for SUNSET to link the outcomes of mobility coaching and altered
travel behaviour with the motivation to achieve such objectives. Bijleveld et al (2010) have
conducted a clinical study to assess the relationship between conscious and unconscious
rewards and speed-accuracy tradeoffs, which is related to objectives. They found out that
behaviour varies depending on whether the reward is known or not, but also point out that there
is a learning curve for users. This is linked with mobility coaching and the objective to alter travel
behaviour, and may be of relevance to SUNSET when deciding the level, frequency or variation
of rewards for users. Ben-Elia and Ettema (2009) emphasize the significance of rewards to
achieve longitudinal alterations on travel behaviour, based on findings by psychologists.
Rewards are referred as carrots, in contrast to research about transport pricing which is referred
to as a stick. Based on the Spitsmijden project (section 2.4.2), they focus on a sample of nonparticipants. They conclude that to achieve sustained large scale travel behaviour changes, it is
crucial to have information about personal constraints, such as working time flexibility, household
constraints, as well as personal motivations. This information is useful for SUNSET to define personal
objectives, which may then be linked with system or overall policy objectives (see Section 3). It is
vital therefore to have access to information about e.g. working conditions, age, household
members. Those characteristics should be reflected in the user groups selection for each Living
Lab, making them comparable when possible. Employing the MaxSumo (http://www.maxsuccess.eu/wpb.phtml) broad guidelines, which fall within the EPOMM action, could be a helpful
starting point for SUNSET to define target groups and their objectives.

2.4.2 Spitsmijden, (Enschede, NL)
Spitsmijden is a concept that was tested in the western part of the Netherlands
(Randstad). The concept is to persuade people to avoid travelling inside peak hours. The
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incentives used are monetary rewards for avoiding peak hour car travel or usage of/saving for a
smartphone.
Spitsmijden 1
340 People travelling on the crowded motorway A12 from Zoetermeer to The Hague
(morning peak-hour) more than three times a week participated in this (10 week) pilot project.
During these weeks they were offered different incentives that were either monetary rewards (€3,
€7 or variable) or saving or using a smartphone when not travelling by car during the morning
peak hours. The variable monetary reward was €3 when people travelled in the less busy times
of the peak hour and €7 when they travelled outside the peak hour.
In the table below the effects of the monetary rewards are summarised. It can be seen
that the higher the monetary reward the more people avoid travelling by car during peak hours.
Most people switch to travelling earlier while others travel later or change to public transport. An
interesting thing is that bicycle use decreased during and after the pilot. This can probably be
explained by the fact that the winter started during the pilot period, which is not beneficial for
bicycle use. When the measurements before and after the pilot period are compared it can be
concluded that not many people changed their travel behaviour because of the project.
Table 2.4 (1) Effect of reward on car travel in Spitsmijden implementation

The effects of the Yeti smartphones on the travel behaviour are shown below. “Reward
not relevant” means that already enough money is saved to keep the Yeti or that not enough
days are left to save enough to keep it after the project. It can be seen that the effects are a lot
lower than those of the monetary rewards. Especially when only travel information is given the
changes are quite limited. The number of people that change to public transport however is
comparable to the people that got the monetary reward. Also with these incentives the before
and after measurements do not indicate radical change in travel behaviour by the participants.
Table 2.4 (2) Effect of Yeti Smartphones on car travel in Spitsmijden implementation
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Spitsmijden 2
Spitsmijden 2 is the second pilot project. Here the road section used was longer and only
monetary rewards were offered as incentive. 711 people participated in the pilot which lasted
about half a year. People were offered €4 for avoiding one of two road sections and €8 for
avoiding both.
In the table below the effects of the monetary rewards are summarised. It can be seen
that the number of cars that passed during the peak period reduced 48 to 61% during the
rewards. On a daily basis the number of passing cars reduces 20 to 32%.

Figure 2.4(3) Monetary reward in Spitsmijden implementation 2.
The modes of transport (below) did change because of the reward. Car usage
decreased from 85 to 80% and train, car pooling and working from home increased.

Page 40 of 68

Figure 2.4(4) Modal shift due to Spitsmijden implementation 2

2.4.3 Incentives Case study: Mobility Coaching (Göteborg, SE)
In the Göteborg neighbourhood of Lundby a group of 68 people participated in a
mobility coaching project in 2006. The group consisted of people that travelled by car nearly
always (5-7 days a week). They signed an agreement that they would leave their car at home at
least three times a week. In order to change their behaviour they met in group or individual
meetings. The lectures were for instance on diet, movement and personal motivation. The
participants were also offered help in finding public transport routes and visiting a bicycle repair
shop. Besides that health checks were done before and after the project and the participants
had to fill in a travel diary, both to make them more conscious of their travel behaviour. The
people divided themselves into three types of personalities: challenge me, put pressure on me
and Lazy/comfortable. People that concerned themselves as lazy/comfortable needed most
input from the coach.
The effects on the participants of this project were that car use reduced from 62% to 27%,
public transport-use increased from 11% to 20%, bicycle use increased from 16% to 26% and
walking increased from 9% to 26%. Along with car use the emissions of NOx (-67%) and CO2 (50%) reduced quite a lot. These effects were measured after the project and people indicated
that they believed to continue with their new travel habits. The project therefore is considered to
be very successful. The participants even became ambassadors and persuaded and prompted
others around them that did not participate in the project, which means the success/effect of
the project was even larger.
Conclusions for SUNSET
In SUNSET a travel diary is made by the mobile application. The emissions will also be
calculated. SUNSET users will therefore also be aware of their travel behavior and the
consequences in terms of for example, costs, emissions, time. Coaching can also take place
with the mobile application. What can be learned from this project is that letting people sign a
contract could be an interesting incentive to motivate people to change their behaviour. The
ambassador effect could be interesting to look at during the evaluation of SUNSET.
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2.4.4 Incentives Case study: Personalised Travel Planning (UK)
An early study about mobility coaching in the UK is a report about personalised travel
planning (PTP) by Cairns et al (2004). Although DfT has promoted this notion and 14 projects
were funded, at the time, only preliminary data from three cities were available. Thus, this
section reports on those findings from Gloucester, Bristol and Nottingham.
Individualised marketing schemes were implemented in selected areas of Gloucester and
Bristol, while a travel blending experiment took place in Nottingham. Obviously, each area
differed in size, population and its managing authority had diverse budget and staff resources
available. Nonetheless, all three schemes were managed by Sustrans and Socialdata, utilizing
their TravelSmart individualized marketing technique. It is interesting for SUNSET, that some basic
rewards were used for participants, mainly related to travel information (e.g. bus stop timetables,
local travel maps), but also gifts such as bicycle bells. This may have an impact on costs, with
lower per capita cost for increased participant numbers. Hence, the more participants use the
SUNSET application in each Living Lab, the lower the average cost and the larger the economies
of scale will be. Transport for London had estimated a per capita cost of £9-11 for 120.000150.000 participants in the large scale Travel Options programme. Reviewing all costs by all PTP
projects in the UK, Cairns et al (2004) conclude that per capita monitoring costs range between
£20-30, marketing costs between £10-30, while PTP development has a wider range between
£10-70. It is apparent then, that SUNSET has the potential to offer a significant cost reduction on
these costs, since monitoring and PTP development will be offered by the software application
at no additional cost for the system and the (local) managing authority reducing organizational
costs. Moreover, marketing costs may be shared with other (business) partners willing to
participate in the SUNSET incentives market place, reducing the level of this cost category too.
Findings in the three UK cities indicate that individualised marketing plans caused a modal
switch. Car use reduction was around 10% lower, public transport usage was 10-40% higher,
while the most remarkable change was observed in bicycle use which ranged from 51% to 133%
increase. The latter may be attributed to low initial usage though, in spite of being an
encouraging outcome. Small travel blending projects in Leeds and Nottingham in 1998 and 1997
respectively, had lower impacts on car use, whilst personalised journey planners in south
Yorkshire produced similar findings in public transport use.
Overall, it was concluded that in the UK, individualised marketing initiatives had reduced
car driver trips between 5-16%. On the other hand, all projects resulted in increased use of public
transport, and trips by walking and cycling. Regarding the most effective method, travel
blending techniques were less successful although this may be attributed to the small scale of
the schemes. It has been also highlighted that modal change has occurred more on leisure trips
rather than trips to school or work. The suggestion was thus to implement PTP or mobility
coaching in school travel plans, commuting and work related trips. Implementation in these
areas may allow also easier testing of social networks’ implications. The Enschede Living Lab is a
good opportunity to test this within SUNSET.
Other useful findings from this report (Cairns et al, 2004) are the selection of
implementation areas. This is a useful input to SUNSET WP7, since it can justify the use of the
selected Living Labs and also the diverse sample focus on its Living Lab. Additionally, the
dissimilar level of public transport and traffic congestion in each Living Lab are further interesting
factors influencing the success of mobility coaching and PTPs. A helpful suggestion for WP6 is the
caution required when using Cost-Benefit Analysis (CBA) to evaluate such schemes, since not all
costs and benefits can be monetised. Another interesting point was the absence of any
negative media coverage e.g. in Gloucester and the positive impact this had. This may be a
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minor issue, but it could have a key impact on the overall SUNSET application success. Lastly, the
increased viability of local shops and business through PTPs has been stressed, which is one of
the core elements of the SUNSET application through the business case and personalised
incentives.
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3. POLICY OBJECTIVES
This section should fulfil the first objective of Task 3.1 namely, ‘identify EU system transport
objectives for EU member states’. First, the EU objectives on transportation are reviewed. Second,
the local objectives on transportation in the various living lab cities are listed and linked to an EU
objective. Third, a summery is given on the similarities and differences between these objectives.

3.1 EU POLICY OBJECTIVES
This section should address the issue of the relationship between overall and overarching
policy objectives and those at the city level. How do they fit together (and any tensions
between overall and city level objectives)? What is European Commission rationale for
overarching policy documents? If there are common problems, environmental issues have
efficiency gains if dealt with in regional manner. First the objectives from the green paper on
transportation (2008) are listed, which are further specified in the EU action plan on urban
mobility (2009) and in the EU transport White paper (2011).
In the Green paper the EU established a small number of relatively clearly defined
objectives including: economic development, reduced congestion, greener towns and cities,
smarter towns and cities, improved accessibilities and improved safety and security.
Table 3.1(1): EU Green Paper System objectives and system impacts
EU system level objectives
Green paper (2008)
Economic development

EU system level themes from the
EU action plan Urban Mobility
(2009)3
Strengthening funding

Reduced congestion

Optimising urban mobility

Greener towns and cities

Greening urban transport

Smarter towns and cities

Focusing on citizens

Improved accessibility

Promoting integrated policies

Improved safety and security

Sharing experience and
knowledge

2

EU White paper vision / strategy
(2011)
Quality jobs and working
conditions
Quality, accessibility and
reliability of transport services
Clean urban transport and
commuting
European multimodal transport
information
Single European Sky, Single
European Railway Area, Blue
Belt (maritime)
Transport security and safe
transport
Reduction of Green House
Gasses with 60% by 2050

2

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2009:0490:FIN:EN:PDF

3

http://ec.europa.eu/transport/urban/urban_mobility/action_plan_en.htm
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In 2009, the EU translated these goals into 20 actions concerning urban mobility, divided
into 6 themes. The 6 themes are mentioned in table 3.1, but are not necessarily linked to the 6
objectives in the Green paper. Urban mobility is chosen, because in 2007, 72% of the European
population lived in urban areas, and this is increasing in the future. These actions are clearly for
the short term: the goals from the Green paper will not be reached with this action plan, but
more action is needed in the future.
In
March
2011
the
EU
published
the
White
Paper
on
transport
(http://ec.europa.eu/transport/strategies/2011_white_paper_en.htm).
This
document
comprehensively sets out the European Commission vision for transport for 2050. The most
important objective seems to be to achieve a 60% reduction of GHG emissions by 2050. This is
divided into 10 sub-goals, in the categories of more efficient fuels and engines, large use of more
sustainable modes (shift from air and car to rail and bicycle) and more efficient transportation
by using information systems and market-based incentives. Other objectives are included in the
vision and strategy (see table 3.1(1)). The paper concludes with 40 more short term initiatives
covering all aspects of transport use and policy including long and short distance travel and all
modes to make the goals more concrete.
The six themes from the Green Paper are present in the White paper and most of them
are made more concrete. However, one objective is strengthened from only urban traffic to all
European traffic: reducing GHG emissions (concerning the global environment). This objective is
set to be the most important one in the White paper, including a 60% reduction target. So that is
a big change of insight within three years. The most difficult to achieve objectives seem to be to
strongly reduce GHG emissions, whilst curbing mobility is not an option and growing and
supporting mobility is an objective. However, in section 2.4 of the Paper, demand management
is mentioned as a possible measure, which is not consistent with the earlier statement. But
indeed, for example by compact cities, it is very well possible to increase accessibility while
decreasing mobility.
The rationale for the European Commission Green paper Towards a new culture for
urban mobility was that, “European towns and cities are all different, but they face similar
challenges and are trying to find common solutions”(EC, 2007, P3) and the Green paper
intended “to explore if and how it can add value to action already taken at local level”, (2007:
p4). The EU went on to publish an action plan which intended to “ identify a series of concrete
actions and initiatives towards better and sustainable urban mobility.” (EU, 2009, p4) which was
formally adopted by the European Commission in September 2009.
The implications for SUNSET are that the policy objectives and aims at the EU level
conceptualise the transport sector and travel as being one aspect of the functioning of society
and that as such there can be contradictory and difficult to achieve aims associated with the
transport sector. Each country and city then sets their own objectives to try to complement
those at international level. In conclusion the EU in the Green Paper set out how it considers it
possible to make progress and reconcile seemingly contradictory aims, “[R]ethinking urban
mobility involves optimising the use of all the various modes of transport and organising "comodality" between the different modes of collective transport (train, tram, metro, bus, taxi) and
the different modes of individual transport (car, motorcycle, cycle, walking). It also involves
achieving common objectives in terms of economic prosperity managing transport demand to
guarantee mobility, quality of life and environmental protection. Lastly, it involves reconciling
freight transport and passenger transport interests whatever the mode of transport used.” (2007:
p4).
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52007DC0551:EN:HTML:NOTLast
accessed 22nd February 2011
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3.2 POLICY OBJECTIVES: Living labs Enschede
This section fulfils the following objectives
 Identify Living labs and reference cities system level transport objectives.
 Identify the indicators used to assess achievement of cities system level objectives in the
living lab and reference cities. Map the indicators used to assess achievement of Living
labs and reference cities system level objectives to EU system objectives.
 Assess limitations and strengths of the indicators used to assess achievement of Living
labs and reference cities system level objectives.
 Identify the individual’s travel objectives.
In this section we show how the declared system level objectives of the city of Enschede
complement those of the overall strategy of the EU white paper. This is done by comparing
columns 1 and two of Table 3.2(1) below. In this section we also identify the indicators that are
used to measure the city level objective and shown in the final column of Table 3.2(1). The Eu
city level objectives and the objectives of the city of Enschede and the city level transport
indicators are mapped in Table 3.2(1) allowing them to be easily matched together.
Table 3.2(1): System objectives for Enschede compared with EU objectives
EU
city
level
transport Gemeente
Enschede
city Gemeente
Enschede
city
objectives
level transport objectives4
level transport indicators
Economic development
Let transport facilitate the
city’s ambitions
Reduced congestion
Stimulate bus and bike use Bus & PT modal split; Travel
and mobility management to Time towards the city centre &
reduce car traffic growth
western
industrial
areas;
Intensities
Reduce car traffic in peak
periods by 5%

Greener towns and cities

Smarter towns and cities

Improved accessibility

Improved safety and security

(At least) Keep accessibility by
car of the city centre and the
western industrial areas at the
current level
Offer
accessibility
in
a
sustainable manner

Inform road users in order to
offer them freedom and
(modal) choice
Have public transport that is
accessible to disabled and
elderly people
Reduce the number of traffic
fatalities from 5 to 4 per year

Number
stops

of

accessible

bus

Number of fatalities; Number
of severe casualties

Mobility Vision (2009) , New Energy for Enschede (2009), i-Zone goals (2010) & Traffic Safety Plan
(2010), Gemeente Enschede
4
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Reduction
of Greenhouse
gases with 60% in 2050l (white
paper)

and the number of severe
casualties from 100 to 59 per
year in 2020
2.3% reduction of transportrelated energy use per year

Energy use; CO2 emissions

It can be seen that the city of Enschede have specified transport sector indicators at a
detailed level for Congestion, accessibility, safety and security and Greenhouse Gases. Although
it should be noted that there is a paucity of indicators for the personal security of travellers and
that in this impact category the focus is on transport safety. Not all the indicators will be
influenced by the SUNSET system, so for example those improvements which are indicated by
changes to infrastructure could only be changed as a tangential impact of the SUNSET system.
In mapping to the EU level objectives it can be shown that Enschede does match the same
objectives but there is variation within the objectives around the level of specification and the
enumeration or quantification of the indicators.

3.3 POLICY OBJECTIVES: Living lab REFERENCE CITY LEEDS
This section fulfils the following objectives
 Identify Living labs and reference cities system level transport objectives.
 Identify the indicators used to assess achievement of cities system level objectives in the
living lab and reference cities. Map the indicators used to assess achievement of Living
labs and reference cities system level objectives to EU system objectives.
 Assess limitations and strengths of the indicators used to assess achievement of Living
labs and reference cities system level objectives.
 Identify the individual’s travel objectives.
It provides an overview of how the EU city level objectives have been translated in the Leeds
and broader West Yorkshire context. This overview is based on the EU White Paper published in
2011 and the 15 year West Yorkshire Travel Plan published also in the same year. The first column
of the table mentions the key EU city level transport objectives, while the second column links
relevant Leeds city objectives with those broad EU objectives. Where applicable, the selected
indicators to quantify and monitor these objectives in Leeds and/or West Yorkshire are
mentioned.
Table 3.3(1): System objectives for Leeds compared with EU objectives
EU
city
level
transport Leeds city level transport Leeds city
objectives
objectives 5 (based on WY indicators
objectives)
Economic development
Deliver
improvements
to
transport that will support
ambitions.
Reduced congestion
Bus journey time
Increase the % of the core bus
http://www.wyltp.com/partnersandstakeholders/wyltp3qna
http://www.wyltp.com/NR/rdonlyres/1CF40EA9-62D8-4611-964EC6D1B663628E/0/V101a20110406Plandocument.pdf
5

level

transport

and
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network where journey time
variability in the peak period is
equivalent
to
inter-peak
conditions.

Greener towns and cities

Smarter towns and cities

Improved accessibility

Car journey time
reliability
Increase the % of the core
highway
network
where
journey time variability in the
peak period is equivalent to
inter-peak conditions.
Public transport
patronage
Increase rail and bus
patronage within West
Yorkshire
Travel Choices: Encouraging
and
influencing
more
sustainable travel choices by
understanding people’s wants
and needs and tailoring
marketing,
information,
education
and
support
activities to them.
Access to labour Market
Increase the number of the
total accessible workforce to
each of the West Yorkshire
centres.

Baseline is 69%. Objective for
2014 is 73.6%.

Access to local
services
Increase the % of residential
population within 30 min of a
local centre by public
transport.

In 2011:
Peak 69.6%. Inter-peak: 72.6%.
In 2014:
Peak 69%. Inter-peak: 70%.

Availability of key health
facilities (e.g. GPs surgery,
Hospital A&E etc.) within
reasonable travel times.
Access to facilities/assets that
promote positive health (e.g.
leisure, green space, parks,
community centres etc.).

Improve the overall levels of
accessibility to health facilities
and
facilities/assets
that
promote positive health.

For rail: to £29.3 mil from £27
mil.
For bus: to £175.3 mil from
£184.7 mil.
(Sums refer to the whole of WY)

Currently it is estimated at
102.000 for Leeds. Increase this
to 107.500 by 2014.
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Improved safety and security

Reduction
of Greenhouse
gases with 60% in 2050l (white
paper)

Reduce the risk of injury or
death in a traffic related
accident6
All road casualties –
people KSI
A 33% reduction in West
Yorkshire road user casualties
killed or seriously injured (KSI).
Low-carbon trips
(interim indicator)

From 1046 in 2011 to 960 in
2014 (for all of WY).

Increase the % of low carbon
trips (non-single occupant car
trips) crossing main district
centre cordons. The objective
for Leeds is to retain this at
63% for 2014.
(This indicator will be replaced over time by
an indicator derived from satisfaction
surveys).

NOx / PM10 emissions
Annual road traffic emissions
of NOx and PM10 across the
core highway network.

NOx - 10,367
PM10 - 278
CO2 - 2,225,736
Target already met in summer
2011.

A few interesting points arise when reviewing Table 3.3(2) regarding Leeds and the wider
West Yorkshire region. Initially, it seems as a quite detailed table, addressing most if not all EU city
transport objectives. Following a more thorough view though, one may identify some broad
objectives which are not defined in enough detail and would be difficult to monitor in the
subsequent years to assess whether the objectives have been met. A third issue arising is the
target setting level. It may be characterised as realistic, but not as too ambitious in certain
objectives, particularly for the first 3 years period (2011-2014). An example of the latter point may
be the bus and car journey time under the Reducing Congestion EU objective.
Returning to the point about broad objectives, it is noteworthy to focus on objectives such
as the emissions reduction based on improved system management and maintenance, the
safety and security objective of reduced floor risk, the improved accessibility objective of
reduced journey time to key health facilities, the Greener cities objective through improvements
regarding pollution, noise and biodiversity, the Economic Development objective of making a
positive contribution to enhanced productivity and competitiveness for all business or all of the
Smarter Towns and Cities corresponding Leeds city transport objectives. All these definitely
correspond to the EU White Paper objectives and are towards the right direction. Yet, they lack
clear definition which can lead to accurate monitoring and analysis for future mitigation or
improvement.
On the contrary, the fact that the targets set are realistic makes the plan feasible
according to current data. In particular, it is useful to avoid setting overambitious targets, since
then it is probable that the selected indicators will be used for other reasons from policy makers
6

http://www.leedscityregion.gov.uk/uploadedFiles/Research_and_Publications/Transport/4.%20L
CRTS%20Main%20Report(1).pdf 2009
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(Gudmundsson, 2003), not always aiming at fulfilling the pre-set objectives. Under this prism, it is
positive to set reasonable targets e.g. for Principal Road condition (5%) or for Access to Local
Services.
Lastly, there also some innovations introduced in the wider Leeds area, as for example the
new Permit Scheme in the EU Reduced Congestion objective which will be applicable for any
road works. This will be a permit required from any utilities provider or events organiser. It will
entail a quite detailed set of guidelines and regulations and it will impose fines if those are not
met resulting in traffic bottlenecks and delays. The objective is to reduce delays in delivering
road works and to improve traffic flows through better transport planning and management.
In sum, it may be argued that Leeds has set up a good plan for the coming years to
address transport challenges, translating well most of the EU city transport objectives. This puts
Leeds in an ambitious position compared to the other SUNSET Living Labs, taking into account
the technological and practical challenges of Leeds city. However, there are still some issues to
address to ensure adequate success.

3.4 POLICY OBJECTIVES:
GÖTEBORG

Living

lab

REFERENCE

CITY

This section fulfils the following objectives
 Identify Living labs and reference cities system level transport objectives.
 Identify the indicators used to assess achievement of cities system level objectives in the
living lab and reference cities. Map the indicators used to assess achievement of Living
labs and reference cities system level objectives to EU system objectives.
 Assess limitations and strengths of the indicators used to assess achievement of Living
labs and reference cities system level objectives.
 Identify the individual’s travel objectives.
It provides an overview of how the EU city level objectives match those of the city of
Göteborg. The first column of the table mentions the key EU city level transport objectives, while
the second column links relevant Leeds city objectives with those broad EU objectives. Where
applicable, the selected indicators to quantify and monitor these objectives in Leeds and/or
West Yorkshire are mentioned.
Table 3.4(1): System objectives for Göteborg compared with EU objectives
EU
city
level
transport Göteborg city level transport Göteborg city level transport
objectives
objectives
indicators
Economic development
No specific for transport but A functional and sustainable
for the region
business life
• Productivity
• Work opportunities
• Entrepenurship
Reduced congestion
Infrastructure
and
communications with high
standard:
- Public transports
- Road tolls (‘Congestion
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tolls’)
Greener towns and cities
Smarter towns and cities

Improved accessibility

Improved safety and security

Reduction
of Greenhouse
gases with 60% in 2050l (white
paper)

No specific

Market
share
transport systems

Infrastructure
and
communications with high
standard: Accessibility
Enhance social inclusion and
regeneration
in
deprived
areas

Share of commuting of born in
Sweden and of men and
women

Reduce the risk of injury or
death in a traffic related
accident7
More efficient and less energy
dependent transports
Increased use of renewable
fuels and new technology
Reduce transport related CO2
emissions

of

public

Reduced travel time, reduced
ticket
prices,
increased
punctuality
or
increased
frequency

Increased resource efficiency
is
in
focus
for
the
environmental indicators.
To
assess
whether
the
mitigation measures have
been good each project or
other activity related with the
action plan contains an
assessment of how the actual
project
or activity have
contributed to that the targets
have been achieved: climate
impact from transport related
emissions, so CO2 emissions,
energy use and fossil fuel use,
based on different share of
public transport system and
private cars

It can be seen that the city of Göteborg have specified transport sector indicators at a
detailed level for a number of objectives but the indicators are not quantified. The objectives
leargely map to those of the EU however there does not seem to be the same focus on
‘Greener towns and cities’. Göteborg does have a focus on Greenhouse gases and does not
have the same degree of focus on improving personal security.

7

http://www.leedscityregion.gov.uk/uploadedFiles/Research_and_Publications/Transport/4.%20L
CRTS%20Main%20Report(1).pdf 2009
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3.5 POLICY OBJECTIVES: City level commonalities
The objectives and indicators from the previous sections (3.1 to 3.4) are compared here.
Furthermore, limitations of these indicators are stressed. It can be seen that there are some
similarities among the individual city objectives, but also some differences. Here the six themes
are highlighted again, including similarities, differences and a critical review of those indicators.
Economic development
Both Enschede and Göteborg give vague objectives, which are as well able to include
Leeds’s objectives. Leeds’s objectives in itself (stimulate housing growth and reduce economic
gap with the rest of the country) are clear and contribute well to the European system
objectives. However, it is difficult to measure or model these objectives in advance by using a
transportation model. Another critical remark is that measures can also be taken the other way
around and may be more effective: housing growth at the right locations stimulates the use of
clean, safe and healthy modes like bicycle and public transport and provides the new
dwelling’s residents a lot of opportunities (jobs, facilities) nearby.
Reduced congestion
Both Leeds and Enschede have accessibility as an objective, which is excellent if one sees
the traffic system as a system that creates opportunities for citizens: the extent to which a citizen
has jobs, other people and other facilities within his / her reach. Goteborg focuses on high
standard infrastructure to operationalise accessibility. The cities deal differently with congestion
in the car network: Enschede sees the solution in reduction of the car traffic in peak periods with
5% and Leeds only wants to reduce time lost through transport, which leaves construction of
new car infrastructure open. This difference is a policy choice, and both objectives are able to
measure the reduction of congestion. However, the location of the reduction of the car traffic
will have influence on the effect, because reduction of car traffic in a non-congested situation
will not have an effect on the level of congestion. Göteborg adds high quality public transport
and congestion charging as measures, implicitly saying that congestion reduction is also one of
their goals.
Greener towns and cities.
All three cities focus on energy use / GHG emissions in the last row of the table, instead of
the city itself. Energy use / GHG emissions are globally very relevant, but only have indirect
effects on the environment in the cities itself. For that reason, it is somewhat strange that local
pollutants are not taken as an objective. Furthermore, the livability of cities can be influenced by
the quality of the urban environment, for example green areas in the city positively influence this
quality and infrastructure barriers negatively do.
Smarter towns and cities.
Enschede includes the provision of clear information for all modes as an objective, while
Leeds and Goteborg have not operationalised this objective. Göteborg proposes to measure
the outcome of this objective by the public transport share. The EU objective also includes
efficient use of scarce infrastructure by smart logistics.
Improved accessibility.
The cities have a different focus: Enschede focuses on accessibility for all kinds of users,
such as disabled and elderly people, while Leeds and Göteborg focus on social inclusion and
regeneration of deprived areas. In this way, all three cities include weak transport users here. The
EU objective also includes accessibility for general users. The cities do not choose to include that
here, but to include that in economic development and reduced congestion. However,
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Göteborg includes high standard communication and operationalises this objective by
measurable network characteristics (travel time, ticket prices, punctuality and frequency).
Improved safety and security.
Here Enschede, Leeds and Göteborg only look at traffic safety: Enschede aiming to
reduce the number of fatalities and severe causalities and Leeds and Göteborg aiming to
reduce the risk on traffic related accidents. A drawback of looking at real numbers is the lack of
enough observations for a reliable measurement. On the other hand, a drawback of looking at
risks is that these are difficult to estimate. The EU objective also includes social safety, for
example the risk of getting robbed.
Greenhouse gases
Reduction of Greenhouse gases with 60% in 2050 (from the White paper). In the current
transport system, greenhouse gases are strongly related to energy use, so here they are taken
together. This can also be seen from the city’s objectives: Enschede mentions energy use, Leeds
mentions greenhouse gas emissions and Göteborg mentions both. Although in the future the
relation between greenhouse gas emissions and energy use may become weaker, the
production of energy will always burden the environment somehow (e.g. use of natural
resources, use of space). Enschede quantifies the goal, while the other cities do not.

3.6 TRANSPORT SYSTEM LEVEL OBJECTIVES: Quantification
The aim of this section is to demonstrate how different policy level objectives can be
converted into values to be computed from system level models. This involves a definition and a
mathematical formulation. Once the policy level indicators associated with the objectives have
been formulated as mathematical functions they can be used in system level modeling. In
SUNSET this is necessary to ensure complementarity with Task 3.2 and other the subsequent tasks.
Efficiency
This component concerns costs that are related to the fact that infrastructure is a scarce
recourse. It can be viewed from a network perspective where the performance of the network
itself or parts of the network is studied, or it can be viewed from a zonal perspective where
accessibility plays an important role.
The network perspective deals with travel times, waiting times, schedule delays, monetary
travel costs, congestion, and level of service (LOS) on the various parts of the network. Taking the
strategic network vision of the road authorities into account a weighing procedure can be
applied where e.g. delays on one arterial are considered to be more important than on another
arterial.
Another way to assess the efficiency is through the concept of accessibility. For various zones
in the area of interest, the number of jobs, persons, shops, or any other service that can be
reached with a certain probability within a time period is determined. In fact this approach is
another way to weigh the various parts of the network, and further it can be applied to look at
specific travel purposes, e.g. commute, shopping, leisure, business, etc. Also the variability of the
level of service can be taken into account.
Furthermore at a system level the actual throughput of traffic might be used as an indicator.
Network efficiency can also be viewed as the ability to transport as many people as possible
under specific LOS conditions. This aspect is different from the concept of accessibility, which
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determines a potential throughput, where here we look at the actual throughput. One should
be very careful while using this indicator, because it can stimulate traffic without real system
benefits, for example in the case of advising a detour, because a detour implies more kilometers
traveled, also in a case it is not beneficial for the traveler.
Concluding, possible variables of interest that can also be measured are:
 Number of people / services to be reached within a certain time (as a function of
time)
 (Probability density functions of) travel time, waiting time, schedule delay
 (Spatial and temporal distribution of) delays
 Throughput
Externalities
Of further interest at the system level are the externalities of transport. Examples are traffic
safety issues, air pollution, noise and climate change. In fact it is very hard if at all possible to
measure these externalities. As a result these are considered to be a function of the
characteristics of traffic flows in the network.
Examples of quantification are given below (in the notation a is a link in the network, q is flow,
l is length and v is speed, other variables are often weights, or functions to determine emissions
based on speed).
Traffic safety: it is suggested not to use the number of injuries or deaths as a measure for
traffic safety. Also surrogate measures as time to collision, or time headways in general do
not apply in an urban setting. As a result we propose to use the relationship between
exposure and risk per road type.

zsafety = ååååqam (t )dad Rmd
a

t

m

a

d

Air quality or air pollution deals with the emission and concentration of substances as PM10,
NOX, SO2, O3 and VC’s. When determining the impact of these chemicals especially
concentration is important. However, this is often very hard to determine. As a result we
propose a similar procedure as in traffic safety where a location specific factor, possibly a
function of the degree of urbanization, is introduced as a weight. Further we follow the traffic
situation based model ARTEMIS.

zNOx = ååååwa qam (t )dad E mdNOx (vam (t ))
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Noise: here the same problems as with air quality arise. However, even more information on
the actual shape of buildings, number and height of trees, walls etc. is required. Therefore
we propose a same approach where we use a weighted average sound power level where
the weights are related to the degree of urbanization.
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GHG: to determine the emission of CO2 we rely on the ARTEMIS traffic situation based
emission model
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Use of space. The amount of urban space taken by infrastructure and by parking spaces
influences the amount of space available for other functions, such as dwellings, shops, parks,
squares. The space for infrastructure depends directly on the network and the long run
space for parking depends on the number of car trips that end in a specific urban area
(assuming that investing in underground parking is costly and thus not feasible for all parking
spaces).
Other possible objectives, but difficult to measure are:
 Use of natural resources
 Landscape pollution
 Deterioration of historical value
 Biodiversity
Objectives on a system level may be aggregated using for instance the technique of
monetization. Each of the objectives is given a weight where it is translated into costs. A well
known and used approach and technique is the use of the Value of Time to determine the socalled generalized cost or generalized time as a sum of travel cost and travel time. We propose
not to do this, but to keep a list of system objectives
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4. SUNSET SYSTEM OBJECTIVES
This section summarizes and clarifies which targets need to be used in order to reach the
overall SUNSET system objectives. In particular it discusses the relationship between the SUNSET
system objectives and the incentives for individuals to be involved and to remain involved in the
SUNSET system. The reader will get an understanding of the incentives that attract people to use
systems like SUNSET as well as an understanding of the incentives that might be useful to retain
active users. This understanding is essential in order to determine which incentives might have
the most potential to attract users to the SUNSET system and which incentives might have the
most potential to be retained. Obviously this is complementary to the use of incentives to
encourage behavioural changes to more sustainably travel behaviour.
The SUNSET system objective is to facilitate for urban region travelers to choose their ways of
traveling so that the overall personal transport systems become more sustainable (in technical
terms: ‘improves their sustainability performance, with regards to a set of well-defined
sustainability performance indicators’). The SUNSET system will not rely on the premise that the
travelers who make the choices that lead to more sustainable transport systems are any more
motivated to ‘think green’ than the average person, or that they are in any way otherwise
particularly motivated to sacrifice their time, efficiency, economy, pleasure, comfort, safety or
health for the sake of any sort of common good, such as nature, environment, future
generations or other citizens. There are related approaches where ICT is used to address such
idealistically motivated travelers, such as the Swedish Volvo initiated ‘Commute Greener!’
(http://www.commutegreener.com/). Hence, the SUNSET system intends to combine the
development of a new ICT-based travel service system with the objective that the personal
transport systems have a better sustainability performance.

4.1.1 SUNSET system criteria
The targets that need to be concerted to reach this combined SUNSET system objective
are described in the following. In particular it describes the relationship between the SUNSET
system objectives and the incentives for individuals to be involved and to remain involved in the
SUNSET system. It provides an understanding of the incentives that attract people to use systems
like SUNSET as well as an understanding of the incentives that might be useful to retain active
users. This understanding is essential in order to determine which incentives might have the most
potential to attract users to the SUNSET system and which incentives might have the most
potential to be retained.
The fact that the SUNSET system is intended to contribute to sustainable development of
personal urban travelling means that travelers who use the SUNSET system have the potential to
contribute to making the urban traveling more sustainable, at least within the scope where the
SUNSET system is implemented. This scope may be geographically limited to a certain urban
area, or be limited to address a specific set of transport modes or a specific category of
travelers or specific types of journeys. Regardless of the actual scope, the SUNSET system intends
to contribute to that this transport system has a better sustainability performance compared with
if the users were not using the SUNSET system.
To meet its objective the SUNSET system needs to concurrently reach the following targets:

Page 56 of 68

1. Significance: be used by a statistically representative part of each targeted category of
travelers,
2. Relevance: be useful to travellers of all addressed traveling modes,
3. Functionality: effectively guide the average users towards a traveling solution with better
or best sustainability solution, and
4. Measurability: enable measurement of the change of sustainability performance of the
personal urban travelling system that is due to the SUNSET system.
It should be stressed and reminded that all these four targets address expectations on users
that are truly free to choose not to use the SUNSET system. The system may be good at guiding
users and at giving them very good advice, but to without commitment from users the SUNSET
system will not be able to achieve its aims. In addition the initial trial may discourage potential
users if the usability and the interfaces are unattractive or if the effort involved seems wasted or
too arduous. For this reason it is essential to design systems of incentives. Incentives which can
make it attractive for targeted users to first try the system out, and when trying it they may need
incentives to take the effort of adding some configuration data, and then it may be expected
that they again need incentives to leave the application on their mobile phone even if it drains
battery power more quickly, or if there are concerns about privacy. Hence, incentives are the
key to succeeding with the SUNSET system objectives.
For example, addressing the 1st target, Significance, unless the SUNSET system is used by a
statistically representative part of targeted traveler categories it is not likely that the SUNSET
system really impacts the sustainability performance of the urban traveling system. It is therefore
essential to design a system of incentives to make people try out and start using the system, as
well as incentives to make them keep using it regularly.
Similarly, addressing the 2nd target, Relevance, unless the SUNSET system is useful regardless of
traveling mode it is not likely that the users will use the system when not riding the addressed
traveling modes. For example, if there are no incentives for car riders or bike riders to use the
system, they will not be addressed by any SUNSET messages. Car riders and bike riders routinely
use modes that have involve less necessity to consult scheduling timetables and they therefore
may be less likely to consider using a system system to help them travel, especially not if the
system at the same time costs battery time and privacy, for no good reason at all. However,
most people, particularly those living with others have some experience of scheduling and
coordinating between each other.
Addressing the 3rd target, Functionality, some users may be very interested in trying out new
ways to travel to work, while others are less interested unless there are clear incentives for them
to do so. It may be expected that initially the SUNSET Work Package 7 Living Lab design might
have to consider categorizing people according to their attitude to changing their current car
travel practices. This may involve identifying those who are ‘frustrated car users’. (Anable, 2005)
Alternatively it might be as useful to identify those groups who are ‘early adopters’. This is a well
accepted concept (Renaud and Bilsom) which characterizes the uptake of new technology as
a distribution and shows that in some cases there is a set of people who are ‘early adopters’,
these are users who are among the first to purchase or use a new product and who act as
‘ambassadors’ trying out the products and generating informal understandings of the use and
pleasure associated with the product. These ambassadors are an important consideration when
working with social networks as they can create a ‘snowball’ effect leading to greater adoption
by others of deterring other users. It is important to also consider the accumulative and
combinational effects of incentives that may be required to be able to encourage people to try
the SUNSET system.
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Finally we consider the address the 4th target, Measurability. This refers to the ability of the
SUNSET system to measure the impact of individuals changing their behavior on the transport
system and particularly on the sustainability targets. In this case this is a combination of the order
of magnitude of the change and also the numbers of people involved. But it also refers to the
ability to measure individual’s performance against their own targets and to present that data
back to them. It is likely that for some people the sustainability performance of the urban
traveling system is enough an incentive for them to use the SUNSET system and make it collect
data about their traveling behavior. But most people may need incentives to give up on their
privacy for the good of the statistical performance calculations. It is therefore essential that users
get a good incentive to provide information about their traveling mode, either by automatic
monitoring or manually.

4.1.2 Incentives to attract users to the SUNSET system
Having understood this important relationship between the SUNSET system objectives and
incentives, it is also important to elaborate about different types of incentives that may be useful
for the different targets levels and for different user categories.
Incentives that make people interested in testing the SUNSET system may range from
a) giving taster rebates on buses and trams,
b) different games associated with the riding of public transport vehicles and bicycles, and
c) different campaigns that combines elevating the awareness of the system as well as
giving social status to the users of the SUNSET system.
In addition the SUNSET system design needs to take into account, and where appropriate,
exploit the opportunity to work with a social network community and the formation of a social
network, to magnify the effects and influence of these incentives. In addition the SUNSET system
needs to be able to ‘piggy-back’ on other city level initiatives to produce synergistic effects. For
example, if a group of employers form an initiative to provide bikes for business travel then
SUNSET could respond to that by providing additionality to make the scheme more efficient e.g.,
dynamic bike location and get people interested in wider application of the SUNSET system in
their personal patterns of travel.
The SUNSET system of an ‘incentives marketplace’ offers the opportunity for the SUNSET
system to be responsive to changes in individuals travel once they have started to use the
application. In addition it has the potential to offer incentives to maintain and encourage
behavioral changes that the individual may have made. Once an individual has used the
SUNSET system for a while it is important also that the SUNSET system offers the right incentive at
the right time to sustain and intensify the changes in travel behavior and practice. As well as the
right incentive it is important that the SUNSET system itself uses applications that keep the
individual user interested, that are useful and inspiring and can make the user feel part of a
community. Evidence suggests (Ling, 2005) that the factors that make a system work include, (a)
uniqueness of individual’s contribution; (b) ensure unique contribution can be demonstrated; (c)
benefits from participation; (d) goal setting; (e) collective effort feedback. Although obviously
once someone has an application they may want it to become less ‘visible’ support and offer
only very precisely targeted information and incentives.
For those users who want and expect levels of engagement with applications then one way
to encourage persistent use over time may be to associate the SUNSET system with massive
information about life, traveling and living in the urban society, i.e. a combination of the social
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media network and information about the physical reality in which the traveling is made. Such
information mass may include information about shopping, cultural events, community reports,
and much more, Differently stated, the idea may be that the SUNSET system increases its
information mass in order to reach a high information gravity, If the SUNSET system can be a
natural window into that information gravity it is likely that the information gravity in itself will
attract many users. Other ways to keep users attracted to the SUNSET system is if they can be
activated in different ways, such as to collect different tags on buses, bus stops, trams, parking
places etc. or if there are different lotteries associated with the system. Additionally the SUNSET
system could develop a set of incentives which are associated with a ‘loyalty bonus’. So
incentives accrue to the individual over a period of time and are given because the individual
has achieved targets associated with the sustainable behavior they wish to adopt. In order to be
effective at changing travel behavior, the incentives should be designed acknowledging that it
takes time for people to fundamentally change the way they do things. Hence, a car driver may
be motivated to change into a bus rider if he or she first need to collect tags on buses for 21
days in order to acquire an incentive, such as, a rebate on monthly tickets, a new status level in
a social media network, or some other reward or prize that is associated with the incentive.
Finally it is important to note that the actual definition of success is one which will be
explored and decided in the evaluation work in Work Package 6. A general definition of success
is ‘a sustained behavioural change’ which positively contributes to the sustainable transport
system. Work in this area will take into account knowledge on the longer-term impacts of
incentives and the ability of any one incentive to bring about prolonged and permanent travel
behavior change.
Retention and attraction to the SUNSET system may require different types of incentive and
these may also vary according to person types and in addition the SUNSET system has the
flexibility and responsiveness to be able to exploit the novelty effect of a range of different
incentives. This novelty effect of the SUNSET system may fade over time and incentives may
need to intensify and change to account for this.
Since the SUNSET system addresses the average traveler with no specific preference to
idealism or ‘green thinking’ the SUNSET system objectives become closely related to the systems
of incentives presented to travelers. The travelers need relevant incentives to change their
routines and habits. The success of the system depend on how well the objectives of the overall
system are balanced with regards to the different thresholds that people experience when first
trying the system, when using the system, to get to stick with the system, to change their traveling
behavior, and to share their privacy. The SUNSET system is successful driving towards sustainable
development when these relationships are understood and combined and are set in operation.
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5. CONCLUSION
The main innovation of the task has been (a) the conceptualisation of individual’s travel
objectives; and (b) theorising the relationship between incentives and individuals objectives. The
main results are:
 Accounts of individuals travel objectives;
 Mapping of transport policy objectives of the EU and each of the living lab cities;
 Framework for relationship between incentives and objectives in individuals travel;
 Outlining incentives with most potential in Living Lab cities;
 Outlining relationship between incentives in travel and incentives to attract individuals to
using the SUNSET application
One of the innovations at the centre of the SUNSET project is the development and use of
incentives to encourage and motivate sustainable travel behaviour and to encourage use of
the SUNSET application. This Deliverable contributes to that innovation by providing the
foundation for the intelligent use of incentives in subsequent SUNSET tasks responsible for
balancing system and individual goals (Task 3.2); the design of empirical work on the detail on
incentive effectiveness, (Task 3.3); the choice mechanism for designing the most efficacious
incentive (Task 2.4) and the outward-facing application (Task 4.3); and as insight for developing
the User requirements scenario in Task 1.1; and for Living Lab experimental design in Work
Package 7 (Task 7.1) and the evaluation design in Work Package 6, Task 6.1.
In addition the Deliverable describes the objectives at the transport policy level for the cities
involved in the SUNSET Living Lab (Enschede, NL; Göteborg, SE; Leeds, UK) and finds that there
are a number of commonalities between the three living lab cities highlighting the importance
of economic development for all cities, the aspirations to reduce congestion without damaging
economic prosperity. The cities deal differently with congestion in the car network: Enschede
sees the solution in reduction of the car traffic in peak periods with 5% and Leeds only wants to
reduce time lost through transport, which leaves construction of new car infrastructure open. This
difference is a policy choice, and both objectives are able to measure the reduction of
congestion. However, the location of the reduction of the car traffic will have influence on the
effect, because reduction of car traffic in a non-congested situation will not have an effect on
the level of congestion. Göteborg adds high quality public transport and congestion charging
as measures, implicitly saying that congestion reduction is also one of their goals. All three cities
focus on energy use / GHG emissions instead of the city itself. Energy use / GHG emissions are
globally very relevant, but only have indirect effects on the environment in the cities itself. For
that reason, it is somewhat strange that local pollutants are not taken as an objective. All cities
express some aspirations to be ‘smarter towns’ and Enschede includes the provision of clear
information for all modes as an objective, while Leeds and Göteborg have not operationalised
this objective. The cities have a different focus for improved accessibility. Enschede focuses on
accessibility for all kinds of users, such as disabled and elderly people, while Leeds and
Göteborg focus on social inclusion and regeneration of deprived areas. IN addressing improved
safety and security Enschede, Leeds and Göteborg only look at traffic safety: Enschede aiming
to reduce the number of fatalities and severe causalities and Leeds and Göteborg aiming to
reduce the risk on traffic related accidents. The EU objective also includes social safety, for
example the risk of getting robbed. The reduction of Greenhouse gases with 60% in 2050 (from
EU White paper target). In the current transport system, greenhouse gases are strongly related to
energy use, so here they are taken together. This can also be seen from the city’s objectives:
Enschede mentions energy use, Leeds mentions greenhouse gas emissions and Göteborg
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mentions both. Although in the future the relation between greenhouse gas emissions and
energy use may become weaker, the production of energy will always burden the environment
somehow (e.g. use of natural recourses, use of space). Enschede quantifies the goal, while the
other cities do not.
A comprehensive understanding of the objectives and motivations involved in travel for
individuals is a necessary prerequisite for the intelligent development and effective use of
incentives. It will allow us to present the SUNSET application as an attractive application to use
which has the potential to result in significant benefit to the individual. In addition it is an essential
prerequisite for optimising individuals travel objectives with the objectives of sustainability in city
transport management. Understanding why individuals travel and understanding what motives
them underpins the creative development of effective incentives and contributes positively to
the successful application of incentives to positively motivate individuals. If that is done in a
direction that achieves both their individual travel needs, system objectives and wider objectives
then that contributes to the SUNSET objective of creating a more sustainable transport system.
This Deliverable provides an argument that individual’s objectives includes the obvious
apparent utilitarian functions of ‘going to the shops’ or ‘going to work’ or ‘taking children to
school’ but also the relatively deep-seated motivations of efficiency and optimisation of
obligations and dependents; living up to one’s self-image and beliefs; or minimising effort and
costs. In the presentation of three ‘state-of-the-art’ accounts of individual’s objectives the
Deliverable highlights the following factors as the most important in understanding individuals
objectives for travel: Time, Household Scheduling, household resources and costs, social
networks, normative beliefs and expectations, identity and culture, pleasure.
The deliverable identifies a series of different incentives mapped against each of the factors
underlying travel motivations to contribute to the design of city specific incentives. In SUNSET it
would be most productive to think of incentives based around:

















saving time,
changing the productivity of time
offering more control over how time is spent
offering more control over how time is planned
saving money
generating money
recognition of progress and success
self generated communities of practice
information
ways to swap information with others
information real-time
information and promotion of non-car modes emphasising pleasurable aspects derived
from individual or generic, e.g., physiological feeling of walking, jogging, cycling,
Tranquility of bike ride; experiencing nature
Messages around: enjoying ‘slow living’ and not being a member of the ‘rat-race’
member but able to downsize. Probably most relevant to particular social categories e.g.,
deprived without children and least deprived with young families.
Population segmentation according to attitude to car use including dissatisfied car
owners and users, in UK expect to have a category of frustrated cyclists
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Other aspects of identity and cultural roles – being a good mother or father, being good
friend, being good neighbour, being good employee, gendered roles.
Status. Culturally specific and patterns and perception of ownership and consumption of
goods but also behaviour – shopping local, growing own food, cycling, walking.
Messages around: Being green
Information on being healthy and fit

In conclusion it can be stated that one of the innovations and strengths of the SUNSET system
over most other initiatives to change travel behavior using incentives, is the dynamic nature of
the optimization and the incentives marketplace. It is this that makes it very flexible and
responsive to the specific circumstances of the individual traveler and gives it the potential to
offer the right incentive at the right time, in combination or singly, in a one-off or accumulative
manner. Developing this is the work that will be taken forward in subsequent activities to field trial
the incentives in Task 3.3; and to develop optimal combinations of system and individual
objectives in Task 3.2; and the development of an ‘incentives marketplace’ Task 2.4; as well as
an outward facing application in Task 4.3; and used to inform the development of the scenarios
and user requirements in Task 1.1; the mobility patterns recognition in Task 2.2 and the Living Lab
design in Task 7.1 as well as the evaluation in Task 6.1. This Deliverable offers a solid foundation
for the SUNSET system development.

Page 62 of 68

References
Ajzen, I From intentions to actions: A theory of planned behaviour, in: J. Kuhl, J. Beckman (Eds.),
Action control: From cognition to behaviour, Springer, Heidelberg, Germany, 1985, pp. 11-39.
Ajzen, I The theory of planned behaviour, Organizational Behavior and Human Decision
Processes 50 (1991) 179-211.
Anable, J 2005. 'Complacent Car Addicts' or 'Aspiring Environmentalists'? Identifying travel
behaviour segments using attitude theory. Transport Policy 12(1) pp 65-78. [Online]

http://www.sciencedirect.com.
Axhausen K.W., (2001) Social networks and travel behaviour, (ESRC workshop ―Mobile network
seminar series – New communication technologies and transportation systems‖, Lucy Cavendish
College, Cambridge, February 2002. Last accessed 20th May 2011.
http://www.its.leeds.ac.uk/projects/mobilenetwork/downloads/Social_networks_and_travel_beh
aviour.ppt)
Bar-Haim S. et al (2010) Effectiveness of motor learning coaching in children with cerebral palsy:
a randomized controlled trial, Clinical Rehabilitation, 24, pp. 1009-1020.
Ben Akiva, M., McFadden, D., Train, K., Walker, J., Bhat, C., Bierlaire, M., Bolduc, D., BoerschSupan, A., Brownstone, D., Bunch, D., Daly, A., de Palma, A., Gopinath, D., Karlstrom, A.and
Munizaga, M. (2002) Hybrid choice models: progress and challenges. Marketing Letters 13, pp.
163-175.
Ben-Elia, E., Ettema, D. (2009) Carrots versus sticks: Rewarding commuters for avoiding the rushhour—a study of willingness to participate, Transport Policy, 16(2), pp. 68-76.
Bhat, C. (2007) Econometric choice formulations: alternative model structures, estimation
techniques, and emerging directions. In K. Axhausen (ed), Moving Through Nets: The Physical
and Social Dimensions of Travel. Selected papers from the 10th International Conference on
Travel Behaviour Research, Elsevier, pp. 45-80.
Bijleveld, E., Custers, E., Aarts, H. (2010) Unconscious reward cues increase invested effort, but do
not change speed–accuracy tradeoffs, Cognition, 115, (2), pp. 330-335.
Boden, D and Molotch H.L., (1994). „The Compulsion of Proximity‟, in R. Friedland and D Boden
(Eds.), NowHere : Space, Time and Modernity (London: University of California Press).
BusTrip (2008) http://www.bustrip-project.net/documents.htm [accessed 19 April 2011]
Button K J (1982) Transport economics, Heinemann, London.
Cairns, S., Sloman, L., Newson, C., Anable, J., Kirkbride, A., Goodwin, P. (2004) Smarter choices –
Changing the way we travel: 5. Personalised Travel Planning, DfT, London.
http://webarchive.nationalarchives.gov.uk/+/http://www.dft.gov.uk/pgr/sustainable/smarterch
oices/ctwwt/ter5personalisedtravelpl5767.pdf [accessed 6 May 2011]

Page 63 of 68

Cereda, V. (2009) Compact city and densificatio nstrategies: The case of Gothenburg,
Dissertation Masters of European Spatial Planning and Regional Development, Blekinge
Technical Highschool, 11 May 2009 (p.51)
Cherchi, E. (2009) Modelling individual preferences, State of the art, recent advances and future
directions, Workshop on: Methodological Developments in activity-travel behaviour anlaysis, 12
International Conference on Travel Behaviour Research, 13-18 December, Jaipur, India.
Church, A. M. Frost, K. Sullivan (2000) Transport and social exclusion in London Transport Policy 7
(2000) 195-205
Davis, F D (1989) Perceived usefulness, perceived ease of use, and user acceptance of
information technology, MIS Quarterly 13(3) (1989) 319-340.
Department for Transport, (2007) Making Personalised Travel Plans work, Lifestyle and travel
behaviour
characteristics
(section
7.20,
p136-137),
http://www.dft.gov.uk/pgr/sustainable/travelplans/ptp/makingptpworkcase.pdf [accessed 19
April 2011]
Ellis, Frank (2000) Rural Livelihoods and Diversity in Developing Countries (Oxford, Oxford
University Press)
European Commission, 2007, Green paper (2007)Towards a new culture for urban mobility
“ available from the website:

http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52007DC0551:EN:HTML:NOT

Last

accessed 22nd February 2011
European Commision, 2009, Action Plan, (2009)

http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52009DC0490:EN:NOT

EC (2011a), WHITE PAPER, Roadmap to a Single European Transport Area – Towards a
competitive and resource efficient transport system, available from website,
(http://ec.europa.eu/transport/strategies/2011_white_paper_en.htm).
EC (2011b), Impact Assessment, Commission Staff Working paper, accompanying
documentation to the White Paper; Roadmap to a Single European Transport Area – Towards a
competitive resource efficient transport system.
Available
from:
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=SEC:2011:0358:FIN:EN:PDF Last accessed 13th
July 2011.
Freudendal-Pedersen, M., (2005). „Structural Stories, Mobility and (Un)freedom‟, in Thyra Uth
Thomsen, Lise Drewes Nielsen and Henrik Gudmundsson (Eds.), Social Perspectives on Mobility
(Aldershot: Ashgate Publishing Limited).
Gärling, T. and K.W. Axhausen (2003) Introduction: Habitual travel choice. Transportation, 30, 111.
Gershuny J., O. Sullivan, 2004, “Inconspicuous Consumption: work-rich, time-poor in the liberal
market economy”. Journal of Consumer Culture, 4(1), pp 79-100.

Page 64 of 68

Giddens A., (1984) The Constitution of Society, Polity
Granovetter M., (1973) ‗The strength of weak ties: a network theory revisited‘, Sociological
Theory Vol. 1, pp 203-233.
Grieco M., (1995) ‘Time Pressures and Low Income Families: The Implications for Social‘ Transport
Policy in Europe‘, Community Development Journal, Vol. 30, no. 4. pp347-363.
González, M.C., C.A. Hidalgo and A.-L. Barabási (2008), ‘Understanding individual human
mobility patterns’, Nature 453: 779–82. (There is an Addendum (12 March 2009) associated with
this document.)
Goodwin, P. (1996) Empirical evidence of induced traffic, Transportation, 23(1), pp. 35-54.
Gudmundsson, H. (2003) The policy use of environmental indicators – Learning from evaluation
research, The Journal of Transdisciplinary Environmental Studies, 2(2), pp.1-12.
Hägerstrand, T. (1970), ‘What about people in regional science?’, Regional Science Association
Papers 24: 7–21.
Hillman M, J. Adams and J. Whitelegg, (1990), One False Move, PSI : London.
Hodgson, F. C. Structures of encounterability: space, place, paths and identities, in: J. Urry, and
M.S. Grieco (Eds.), Mobilities: new perspectives on transport and society, Farnham, Ashgate,
2011.
Jara-D az S (2007) Transport economics theory, Elsevier.
Jain, J. and G. Lyons (2008), ‘The gift of travel time’, Journal of Transport Geography 16: 81–89.
Jones, P.M,, M.C. Dix, M.I. Clarke and I.G. Heggie (1983), Understanding Travel Behaviour,
Gower: Aldershot.
Jopson A., (2004a) Can Psychology Help to Reduce Car Use Revisited, proceedings of University
Transport Studies Group conference, Newcastle, 2004.
Jopson A., (2004b) The Role of Norms in Mode Choice, proceedings of International Conference
of Traffic and Transport Psychology, Nottingham, 2004.
Jopson A., (2004c) Assessing New Transport Policy Instruments, proceedings of World Conference
on Transportation Research, Istanbul, 2004
Kwan M-P, Dijst M. and T. Schwanen, (2007) The interaction between ICT and human activitytravel behaviour, Editorial, Transportation Research A, Vol. 41, Feb, 121-124.
Kwan (2003), available from
http://www.geography.osu.edu/faculty/mkwan/Gallery/STPaths.htm last accessed 13th July
2011
Lyons, G. and Urry, J. (2005). „Travel time use in the information age‟, Transportation Research
Part A, 39, pp. 257-276.

Page 65 of 68

Larsen J, Urry J. and Axhausen K. (2005) Social networks and future mobilities, draft final report to
DfT.
Larsen, J. J. Urry and K.W. Axhausen. 2006. Mobilities, networks, geographies. Aldershot : Ashgate.
Larsen, J. J. Urry and K.W. Axhausen. 2006. Geographies of social networks: Meetings, Travel and
Communications, Mobilities, Vol.1, No.2, 261-283, July 2006.
Lerman S.R. and Louviere J.J. (1978) The use of functional measurement to identify the form of
utility functions in travel demand models. Transportation Research Record, 673, pp. 78-85.
McFadden, D. (2000) Disaggregate Behavioral Travel Demand’s RUM Side. A 30-Year
Retrospective. In D. Hensher (ed), Travel Behaviour Research. The leading edge. Pergamon Press,
pp. 17-63.
Marketing voor duurzame mobiliteit: (SUMO) worsteling met de effectiviteit van beleid,
http://www.cvs-congres.nl/cvspdfdocs/cvs09_222.pdf (in Dutch)
Metz, D. (2008) The myth of travel time saving, Transport Reviews, 28(3), pp. 321-336.
Miller, H, (2004) Activities in Space and time, in P. Stopher, K. Button, K. Haynes and D. Hensher
(eds.) Handbook of Transport 5: Transport Geography and Spatial Systems, Pergamon/Elsevier
Science
Mobility Coach NZ (2011)
[accessed, 19 April 2011]

http://www.mobilitycoach.co.nz/mobility-resources.htm

Mokhtarian, P. Salomon, I. and Redmond, L. (2001). „Understanding the Demand for Travel: It‟s
Not Purely „Derived‟‟, Innovation, Vol. 14, No. 4, pp. 355- 380.
Mokhtarian, P., Salomon, I., Redmond, L. (2001) Understanding the Demand for Travel: It's Not
Purely 'Derived', Innovation: The European Journal of Social Science Research, 14(4), pp. 355-380.
Nash, C. (2001) Equity versus efficiency in transport systems. In Button, K. , Hensher, D. (eds.)
Handbook of Transport Systems and Traffic Control, Pergamon, Vol. 3, pp. 33-40.
Neutens T. T Schwanen, and F Witlox, (2010) The Prism of Everyday Life: Towards a new Research
Agenda for Time Geography, Transport Reviews. Vol. 31: 1, 25-47.
Oasis Coaching (2011) http://www.oasis-coaching.com/Mobility-Coaching.php [accessed 19
April 2011]
Ortúzar, J.de D. (2006) Defining the state of the art in discrete choice modelling. Workshop on
Transportation and Sustainable Cities. Universidad de Chile, Santiago.
Ortúzar J.de D. and Willumsen, L.G. (2001) Modelling Transport, Third Edition, John Wiley & Sons,
Chichester.
Pahl R., (2000) On friendship. Cambridge: Polity
Parker, D, Manstead, A, Stradling, SG and Reason, J 1992. Determinants of Intention to Commit
Driving Violations. Accident Analysis and Prevention 24(2): pp 117-131

Page 66 of 68

Priemus, H., Flyvbjerg, B., van Wee, B. (2008) Decision-making on mega-projects: cost-benefit
analysis, planning and innovation, Edward Elgar, Cheltenham.
Preston, J. Wall, G., Batley, R., J Ibáñez, N., Shires, J. (2009) Impact of delays on passenger train
services, Transportation Research Record: Journal of the Transportation Research Board,
2117/2009, pp. 14-23.
Putnam (2000) Bowling alone. The collapse and revival of Amercian community. New York:
Simon and Schuster
Renaud, R and J. van Biljon, Predicting technology acceptance and adoption by the elderly: a
qualitative study, in: Proceedings of the 2008 Annual Research Conference of the South African
institute of Computer Scientists and information Technologists on IT Research in Developing
Countries: Riding the Wave of Technology, SAICSIT '08, vol. 338, ACM, New York, 2008, pp. 210219.
Rimmer, J. Rauwort, A., Wang, E., Heckerling, P., Gerber, B. (2009) A randomized controlled trial
to increase physical activity and reduce obesity in a predominantly African American group of
women with mobility disabilities and severe obesity, Preventive Medicine 48, pp. 473-479.
Steg, L 2005. Car use: lust and must. Instrumental, symbolic and affective motives for car use.
Transportation Research A 39(2-3): pp 147-162
Stradling, S.G., c2006. Moving around: some aspects of the psychology of transport, Foresight
Intelligent
Infrastructure
Systems
Project,
[Onlline]

http://www.foresight.gov.uk/Intelligent%20Infrastructure%20Systems/Moving_around.pd
f (17/11/08).
Stradling, SG, Meadows, M and Beaty, S 2000. Helping drivers out of their cars Integrating
transport policy and social psychology for sustainable change. Transport Policy 7, pp 207-215.
[Online] http://www.sciencedirect.com.
Thanos, S., Wardman, M., Bristow, A. (2011) Valuing Aircraft Noise: Stated Choice Experiments
Reflecting Inter-Temporal Noise Changes from Airport Relocation, Environmental and Resource
Economics, DOI: 10.1007/s10640-011-9482-x
Train K. and McFadden D. (1978) The goods/leisure trade-off and disaggregate work trip mode
choice models, Transportation Research, 12(5), pp. 349-353.
Venkatesh, V., M.G. Morris, G.B. Davis, F.D. Davis, User acceptance of information technology:
toward a unified view, MIS Quarterly 27(3) (2003) 425-478.
WYLTPP (2011) My Journey – West Yorkshire: Connecting people and places, West Yorkshire Local
Transport Plan 2011-2026, Full document, Metro – West Yorkshire Local Transport Plan Partnership
www.wyltp.com [last accessed on 20/6/2011]
OC Mobility Coaching Websites

Ask-It project: http://www.ask-it.org/index.php?page=about
MAPLE project: www.maple-eu.com
dMAX-Success: www.max-success.eu
Page 67 of 68

Page 68 of 68

