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Introduction & Context
For decades, many societies have been built and revolved around the private car. This has
resulted in deep-set preferences for car-use for many – an attitude that, so far, as appeared
very difficult to break.
However, private car, PT and rail are no longer the only modes available to help us get around.
There are new modes, such as car-sharing or car-pooling, and other on-demand services
exploding onto the market and new modes will continue appearing as the technology advances.
It won’t be long before the first self-driving cars are on public roads! And new options such as ebikes are reducing some of the barriers to active travel modes.
In order to achieve the [sustainable transport goals]… it is important that those target groups
responsible for mobility policies and product and service provision understand which mobility
innovations will be accepted by different groups and generations of the European public.
From the review work done so far during the project, it is clear that the current ‘professional
mind-set’ of policy makers and planners along with mobility product and service providers does
not reflect the changing mobility attitudes and behaviours across Europe.
The MIND-SETS approach will provide a completely new perspective on our understanding of
mobility attitudes, choices and behaviour. Not mobility as seen from within the traditional,
narrow perspective of the transport planner, but an understanding of mobility from a much wider
perspective: A perspective that also takes into account current disruptions within this market;
such as technology, societal roles, and the economic climate.
Through this approach, we hope to fully appreciate the rapidly changing mobile world in which
we live.
Why is a new approach needed? What makes this approach different? What do other
approaches not consider? (Emphasise that step-back is needed, to view mobility decision
making from a multi-disciplinary perspective.)
The way we see, use, and what we expect from our mobility has been changing.
Mobility is now an expectation; a commodity; a service. We expect to be able to get where we
need to go, whenever we need to go.
What have we achieved in the deliverables to date? How do they come together in this
approach?
During the project so far, an extensive literature review has taken place, in which a variety of
perspectives towards mobility behaviour have been considered from different disciplines.
These perspectives are brought together in this approach; combined into one coherent
approach that will provide a new and better understanding of the needs of their markets, how
these needs have been changing in relation to new technologies and changing lifestyles, and
how they might continue to change in the future.
How this will be used for the guidelines and MSKC?
The approach outlined below will be developed into a set of guidelines, so that the new
knowledge gained through this project can be used by our stakeholders, to produce mobility
polices, products and services that are more tailored to changing user wants, needs and
requirements, both personally and towards society in general, receive better support and
acceptance from users, and that lead to greater social inclusion and better access to economic
opportunities.
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This knowledge will also be integrated into the MIND-SETS Knowledge Centre – an online,
interactive database…

The Overall MIND-SETS Approach
From these different perspectives, we have identified 4 key concepts, or ‘building blocks’, for the
MIND-SETS logic, which combined, can provide a more comprehensive understanding of how
people see and use mobility.
Each of these 4 concepts will be broken down in the following chapters, with the intention of
explaining how that concept influences and alters mobility attitudes and behaviours, and how it
interacts with the other concepts.
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Human Footprint – Mobility as a Lifestyle Concept
The strength and importance of mobility has been understated in the past due to its restricted
definition as the ability to travel from A to B. This view of mobility clouds the important ways in
which mobility contributes to physical and psychological well-being, to personality, to social
identity, and to lifestyle.
Much of the conventional thought on mobility focuses on the actions of individuals, and takes no
account of the influence of others or the environment on the behaviour of an individual. This way
of thinking misses the importance of our relationship with the built environment, and the way in
which it affects our physical and mental lives; influencing our physical and psychological wellbeing, and even subtly shaping our behaviours.
The role of mobility in society is changing. It is redefining the abilities of individuals to move
about in time and space to satisfy their activity needs, thereby influencing the chances and
opportunities that are available to those individuals. Travel time is no longer ‘wasted time’. The
private car is no longer the only channel through which to project your personality.
The changing role of mobility is changing the way we live our lives. The way in which we use
mobility to facilitate the activities that are important to our lifestyle choices and us is a reflection
of what mobility means to us, as individuals; and how we perceive ourselves within our society.
The human dimension of the mobility mind-sets approach posits that individual (e.g. values,
personal norms, personality characteristics), social (e.g. social norms, cultural norms, social
environment), and contextual (e.g. physical environment, objective elements associated with
travel) factors must be considered to understand the role of mobility in society, and the decisionmaking process for mobility choices.

3.1 Layers of mobility decision-making
Based on that, one can identify four ‘arcs’, which reflect different ‘levels’ within the individual
decision-making process, and therefore influencing, to different extents, the resulting mobility
behaviours. These ‘arcs’ reveal a series of factors that, in combination, come together to define
the role of mobility in our lives, and how we perceive the different options available to us.
Objective
elements

Perceptual
filter

Value sets and
beliefs

Personal
construct
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We build on traditional models of decision-making – understanding that perceptions of time and
cost do still play a part in the decision-making process. However, through this model, we show
that it is important to consider not only these factors, but also factors that play a less visible part
in people’s mobility choices; are less easy to quantify, but play a large role in determining how
people perceive different forms of mobility, and determining the values that they place on
different aspects of mobility.
Notably, this model enables us to see how people’s core beliefs and values can interact with the
environment and society around them to influence their mobility behaviours.
3.1.1 Objective Elements
The outer layer of the model shows the ‘objective’ elements of mobility decisions. These are
decisions and choices based on quantifiable and comparable concepts, such as time and cost
of the decision or based on contextual characteristics, such as where people live and their
physical environment.
It is often assumed that there is a point at which one factor will be ‘traded-off’ for another.
3.1.2 Perceptual Filter
Although these objective elements do influence mobility and lifestyle choices, it is not the
elements themselves, but rather the perceptions of the elements that influence the choice.
These perceptions can be influenced by experiences, heuristics (mental shortcuts or
assumptions), or by the inner layers of the rainbow.
These perceptions can lead to biased judgements rather than actual considerations. A clear
example of this is how people perceive the use of their private car as less costly compared to
using modes such as public transport on a daily basis. This is because the upfront cost of the
car is no longer a part of the choice-making process. This layer attempts to explain how different
choice attributes, or different aspects of mobility, can be perceived as more or less important
when compared to other factors, and how these decisions can be strongly dependent on the
context in which they are made.
Research supports that values and personality characteristics also affect your perceptions of the
world around you. The inner layers of the model therefore represent the deeper, more personal
influences on behaviour and lifestyle choices.
3.1.3 Value Sets and Beliefs
The next layer encompasses value sets and beliefs. These can be those of an individual, or
reflect those of a wider societal or social group; the way in which we use mobility to act out our
lifestyle is not only a result of isolated, individual choices; but also reflects our many interactions
and relationships within our environment.
These determine people’s drives and motivations; and therefore can influence how they express
themselves through their mobility. For instance, a person who values time-efficiency organizes
individual travel such that the goal of time-efficiency is achieved; a person who values comfort
would go for rather comfortable transport modes at the expense of lower time-efficiency. The
value placed on different aspects of mobility or lifestyle will affect propensity to change
behaviour, and reactions to the behaviour of others around you – it is within this layer that we
can see changes as a result of the environment and context around us.
The values that we express in our mobility and lifestyle choices are also shaped by the social
norms, behaviour and expectations of those around us, particularly by those that we respect or
look up to. Humans are social beings; with a desire to be accepted within our peer and social
groups. In new contexts, we often adopt behaviours that appear to be the expected way of
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doing things. This conformity behaviour can explain how particular behaviours can persist in
certain contexts, even if they are no longer optimal – these behaviours become habitual, and
are perceived as the expected way of behaving. For example the use of the private car started
as a trend; an expression of success. This became habit for many and became the mobility
norm.
People now live and work in a variety of different peer groups, in both the physical and virtual
world, each emanating their own set of social norms and expectations. The way in which we
respond to these different social pressures is influenced by our deeper personality
characteristics; influencing whether we adopt these norms as our own, or merely align our
behaviour to that of others.
3.1.4 Personality Construct
The inner core of the model encompasses the personality construct of the individual. This is the
part of us that determines how we interact with society – whether we desire to conform or ‘stand
out from the crowd’ – and the basis on which we form our values and beliefs.

Personality
& Values

Social
Dynamics

Perceptions
of
Opportunities
& Choices

Lifestyle
Choices

3.2 Mobility lifestyles as a reflection of individual, social and cultural
norms
Mobility also plays a major role in providing a medium through which personality and lifestyle
can be projected to others, and therefore to influence the perceptions that others have of you.
For a long time, private car ownership has been associated with a projection of status. However,
in modern society, and particularly among the younger generations, this desire to project
personality and lifestyle has begun to move to other modes, promoting a broader range of
mobility images and personalities in different peer groups. As such, new mobility has its new
status symbols and forms.
Many of these accelerating changes in society have been brought about by the Internet
revolution – providing fast, personalised, customised and automated services; generating a new
baseline of norms; and providing new channels for personal expressions and individuality. They
are also changing the way we perceive time spent travelling; through the use of smartphones
and smart devices which accompany us on our journeys, time is no longer ‘wasted’ and can be
used in more productive ways; by enabling work, leisure, or simply connecting with friends.
Within our new connected and mobile societies, it is no longer sufficient to understand mobility
purely through expressed journeys. The perception of the mobility available to you influences
how you interact with others, and how you see the opportunities available to you
Document / version / etc.
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With the rise of the private car, many countries saw a shift in focus away from community
involvement and support, and towards that of individual success, freedom and well-being.
This has resulted in the loss of responsibility and obligation that people feel towards their
community, with social responsibilities now undertaken by government.
The increasing pace of social change is breaking down traditional family and social structures;
weakening kinship and dependency ties and changing social roles. Changing social roles
between the genders is particularly salient; rising divorce rates and single-parent families are
contributing to this.

In addition to a greater choice of jobs and education opportunities, in some locations in Europe,
there is greater prestige and status attached to city living. In others, the opposite – moving out
of the city into more rural regions – is considered to show success.
Therefore it is important to take into account the wider, cultural context and cultural norms when
understanding mobility behaviours – particularly with reference to European policy-making.
Different countries or cultures have different starting points when it comes to mobility provision
and accessibility. There are different cultural norms with regard to different mobility options, and
different perceptions attached to different mobility modes.
It is important to consider these different starting points in terms of ease of use of the different
modes – for example, in some countries more than others the entire infrastructure system has
been built around the private car.
Taking into account the interaction of individual, social and contextual factors is important in
gaining deeper insight into the mobility decision-making process. Some key principles and
values emerge from the analyses of such interactions that can serve as the pillars of the human
dimensions of the approach in guiding policy-making and planning as well as future research.

3.3 Implications for policy and planning
Mobility innovations, services, and policies would be effective to the extent people find these
acceptable, and experience that these innovations and services contribute to their psychological
and physical well-being. The human dimension of the mobility mind-sets approach therefore
focuses on taking into account and promoting those factors that would improve well-being of
individuals and communities, as well as underlining the importance of taking into account the
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human filter; that is perception and cognition, in designing acceptable and effective services and
policies.
Notably, the human dimension of the mobility mind-sets approach posits that mobility products
and services should be seen as a means to promote psychological and physical well-being at
the individual level, and social cohesion and change at the societal level. Within this
perspective, we reason that mobility should be seen as a basic need provided to all individuals
sufficiently and should serve the purpose of social inclusion and cohesion in the society, and
should contribute to quality of life of individuals by having a positive impact on psychological and
physical well-being.
Below, we will discuss these main further.
3.3.1 Mobility as a basic need provided to all individuals optimally, thereby promoting social inclusion and
cohesion in the society.
The first pillar of the human dimension of the mobility mind-sets is to have mobility as a right for
all. Regardless of age, sex, income or cultural background, policies should achieve the goal that
all citizen groups in the society are a part of the mobility network. Vulnerable citizens such as
people who are living under the poverty line or who are restricted in their mobility, such as
elderly, handicapped or single mothers, should be taken into account in designing new mobility
products and services. One way to achieve this is to increase citizen involvement in decisionmaking even further. So citizen-involvement in decision-making should still be key in the mobility
mindsets with an attention on involving citizens with different backgrounds and needs.
How could citizen-involvement in decision-making be achieved optimally so that we design
inclusive policies? Can ICT be used effectively to somewhat increase representative
participation?
How to make it feasible that mobility is equally provided to all citizens?
3.3.2 New mobility has to contribute to social change and social inclusion positively.
Accessibility helps people with commuting and fulfilling daily activities. New mobility services
and policies aim at improving mobility inclusion by improving accessibility. This does not always
lead to social inclusion and social change. We have neighbourhoods, such as the immigrant
neighbourhoods, where we have people not getting in touch with the host country’s people. A
person can take the subway easily to commute to work and come back home in the evening,
but social change/social inclusion occurs when there is interaction between subcultures and
minority groups in a society.
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How can we use innovative mobility products and services such that we help social inclusion as
well?
Will the new products and services be attainable by all layers of the society: Such as the poor
as well? How can we make sure we do not exclude anyone by promoting certain innovations?
3.3.3 Mobility as a means to promote psychological well-being
Psychological and physical well-being are key for well-functioning individuals, and therefore
well-functioning communities. While mobility is certainly not the only determinant predicting wellbeing, it is an important factor, and might contribute to well-being in many ways.
First, mobility is a key asset in helping the fulfilment of three basic needs that are found to
enhance psychological well-being: autonomy, competence and relatedness (Ryan & Deci,
2000). The need for autonomy (or control) is fulfilled when one has the independence to act and
explore the environment freely. The need for competence is fulfilled when one is capable of
accomplishing goals, and feels in control of things. Finally, relatedness refers to whether one
has a social support mechanism around, and whether one is connected to the outside world
with social ties. Then, how does mobility help to achieve these psychological needs? Being
mobile is key to feel independent and free, allowing us to achieve daily goals form the very
simple to very complex ones, such as doing the groceries or working, thereby satisfying the
needs of autonomy and competence. Importantly, being mobile is key to feel connected to
outside world: when you can go out and be a part of social life, the need for relatedness would
be satisfied. When all three needs are optimally satisfied, they lead to increased happiness and
quality of life. As such, a mind-set for new mobility is to ensure that mobility contributes to the
fulfillment of all three psychological needs for all layers of the society.
How can mobility contribute to the fulfillment of the key psychological needs?

Document / version / etc.
Page 11

This project has received funding from the European
Union’s Horizon 2020 research and innovation
Programme under grant agreement No 640401.

3.3.4 Mobility as a means to promote physical well-being and healthy ageing
In an ageing Europe, maintaining physical health until late ages became even more crucial than
before. Hence, not only psychological well-being but also physical well-being should be
promoted by “new mobility”. Indeed, mobility can contribute a lot to healthy ageing and staying
fit. A preference for rather active modes and ways of commuting, such as biking or walking,
would have a positive impact on physical well-being. Similarly, reducing car-use and motor
vehicle transport in cities in general would benefit physical health by improving environmental
quality, such as reduced air pollution, stress and noise.
How to promote active modes in EU such that mobility positively impacts physical well-being?
Should we promote more walking/design neighbourhoods and city centres around walking?
How would new services, such as e-commerce that allow people do shopping without going out,
affect active mobility and healthy ageing?

Digital Footprint – Mobility as an Information Concept
The Digital footprint is one of the four building blocks of the MIND-SETS approach. Figure 2
above shows the main components of this concept and their relations based on the literature
review that was presented in WP2 (Deliverable 2.2).
The main ideas/insights emerging from this concept are:

4.1 New layers of information
We can imagine a ‘digital skin’ layered over tarmac and concrete. Maps of emotions and
memories are inextricable linked to the map they overlay, in the same way behaviour relates to
its environment. Traditional maps favour showing the street over the route, the static over the
temporal and the formal over the subjective.
How this new layers of information influence travel behaviour?
How this new layers of information influence the mental maps of different social and age
groups? Will it reinforce social exclusion or improve social inclusion?
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4.2 Big Data
One major influence of ICT is the ability to manage and interact with the transport system in real
time. Initially there was strong ‘top down’ development of sophisticated traveller information
systems, using on-line journey planners – using what can be called ‘formal information’.
However, the emergence of smart phones has led to technological developments from ‘bottom
up’ user generated ‘informal’ information; for example combining mobile phone technology with
GPS technology.
What are the obstacles for sharing and collaborating in Big Data?
What regulatory adjustments need to be developed and adopted?
How to overcome the privacy issues in collecting and using Big Data for the public good
benefits?

4.3 Virtual mobility
New ICT developments have enhanced our ability to manage and interact with the transport
system in real-time. In addition, the emergence of smart-phones led to technological
developments in the form of diffusion of bottom-up user-generated information, and many
innovative new mobility services have been developed. Hence, telecommunication technologies
represent alternative mechanisms to physical travel.

4.4 Virtual urban environments
New technologies enable us to create a new layer of the urban environment, a layer of
information that can be overlaid on the city map. This new layer, which is using dynamic and
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intelligent information, helps the users move towards a more meaningful and informative
representations of the city.
Following this digital stage, several tools for visualizing and analysing urban environment have
been developed, including GIS (Geographic Information Systems).

4.5 Collaboration to make it work
Achieving real-time relevant data for both users and providers in transport requires the joint
collaboration of all actors (users, transport operators, private companies and legislators). We
need to identify the major obstacles for such collaboration in EU Big Data sharing.

4.6 Meeting social need
How can the new technological improvements and new services be harnessed for the public
good?
 Public-private partnerships?
 Strong public benefit requirements?
 Privacy requirements and data ownership?
 Role of the market?

Innovative Products – Mobility as a Service Concept
“Real time data is the fuel of the future mobility. The car will become an accessory to the
smartphone” Gilles Vesco
With the increasing possibilities of information technology that becomes mobile accessible, geospecific and real time, we see a raise of different mobility service types rising.
We have identified three categories of technological developments or innovative business
models that have profoundly evolved in the last five years, and that are likely to lead to a drastic
overhaul of the transportation system in the next decades.
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5.1 Different modes of shared mobility
Shared mobility refers to all services that give users “short-term access to transportation modes
on an ‘as-needed’ basis” (Shaheen et al. 2015). It ranges from ‘traditional’ services such as car
sharing; carpooling, micro transit and bicycle sharing to more recent services, such as ondemand ride services. In broader definitions, it also includes the ICT that enable the
implementation of these services (Shaheen et al. 2015).
Within these market segments, key recent developments are:
(a) “one-way free-floating car sharing” where cars can be returned anywhere within a geofenced area
(b) “ride sourcing” (or “Transportation Network Company” or TNC) services, who use
smartphone apps to connect passengers in real time to drivers. The drivers usually drive their
personal vehicle and work (for profit) on a part-time basis. As a result of the competitive
pressure from these services, traditional taxicab companies are increasingly using matching
apps as well.

(c) Specialised Internet services (including the major TNCs) now connect potential car poolers
in “peer-to-peer ridesharing” systems.
(d) The combination of mobile applications and GPS enables the implementation of ”dynamic
ridesharing”, where routes are adapted in real time to pick up additional passengers with similar
itineraries: Such services are not only provided by “carpool matchers”, but also by TNCs and
some traditional taxicab firms. These technologies can also improve the efficiency of Demand
Response Transit, which plays an important role in reducing mobility poverty.

5.2 Shared mobility versus public transport and car ownership
Research has shown that people often use shared solutions to replace car trips. However,
shared solutions may also be a substitute for public transport rather than for a privately owned
car, especially in zero-car households who are moving into middle-income classes. Even if the
shared solution is a shared bicycle rather than a shared car, the outcome can be negative,
because lower transit use could reduce its financial viability in some areas. The details of the
conclusions can vary widely, depending on the region and time period under evaluation.
Nevertheless, “shared” solutions are becoming increasingly well suited to solve the first/last mile
problem in public transport. The “first/last mile” problem is known to have a dramatic effect on
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door-to-door travel time, and is therefore an important barrier to a shift from private car use to
public transport. An increasing number of public transport companies and agencies therefore
cooperate with TNCs to take advantage of the strong points of TNCs (such as the high door-toflexibility) to complement their own strong points (such as their capacity to move large quantities
of people).
A key enabler of the rise of “shared mobility” has been the development of mobile trip planning
apps, who provide the information that is needed to plan trips, especially multimodal trips or
trips involving shared mobility. Such apps are also increasingly used for electronic ticketing.

5.3 Mobility as a service
The logical next step in “shared mobility” is the move to Mobility as a Service (MaaS).
Kamargianni et al. (2015) define the concept as follows:
The term “Mobility as a Service” stands for buying mobility services based on consumers’ needs
instead of buying the means of transport. Via “Mobility as a Service” systems consumers can
buy mobility services that are provided by the same or different operators by using just one
platform and a single payment. The platform provides an intermodal journey planner, a booking
system, a single payment method (single payment for all transport modes), and real time
information.
Drivers of sustainable transformation - “It is expected that the roll-out of MaaS could lead to
higher shares of sustainable modes”. However, we need to keep in mind that, compared to the
general population, users of shared mobility tend to be well-educated, young adults, living as
single-person or childless-couple households, living in middle or middle/upper income
households, living in carless or single-car households, living in urban neighbourhoods, and that
they are relatively heavy users of non-car forms of urban transport (e.g. public transport, walking
and cycling). People who use “shared mobility” services may thus be very different from the
“average” citizens, and the behavioural changes observed amongst early adopters (such as
decreased use of private cars) may therefore not be representative for what is achievable in the
general population.

5.4 Electric mobility
Alternatives to the internal combustion engine (ICE), and especially electric vehicles (EV), are
likely to break through in the next two decades with increased ranges of Battery Electric
vehicles and cheaper electric mobility.
Currently, electric cars are probably better adapted for car sharing than for car ownership.
Indeed, as most car sharing trips take place over short distances in urban environments, range
limitations are less of an issue for shared cars than for private cars. Moreover, the higher
acquisition costs of electric cars matter less if the vehicles are shared, and their lower variable
costs give them a competitive advantage if they have a high annual mileage (as shared cars
do).

5.5 Automated mobility
Prototypes of driverless vehicles are now being tested in operational circumstances by several
of dozens of major players. Currently, the technology needed for full automation is still too
expensive to enable a large market share. The rate at which the cost of Automated Vehicles
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(AVs) will decrease is highly uncertain, but it is generally expected that they will not gain high
market shares before the mid-2030s.
The potential benefits of AVs include increased traffic safety, better use of travel time and
decreased congestion. AV would also provide mobility services to people currently unable to
drive, for example due to age or handicaps.
As AVs do not need to be parked, significant amounts of urban areas could be freed for other
uses if AVs are shared (SAVs). The reduced need for parking space could imply a dramatic
change in the urban landscape. Another key advantage is that SAVs can be adapted to the
number of passengers (“right sizing”). As a result, manufacturers will build smaller and lighter
vehicles, or larger vehicles will have higher occupancy rates. Even more energy could be saved
through platooning of vehicles and efficient traffic flow (and thus less sporadic acceleration and
braking).

SAVs may also be better suited for electrification, for instance because they can be dispatched
to only serve trips within range.
On the downside, after having dropped their passengers, AV will have to reposition themselves
to park (maybe outside the city centre) or to get a new passenger (in the case of SAVs).
Moreover, due to the reduced opportunity cost of the time spent in traffic, people will tolerate
long travel times, and especially longer commuting trips. These elements could lead to dramatic
increases in vehicle distance travelled and energy use, and to more urban sprawl.
Simulations have suggested that two conditions will need to be fulfilled to limit the possible
negative impacts of automated vehicles:
 A widespread adoption of dynamic ridesharing
 Maintaining (or developing) high capacity public transport (trains, metro lines, Bus Rapid
Transit)
The net effects of AVs on energy use could range from more than 90 % fuel savings to more
than 150 % increase in energy use, depending on the dominating factors

5.6 Public policy
A strong case can be made that three important developments in the mobility sector have the
potential to be mutually reinforcing, and lead to profound changes in our mobility systems. The
uncertainty concerning the net impacts of shared mobility solution and of automated vehicles
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implies that correct pricing of transport will become more important in the future rather than less
important. Moreover, the pricing of distance travelled will need to be coordinated with the pricing
of other services, such as parking and vehicle-to-grid services. Other policies than pricing are
also important, though:
Car sharing often requires active support measures from public authorities (such as making
parking space available for “one way” systems). Government could also promote the modes that
“complement” car sharing, for instance by expanding investments in pedestrian and bicycling
infrastructure, and by providing the necessary infrastructure of bike-, ride- and car sharing in the
neighbourhood of public transport hubs.
A key question will be whether policies can be designed that harness the strengths of shared
mobility solutions to solve the “first/last” mile problem, and thus to promote alternative to
unimodal car mobility. The concept of Mobility as a Service fits within this pattern. “Traditional”
public transport can create partnerships with TNCs for those areas where the density of the
population is too low to justify ‘traditional’ public transport. The technologies underlying shared
mobility modes can also be used to reduce mobility poverty through increased performance of
demand responsive services.
However, there are definitely some niches where shared solutions are likely to outperform
traditional public transport services. Moreover, the rise of AVs will reduce the opportunity cost of
time spent in car travel, and this will further undermine the competitive position of some transit
services. Therefore, transit will probably increasingly concentrate on the task where it has the
biggest competitive advantage: moving huge quantities of people from one transport hub to the
other. Whether this can only be implemented by metro, light rail, or BRT systems, or whether
traditional bus services still have a role to play in such a landscape, is likely to depend on local
factors.

5.7 The future of mobility
This “will be 100% safe, 100 autonomous and 100% clean”: According to Professor Maarten
Steinbuch of the Eindhoven University of technology, the future of mobility happens where
mechanical engineering, electronica and software engineering collide. In his vision, the future
car is an iPad on wheels, and that’s why Moore’s law (every 18 months computation capacity
doubles) now also affects innovation curves and rhythm in car manufacturing. Electric drive is
now at the beginning of the S-curve and is a niche for early adaptors. But imagine battery
capacity doubles while price halves within 10 years. Audi, Nissan, Tesla and Chevrolet
announce they will have an EV on the market at the price of 30.000 Euro with a 350 kilometers
range in 2018. That will be the point where electric vehicles will hit the mainstream. If this
evolution merges with the evolution towards the autonomous car, we have an outlook of being
100% safe, autonomous and clean.
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New Activity Spaces – Mobility as a Reality Concept
The New Activity Spaces is one of the four building blocks of the MIND-SETS approach. Figure
2 shows the main components of this concept and their relations based on the literature review
that was presented in WP2 (Deliverable 2.2).

6.1 The key features that will define future activity spaces
The main ideas/insights emerging from this concept are:
6.1.1 ICT will define future mobility
Mobility visions can no longer be separated into ‘physical trips’ and ‘virtual trips' on the Internet
and other communication media. The division between the two increasingly becomes blurred
and we need to understand the whole picture if we are to assess mobility futures.
How to adjust our travel decision models?
What are the implications for the substitution (or complementarity) of physical trips by virtual
trips?
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New Activity
Space – mobility
as reality space
Physical
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6.1.2 New relationships between activities and locations
Mobile communications disconnect activities from specific locations, leading to increasing
flexibility in timing and location of activities: mobility patterns are less structured and less
predictable. This has made it even more difficult to assess travel decision processes;
How to adjust our transport and land-use planning strategies?

.
Document / version / etc.
Page 20

This project has received funding from the European
Union’s Horizon 2020 research and innovation
Programme under grant agreement No 640401.

6.1.3 New concept of accessibility
The Internet has changed radically our perceptions of accessibility by weakening the
traditionally strong links between activity, distance place and time – this in turn is influencing the
structure of our cities and regions.
What are the implications for inclusion/ exclusion of various social groups? What are the
implications for city and transport planning strategies in urban and rural areas?
6.1.4 A new sense of place
Design research now builds a conceptual framework for new media urbanism and a concern for
the ambient character of spaces. For perception of space to be meaningful, there is the need for
people to identify with their surroundings – an awareness or ‘sense of place’. New technologies
have created new layers in the urban environment.

6.1.5 Personalized and customized transport
Emergence of more complex travel patterns embodied in new lifestyles with mobility mind-sets
that emphasize personalized and customized requirements. Individuals today and in the future
will live in ‘multiple spaces’, incorporating, physical, electronic and virtual spaces – which will
create numerous new socio-economic opportunities and challenges. Socially, the new virtual
worlds represent the frontier of social media and social computing. In this context, every activity
has a virtual substitute.
What new business models are suitable for this trend?

6.2 Two pillars defining new activity spaces
The past decade has witnessed rapid communication developments, which had major social
impacts, and at the same time inter-relationships between virtual mobility and physical mobility
were mediated by new technologies and perceptions of space and alternative travel options.
Based on this shifts the concept of New Activities Spaces developed, is based on two main
pillars: 1) physical mobility, traditional activity space, and personal attributes; 2) virtual mobility,
cultural aspects, and ICT;
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6.2.1 Physical mobility, traditional activity space, and personal attributes
Personal
Attributes

Activity
Space

Physical
Mobility

Personal Attributes – The use of ICT accelerated the shift from social groups that were defined
through a specific location to individually based social networks. This stage allows mobile and
high-speed telecoms to be more personalized networks with "person-to-person" social ties.
Many innovative new mobility services have been developed such as: Waze, Uber, Moovit,
GetTaxi, Where-is-Bus and others. All are combinations of cell phones with GPS technology,
which allows more complex travel demand patterns, strong links between lifestyles and personal
travel and lifestyle as a generator of “Mobility Mind-Sets” and transport services tailored to
personal needs.
Activity Space - An activity space is that part of the environment that a traveler uses for his/her
activities (based on a mental map of the traveler). The mental map comprises both those
locations in which a traveler has a personal experience (activity space), as well as those in
which the traveler has second hand experiences through family, friends, books, films or other
media (the knowledge space). Lifestyles influence activity spaces even when the life situation is
controlled, but the impact of life situation on activity spaces is higher than the impact of lifestyle.
Also, the influence of the social network on activity travel patterns is a continuous dynamic
process as the social network of a person is not a static structure. The main driver of the size of
the activity space is the overall number of unique locations visited by the respondents and to a
lesser extent, their socio-demographic characteristics.
Physical Mobility - Travel behavior has traditionally dealt with the physical movement of persons
outside their reference location (usually home) to perform diverse activities. The literature on
travel behavior in the last decades reflects a wider definition, conforming to a new notion of
‘mobility’ which includes not only the physical mobility of persons but also the physical
movement of objects, and the imaginative and virtual travel of persons using various
telecommunication means.

Document / version / etc.
Page 22

This project has received funding from the European
Union’s Horizon 2020 research and innovation
Programme under grant agreement No 640401.

6.2.2 Virtual mobility, cultural aspects, and ICT
ICT

Cultural
Aspects

Virtual
Mobility

ICT and transport - The rapid developments in information technology and data processing have
inspired a growing interest in the interactions between telecommunications and transportation.
The Internet has become an integral part of daily life for many in modern industrialized societies.
ICT have generated a shift from social groups to individually based social networks. Patterns of
mobility have become less structured and thus less predicted. This shift has introduced
increasing complexity in the travel-related decision processes and practices.
Cultural Aspects - Places are the expression of cultures, and open spaces in urban areas can
get marked as gendered or elite, depending on the kind of demographics consistently fill-in that
space. When we think about mobility in the environment in social or cultural terms, a different
set of topics and issues come into view, such as: migration or cultural identity. Mobile
information technologies are tools that serve to structure the spaces through the way they, and
the people who operate them, move. The cultural dimension of new media spaces transfers
mapping of diverse actors and networks from the real world to the virtual space. This is a step of
understanding the virtual space; it allows transforming virtual spaces into physical place for
unravelling social relations, histories, and attitudes.
Virtual mobility - New technologies create virtual spaces, which are (1) a reproduction of real
space, (2) an abstract space that exists in our mind. Virtual mobility is mobility facilitated by
networked computers. Virtual environments exist within computers. Individuals today and in the
future will live in ‘multiple spaces’, incorporating, physical, electronic and virtual spaces – which
will create numerous new socio-economic opportunities and challenges. Socially, the new virtual
worlds represent the frontier of social media and social computing. In this context, every activity
has a virtual substitute.

6.3 Social Networks and Mental Maps
The main components that connect these two pillars and the inter-relation between them is:
Social Networks and Mental Maps.
Social Networks - Social networks have become less coherent and have less spatial definition.
Currently, people will have more active social contacts than in the past; requiring more time for
communication and these contacts transverse many social networks; which the technology will
provide for. The fast adoption of mobile communication technologies has led to fundamental
changes in the spatial structure of connectivity and social networks, shifting it from place-toplace connectivity to person-to-person connectivity). The appearance of virtual social networks,
such as Facebook, on the one hand and the changes of working patterns (home/ hub based,
shorter working week days) on the other hand have resulted in intertwining of leisure activities
with other daily routines. All of the above have an impact upon travel behaviour and mobility
within the urban apace.
Mental maps - A mental map is: “a person's perception of the world is known. A mental map can
be defined as an internal representation of a place based on memory” (Rana, 2008. pp.288),
this concept is one of the first studies that connected urban settings with human action, and can
build a bridge between the virtual world and the physical world. The perception of the mantel
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maps we create in our mind to assist us capture the virtual data and space together with our
personal needs becomes important in order to mobile in the physical world.
The relation between our physical world and our virtual world come across with our personal
Attributes, activities, mobility and ICT, and the retaliation that is being created influenced by
these components.
What happens between buildings matters more than it once did – design research now builds a
conceptual framework for new media urbanism and a concern for the ambient character of
spaces? For perception of space to be meaningful, there is the need for people to identify with
their surroundings – an awareness or ‘sense of place’. New technologies have created new
layers in the urban environment.
The rapid development of new technologies leads to a change in the way we read and
understand the physical environment. Maps become the main interface for accessing data over
the Internet, and become important when dealing with virtual data. Mental maps assist in
understanding the virtual mobility concept, influence a person's awareness and knowledge of
the urban space, and influence our MIND-SETS. Mental maps have major influence on our wayfinding and orientation in space, and the way we navigate ourselves in physical space moving
through the urban environment. Therefore, for developing efficient orientation and mobility skills
in space, there is a need for mental mapping of the space.
Other forms of spatial expressions include: alternative approaches for mapping the city and
alternative mapping strategies, collaborative mapping; mapping both vernacular knowledge and
fiction knowledge, and online mapping services such as Google maps. These lead to the use of
database driven maps that can be applied in order to understand a place within a system of
relations determined by their relevance to the queries, rather than only by their geographic
location.
All of the above leads to understanding New Activity Spaces and how they influence our MINDSETS and the way we make our mobility decisions.
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7. Conclusions
Mobility is at a crossroads in 2016 and the need for an approach such as MIND-SETS even more
essential to get to the heart of understanding mobility behaviour in this changing
environment. Texting while walking in the street, a relative novelty at the start of the MINDSETS project, is now ‘normal’. The speed at which mobility innovates is faster than at any
period in history – fired by the Internet. The Internet has provided the largest social
transformation in history across Europe and the World. In tune with this change, a new
mobility behaviour is transforming all generations, albeit at different levels of absorption.
However, while the diversity of mobile lifestyles in Europe grows, for the first time in
generations, the principle of freedom of movement is being questioned – can we have too
much mobility – is it not a question of distributing what we have more equitably. For the first
time, mobility planners will have to think more about the social dimension if mobility is
reduced.
Mobility in Europe at the start of the 21st Century can be seen to have two primary dimensions
– one rooted in the past and the other in the future.
‘Old mobility’
The professional mind-set in Europe, to differing degrees between the member states, is very
much subsumed in the enthusiasm for the future dimension – attractive, exciting, career
building. However, in the current wave of enthusiasm for the ‘new mobility’ must not ignore
the fact that a majority of Europeans are living in the ‘old mobility’. In all of the enthusiasm
for sharing, for Millennials and for automation, mainstream public transport, and mainstream
safety issues and ‘normal’ business models seem to have faded into the background. The
ageing society issues, a very lively issue among professional mobility planners in previous
years also seems to have ‘aged’.
This old mobility will not go away. Private car ownership will remain with us long after 2030.
Mainstream public transport will remain the backbone of the non-car based mobility systems
in European cities. ‘Normal’ ways of financing will continue and society will age. The MINDSETS approach is as valid to the old mobility as it is to the new: The development of an
approach to understanding mobility behaviour that can help to shape conventional and
advanced public transport systems and their integration with ‘new mobility’, making mobility
safer and more secure; and maximising the value of vehicle technology and ITS. Applying the
approach to mainstream issues of mobility inclusion and the ageing society – indeed to all
generations.
‘New mobility’
The future, by definition, will be a mixture of old and new mobility behaviours. While ‘old
mobility’ will predominate for the foreseeable future (the enthusiasm of current professionals
for new mobility might dispute the pace of this last remark), it is undeniable that mobility is
undergoing a sea-change: it is now both physical and virtual, both can happen at the same
time and in the same place, social networks increase in their complexity and diversity in both
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physical and virtual space and time. This duality is a key feature of the ‘new mobility’ and of
the MIND-SETS Approach.

New mobility is epitomised by the generations that drive it. This is a key feature of the MINDSETS approach. In tune with the duality of physical/virtual mobility, the benchmark mobility
generations of the early 21st Century are for the first time, the younger ones – the digital
generations. Mobility now comprises a mixed reality where the possibilities of the digital age
are producing a new mobility ‘without boundaries’. The yardsticks of the old mobility are now
up for debate – shared mobility, renting mobility and not aspiring to own it – mobility as a
service and new forms of ‘bottom-up’ mobility innovation that are disrupting the norm. The
decline in the social prestige of car ownership among the new Millennials should not be read
as a decline in the social status of mobility; indeed the social status of mobility within the
‘new mobility’ is greater than ever. Society has two primary appetites in the 21st Century –
technology and mobility freedoms – bound up within new lifestyle models where ‘flexibility is
the new habit’, connectivity is oxygen and reality has two mixed dimensions ‘on the street’
and ‘on-line’.

8. Moving forward with MIND-SETS
The MIND-SETS approach developed in this report builds on an extensive intelligence
coordination of ideas across many disciplines - the standard ones, but also others that have
relevance often unrecognised – anthropology, psychiatry, palaeontology and other surprises.
The project now moves on to develop Guidelines and a Knowledge Centre tailored to the
needs of stakeholder target groups within the mobility-related sectors – to influence decisionmaking along the whole innovation chain. The outcome of MIND-SETS to date has been a new
way of looking at mobility that escapes from the conventional professional silos and enables
us to assess mobility behaviour within the new world – a world that encompasses the old and
new mobilities in a changed reality that can benefit everyone and promote growth and
inclusion in Europe.
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