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1 Executive summary

The MORE project addresses the issues facing major congested road corridors in European
cities. These corridors are viewed as ‘road ecosystems’ — they may be multi-modal corridors
with parallel road and rail-based modes, corridors that start at the urban fringes, perhaps
linking to the TEN-T network, and corridors that finish close to the urban centre where
motorised modes compete with cycling and walking for limited space. They are corridors for
travellers passing through but importantly are places where communities live, work and rest,
and where businesses operate. The road ecosystem is not a one-dimensional system. It is
important to include sub-surface facilities — metro systems, car parks, utility cables and so
on, and also the potential use of the airspace above the corridor for drone developments.

MORE is assessing road corridor ecosystems in Budapest, Constanta, Lisbon, London, and
Malmo. The aim is to redesign the layout and function of corridor space to better reflect the
needs of travellers, residents and businesses — and the policy goals of sustainable mobility,
sustainable development and low carbon. The tools developed from MORE will enable other
cities in Europe and beyond to assess and plan their road ecosystems, achieving a better
balance between transport efficiency and the design of quality spaces for local communities.

It is important that the design and functions of today’s road ecosystems are planned to
anticipate the needs of tomorrow. How will the characteristics of road ecosystem users
change by 2030, or by 20507 How will their lifestyles differ from today’s road users? And how
will this relate to the demand and supply for transport, and the functions of urban space?

This report therefore takes a wider view of the factors that will shape the needs of road users
in the decades to come. It provides an assessment of the trends and factors that will be
influential in changing the current landscape on road corridors.

The research involved three strands:

e Desk research;
¢ Interviews with multi-disciplinary experts on social and lifestyle trends;
e Group discussion with the key stakeholders.

Key findings
Age

Europe is the continent with the most acute population ageing issue. A key message here is
that the designs of the future road eco-system have to be part of a wider solution to retain
independence for people in older age — many of whom will still be working at some level.
While the Internet will play an important role in accommodating this trend, sensitive urban
design and accessible transport services will be central.




Core values

Across the generations, four key transitions will be observed in the values people have to life
in general but also for their mobility:

Competitive to collaborative;

Environmental protection to sustainable mobility to carbon reduction;
Ownership to sharing to individually customised;

Digital illiteracy to digital competency to digital normality.

The values that road ecosystem users will have in future decades toward their mobility will be
the values that are currently held by the younger ‘digital’ generations — values that they will
retain as they move into middle age and approach the official retirement age:

Prioritising anything that is low carbon in all areas of lifestyle, including transport;
Emphasising sustainable mobility;

The need to create safer more liveable spaces for all;

The ability to control, tailor and customise affordable multi-modal mobility offers to suit
more diverse lifestyle models;

A preference for sharing mobility over individual ownership.

These will be the five core value sets that will determine the acceptance or rejection of new
transport/IT technology developments in the road ecosystem in the years to come.

Lifestyles

Translating values into lifestyles, we can identify 6 lifestyle characteristics within which future
mobility patterns will be planned:

People living ‘Somewhere and Anywhere’

People ‘Trading places’ —

People building ‘Progressive Provinces’ —

People ‘Uncoupled’ — I

People with ‘phygital lifestyles’ -

People ‘changing social norms’ -
#H




In combination, these 6 lifestyle trends point to an increasing social flexibility and the blurring
of traditional lines of social values and behaviour. Future mobility in the road ecosystem will
have to fit into this emerging social model in Europe.

Phygital Mobility

The “phygital” (i.e. physical and digital) dimension of mobility will have a major role in
shaping future mobility patterns as a result of (i) the fast pace of the technology advance and
(i) the ease with which future generations will incorporate digitally-related technology into
their lives. The phygital mobility will influence travel patterns and especially those trips that
have a major importance: trips for work, shopping, health care and leisure. In addition,
phygital lifestyles will have a major influence on social relationships and social interaction
across all generations that urban space and street designs will have to adjust to.

Goods mobility

In the decades to come, the needs of goods transport operators in the road ecosystem will
be strongly influenced by 4 primary factors:

Increasing urbanisation and changing lifestyle demands.

Increasing demand for frequent and just-in-time deliveries in urban areas.

Increasing competition for limited infrastructure in the road ecosystem.

Increasing complexity of the problems both faced and caused by urban goods transport.

At the road corridor level, the 7 key elements for meeting the needs of road users are:

e Consolidation of deliveries in networks of transhipment centres;

o Smaller, cleaner vehicles - Create the opportunities for the investment in shorter range,
but cleaner, low noise, energy and emission efficient vehicles — last mile deliveries;

¢ Innovative infrastructure — i.e. used on a 24-hour basis to improve capacity;

e Quality logistic facilities — such as real time parking reservation for loading/unloading, off-
road parking, charging points;

o Physical measures and segregated spaces to reduce road safety risk from goods
vehicles, sensitive location of parking bays;

o Reverse logistics for packaging and waste;

¢ Digital communication to ensure first time delivery and real time capacity to adapt.

Business models

Start-up companies in the mobility sector are one of the most vibrant sectors of the European
economy in the last 10 years, in response to the growth of the sharing economy building on
App. technology. A diversity of new business enterprises from small local mobility initiatives
to global companies have sprung-up. It is likely that, in future decades, major business
opportunities in the transport sector will grow as road ecosystems respond to changing user
needs. A return to the old practices of fully regulated and planned transport ‘systems for all’
is unlikely — flexible, diverse and customised mobility solutions will be more commonplace,
using the strengths that Internet-based technology provides. Beyond 2030 it is likely that
business models for transport services will consist of business models that integrate across
sectors and maximise public/private collaboration.




Future road corridor needs
The report identifies 12 conditions for future road ecosystems:

e More attractive public spaces;

e Seamless mobility integration;

e Regulations for new transport modes;

e Safe streets for all;

e Cyber security for mobility;

e Personalised mobility solutions - also including the needs of marginalised social groups;
e Adapted parking policy to future mobility;

o Alternative fuels provision;

¢ Increased capacity for public administrations;

e Embracing new operating/business models and new modes of governance;
e Environmental quality;

¢ Vision and validate as the new planning practice.

This report has taken a broad look at the factors that identify the road ecosystem users and
their likely needs in forthcoming decades. It provides one arm of intelligence from which the
MORE project will produce a number of road ecosystem scenarios in Deliverable 3.3.

2 Introduction

This report tries to offer a brief overview of how the change in major factors — socio-
demographics, economic, lifestyles, business models — may influence the way the city roads
develop. The scope of the MORE project is to conceptualize the road as multi-functional,
multi-users and multi-level space that could be defined as an ecosystem (Jones P. & all,
2019). In this context the analysis of future users’ needs offers an early understanding of
different conditions or factors that cities should take into account when re-designing urban
corridors. The work done in the H2020 CREATE project to understand development of
sustainable policies and the knowledge about mobility behaviour collected and generated in
the H2020 MIND-sets project are the major pillars for the work done in this research.

2.1 MORE

The primary aim of MORE is to provide a comprehensive and objective approach to the
planning, design, management and operation of road-space on major urban corridors feeding
the inter-national TEN-T road networks, where expanding or building new urban roads is not
an option. So that the limited road-space and capacity can be optimised, through the
development of new concepts, tools and processes (which it is developed and tested in five
cities). This takes into account the multi-modal functioning of the corridors and their links with
major inter-modal interchanges (e.g. ports), as well as other policy requirements; thereby
enabling city authorities to optimally allocate the limited available capacity, in space and time.




The MORE ambition is to understand the current situation of the corridors in the partner
cities, but also to understand how future trends may influence the way the roads are used. In
this sense an entire line of research has been developed: from understanding the
technologies that are influencing the roads — infrastructure, vehicles, operations etc. to future
users’ needs and future scenarios for city administrations that will allow them to better
understand how to be proactive in embracing the changes.

2.2 Understanding future users’ needs

Besides the current user needs assessment carried out by IRU at the outset of the project,
an analysis of the future road user needs has been carried out.

The research on future users’ needs intended to understand the changing demographics and
future patterns of demand, that are likely to have a high impact on requirements for physical
and digital transport infrastructure on main corridors in urban areas. All potential changes in
demographics and lifestyles, in social and business practices and covering both passenger
and freight transport requirements. The research has been based, in particular, on authors’
experience and research developed in the Horizon 2020 MINDSETS project, which identified
different motivational and lifestyle mobility groups.

Thinking about the future is fundamentally important to dealing with the challenges of today.
In order to confront these problems successfully, we have to think carefully about the
implications and results of the steps we might take, not just in the immediate moment, but
also as conditions continue to evolve.

This means of putting both the problems we face today and the solutions we might try for an
efficient road system in a larger context. It does so in three key ways:

1. It expands our understanding of the scope of the situation. How do these various
problems connect to each other? Are there underlying similarities? How the outcomes
that we fear would arise from a particular problem?

2. It expands our understanding of the horizon of the situation. Not just how does this
affect us now, but how would this affect us over time. In parallel, it allows us to think
through what happens with different kinds of solutions we may want to use to deal
with a problem. What’s the potential for undesirable consequences?

3. It expands our understanding of the kind of system we want. By bringing into focus
the potential impacts and implications, the analysis of future trends allows us to
understand the path we need to take to achieve a better world. It clarifies also the
responsibility and capacity needed to create the desired system.

The goal of this research was to examine tomorrow for giving us a better
understanding of how to prepare for it today.




2.3 Methodology

The analysis developed in this report is based on an extensive research done using different
sources of information, qualitative methods such as interactive group interviews and
workshops. The research has been designed in such way to achieve the following goals:

e to understand what are the trends of the main macro-economic factors that could
influence the decisions taken at local levels;

¢ to understand the impact of emerging technologies on lifestyle and how this will influence
the users’ travel patterns.

The research was not done in isolation; it was done in correlation with activities developed in
other areas of the project. The following figure illustrates the connection between different
areas of research in the project and the responsibilities of the partners. The main
beneficiaries of this research will be those supporting the development of future scenarios for
cities and supporting with key knowledge the development of future plans to re-design roads
in the partner cities. Dynniq is responsible in understanding what are the developments in
technologies that could influence the road design, usage, maintenance etc. EIP is
responsible in understanding what are the major future road users’ needs. UCL is helping
cities to develop future scenarios with the results of the research done by Dynniq and EIP.

Figure 1 The integration of different areas of research and the respective responsible partners

Source: Prepared by the Author

The research done for understanding the users’ needs has involved mainly qualitative
methods from desk research to structured interviews and interactive workshops. The activity
started with the desk research when more than 160 sources of information have been
analysed and reviewed. Once the major working hypotheses had been structured, a
workshop with experts in different domains was organised. There were group discussions
with cities representatives and local stakeholders and technicians — organised in
collaboration with Sciences Po and UCL (Constanta and Lisbon). Jointly organised workshop
with IRU for validating the results of the research with the major stakeholders and major
users’ gatekeepers’ organisations.




Approach for Task 3.2

ntervi th Survey of
nterviews wi infrastructure related
experts experts

Group discussion
with key
stakeholders

Desk research

Figure 2 Future Users Needs analysis — the approach

Source: Prepared by the Author

EIP and Vectos have shared the work for the research of user's needs. The following table
shows the involvement of the partners and their respective areas of research. Both partners
have used different forms of analysis from desk research to workshop organisation.

Table 1 Future Users Needs analysis — involvement of partners

Partners involved in

the future road Area of research Type of research
users’ needs

Socio-demographic trends, dynamic  Desk research, interviews,

EIP of the economics, technology, workshops, analysis of the
operating and business models data collected
Vectos Lifestyle and freight Desk research, workshop

organisation

Discussions with city
Sciences Po Governance, organisation models representatives, local
stakeholders

The need to continue of the work through specific interactive workshops with the major
stakeholders and other cities throughout the project will be done with the support of Polis.
The topics of these discussions and the questionnaire have been already developed and
they are ready to use.

This research can be revisited towards the end of the project and updated with the latest
trends for the identified drivers for future demand for road space.

D3.2 Future Road Users’ Needs Page 12 of 93
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PART A - People

3 Who are the future road users?

Socio-demographic trends

It is difficult to predict the future road user behaviour. Future traffic trends, technological
advancements have also to be analysed especially in the context of socio-economic
developments. However, by knowing certain challenges one may have an early indication of



education and enhanced with alternative sets of assumptions on future fertility, mortality,
migration, education, and urbanization trajectories.

e For population projections in the EU, the “Demographic and human capital scenarios for
the 21st century” uses an approach similar to the Wittgenstein Center for Demography
and Global Human Capital. The scenarios developed for the EU are based on
multidimensional population projections by age, sex and level of educational attainment
for 201 countries of the world together with labour force participation for all the EU
Member States. The chapter will present data for the medium scenario, CEPAM Medium
(SSP2).

e “Demographic scenarios for the EU” (2019), developed several scenarios: (i) Central
scenario, (ii) Zero International Migration (ZIM), (iii) High immigrations scenario, and (iv) 3
scenarios that combine the ZIM with increased fertility. Figure 4 presents population
projections until 2060, for all six scenarios. The current report uses data from the Central
scenario.

There is an agreement about the fact that world population will continue to grow during the
second half of the 21° century. However, there are major differences between projections for
future population.

Based on the medium-variant projection of the 2017 UN projections, the world population is
expected to reach 8.6 billion in 2030, 9.8 billion in 2050 and 11.2 billion in 2100. This
projection was determined based on future levels of fertility, mortality and migration.

Based on the medium scenario developed by Wittgenstein Center for Demography?® and
Global Human Capital, world population is predicted to peak during the second half of the
century, reaching 9.4 billion in the 2060-2080 period. The population will then slightly decline
by 2100, reaching about 9 billion. This projection is developed based on fertility, mortality,
migration, and education, being a more complex analysis than the UN’s.

Although certain growth oriented scenarios estimate the world population almost doubling by
2100, reaching about 13.2 billion, this is seen as extremely unlikely.

The Figure 3 shows the historical trend and projections according to the medium scenario
(SSP2) for the world population by six levels of educational attainment (see colour coding).
The additional lines superimposed on this graph show the projections of total population size
according the stalled development scenario (SSP3), the rapid development scenario (SSP1),
and the medium variant of the UN 2012 projection.

World Population and Human Capital in the 21st Century, Wittgenstein Centre for Demography and Global
Human Capital
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Figure 3 Historical trend and projections for the world population by six levels of educational attainment

Source: World Population and Human Capital in the 21st Century, Wittgenstein Centre for Demography
and Global Human Capital

Based on the medium-variant projection of the 2017 Revision of UN projections, population
in Europe is expected to decline-increase-decline from 742 million in 2017, to 739 million in
2030, 780 million in 2050, reaching 712 million in 2100.

For the EU 28, population trends are different than for the whole continent. There are also
differences between projections in terms of expected population per time period, but the
general trend shows an increase in population for the following decades followed by decline
in population until 2100. The major trends are:

e Population to reach 524.6 million by 2060, with an increase until 2045 (i.e. maximum of
539 million) and then decrease — based on the Eurostat baseline scenario, 2015 *

e Population to reach 507.7 million people by 2060 with an increase until 2035 (i.e.
maximum of 511.6 million) mainly resulting from immigration and increased life
expectancy and then decrease - based on the CEPAM Medium (SSP2) scenario®.

e Population expected to peak at 510 million in 2030 and then decline to 465 million by the
end of the century®



e Eurostat’s main scenario, from 2013, projects that the population will grow until 2050°.

The most recent EU population projections (2019) predict that the EU’s population will grow
from 508.5 million in 2015 to around 521 million by 2060 (i.e. an increase of 2.5%). This was
estimated for the central scenario (assumes a small increase in fertility and approximate
2.000.000 external immigrants/year). Without international migration, the EU population is
expected to reduce to 466 million people by 2060 (i.e. an decrease of 9%)2.
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Figure 4 Population size of EU-28 in 2015-2060, by scenario

Source: Demographic scenarios for the EU, 2019

3.2 Ageing Population

Population ageing is a major demographic challenge for humanity. The world population is
getting significantly older. In 2017, there were 962 million people aged 60 or above and 137
million aged 80 or above.

Based on UN projections®:

The impact of demographic change on European regions
8

Demographic scenarios for the EU, 2019;
9

United Nations, Department of Economic and Social Affairs, Population Division (2017). World Population
Prospects: The 2017 Revision, World Population 2017 Wallchart.




e Globally the number of persons aged 60 or above is foreseen to double by 2050 (i.e. 2.1
billion) and triple by 2100 (i.e. 3.1 billion)

e Globally the number of persons aged 80 or above is foreseen to triple by 2050 (i.e. 425
million) and increase 7 times by 2100 (i.e. 909 million)

o Europe currently has the largest proportion of population aged 60 or over (i.e. 25% in
2017) and this is expected to increase even further (i.e. 35% by 2050 and 36% by 2100).

e Africa, currently having the youngest age distribution, is expected to be the least
influenced by ageing as the population aged 60 and over is expected to grow from 5% in
2017 to about 9% in 2050.

These trends for ageing population will determine a higher old-age dependency ratio in 2050,
with the highest values expected for Europe (i.e. 48 dependent older persons per 100
persons of working age) * and the lowest values expected for Africa (i.e. 10 dependent older
persons per 100 persons of working age)'".

Ageing is considered the “core long-term structural development change”? for EU-28,
being a result of declining fertility rates together with the ‘baby boom generations’ reaching
the age of retirement.

The EU has the age expectancy of about 81 years, which is nine years higher than the global
average.

The most recent EU population projections™ (2019) predict that the EU population aged 65+
will continue to grow, from 19% in 2015 to 28% in 2040 and 32% in 2060 (central scenario).
Similar increases are projected in the zero international migration scenario, which predicts
the 65+ age group will represent 34% of the EU population in 2060. ™

When studying the ageing population the focus was always the age aspect; although this
focus is understandable it is not always correct'. Ageing is not exclusively about the size of
the elderly population but how the population is distributed by age. Therefore, to better
understand ageing, the focus should be on the evolution of the age structure of the entire
population, not just the elderly part.

10

International Migration Report 2015
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Regional population structures at a glance, published in the The Lancet journal, Vol 392 July 21, 2018




The diverse picture of the colour coded age structure of European regions (Figure 5)
indicates the varying stages of population ageing across Europe. The authors of the study
chose this way to represent how the population is ageing across Europe. It is evident that the
process of population ageing is not occurring equally in all areas of Europe and regions differ
substantially:

o Eastern Europe still has a demographic advantage from a high proportion of younger
population;

e Southern European regions are forming a cluster of lowest-low fertility, while the baby
boomers are ageing in Western Europe;

e Urban regions are attracting young professionals and forcing out young parents, and
peripheral rural regions are losing their young population.

In the Figure 5, we can clearly see large-scale and small-scale regional differences in
population structures. At the macro level, between Eastern, Western, and Southern Europe
the differences are evident.

The map in the Figure 5 also reveals the signs of recent changes in population structures.
For example, Spain received a large influx of international migrants in the 2000s, Eastern
Germany experienced a draining effect of out-migration coupled with a decrease in fertility in
the past few decades, and Poland has had a massive labour out-migration because of
European Union integration and more labour migrants moved from major Polish cities.
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Figure: Cnlour—mded map of population structures in European Nomenclature of Territorial Units for Statistics 3 regions in 2015

pop composition in the European Nomenclature of Territorial Units for Statistics 3 regions is uniguely colour coded. Colours show direction and magnitude of deviations from the
centrepoint, which represents the average age of the European population, and is dark grey. The hue component of a colour encodes the direction of deviation: yellow indicates an elderly population
(=65 years), cyan indicates people of working age (15-64years), and magenta indicates children {0-14 years). Chroma and ligh I s signify the distance from the centre ranging from
desaturated and dark colours near the centre to vivid and bright colours at the comers. We provide R code to fully reproduce this map.™®

Figure 5 Colour-coded map of population structures in European Nomenclature of Territorial Units for
Statistics 3 regions in 2015

Source: The Lancet journal, Vol 392 July 21, 2018

In EU28, the total cost of ageing (public spending on pensions, health care, long-term care,
education and unemployment benefits) is expected to increase to 26.7% of GDP in the 2016
— 2070 period (i.e. increase with 1.7% points).

The old-age dependency ratio has been increasing in the 2006-2014 period from 23.6%
to 28.1%. The old-age dependency ratio in EU28 is expected to reach 39% by 2030 and
expected to stabilize around 50% after 2050.
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According to the International Migration Report from 2015, immigration was seen to have
little impact on the ratio of non-working to working persons, even if it affects the population
size.

It is very important to understand the ageing population projection as decision-making
guidance, and not as predictions of future development. The ageing population can provide
an indication of future developments to be expected if current patterns and trends are
allowed to continue and simulate results of possible changes.

The road users in the future will be increasingly older. They may be healthier older, however,
the WHO statistics mention that the major causes for death will be loneliness, depression,
anxiety, agoraphobia and obesity (sedentary life)"”. These are seen as the 5 core health
problems. They in turn produce heart disease, increase the risk of cancer, strokes etc. and
they are the key mental health problems.

A higher proportion of elderly people although relatively healthy or ensured a healthier life will
have many frailties, which will request attention especially in choosing the way to travel. It will
be an increase of the disabled people or people with particular needs that will put pressure of
urban and transport planners of how they design the urban spaces and cater for the
transportation in the future.

There will be elderly people that will try to preserve a high level of health and try to be as
active as possible, preserving their mobility. They could use new forms of mobility if their
health will allow. Of course, the main question to ask: will millennials bike-share when they
will be in their old age?

3.3 Migration

Based on the International Migration Report from 2015, Europe has the largest population
of international migrants in the world (76 million), followed by Asia (75 million) and
Northern America (54 million). In Europe and Northern America international migrants are
more than 10% of the population.

Large movement of migrants from low and middle-income countries to higher income
countries is expected to continue.

The UN projects the top net receivers of international migrants, for the 2015-2050 period,
to be the United States of America, Germany, Canada, the United Kingdom, Australia and
the Russian Federation, with more than 100,000 migrants annually.

The UN projects the top net senders of international migrants, for the 2015-2050 period, to
be India, Bangladesh, China, Pakistan, and Indonesia, with more than 100,000 migrants
annually.
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Figure 6 The global flow of people; Based on 2005-2010 data

Source: http://[download.gsb.bund.de/BiB/global_flow/

Based on the International Migration Report from 2015, Europe has the largest population of
international migrants in the world (76 million). The top net receivers of international migrants
in Europe are: Germany and the Russian Federation, with more than 100,000 migrants

annually.

For Europe, it is considered that current trends in migration will reduce the population
decline, without being able to fully compensate the low fertility levels. Positive net
migration prevented population decline in the 2000-2015 period™. This is supported by UN
projections, which estimates that for the 2015-2050 period the excess of deaths over births in
Europe will be around 57 million, while the net inflow of international migrants is expected to
be around 32 million between 2015 and 2050.
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The most recent EU population projections (2019) consider two millions international
migrants (from third countries)/year as a realistic value while projecting EU population
evolution™.

Internal EU migration (from eastern to western member states) is predicted to emphasize the
population and workforce decline in Eastern Europe, while supporting the population growth
for Western and Southern states:

e Projected increase in population for western member states, as in 2015 these states
accounted for 54% of EU population and will account for 59-61% of EU population by
2060.

o Projected decline for population in eastern member states, as in 2015 these states
accounted for 20% of the EU population and will account for 15-18% of EU population by
2060 (decrease from 103 million to 82-93 million).

e “The Baltic States and Bulgaria lost between 26% and 16% of their population, intra-EU
mobility being one of the drivers of this decline”;

o “The population of Romania would shrink from 19.9 million in 2015 to 13.8 million in 2060
in the central scenario (losing 30% of its population)”. With no EU migration, the reduction
of population is projected to be only 15% in the same period.
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Figure 7 The global flow of people — detailed selection for Europe; Based on 2005-2010 data

Source: http://download.gsb.bund.de/BIB/global_flow/

3.4 Work force — what are the projected trends?

The most recent EU population projections (2019)* predict that the EU working age
population would decrease from 306 million in 2015 to 256 million people in 2060 (i.e. a
decrease of 16%, according to central scenario). Taking into account the ageing population
trend, it is projected that the working age population will be smaller than the non-
working age population in 2060. The total age-dependency ratio at EU level will grow from
76 in 2015 to 99 in 2040 and reach 114 in 20602".

20
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The zero international migration scenario predicts a high decrease in working age population,
by approx. 30%, reaching 222 million people in 2060. However, this would not generate high
differences on the long term. It is projected that there will be small changes for the working
age population compared to non-working age population in 2060 as the total age-
dependency ratio* at EU level would grow from 76 in 2015 to 103 in 2040 and reach 118 in
2060%,
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Figure 8 Working-age population (20-64) of EU-28 in 2015-2060, by scenario

Source: Demographic scenarios for the EU, 2019

In the context of increased life expectancy and ageing population, the EU28 labour force is
transforming. It is expected that the future workforce will be smaller than today, but more
educated. This might not prove an economic challenge if future jobs are fewer and requiring
a higher skill level. #

It is expected that the total size of the EU 28 labour force will decrease with 13%, from 245.8
million in 2015 to 214.1 million in 2060 (under the constant participation scenario — average
scenario). #°

For 100 working aged people there will be 114 non-working age people, predominantly 65+
22

A ratio between the economically inactive (age 0-19 and 65+) and working age population (age 20-64)
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e Other projections, estimate a 3.5% increase in working age population in EU-28 until
2030. This however leads to only a minor increase (i.e. 0.6%) in the labour work force
until 2030.%
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Figure 9 EU labour force by education level, the constant participation scenario, 2015-2060

Source: Demographic scenarios for the EU, 2019

This decrease in the size of the labour work force is not expected to generate changes in
Western Europe, where values will remain stable, but will affect Eastern and Southern EU
Member States. %’

2015-2060 Active Population
Growth Rate, Constant scenario
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B 0%t0o-99%
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B -20%to-299%
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Figure 10 Changes in the size of the labour force 2015-2060 under the constant participation scenario

Source: Demographic scenarios for the EU, 2019
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Skills Forecast: key EU trends to 2030, 2018
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Figure 11 Labour-force dependency ratio, constant participation scenario, 2060

Source: Demographic scenarios for the EU, 2019

3.5 How will population be distributed at regional level

Europe is one of the most urbanized regions of the world with about 73% of the population
currently residing in urban areas. This value is expected to surpass 80% by 2050,
according to UN projections?.

The vast majority (74%) of European countries are expected to face urban population
growth together with rural population decline.

Compared to other regions of the world, for the 2014-2030 period, Europe is expected to
have smaller annual urbanization growth rates, rarely surpassing 1% and in no cases
surpassing 3%.

European population living in urban and rural areas will differ from region to region. The
forecasts are showing this difference as follows:

e The share of the European population® which live in urban versus rural areas, future
projections: 2020 — 74.9% in urban areas and 25.1% in rural; 2030 — 77.5% in urban
areas and 22.5% in rural; 2040 — 80.6% in urban areas and 19.4% in rural; 2050 — 83.7%
in urban areas and 16.3% in rural;

o The share of the Western European population which live in urban versus rural areas,
future projections: 2020 — 80.2% in urban areas and 19.8% in rural; 2030 — 82.2% in
urban areas and 17.8% in rural; 2040 — 84.6% in urban areas and 15.4% in rural; 2050 -
87% in urban areas and 13% in rural;
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e The share of the Southern European population which live in urban versus rural areas,
future projections: 2020 — 72.2% in urban areas and 27.8% in rural; 2030 — 75.4% in
urban areas and 24.6% in rural; 2040 — 78.9% in urban areas and 21.1% in rural; 2050 —
82.1% in urban areas and 17.9% in rural;

e The share of the Eastern European population which live in urban versus rural areas,
future projections: 2020 — 69.9% in urban areas and 30.1% in rural; 2030 — 72.2% in
urban areas and 27.8% in rural; 2040 — 75.7% in urban areas and 24.3% in rural; 2050 —
79.4% in urban areas and 20.6% in rural.

o QO 1-5milion
m 3-5% O 5-10 million

m 5%+
|:| 10 million or more

Figure 12 Average annual rate of change of city population 2014-2030, excerpt for Europe

Source: UN, World Urbanization Prospects; The 2014 Revision

The growth in urban areas is everywhere but the growth in Europe is slower than other
areas. The only few exceptions in faster pace of growth of urban areas are in North of Italy,
UK and Ireland; in general, the urban areas in Europe will have a steady growth, compared
with urban areas in the rest of the world.

According to the UN World Urbanization Prospects (2014), 54% of the world population
currently resides in urban areas and global urbanization is going to continue in the future.
However, there are differences between projections for future population.

e UN World Urbanization Prospects (2014) projects that 66% of the population will live in
urban areas by 2050;

e This value might reach 70-75% in 2050 according to an ARUP analysis, Future of
Highways published in November 2014.

As urban population continues to grow, there are two possible trends for rural areas: the
majority of countries, i.e. two-thirds, are experiencing reduction in rural population, while
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the remainder are experiencing either uniformity or slight growth (mainly in Africa),
according to UN projections.

A significant increase in the number of Megacities (10m+ inhabitants) is projected for 2050,
but this increase is concentrated in Asia (i.e. China and India). The growth of these
Megacities may lead to exaggerated urban sprawl and “slum-isation” while there is an
increasing disparity between rich and poor. There will also be vast differences between city
centre and peri-urban areas affecting the demand profiles.

The projection of the World population which live in urban versus rural areas are: 2020 —
56.2% in urban areas and 43.8% in rural; 2030 — 60.4% in urban areas and 39.6% in rural;
2040 — 64.5% in urban areas and 35.5% in rural; 2050 — 68.4% in urban areas and 31.6% in
rural.®°

In studying the differences between urban and rural areas a clear understanding of how
these areas are defined is very important. There are many studies that are looking into the
urban and areas characteristics and evolution, but without giving a clear reference or
baseline of their characteristics, dimensions and nation/geography. However, whichever
classification or definition is used the rural areas are decreasing and urban areas are
increasing. It is recommended to consider in the future a classification based on the area of
influence of a city or a village and not its actual administrative boundaries.

\

Conclusions: The ascending trend in population is very important to be known by city
authorities. The growth of the population is in fact the major factor for cities growth that is
done rather chaotically, without taking into account particular social needs or environmental
issues. The most successful cities (in terms of functionality) in the future will be those that
will combine the development of the public places with the needs and values of those that

\use these places.

/

4 Generations and future lifestyles

Who will be the users of the future road ecosystem? They will comprise people who will
travel on the road corridors and those who will live in proximity to them. How much will they
differ from the profile of people in today’s road ecosystem? If they do have a different profile,
what does this mean for the way we plan the road eco-system of the future. This section
examines what the lifestyles of the future might look like in Europe and what that will mean
for the way we plan the road ecosystem in future decades.
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4.1 Factors influencing lifestyle

Lifestyles are a compromise between our ideals and the reality that exists around us. Figure
4.1 shows a 4-layered ‘onion’ of behaviour from the EC MIND-SETS project (MIND-SETS
2017). The outer 2 layers describe the behaviour patterns that we observe, and the attitudes
and opinions that people have towards different aspects of behaviour. These two layers
define a person’s lifestyle. A majority of travel behaviour research limits itself to these two
layers. However, interest is now increasing in the third layer. This layer defines a person’s
inner values and these values remain fairly constant over a person’s lifetime. The final core
of the ‘onion’ is a person’s personality — that is what psychologists call their ‘personal
construct’ — are they introvert/extrovert and so on. When a person tries to live-out their core
values in the real world, they find a host of barriers with which they have to compromise. The
result of this process is their lifestyle.

Objective
elements

Perceptual
filter

P N

Value sets
and beliefs

Personal
construct

Figure 13 The MIND- SETS layers of decision-
making

Source: The MIND-SETS Approach. Deliverable 3.1 of the MIND-SETS Project, European Commission
Horizon 2020 Programme

There are 3 factors of behaviour that we have to consider when we look at future road use —
Age, Period and Cohort (APC):

o Age relates to lifecycle stages — e.g. childhood, puberty, adolescence, childbirth, frailty
and ageing and death.

e Period relates to factors specific to a particular period in time

e Cohort relates to the age group or generation

The influence of demographic changes has been discussed in a previous section. This
section focuses on the characteristics of future generations and, from this evidence, what we
can say about future lifestyles of those using the road ecosystem. Generation values are
developed in quite short periods of 4 or 5 years and are therefore the period-related factors
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in which generation values are formed that shape future behaviour — we will call this the
‘Generation footprint period’ or (GF period)

4.2 Generation footprints and lifestyle models

In recent years, much has been learned about the behaviour patterns of different generations
(references from MIND-SETS D2.1c). Each generation forms core values in late
adolescence/early adulthood. These core values form the basis for lifestyle development
and, importantly for the MORE project, they are resistant through the lifecycle. These core
values will play a strong role in determining how each generation influences:

e The direction of mobility/place-making innovations and
e Responds (accepts or rejects) to new mobility products and services, and to new
concepts on place-making and urban design.

The evidence suggests that a generation can be defined in roughly 15-year time periods,
although there are clearly ‘blurred lines’ in which some core values occur in the adjacent
generations. Generations can either develop values during the GF period that reject the
values of the previous generation, or they can take some of what they see to be positive
elements or can fully adopt and intensify those values. The term used for these value-sets is
a generation’s ‘footprint’. The MIND-SETS project has shown that each generation has a
quite different footprint in relation to those aspects of behaviour that relate to mobility (MIND-
SETS, 2017).

What it is possible to do is to combine the generation assessment with that of the
demographic assessment in Chapter 3. This will map the values that each generation of the
population will hold in future decades, as they age. Such an analysis can provide some
clarity on the nature and profile of future users of the road ecosystem.

4.3 The impact of generation values on the future user of the road
ecosystem

At the present time in 2019, we can define 7 generations:

o The ‘Silent generation’ — people aged 80 years and older — born in the pre-war era. (The
GF period being the Second World War)

e The Master boomer’ generation —people aged between 70 and 80 years — the oldest
sub-group of the Baby Boomer generation born since the onset of the Second World War
(The GF period being the mid to late 1950s)

e The ‘Baby Bloomers’ — people aged between 55 and 69 years — the younger sub-group
of the Baby Boomer generation born after the War (The GF period being the mid to late
1960s)

e The ‘Prime Busters’ or ‘Generation X’ - people aged between 40 and 54 years — born
after 1965 (The GF period being the early1980s)




o The ‘Millennials’ or ‘Generation Y’ — people aged between 25 and 39 — born after 1980
(The GF period being the turn of the 21% Century)

e The ‘Screenagers’ or ‘Generation Z’ aged between 10 and 24 — born after 1995 (The GF
period for the oldest in the group being the austerity years following the 2008 economic
crash)

o The Digital Aboriginals or ‘Generation Alpha’ — aged 9 years or under (Yet to approach
the GF period)

Each successive generation adopts some values (perceived as positive) from previous
generations, and creates its own set of values that can be identified specifically as for
example ‘Millennial’ or ‘Master Boomers’ — collectively they form the generational footprint.
Increasingly over time in the post-war period, new generations have developed values that
challenge traditional social roles. We can look at the value sets of each generation and draw
some conclusions as to how they may behave in the road ecosystem of the future.

4.3.1 Digital Aboriginals (Generation Alpha)

These children have yet to form their value sets. However, we can make some observations
from their patterns of behaviour. Born since 2010, the youngest will be in early middle age by
2050. In 2020, there were 5.6 million children in this age group in EU28.

This is a generation born into the Internet and social media — and of ‘Fake-news’ and the
Trump era. Thus it is no longer novelty but normality. They know how to use and exploit
technology and new novelties — such as the novelty of talking to the technology. They are
very self-aware at a young age and create ‘proto- images’ on social media. They are more
exposed to different cultures and countries from their early years. If they are born in cities,
then they spend a lot of time in the apartment. They have continued the digitally induced trait
(since the Millennials) of needing constant variation and getting bored easily. Many are lone
children at home from separated/divorced parents, who give in to their children’s demands.
In contrast to the Screenagers (see below), they would be prepared to accept intrusive
technology. Their lifestyle underlines the importance to give this generation safe places that
they can socialise and exercise, outside of the immediate school environment. Their mobility
currently depends on being escorted, as dependents.

This generation will become clearer in the coming years. What is observed at the present
time is that the normality of the Internet to this generation is focusing them on a footprint
based on non-technological values. In this context the importance of developing lifestyles
that address climate change is emerging as a key value among the teenagers of this
generation. This would intensify the pressure to develop a road ecosystem around greater
place making, active mobility and the so-called micro-modes.

4.3.2 Screenagers (Generation Z)

This generation aged 10 to 24 years comprise 86 million people in EU28 in 2020. While not
being the instigators, this generation has witnessed the decline in car use by their immediate
Millennial peer generation and the impact of financial austerity growing-up, which is their
primary social marker. While they show an interest in automation and artificial intelligence,
they do not favour invasive technologies such as brain to vehicle.




Importantly, the Screenagers have been to first ‘phygital’ generation in the sense that they
are fully digital on social media but they also like to hang-on to physical activities (e.g. coffee
shops, book stores, food trucks, vinyl discs etc.). They like to escape from the technology but
not to neglect it and remain very connected. In comparison to the Millennials, Screenagers
are more individualistic, wishing for things to be customised and personalised by technology.
They have a greater tendency to trust the technology and digital advice sources and have a
greater repertoire of skills and identities (in real life and on social media).

They have particular lifestyle values and are not as gender-strict as older generations (for
example with men comfortable showing greater emotion). They do not like predictability in
others. Like the younger Digital Aboriginal generation, they get bored easily; they have a
dislike of habit and like to be surprised. Their attention span is limited, they like data. Lifestyle
has to be unpredictable accept for their mobility which has to be there when they need it.
This is not a generation that will seek lifelong careers.

Screenager values will look for quality in their mobility above social status and brand. They
have an acceptance of automation and they require technology to provide customised
mobility for them, controllable from smart devices — mobility has to be trustworthy and safe
and above all to this generation — affordable.

4.3.3 Millennials (Generation Y)

In 2020, there will be 96 million Millennials in EU28. A key influencer for this generation was
the 9/11 tragedy in New York. This generation was the first time a younger generation
became the ‘benchmark’ generation — previously, benchmark generations had always been
the older, ‘experienced’ generations. Millennials had however, gained benchmark status
through mastering the Internet and latterly social media.

They have important values that have been able to be realised in lifestyle:

e They value a good blend of working and home life

e Their mind-set is a cooperative one, but to realise individual goals

e They do not place such emphasis on owning things and have been the primary drivers of
the ‘sharing economy’

e They require constant feedback and transparency in communication

A further development with Millennials is the closer relationship they have with their (Boomer)
parents — to a level not previously experienced with older generations.

In terms of mobility, this generation have championed the cause of sustainable mobility and
the growth of shared mobility. After 2003, they have reduced car use beyond what their older
Prime Buster generation started in the 1990s. They seek sustainable mobility options and the
use of technology on smart phones as a control mechanism to schedule trips across different
connecting modes.

4.3.4 The Prime Busters (Generation X)

There were 99 million Prime Busters in EU28 in 2020. This is the generation whose footprint
was influenced by the events of the 1980s. They are now in middle age with growing children




(Digital Aboriginals and Screenagers). This generation is on the cusp between the younger
collaborative generations and the older, more competitive generations: The 1980s social
norms favouring self-improvement, individualism and the private sector.

This generation exemplify the way in which lifecycle can influence the generation footprints.
The pressures of combining family and work roles dominate prime Busters’ lifestyles: There
are associated gender role pressures to this. Lifestyles are dominated by time shortage and
an imbalance of home and working life plus lack of financial resources. They have the
highest rate of divorces and have been the first generation where divorce rates and family
breakdown has increased rapidly.

In terms of their mobility they are not attracted by automation, preferring control of their
mobility. However, they do favour connected vehicles and technological advances that assist
the process of controlling one’s own mobility. They have moved out into suburban and peri-
urban areas, combining semi-rural lifestyles with a progressive mind-set.

4.3.5 Baby Bloomers

This group is the youngest part of the post-war baby boom. They have greater prosperity and
engage in active mobility and travel — hence the term ‘Baby Bloomer’. In 2020 there will be
101 million Baby Bloomers in EU28. This generation was formed of the values of the later
1960s and the Cultural Revolution that transformed lifestyles in that time. It was the first
generation to develop values to protect the environment and had a strong social equity
component. The marker for this generation was the moon landing in 1969.

The lifestyle of Baby Bloomers, as the name suggests is active — ‘wishing to die young, but
as late as possible’, they are wealthier than younger generations with greater time to spend
on active culture (in many cases relocating from suburb to city locations).

4.3.6 Master Boomers

These older Baby Boomers cover the period from the outbreak of the Second World War. In
2020, there will be 49 million Master Boomers. The key period for this generation was the
late 1950s, the beginning of mass consumption and Expo 58. In this generation ownership
has a strong status element with symbolic consumption. Increasing longevity of the lifecycle
means that this generation can ‘add years to life and life to years’.

In terms of mobility, this generation has a high car ownership level and emphasis on private
mobility. There are a proportion of the older women in this generation that have never driven.

4.3.7 The Silent generation

This generation was born before the War and are aged over 80 years old. For them, values
were formed during the War and its immediate aftermath - a period of austerity, rationing and
‘making do’ — prior to the supermarkets and mass consumption of the 1950s. In 2020, there
will be 30 million of the Silent generation in EU28. This generation is affected by the differing
mortality rates of the genders — 75% of them are women. For this generation, holding on to
what you own is important as frailty increases with dependency on others. This was the
‘radio generation’. They are digitally illiterate and require assistance in navigating the new
digital age. Many of them are the first generation of mass motorists, they are faced with




giving-up their cars. Mobility is increasingly restricted, losing confidence and having a fear of
falling — increasingly dependent.

4.4 Demographic projections of generations’ values up to 2050

We therefore have 7 generations, each with its own set of values towards their mobility:

Digital Aboriginals indicating an emphasis on low carbon mobility and embracing
technology advance as ‘normal’ behaviour

Screenagers are ‘individuals’ requiring customised and personalised mobility,
comfortable with automation, consciously balancing their digital life and physical life
Millennials place less emphasis on mobility ownership in favour of sharing, environmental
concern _and sustainable mobility and also working for a balance in their lifestyle.
Connected mobility if favoured, individually controlled by smart phones.

Prime Busters prefer connected to automated mobility. A generation heavily influenced
by the family pressures of their lifecycle stage — mixed values favouring both public and
private mobility.

Baby Bloomers are the first generation to have concern for environmental protection.
Despite this, Baby Bloomers are a mobile, wealthier, free of their children generation with
an emphasis on personal mobility.

Master Boomers are the generation where values of high mobility have strong social
status (compared with their older generation), but with the increasing lifecycle impacts of
ageing bearing down on them.

The silent generation have the greatest values of austerity. Lifestyle is increasingly
dominated by frailty, dependency and mortality.

The four key value transitions across the generations are:

Competitive to collaborative;

Environmental protection to sustainable mobility to carbon reduction;
Ownership to sharing to individually customised;

Digital illiteracy to digital competency to digital normality.

Figure 14, Figure 15 and Figure 16 return to the demographic trends discussed in Chapter 3,
subdivided into the 7 generations. We can interpret the balance of mobility values in the
future and the impact that this will have on the road ecosystem, in addition to the
demographic impacts per se.




mSilent generation mProto b mBackend b mGen X mGen Y mGen Z mGen alpha
Master boomers Baby bloomers Prime busters Millenials Screenagers Digital aboriginals

Source: Prepared by the Author, based on Eurostat projections

Figure 14 Projected population — EU-28 — 2020

mBackend boomers mGen X mGen Y uGen Z mGen alpha mNew Generations
Baby bloomers Prime busters Millenials Screenagers Digital aboriginals Higher level of technology

Figure 15 Projected population — EU-28 — 2050

Source: Prepared by the Author, based on Eurostat projections

In 2050, the Millennials will be aged 55 to 69 years. Increasing survival rates will increase the
number of Prime Busters and younger Baby boomers in their early retirement and old age in
greater numbers than current Master Boomers and the Silent generation.
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Users of the road ecosystem of the future will increasingly be dominated by the values and
lifestyles of the current younger generations:

e Prioritising anything that is low carbon in all areas of lifestyle, including transport;

o Emphasising sustainable mobility;

e The need to create safer more liveable spaces for all;

e The ability to control, tailor and customise affordable multi-modal mobility offers to suit
more diverse lifestyle models;

o A preference for sharing mobility over individual ownership.

These will be the five value sets that will determine the acceptance or rejection of new
transport/IT technology developments in the road ecosystem in the years to come. In
contrast, by 2050, the ageing society will produce a significant number of older people, losing
the high level of mobility and dependency that they enjoyed through their lives, while
retaining the strong values of ownership and individual mobility that have been a pillar of their
social status over the years — how will they adapt? The psychological impact of mobility loss
in the older generations will have considerable impact on lifestyle.

4.5 Developing values and lifestyles towards and beyond 2030

Mobility going forward has 4 key values — low carbon, sustainable, customised and shared.
In the medium term to at least 2030, we can identify 6 lifestyle characteristics within which
future mobility patterns will be planned:

e People living ‘Somewhere and Anywhere’;
o People ‘Trading places’;

e People building ‘Progressive Provinces’;

o People ‘Uncoupled’;

e People with ‘phygital lifestyles;’




e People ‘changing social norms’.

In combination, these 6 lifestyle trends point to an increasing social flexibility and the blurring
of traditional lines of social values and behaviour — an increasing emphasis with younger
generations on time pressures and the speed of digital lifestyles — blurred gender roles and
increasingly diverse forms of relationships. Future mobility in the road ecosystem will have to
fit into this emerging social model in Europe. Of course, these 6 lifestyle characteristics are
not mutually exclusive and individual people; households and communities in the future will
have behaviour patterns that reflect several of the above characteristics.

Each lifestyle characteristic is described in general terms in the following subchapters.

4.5.1 People living ‘Somewhere and Anywhere’

This category compares two contrasting lifestyles that have emerged since the growth of the
so-called ‘Digital Society’, which will be a continuing lifestyle feature.

‘Anywhere people’ reflect primarily those in younger generations, but not exclusively: A
lifestyle with the keywords - cosmopolitan, flexible, mobile, global and creative. This lifestyle
is flexible, volatile behaviour patterns, hedonistic and loving of urban street life. Their mobility
is multi-modal. In contrast, ‘somewhere people’ are more characteristic of older generations.
Rather than embracing constant changes in technology and social innovation, these people
see disruptive change as pressure — they are comfortable without change. They seek
habitual lifestyles, career employment and are reluctant to relocate or modify travel habits.
They are most numerous in rural and peri-urban areas and traditional towns. They prefer
private mobility.

4.5.2 People ‘Trading Places’

At the present time, a transient renting population (young professionals, students) mean that
the age profile in many European city centres and inner cities is skewed to Millennials.
However, there are signs that this is changing. Throughout Europe there is a trend of baby
boomers moving from the peri-urban areas back into larger cities. Middle class, double
income baby boomers want to move back to cities, especially to those considered “Yogurt
cities” (i.e. those with an active culture) and they have the financial potency to do this. At the
same time younger generations (with creative, academic mind-sets), with lower incomes are
determined to move to peri-urban areas, which are more affordable compared to city centres
and offer the green spaces lacking in the cities. Thus the emphasis on developing
sustainable mobility, which has focused on cities, will need to refocus on suburbs and the
urban to rural continuum. Older generations will enjoy city lifestyles with affordable and
accessible mobility inside the road ecosystem; and that will not threaten the level of mobility
that they have become accustomed to throughout their lives, primarily on the urban fringe.

4.5.3 People building ‘Progressive Provinces’

The spatial implications of lifestyle changes will be significant. This no better illustrated than
the way the values of the generations are leading to lifestyle preferences in specific types of
settlements. The definition of a “Progressive province” in this context is where there are
settlements consisting of social groups of diverse values. Rural or peri-urban areas with




small and medium sized towns and cities in many areas of Europe are witnessing mixed
populations of indigenous ‘Somewheres’ and out-migrant ‘Anywheres’. This social cocktail is
changing the mind-set and character of traditional areas, where the urban mind-set and rural
charm are both mixed together. This generates a lot of opportunity for rural areas and at
regional level, making those as attractive and active in some regards, as urban cores. For
example, this pattern is seen in the Antwerp region of Belgium and in the Outer-London
commuter belt. While these ecosystems could benefit from importing urban lifestyles, the
Progressive Provinces of Europe have to respect the traditional home grown lifestyles of the
indigenous society.

4.5.4 People ‘Uncoupled’

There have been radical changes to social relationships over the last 30 years, witnessed in
rising divorce rates, common law relationships and people choosing to live outside of formal
or informal partnerships, the increasing visibility of the LGBT community in partnerships —
and conventional marriages. In the past, mobility was purchased and its use distributed
within traditional forms of households — in the future, this pattern will be far more diverse.

At the European level, in 2017, 34% of houses had only one occupant (defined as a person
“not sharing their laundry basket with another person”). Such households are more common
in cities than in rural areas — ‘anywhere’ rather than ‘somewhere’ communities. This trend is
acute. In France for example, the proportion of single person households has grown, and is
projected to rise, by 75% from 2005 to 2025 — inside one generation-span. In Germany and
the UK, the comparative statistics are 17% and 22% respectively. There is also a rapid
increase in the number of single parent families, a majority headed by a woman. In the
future, single parent families are expected to rise further — for example by 9% in Holland and
22% in UK up to 2025.

4.5.5 People with ‘phygital’ lifestyles

Younger generations that have grown-up or been born into the Internet/social media age
form the ‘Digital society’. Older generations are ‘immigrants’ into this society. The digital
society has given rise to what is called ‘phygital lifestyles’ — a pattern of behaviour that
blends physical with digital activities. This can involve a lifestyle of full or part teleworking, of
substituting trips for weekly shopping, health and social services, instant food delivery and
recreation. All categories of trips have a virtual alternative. Computer-based lifestyles also
present mental challenges: Attention spans are reduced; people suffer Thaasophobia (fear of
being bored), they require punctual service, and are more quickly frustrated. Services have
to be individualised. Thus lifestyles in the Phygital society of the future will provide for greater
diversity of living and working options, but could present psychological and mental
challenges.

4.5.6 People ‘changing social norms’

With the evolution of the generations, future lifestyles will increasingly blur the traditional
social values of the 20™ Century — both in terms of the patterns of the way people live
together and apart, and the relative positions of men and women in society. Gender role
values are changing lifestyles between the generations. Men and women in younger, digital,




generations have closer gender role values than the wider, more traditional gender role
values held among the older generations.

Successive generations of women and men have grown-up with the changing gender roles
of their parents. Female Baby Bloomers were working mothers using low mobility to manage
a ‘work-life balance’. In contrast, their Prime Buster children (now aged 34 to 48) have been
more insistent on achieving a ‘life-work balance’, sharing roles and having higher mobility to
manage them. Millennials have grown up seeing women and men as having equal life-
potential, each adopting the other’s values. It is likely that this lifestyle trend will continue,
with more blurring of gender roles in the youngest generations.

Changes in women’s role and their greater independence have driven social change and, in
turn, influenced changes in male roles and their lifestyles: these gender-rooted changes have
driven reduced birth rates in recent decades and increased female labour participation.
These shifting gender values and life expectations have placed pressure on traditional
household relationships and have increased the rate of divorce, particularly among the Prime
Busters have been realised in new and more flexible models of households, partnerships and
individual living. Such changes are already, and will have, marked changes in patterns of
behaviour and mobility.

4.6 Future lifestyles in the road ecosystem

Previous sections have underlined the lifecycle impacts of the ageing society and the
increasing multi-national, multi-ethnic nature of people using the road ecosystem. This
section has looked at the trends in the lifestyles of those people. We have identified the core
values — the mind-sets - that successive generations of road ecosystem users have, and the
way this translates into changes in lifestyles ‘on the street’. The younger generations and the
increasingly digital world into which they are born are driving future changes in street
lifestyles. Social patterns that have been based on stability, security and habit in the 20"
Century are now giving way to more flexibility and volatility in lifestyle. This lifestyle evolution
is blurring the boundaries of traditional social roles with emphasis on individually customised
services. The road ecosystem and mobility of the future has to be designed to meet this
flexibility.

4.7 Future “phygital” activity patterns

Mobility is not just the ability to get around. Mobility is a basic freedom — even if you do not
use the mobility you have, it is the freedom you feel from your mobility that is fundamental to
the way you behave — your confidence and control over your life, and therefore your feelings
of safety, security and well-being. The freedom your mobility gives you also influences the
relationships you make, the opportunities you make the most of (and the ones you are
deprived of), who your social networks are, and how you interact with people. Mobility
freedoms will give you social status in certain situations, dominate conversation, and
strengthen your self-esteem— mobility can strongly project your personality, and in return,
define the characteristics of your identity, as others see you.




The MIND-sets H2020 project identified 4 major dimensions to understanding mobility:

o Mobility as a lifestyle concept — mobility influences our lifestyle and it is a major
component of how we live.

o Digital mobility provision - this is the new dimension to living introduced by the
Internet. Virtual mobility on the Internet cannot be separated from physical mobility on
the ground - the ‘Phygital’ mobility (physical and digital).

¢ Physical Mobility (as a service or as a possession) — the actual mobility on the
ground, in the traditional acceptance.

o Mobility eco-system — the different spatial and temporal dimensions in which
mobility occurs — the characteristics of the physical and built environments, the social
networks and business networks etc.

The interaction between the 4 elements relies on policies, regulations, business models and
the ability for behavior to adapt and change to new personal or external circumstances or to
new mobility products and services.

The “phygital” dimension of the mobility will have a major role in the future determined mainly
by (i) the fast pace of the technology advance and (ii) the easiness of how future generation
will incorporate digital aspects in their lives (see Chapter 4.3). The phygital mobility will
influence the travel patterns and especially those trips that have a major importance: trips for
work, shopping, health care, leisure. Of course, this will have a major influence on social
relations, too. These changes should also be correlated with developments of technology
and of the lifestyles.

4.7.1 How phygital mobility will influence the work trips?

As described previously, the new workforce wants more flexibility; the idea to have a
workplace as a windowless cubicle, a fixed working time from nine to five it is not any more
something that they want. In the same time, the companies have problems in recruiting
talented people, they recognise that they are working more with flexible talents (freelancers,
temporary staff or employed specialised agencies).

Many studies show that the employees consider that they will work remotely in the future; the
figures released a significant annual increase of employees working from home or from
remote places (a US study showed an increase of 118% of people working from home in
only one year). The offices will become less frequented; many departments in the traditional
companies have at least one employee that works remotely. However, this put a pressure
on the companies to change their policies to accept remote working.

The advance in technology allows companies to have a more flexible working model. They
could have employees in many parts of the world, producing and contributing in the same
time — allowing them to offer a better service to their clients. New collaborative tools make
remote work easier: digital platforms to engage with the teams, new technologies in the
service of human productivity and organizational performance. Many managers consider that
dynamic (agile) teams will become the norm in the future.




Having a flexible schedule will lead to a better life-work balance. Many countries recognised
that the flexibility offered in working time increased the productivity and the happiness of the
employees. Trip time-savings are not the major concern.

In the future, the transport models should take into account the new life-styles with people
wanting to work remotely or from third-places (such as mobility hubs). The traditional peak
hours could have a significant decrease of users and the management of the transport
systems should be more flexible to accommodate the influence of the new life-style.

4.7.2 How Phygital mobility will influence the shopping trips?

It is an increase in the appetite for on-line shopping because it is more comfortable, less time
consuming and can be done anytime. The technology caters for this increasingly attractive
habit of the consumers by providing many facilities. For example, there are companies that
are using augmented reality technology to allow the customers to have their measurements
correctly taken — in this way, the propensity of returned goods decreases.

However, irrespective how tempting, comfortable and easy the on-line shopping is there are
a few challenges to overcome:

- Physical shops face decrease in consumers and business revenues as more and
more shoppers buy on-line;

- The logistics aspects have to be improved as the number of trips generated by this
practice contribute significantly to the increased pollution levels; it is expected that in
the future the light electric freight vehicles will be used. It is also expected an increase
in the delivery by bikes (cargo-bikes) or by automated vehicles;

- The street space re-allocation needs to support the future urban logistics (kerb space
management).

In the future, it is expected to decrease the number of traditional trips made for shopping, but
to increase the short and medium distance delivery trips.

The conventional transport model it is out-dated and it needs to incorporate more accurate
future reality: a decrease of shopping trips, in the traditional accept, but an increase of freight
trips (including the returned goods, refused by clients that bought them on-line).

4.7.3 How Phygital mobility will influence the health trips?

Virtual healthcare refers to the online visits that take place between patients and clinicians
via communications technology; ICT video and audio connectivity allows meetings to occur in
real time, from virtually any location. There are two basic types of telemedicine applications:
virtual visits and remote monitoring. A virtual visit can be a videoconference between a
doctor and a patient at home; or a patient can interact with an offsite medical specialist from
his or her local clinic, instead of traveling to another city. Telemedicine also better
enables specialists to monitor situations or procedures from remote locations, particularly
useful when treating patients with chronic conditions.

Potential barriers to virtual healthcare development include: human or cultural factors
(resistance to non-traditional approaches, lack of ICT literacy, linguistic and cultural
differences between patients and service providers), lack of studies documenting economic




benefits and cost-effectiveness of telemedicine applications (there is a need for a solid
business cases to convince policy-makers), legal considerations (concerning privacy and
confidentiality, but also health-professional authentication and the risk of medical liability), the
risk of eventual technological malfunction.

4.7.4 How Phygital mobility will influence the social aspects?

The social relations are influenced by the development of the Internet. People tend to spend
more time in the virtual space, rather in the physical one. This is also reflected in the way
people travel, and two theses could be underlined in (i) the access to the virtual space could
substitute some of the physical trips and (ii) how it will enhance the travel experience.

Moving some of the daily interest on-line (tele-working, social media etc.) the physical trips
may reduce in numbers. However, the flexibility given by this life-style may conduct to more
trips to be made during the day, that otherwise they weren’t in the diary. It can be concluded
that traditional trips to work, may be substitute by other trips done during the day: meeting
clients, going to third-places to work, etc. Moreover, to these trips could be added other trips
that if traditionally the time was spent in an office there weren’t made: sipping the favourite
coffee in the famous bar in the central of the city or making errands to elderly family or simply
going for a nice stroll in the park.

There is also the possibility in the future that by having more virtual mobility will influence the
distances that we are travelling. It may reduce the short, non-motorised trips, but it could
increase the long motorised ones. Socially, people have more interaction in the virtual space;
however, they will be prepared to travel longer distances in the physical space to meet with
each other.

The technology will influence the perceived quality of travel time; thanks to the technology
the travel time itself is used fruitfully — the “positive utility”".
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PART B — Goods and services

5 Future sectors of economic growth

5.1 Economic Growth

The last decades have witnessed a very interesting dynamic of the economies irrespective of
the size (developed or emerging economies). Almost all available projections and forecasts
assume that a narrowing trend will be expected into the indeterminate future.

While until the end of the 1990s, the per capita growth rate of OECD economies was, most of
the time, at least as high, if not higher, than that of the rest of the world, this changed in the
following years mostly driven by China in the early stage, and then Asia in general. While the
contribution of Africa to the convergence process has always been very limited.
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Figure 17 Growth rates of GDP per capita

Source: International Monetary Fund

It is difficult to identify the factors that could influence the growth or the slowdown of the
economies, as there are large differences within the emerging and developing economies.
This is also reflected in the predicted GDP per capita in the world of 2035. As shown in
Figure 18, looking at the BRICS, only Russia will have a GDP per capita above half that of
the EU (in PPS). Brazil is predicted to remain at its current level of GDP per capita relative to
the EU. China will double its GDP per capita from currently 10,000 USD to 21,000 USD by
2035, but still remain at just below 50% of the EU value. Likewise, India will achieve a
substantial relative improvement, reaching 20% of EU average income.
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Figure 18 GDP per capita (PPS), relative to the EU, 2035

Source: Global Trends to 2035. Economy and Society, 2018

5.2 Employment Growth

The EU 28 is progressing towards the 75% employment target, reaching in 2018 the highest
employment rate since 2005. In the 2005-2018 period the gender employment gap has
decreased and there have been increases in employment for the senior population.®

The employment growth for future years will be influenced by the demographic trends. In the
2020-2030 period it is expected that the employment growth will be slower than before the
financial crisis and employment might actually decrease in some countries as a result of
ageing. Furthermore, employment for the 2025-2030 is expected to be lower than
employment for the 2015-2025 period.** For Germany, Estonia and Romania, employment is
expected to decline until 2025 while Belgium, Cyprus, Iceland and Ireland, employment is
predicted to have the strongest growth towards 2030.
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Figure 19 Past and likely future employment in EU-28+ (million, % growth rates on secondary axis)

32

Cedefop skills forecasts, 2016
33

Cedefop skills forecasts, 2016




Source: Cedefop skills forecasts, 2016

Employment in 2030 will be 6% higher compared with the value in 2016, with a predicted
0.4% growth rate per year. Employment growth is estimated to be the highest between 2021
and 2026 (i.e. 2.6%), with a mild slowdown after 2026.

Figure 1 EU28: Employment Growth (%), 2011-2030
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Figure 20 Employment growth for EU28 for the 2011-2030 period

Source: Cedefop skills forecasts, 2016
5.2.1 New jobs at EU level

Technological developments and particularly automation is expected to have a strong impact
on employment and lead to an increase in high-level occupations. There are projected that
there will be more than 150 million total jobs opening for the 2016-2030 period** from which:

¢ 9% will be created from new job openings, mainly because of the economy expansion;
¢ 91% will be created due to replacement needs™.

In terms of capacity it is expected that about 4 out of 5 new job openings will relate to high
skilled occupations. From the total new job openings, it is expected that most jobs will require
medium level of education (46%), while 43% of jobs will require a high level and only 11% of
jobs will require low-level qualifications.*®
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Figure 21 Total job opportunities by occupations in EU-28+ (2015 to 2025)

Source: Cedefop skills forecasts, 2016

The jobs openings will be mainly in those sectors of the economy that will face a dynamic
growth. Projections for job openings per occupational group are as per below®’:

o Business and administrative associate professionals are expected to have the highest
contribution to the economy;

¢ Occupations such as sales workers, cleaners and helpers will provide substantial number
of job openings for medium skilled occupations;

e The job opportunities for professionals are expected to be numerous, with almost 29
million job openings projected, leading to an approx. 19% contribution in the whole

economy;

e Job opportunities for craft and related trade workers will be substantial, although mostly
needed to replace existing workers.

5.3 Evolutions of sectors of economy, from an employment
perspective

Major long-term trends®:

e Decline of employment in primary industries and basic manufacturing
Increase for several sector of basic manufacturing: (i) motor vehicles
subsector — expected to grow with about 4% in the 2016-2025 period;

O
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o Stable evolution (i.e. increase / decrease by less than 0.5%) for other
transport equipment or electronics and optical equipment subsectors.
e Increase in employment in tertiary sectors (i.e. business services or distribution and

retail)

o Non-marketed services (i.e. health services and education, public administration) are

expected to see a slow increase in employment for the 2015-2025 period.

For the 2016-2030 period, the fastest growing sectors, from an employment point of view is:

Business and other services with 1%; Distribution and transport with 0.6%.>°

The following trends are predicted for sectorial employment*’:

o other business services (i.e. telecommunications, real estate activities, advertising and
market research), and miscellaneous services (i.e. libraries, archives, museums and
other cultural activities, gambling and betting activities) are expected to have the highest

annual increase;

e the primary sector and utilities are expected to shrink, with the highest decrease

predicted for mining & quarrying;
o the construction sector is expected to face a slight increase after 2020.
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Figure 22 Employment growth by broad sector of economy activity for the 2011-2030 period, for EU-28

Source: Skills Forecast: key EU trends to 2030, 2018
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Previous decades have seen the European economy develop to the World’s second largest

economic block after the USA, in terms of GDP. This situation is forecast to continue into the
2030s.The impacts of the ageing society in Europe are being counterbalanced by a growth in
the female workforce an older workforce over official retirement age; and by immigration.
This will need to be met by a road ecosystem that is more gender-balanced and age-
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sensitive. These trends will continue into the future. What the statistics have shown is a
future European economy where the skill level of jobs increases, particularly in the
professional sector and with a strong influence of automation in production and processing.
Additionally, the ageing society will increase the number of people working in the caring
sector. The number of jobs that can be done remotely is likely to continue to increase with
the growth of these economic sectors.

Transport is seen as one of the major economic growth areas in coming years, in particular
vehicle manufacture — this has been a major economic growth area in Europe since 1945.
However, it is hoped that an increase in sustainable mobility and climate mitigation policies
will move the emphasis to hybrid and fully electric powered vehicles. The workforce
requirements for this manufacture are significantly less than for conventional vehicles but the
energy and infrastructure requirements to support electrification may compensate for this in
terms of overall numbers of jobs in the wider sector. What is marked about future economic
growth areas is the increasing diversity, with significant growth in areas such as ‘other
business activities’ (for example tourism) and ‘miscellaneous, suggesting the need for new
typologies to meet changing patterns.

6 Delivering goods

Servicing the new urban lifestyles, feeding future urban populations and oiling the wheels of
economic activity in urban areas depends on the ability of goods and service deliveries to
meet changing needs. The key phrase that has dominated the goods transport sector over
the last half century has been ‘Right product, right time, right place’: These 3 elements are
usually determined by the consumer, who is put at the centre of the goods supply chain.
Hence, to understand the future needs of logistics operators and the impact goods
movements will have on the road ecosystem, we must understand if current patterns of
goods deliveries in urban areas are likely to change in the future and if so, how and when.

What is the starting point in 20207

e Urban freight is an important traffic component in the road ecosystem (10 to 15% of
vehicle equivalent miles).

e There are very low load factors for delivery vehicles in cities (e.g. 38% for vans in
London).

e Urban freight is responsible for 25% of urban transport related CO2 emissions and 30 to
50% of other transport related pollutants (Particulate matter, Nitrogen Oxide).

e Urban freight service companies are generally small (85% of short distance truck
companies have less than five employees).

¢ Urban freight accounts for a significant part of ambient noise levels on urban corridors.

The goods transport sector in the road ecosystem, in terms of the number of companies (i.e.
the users in this context), comprises predominantly small local operators. However, in terms
of market share a few large freight companies in urban areas operate their logistics
operations on a national or international scale.




6.1 Future goods delivery needs in the road ecosystem — multi-
modal, multi-level?

From a technological viewpoint, there are many innovations that could have a positive impact
to reduce all types of motorised goods vehicles on urban road corridors in future decades.
Here are the 6 transport innovations with considerable potential for reducing the impact of
goods movements on urban corridors while not compromising delivery.

o Hyperloop technology proposed for high-speed inter-urban goods and passenger
movements. At the trip ends, cleaner, surface and sub-surface tubes for goods deliveries
could free-up road space for place making and quality urban spaces. In CIVITAS
RENAISSANCE (2012), a feasibility study for a periphery to centre tube for goods
deliveries in Perugia (involving both surface pipe and sub-surface tunnels) showed that a
reduction of 70% of goods vehicles on the urban streets was possible.

e Urban air goods deliveries are now being used in some low-density insular European
cities such as Reykjavik. The 2020s will see increased activities in this sector, testing the
public acceptance for low altitude transport.

e Urban waterway goods deliveries — urban waterways have been an underused asset
and recent innovations in clean vessels could provide important channels of access for
urban goods deliveries in many cities, taking traffic off the road corridors.

e Maximising the use of urban rail infrastructure — as an alternative to road use. Many
European cities have under-used rail infrastructure that could be developed in future for
conventional goods transport or new innovations such as the surface pipe innovation
assessed in Perugia that would use old rail track.

¢ Micro-mobility goods deliveries - In the form of a range of cycle delivery vehicles,
motorbikes, new designs of small last-mile electric delivery vehicles and so on.

e Automated goods vehicles — Automated pods for goods vehicle deliveries are now
reality and projects are progressing to assess how they could operate in urban road
corridors.

These examples underline that the future road ecosystem will need to be seen as
multimodal, multilevel corridors that need to integrate a mix of new technologies within the
built environment to ensure that goods are delivered with low carbon, with efficiency and
sustainably. For a full discussion of new technologies for the road ecosystem, refer to MORE
Deliverable 3.1.

6.2 Production chains, supply chains and service provision

Overarching the new lifestyle ambitions and economic realities in Europe, discussed in
previous sections, will be the increasing urgency to address global warming and to intensify
the investments made in sustainable mobility and in the building quality urban spaces over
the last 20 years. How will society address the mobility dimensions of this major challenge —
and what will be the impact on goods trips in the future so that economic growth and
customer service is not compromised?




The more customised consumer demands of the future (Section 4) will impact on patterns of
goods transport, as will the increasing complexity of products that also may require more
‘factory to factory’ transportation as part of product production, in addition to the final last-
mile delivery chain. Increased specialisation in production can occur across sites, each one
having a demand on the road/rail system. Single site production saves trips but the transport
system has been used increasingly as a mechanism for specialisation of production — for
example in car assembly across many sites. These production chains can place added
pressure on road corridors in port cities for example.

Dispersed activity patterns place greater demands on goods logistics and on the service
sector to deliver at-place and on time. Effective supply chains serve economic growth. In
addition, goods and services cover a wide range of vehicles in the road eco-system — from
large HGV vehicles with trailers to light vans for local delivery, to new innovations such as
cargo bikes and motorcycles. Each type of vehicle has very specific needs in terms of the
road and roadside infrastructure that is required to enable them to operate, particularly at the
upper ranges of weight and physical dimensions. The infrastructure, whether it is physical or
digital or the hybrid ‘phygital’, is therefore the key enabler that will make the difference
between a viable operating model on future roads or not.

However, just as the trips people make are part of a wider lifestyle of activities, so goods
deliveries do not operate in isolation. Without the associated manufacturing capability,
warehousing infrastructure and overarching management and coordination, there would be
no control over the conditions that are required for a stable and predictable supply chain. So
this will involve physical infrastructure on the road eco-system, working with digital support
systems for deliveries (from bulk delivery to pizza home delivery) — fully phygital provision.

In this context it is important to realise that meeting the needs of a future road eco-system
will involve:

e Measures directly involving elements of the transport part of the logistics chain (for
example, loading/unloading bays on street), or

e Measures targeted at the non-transport side of the logistics chain but which have
important impacts on the nature of goods deliveries (for example the innovation of 3D
printing, consolidation centres)

So to understand the future of goods mobility in the road eco-system, it is important to look at
the role it will play in the wider supply chain — and the likely compromise between what the
optimal road/roadside conditions would be for the most effective goods operations and the
other competing social and environmental demands on the road eco-system.

In the 2020s and 2030s, the key challenges will be:

¢ Growing environmental concerns and developing regulatory responses;

e More consumer demands for convenience and service quality;

e Increased traffic volumes and congestion of public spaces (curb space for loading and
unloading);

o Emergence of new distribution channels and growing complexity of goods;

¢ Incorporating innovation into already complex urban supply chains;




o Wide array of stakeholders involved in the policy planning process (government,
transporters, residents/consumers...) and, often, diverging views about the place of
logistics in the city's future.

In structural terms the goods supply chain has evolved over decades into an integrated
network of complex arrangements shared by many operators and interested parties, all
dependent on the road ecosystem. Routes to market are many and varied but we can take a
typical example from the food supply chain to illustrate graphically how the supply chain
works.
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Figure 23 An example of supply chains in the food-retailing sector.
Source: Prepared by Paul Green, Vectos

Figure 23 is an overview of the interrelationship of the various stages that come together to
form a viable supply chain, in this case from the example of the food sector. Products pass
through this supply chain, being transported and transferred between vehicles at each stage.
At certain points in the supply chain, it is possible to combine goods from several sectors for
delivery. This is very good for efficiency and emissions but adds significant complexity to the
process — this is termed Supply Chain Management (SCM). SCM integrates supply and
demand management not only within companies but also across companies. It includes
coordination and collaboration with other goods road users, which can be suppliers,
intermediaries and third-party service providers. What is significant for the future of goods

deliveries in the road eco-system of the future is that the supply chain now includes the
customer.

Prior to the growth and growing popularity of home consumerism, customer’s interests were
mostly represented by store or product and service based availability but today customers
are direct stakeholders in supply chain functionality. The extension of consignment visibility
now extends to the front door, whether that is a residential or business customer — the last
mile — using app based real time consignment tracking. In the future, for some products, this
process could be taken a step further with 3D printing at the destination.

As part of that physical extension of the supply chain, service providers in future will have to
satisfy not only instant availability but ever-shorter lead times and ever more precise time
(delivery window) accuracy. These requirements reverse all the way back through the supply




chain emphasising the need for end-to-end connectivity. This demonstrates the supply
chains’ dependence on technology. Pre-digital supply chains were not capable of this level of
service. Additionally, the majority of supply chains are part of private enterprise and as such
within sector competition puts supply chain against supply chain. The ability to ‘deliver’ (or
not) can therefore be a source of competitive advantage.

In recent years, working against supply chain competition, there have been attempts to
encourage cross-company goods consolidation centres for last mile delivery: These have
had a mixed success. A successful operation, with public subsidy, was established in the
Bristol region of the UK, serving the cities of Bristol and Bath with electric powered vehicles.
The results, (CIVITAS VIVALDI and CIVITAS RENAISSANCE) showed a significant
reduction in the number of goods vehicles on road corridors in the two cities. In the historic
city of Bath, where there are many small shops for tourists, proprietors were able to use the
consolidation facility for stock storage, releasing shelf space in the shop to increase sales,
relying on the consolidation centre for just-in-time delivery when stocks were low — thus
increasing the number of goods deliveries/refuse collection required. While cross-company
goods consolidation is a current theme, it is clear that such options should form part of future
strategies to reduce pressure on road corridors.

6.3 Factors influencing future goods transport in the road
ecosystem

Smaller vehicles performing the same amount of work

Looking into the next 20 years, given EU economic long term forecasts, the amount of freight
that is moving will at least continue at present level. However, if demand continues to move
towards less efficient small consignment work we could see a reduction in tonne kilometres
(lifted) resulting in more vehicle movements to do the same amount of work. This will not be
acceptable to those engineering a road ecosystem that meets future social and
environmental needs.

Urbanisation could increase goods transport demand on corridors

One trend is the increase in urbanisation, shown in Section 3.5, although definitions of what
constitutes the ‘urban area’ can vary widely between member states. If urbanisation does
increase, it will have the effect of concentrating the demand in our towns and cities. From a
logistics perspective that could be a good thing in that critical mass is always a key issue for
logistics efficiency and especially helpful if, as predicted above, the trend towards shorter
and shorter lead times has a negative impact on transport efficiency. However, this will put
yet more servicing traffic on the urban corridors, particularly in town and city centres.

Energy requirements on road corridors could be considerable

As the transition from fossil fuelled vehicles increases, there will be a significant need for
roadside charging infrastructure, considering the requirements from HGV vehicles to light
vans, electric cargo bikes etc. Distributed lorry parks may be able to consolidate and ease



SUMPs and future land use planning. In a road ecosystem where vehicle types are
uncontrolled in the future, goods operators will only adopt cleaner vehicles if they provide the
same level of efficiency for the same cost. The road ecosystem of the future is therefore one
where increasing regulations will be placed on goods vehicles.

Goods traffic demand management measures could reduce road traffic volumes

Another future response could be the creation goods demand management systems using
access control systems, such as those being introduced in some Italian cities, or regulations
within low emission zones. In these cases, the entry of goods vehicles onto the urban road
corridors is controlled with the option to set strict conditions for timed deliveries, vehicle type
and potentially vehicle numbers — loading spaces could be booked in real time. Ultimately,
this approach could potentially lead to city consolidation becoming mandatory thereby
offering the critical mass needed to make such an operation viable.

Home delivery services will continue to add logistics traffic throughout town and city
centres, sub-urban and peri-urban areas

The trend towards shorter lead times has been a gradual evolution. However, the pace at
which change takes place has undeniably accelerated — most recently with the expansion of
home delivery. What might previously have taken a generation to transition may now occur in
a single disruptive event. The lifestyle trends discussed in Section 4 will lead to shorter and
shorter lead times, set to continue into the future and introducing a new level of goods
vehicles onto road corridors — from walking deliveries, cycles, motorbikes and vans. These
will require roadside space for intermittent deliveries. It is likely that, over time, motorised
deliveries will be increasingly electric.

6.4 The future needs of goods transport operators

In the decades to come, the needs of goods transport operators in the road ecosystem will
be strongly influenced by 4 primary factors:

Increasing urbanisation and changing lifestyle demands

Increasing demand for frequent and just-in-time deliveries in urban areas.

Increasing competition for limited infrastructure in the road ecosystem.

¢ Increasing complexity of the problems both faced and caused by urban goods transport.

The primary objective for goods transport in the coming decades will be the achievement of
sustainable urban goods mobility. This has been the basis behind the development of the



public acceptance, a regulatory (demand management) environment for urban goods
mobility, a solid economic argument and so on.

At the road corridor level, the key elements for meeting the needs of road users are:

o Consolidation of deliveries in networks of transhipment centres;

o Smaller, cleaner vehicles - Create the opportunities for the investment in shorter range,
but cleaner, low noise, energy and emission efficient vehicles — last mile deliveries;

¢ Innovative infrastructure —i.e. used on a 24-hour basis to improve capacity;

¢ Quality logistic facilities — such as real time parking reservation for loading/unloading, off-
road parking, charging points;

e Physical measures and segregated spaces to reduce road safety risk from goods
vehicles, sensitive location of parking bays;

e Reverse logistics for packaging and waste;

o Digital communication to ensure first time delivery and real time capacity to adapt.

Perhaps the greatest challenge will be to develop future urban goods mobility as a multi-
modal, multi-level system on road corridors, in the same way that we view the transport of
people. In this context we might have two visions for goods transport in road ecosystems for
2030 and 2040 (although many other combinations may be suggested):

2030 Model

¢ Goods consolidation on the urban periphery;

o City-wall policy to restrict certain classes of vehicles from entering the urban corridors;

e Last-mile ‘Green delivery’ with ability to use road lanes and bicycle lanes as appropriate;
e Smart phygital infrastructure on 24-hour management for loading/unloading;

e Use of drones for emergency goods response.

2040 Model

¢ Goods consolidation on the urban periphery;

o City-wall policy to restrict certain classes of vehicles from entering the urban corridors;

e Tube delivery system from consolidation centres to ‘goods stations’ on the road corridors
with smart infrastructure for loading/offloading coordination;

o Last-mile ‘Green delivery’ with ability to use road lanes and bicycle lanes as appropriate;

e Use of drones for emergency goods and priority class deliveries.

Evidence from recent SUMPs suggests that cities remain uninformed of the possible options
for sustainable, low carbon goods transport delivery, although best practice solutions are
emerging in some areas (such as green mode and last mile delivery) that can provide the
start of a longer-term strategy. However, in combination with these advances, technology is
providing more radical solutions that will meet future user needs on the road ecosystem that
will harmonise economic efficiency in logistics with a low carbon, more liveable urban space.




7 Future evolving business models for
transport operations in the road
ecosystem

It is clear from previous sections of this report and MORE Deliverable 3.1 that the prospect
exists in future decades to develop smarter road corridor ecosystems - to achieve low
carbon, sustainable mobility with high quality urban spaces and at no loss to economic
efficiency. Technology has been developed or is at least in the latter stages of development
to provide smart transport and ITS systems that could be deployed across European road
ecosystems. So will it happen - will it happen quickly enough — and of relevance to this
section, who will pay for it?

7.1 The future transport business in the road ecosystem — moving
from a ‘public’ marketplace to a marketplace of diverse
individuals

Future lifestyle trends across the generations would appear to prefer a more flexible,
customised supply of transport (people and goods) — just on time and responsive to their
increasingly diverse lifestyle needs. In addition, the public mood is also supportive of
sustainable mobility and low carbon solutions, a mood that is being championed by the
younger ‘digital’ generations.

The growing ‘Green economy’ is seen as a major World economic growth sector for the
coming decades, in which transport has a major stake. However, the public sector has
problems of capacity shortage and financial scarcity to take-up the new solutions that are
now emerging and that many think are within the 20-year planning time horizon of a SUMP.
One answer to this problem has to be private sector finance and

s - Business models that respond to the values of the future mobility marketplace that
can meet the needs of future users of the road ecosystem. In encouraging the private sector,
the public sector still has a central role. Services built on new mobility business models will
not survive in the market unless they have an injection of public finance (for example for
physical or ITS infrastructure).

There is a widely held vision among transport planners that the future of mobility is
characterized by a shared, connected, highly automated and electrified transport system,
providing comfortable, door-to-door and schedule-less travel. Recent transport history
reminds us that such technologies can take decades to become commonplace modes of
transport, from the time they first emerge as technically viable systems. The implementation
of connected, automated mobility for example will require public/private investment on a
large scale. During this evolution from the early 2020s, mainstream transport modes will
continue to be the backbone of urban road ecosystems.




The same cannot be said for ITS systems. Software, as recent years have demonstrated,
does not necessarily have the long implementation path that new transport technologies
have. Applications to support new transport services have been successful in penetrating the
market and this pattern is likely to intensify in the 2020s. Software systems have low
investment costs and potentially high profit margins if the product can achieve a critical mass
market. Software mobility products such as Uber or Waze provide a transport service
through the use of Application for information, booking and payment — the business model
makes the distinction between the ‘digital transport service’ and the vehicles and operators
on the ground.

These ‘user oriented business models’ will diversify in the coming years, enhanced further by
new technological advancements related to the Internet of things, machine learning,
blockchain and artificial intelligence.

7.2 The 2020s - a streamlining period for new mobility-related
business models

In developed countries such as the EU member states, transport in 2020 operates on a
highly regulated regime of licensing driving and regulating the ability to operate and drive
public transport, taxis or goods vehicles. Regulations specify the conditions for operations.
Transport networks are planned and operated either by public transport companies or, more
commonly, tendered to private transport operators who compete to run services, either as a
whole network or on a route-by-route/sector by sector basis. In other areas of the World,
mainstream public transport shares the mobility market with a range of informal and popular
transport modes, such as Dolmus (Turkey), Matatus (Ethiopia), Jitneys (The Philippines) and
so on — ‘mobility populism’

Urban transport users remain dependent on the primary regulated public transport networks.
These generally operate on a business model where the commercial risks on levels of use
are taken either by the public authority or by the operator. In recent years, with the growth of
the ‘sharing economy’ there has been the growth of growth of a new range of transport
services whereby motorised vehicles and bicycles are shared rather than owned. These
services are highly diversified and operate in most cities in Europe. Despite their popularity,
they remain at the margins of transport provision. However, it is accepted that these services
may increase in future years, having a strong appeal to younger generations.

The International Transport Forum have been classified new business models for the mobility
sector by in three types*!, which will continue and be refined in the 2020s:

o Business-to-Consumer (B2C) service models: This is the business model of vehicle
sharing (car, bike, scooter) and of Microtransit*?. Vehicle providers usually own or lease
and maintain a fleet of vehicles and users are allowed to access the service via
membership or usage fees.
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e Peer-to-Peer (P2P) service models: This business model is where several people
can provide vehicles for vehicle sharing — either for car sharing, ridesharing
(carpooling) etc. Transactions occur between individual owners or renters using a
company developed online platform. The company only supervises the service but does
not own the assets being shared.

e For-hire service models: This model involves hailing a ride and splitting a ride with
other passengers. The customer hires a driver for transport services, on an as-needed
basis. The vehicles can be pre-arranged either by reservation or booked on-demand
using different options (street-hail taxi, phone dispatch, e-hail and other internet enabled
devices).

Such services have evolved with the new life values of younger ‘digital’ generations. These
generations place less importance and status in owning mobility and express a preference in
sharing modes when they need them - and this is a considerable market opportunity.

In the road ecosystem in 2020, there are a plethora of new transport modes operating these
new business models, each one competing for finite road space. The infrastructure
requirements rely on linking standard public transport with shared modes in what are termed
‘mobility hubs’. These can be developed as extensions to existing multi-modal interchanges
or as small on-street sites for example for bike or scooter sharing (conventional and electric).
However, many locations lack suitable pick-up spaces for ride sharing, or for parking for car
sharing. The 2020s will see the development of more effective hubs in the road corridors,
improving and streamlining current designs into the street architecture. Mobility hubs will also
develop areas for remote working and lifestyle facilities — the so-called ‘3rd Places’. Mobility
hubs of all sizes present commercial opportunities and the development of surrounding high
quality public space.

7.3 Business models beyond the 2020s — a mix of diversity and
integration

In the decades beyond 2030, earlier sections of this report have shown the demographic
challenges and lifestyle transitions that the road ecosystem will have to prepare for. In
addition to the current mix of private cars, road and rail based transport modes, active
mobility and shared mobility; completely new transport modes are now on the table for the
middle of the century or perhaps before:

e Automated vehicles;
o Low altitude air mobility;
e Hyperloop technology (urban adaptations).

Microtransit represents public transport services operated with small dimension vehicles, characterized by a
degree of flexibility. Current microtransit options fall into one of the following: services with fixed route and
fixed schedule or services with flexible route and on-demand scheduling.




What is clear from 2020 is the gradual transition to electric mobility and the phasing out of
fossil fuels.

Economic operating models in the future road ecosystem will be dependent on a number of
factors:

o Restraint - The extent to which policies discouraging car use are beginning to be
effective;

o Digital mobility — the extent to which mobility patterns will start to be substituted by
virtual travel online;

o User preferences - Whether the current reduction in car use among younger
generations will continue (for example when Millennials start families);

o Fiscal pressures - policies to raise taxes on multi-car ownership may encourage
households to forego a second or third car in favour of joining a car or cycle sharing
scheme — or simply to walk and use a privately owned cycle;

o New public transport opportunities — such as demand responsive services and
mobility as a service (MaaS).

These policies will increase the market for public transport and shared mobility schemes.
Mobility schemes could become more ‘bankable’ for inward investment as patronage
increases. In addition, innovative measures will continue to be introduced. For example, in
Cardiff, UK in 2020, doctors will be able to give medical prescriptions of six months free cycle
hire to patients suffering obesity. Cross-sector business models could become more
prevalent; particularly as the health benefits of active mobility take a high priority, given
current trends.

Two key features may then dominate the transport provision in road ecosystems — a greater
diversity of business models and public/private investment in the mainstream transport
systems:

Diversity in business models will increase:

o New entrepreneurial niche business models - The market for mobility services is
contestable — entry into the market as micro-businesses is possible to enable a wide
variety of mobility services to come onto the market, offering the niche and customised
mobility that future lifestyles will demand.

e Public-private business models for primary investments - Business models based on
public-private cooperation may increase for primary public transport investments,
including long term investment and risk sharing to provide high quality services to
customers to compete with car use that will be coming under increasing pressure in the
face of carbon reduction targets and households reassess their mobility needs.

Integration — a new development of hybrid business models could increase

o Cross-sector business integration - Transport is a derived demand linking all areas of
lifestyle activities. In future years there could be the development of hybrid business
models integrating transport investments with business models in other sectors. Also the
possibilities of transport services attracting inward investments from companies and




institutions that see the benefit of having a transport acquisition — for example as a result
of the instant fare revenue on the group cash flow.

o Digital mobility business integration - In countries where market penetration of
mobility services is high, and a variety of services are available for the user, the next step
is to integrate all services into a “one-stop-shop” — a one-payment platform. It was noted
that having several services with independent platforms for users is not as attractive and
easy. Multiple logins are needed reducing the willingness to use the available services in
an integrated way, for a door-to-door experience.

There is a body of work looking at transport developments for 2030 and beyond. Much of this
work focuses on the potential impacts of automated vehicles — for example studies in Oslo*®
and Lisbon**. An example of these types of studies is shown in Figure 24 that compares the
costs of transport modes in the UK against an automated vehicle Mobility as a Service model
(electric powered). As approximately half the cost of on-demand private hire vehicles relates
to the costs of the driver, the authors estimate that AV MaaS provision could be up to 40 per
cent cheaper than private vehicle ownership by 2030.

Cost per mile - UK modes’®

National and Electrified AV mobility Taxi
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Figure 24 The predicted costs per mile in 2030, comparing different travel modes and a hypothetical
automated MaasS service

Source: Mobility 2030: Transforming the mobility landscape, 2019, KPMG International Cooperative

Some predictions have been made about the potential changes to business models if
automated mobility is implemented in future decades. These are based on current
developments and existing knowledge about shared mobility services:

e Ownership and control - The most important elements for defining future ‘automated’
business models are predicted to be whether vehicles will be privately owned and who
would manage and operate the automated vehicle network.
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e Private versus public ownership of vehicles was not shown to generate significant
differences as it does in current practices.

e Shared automated options - With a fully automated fleet, car sharing and ridesourcing
become very similar services. Users will be able to call a vehicle on-demand and be
driven to the intended destination.

o For-hire and Business-to-Consumer (or Peer-to-Peer) services are predicted to
become quite similar in case of full automation. This is a result of eliminating the need to
hire someone to drive and only focusing on sharing the vehicle

Transport business models beyond 2030 will depend on the speed with which urban
authorities and national governments are able to implement policy. Past experience would
suggest that the speed of implementing new transport technologies may be slower than
many studies predict — particularly with regard to automated vehicle penetration in the market
— while the transition from fossil fuels to electrification is more likely to be commonplace in
most European road ecosystems by 2040.

7.4 Business models for future transport in the road ecosystem

In 2000, a city holding an event such as a ‘mobility marketplace’ would not have been
thought possible, nor even would the concept have been understood by many. Yet by 2020,
such events are becoming commonplace as the mobility arena is opened up to a wealth of
new mobility opportunities. Indeed, start-up companies in the mobility sector are one of the
most vibrant areas in the last 10 years. A diversity of business models from small local
mobility initiatives to global companies have sprung-up. Where will this develop beyond
20207 A return to the old practices of fully regulated and planned transport ‘systems for all’ is
unlikely.

Not forgetting that a majority of city travellers are car commuters or use mainstream public
transport, there is no denying the explosion in new business models generated by the goals
of the Green economy. Moving forward, we have seen that future decades may hold major
business opportunities in the transport sector as road ecosystems respond to changing user
needs. However, these opportunities have significant challenges to overcome to realise their
full business potential:

Opportunities:

o Develop attractive transport alternatives to private car use on the market;

e Increase public — private cooperation to enhance the viability and sustainability of new
business models;

o Develop business models for user oriented ‘customised’ services ensuring door-to-door
travel (planning) with a high level of integration;

¢ Maximise the potential to use pricing and other types of incentives to encourage a shift in
mobility behaviour away from private motoring;

e Maximise the potential to reduce operating costs per mile and consequently user cost,
based on selected business models.

Threats:




o Strategies for design and operations on urban road ecosystems need to implement more
radical policies to accelerate a change in the modal share, encouraging a higher take-up
of shared mobility services by current car users and continuing to promote mainstream
public transport and active mobility strategies in local streets;

¢ We know from UK evidence that competition between operators for the mobility market in
road ecosystems can divert the focus toward ‘operator against operator’ and away from
‘operators against private cars’;

e Future business models, to achieve their full benefits may involve the integration of
efforts among many stakeholders — for example for a one-stop shop for customer
payment. There would have to be a common ground between operators in term of
technology interoperability;

e Lack of precedence —mobility operators in the new mobility world will have to prove their
credibility with local communities on the road corridors where they operate.

In 1985 in the UK, bus services were fully privatised, against a history of full public
subsidised public transport. Many lessons were learned from this experience that will still be
valid in the future (Pickup et. al., 1989) Many at that time argued that the bus market was not
contestable — it would not operate like a normal industry —they were proved wrong. Public
transport has become a competitive marketplace that has expanded into a range of other
mobility-related markets. The other lesson that was learned in generating a competitive
marketplace for mobility is that disadvantaged mobility groups suffer and require public
support mechanisms. This latter lesson will be important in the future road ecosystem to
ensure future mobility business models benefit all people.

PART C — Road Users — Reaching a
consensus

8 Future users needs - building a
consensus

The definition of the “road eco-system” concept is ambitious but it will be incomplete if it
won't take into account the actual intrinsic value of the road itself for the diversity of its users.
The understanding of this value is important when re-designing a road or a street.




8.1 Consensus building between the experts

The consensus building exercise has been organised with the participation of different
experts such as: sociologists, economists, behavioural economists, future trends watcher,
psychologists, public managers, communicators or anthropologists.

The experts have been invited to join a one-day group discussion in Antwerp, Belgium
(March 2019). The discussions have been very interactive and generated valuable
information. The participants in this consensus building exercise were:

e a professor, anthropologist;

e a public officer, communicator;

e a psychologist, future trends watcher;
e a behavioural economist (remote);

e a professor, sociologist (remote);

e a social scientist (moderator);

e an economist (organiser);

e an urban engineer (secretariat).

8.1.1 How have major cities in Europe managed to reduce car use on their
streets?

The car use and congestion levels started to increase in post war times and by about 1980
this car use increase starts to even out. Authorities implemented different policies to tackle
congestion; in the 1998-2002 period the car use in cities started to decrease and city
planners consider this decrease a result of implementing mobility policies and measures.
Major cities in Europe observed a decrease of the car use values to the level that almost
converged to the same value. The question is why did all these cities reduce the car use to
the same point, as they have applied different policies or measures? Can this be related to
some changes in the society and the lifestyles? How and why would this be?

The experts mentioned that the global warming awareness might be a catalyst for such
changes. The global warming discussion got a lot of traction in 2006 - people became more
aware of it, it became mainstream, as a result of the film “The Inconvenient truth of Al Gore”,
which was highly distributed (e.g. Belgium it was free with magazines).

Climate change is an important reason for lower level of car use as cities have targets for
protecting the environment and this might determine the convergence of traffic values in
2016. These targets are not only for traffic but a general trend in most aspects of a city
(recycling, reducing emissions, etc.)

Environmentalists nowadays have a very positive image; being environmental friendly is
seen as desired feature by the majority of the society and it is connected with moral
goodness. The people who engage in active mobility (walker, jogger, biker, etc.) are
considered “moral heroes” in society while car users are completely opposite seen in the
society. This current perception resulted from a shift of opinion, through time:

‘& ” — Before cars, horse transport was very dirty and
usually connected with diseases, etc. The car was the cleanest, best solution to horse




movement. After car usage increased and as society evolved, cars are considered dirty
and bad, while other modes are perceived as being better.

o ¢ ” — term defining the human’s impact on nature. It was defined in the last
50-60 years.

e The nowadays:

o “Walker is an exemplar of rebellion and freedom in the city. He is the
pedestrian hero.”

o “Walking is wrapped up in narratives of resonance, morality and aesthetics
that constantly contrast with mechanized forms of movem