


Designing for Future Mobility

03.

DESIGNING FOR FUTURE MOBILITY:

Developing a Framework for the Livable Future City
Aaron Knorr, RA, LEED AP, zzron.knorr@perkinswiil.com

ABSTRACT

We are experiencing a technologically-driven shift in the transportation industry, which is transforming the way
we move and live in cities. While new mobility options have the potential to profoundly change the way that we
plan, design, and build transportation infrastructure, the impacts of these technologies on livability and urban
design are not well understood.

This study aimed to define future mobility principles that support livable city goals through a series of proac-
tive, present-day design opportunities for planners, designers and policy-makers. The research was hased on an
extensive literature review of current trends, projections and impacts in the realm of urban transportation, and
livable city criteria. A series of principles and design opportunities, informed by this research, have been identi-
fied to help shape the implementation of design decisions towards positive livable city outcomes.

It is critical that we take the initiative to understand and shape the future of mobility in a positive and purposeful
way. The conclusion of the study is that we need to re-frame the approach to disruptions in mobility by focusing on
people and the type of city we aspire to, and determine how future mobility technologies can help support this vision.
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1.0 INTRODUCTION

When automobiles were first introduced to cities in the
early twentieth century, urban rights-of-way were het-
erogeneous spaces shared between pedestrians, bicy-
cles, horse-drawn carriages and trolleys. Within just two
decades, roadways had been almost completely given
over to the new “horseless carriages” and the car had
radically changed the way that we inhabit and design
our cities and regions— including many impacts that
have been detrimental to the human, ecological, experi-
ential and equitable health of our communities.

Today, we are on the threshold of a similarly transfor-
mational change in the way we move, and live, in urban
areas. Disruptions now underway in urban mobility are
likely to usher in the most significant changes to cities
that we will see in a generation.

Public officials, planners, engineers and other city
builders are recognizing that it is critical to meet these
potential impacts head on. What is less clear is how to
respond to such an undefined, indeterminate, and un-
known set of circumstances. This study evaluates the
most important emerging trends in urban mobility, how
those shifts are likely to impact the way we design cities,
and proposes a set of guiding principles and areas of
focus to begin shaping the future of mobility today.

2.0 CURRENT TRENDS IN URBAN MOBILITY

We are witnessing an exponential growth in several
technologically-driven shifts in the transportation indus-
try today, each with the potential to dramatically upend
the way we get around cities. For the purpose of this
study, these trends have been broadly organized into
four major categories, as shown in Figure 1.
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Figure 1: Trends in urban mobility.

2.1 Self-Driving Vehicles

Self-driving vehicles have been getting a lot of attention,
capturing the imagination of planners and the public
alike. Technology that allows vehicles to navigate them-
selves, without a human behind the wheel, has been
decades in the making!. Over the last five years, au-
tonomous technology has gained significant traction
with improvements to sensory and mapping technology,
an influx of new industry players, and significant invest-
ments across the private and public sectors.

Proponents of fully autonomous vehicles suggest a
broad array of benefits to society, including reduced
mobility costs, greater convenience, and a dramatic
reduction in the number of traffic collisions and re-
lated fatalities. There is still much debate about how
the widespread use of self-driving vehicles might affect
road congestion, travel behavior, and settlement pat-
terns resulting from the ability for users to make more
productive use of travel time.

Today, there are vehicles navigating urban roadways
that have achieved various levels of conditional auto-
mation—allowing for the vehicle to assume full respon-
sibility for navigation under certain circumstances.
While current applications are largely limited to test pilot
projects, it is expected that the number of self-driving
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vehicles on city roads will accelerate in the near term.
In fact most of the largest automobile manufacturers
and tech companies have committed to making fully
autonomous vehicles available on the market within the
next five years®. How soon and to what extent the tech-
nology becomes widely available is still very much an
open question and will largely depend on the resolution
of technological, safety, and regulatory concerns.

2.2 Networked Transportation

Mobile phones, apps, and the vast communication
network that supports their use are quickly becoming
important tools used for moving around cities. In the
same way that these devices have transformed the way
that many people consume media, goods, and services,
mobility is similarly evolving to become an on-demand
service. Decisions about how to get from points A to
B are increasingly being made with the assistance of
networked devices that also enable users to make pay-
ments, compare options, and plan routes.

An entire industry of transportation network companies
(“TNCs”, e.g.: Lyft, Uber, etc.) has emerged, providing
on-demand rides by connecting drivers and passen-
gers via mobile apps. Such services have been steadily
gaining in popularity, as seen in Figure 2, particularly in
the densest areas of population and employment, and
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Figure 2: Use of ride hailing services®.

largely for trips that are relatively short in length and du-
ration®. However, studies in cities where ride hailing has
become widespread suggest that their use has resulted
in an increase in the number of vehicle trips made and
distance traveled, often at the expense of public trans-
portation and other shared or active modes*.

The use of networked platforms has also resulted in the
creation of immense amounts of data, available in real-
time, about how and where trips are made—with great
potential for assisting in the planning of transportation
services.

The rapid growth in adoption of mobile technologies
and their use for planning day-to-day travel is expected
to continue and to accelerate with the growth of mobil-
ity as a service (MaaS), which has the potential to link
different modes of travel together on the same digital
platform to integrate movement and ease of payment
across many different mobility providers (both public
and private) with a single account as an on-demand or
subscription service.

2.3 Shared Mobility

Largely as a result of the benefits offered by networked
access to mobility options, an increase in the use of
shared transportation modes is making it more conve-
nient and more affordable for many people to access

Jul '15
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mobility services on an as-need basis instead of through
ownership. This is most clearly observable in the emer-
gence of car sharing, bike sharing, dockless scooters,
and ride hailing services in many cities and the uptake
in these shared modes for trips®.

The shift towards shared instead of privately owned
transportation modes offers significant opportunities for
city planning. While privately owned vehicles sit unused
roughly 95 percent of the time, shared modes result in
a much more efficient utilization of a vehicle fleet with
a corresponding reduction in the number of cars and
storage space needed to deliver the same number of
trips within cities.

Vehicle sharing programs have been most successful in
densely populated areas serviced by multiple transpor-
tation options. For users that do not rely on driving daily,
vehicle sharing has proven to be a less costly alternative
to car ownership and operation’. Since the beginning of
the 21st century, there has been a general trend across
most age demographics towards fewer people obtaining
a driver’s license, and a lower likelihood to purchase a
car than in the past (Figure 3). Studies indicate that
people who participate in vehicle sharing programs are
likely to sell their vehicle or delay purchasing one, and
tend to use public transportation more often while rely-
ing less on driving overall®.
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Figure 3: Car loan originations per capita, by age®.

2.4 Electric Propulsion

The movement of people and goods today are predomi-
nantly powered by petroleum-based fuels, which ac-
count for a significant percentage of greenhouse gas
emissions in North America. However, steady improve-
ments in the range and performance of electric vehicles
have accelerated a global shift towards cleaner forms
of mobility.

While electric vehicles represent less than one percent
of total vehicles purchased, their total number of sales
has gone from less than 100,000 five years ago, to over
2 million globally in 2016, including a 60 percent year-
over-year increase in the last year!®. If coupled with
improvements in the broader energy grid, these shifts
could dramatically reduce carbon emissions from the
transportation industry and improve air quality in cities.

The shift to electric vehicles will likely be accelerated by
recent national commitments to the Paris Agreement
on Climate Change and the stated intent by many coun-
tries to phase out the internal combustion engine—the
Netherlands and Norway by 2025, India by 2030, Brit-
ain and France by 2040!'. China has also announced
that plans are underway to implement a ban on gas-
powered vehicles. These global trends, along with the
pressure on major automobile manufacturers to ad-
dress this coming demand, are expected to usher in a
shift to North American markets as well.
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The overlapping of these disruptive transportation
trends will likely amplify the impacts on how we move
around the cities. How these trends will continue to
change and ultimately interact with the built environ-
ment is a question that many experts are now trying to
understand and predict.

3.0 PROJECTIONS

The next phase of the study was to explore how these
changes may evolve over time, and how they might ulti-
mately impact the way we live and move around cities.
The existing body of research suggests a wide range of
projections for how and when these disruptions to ur-
ban mobility will reach critical thresholds. What is clear
is that the impacts on infrastructure and travel behavior
will be profound. Projections for any of these disrup-
tions tend to fall into either an evolutionary or revolu-
tionary track, depending on the uptake of new technol-
ogies and the various political and regulatory obstacles
which will impact these trends, as shown in Figure 4.
The reality is that the adoption of these technologies is
likely to continue to be incremental, with an extended
and perhaps indefinite overlap between current prac-
tices and various transformational outcomes.

While it is impossible to know with certainty what form
these transformations will take in the future, there is



2,500,000
o M Fast Growth Scenario
(3 .
2 2,000,000 M Slow Growth Scenario
=
[
a
(7]
<2
S 1,500,000
=
[
>
[%]
=
[=}
§
S 1,000,000
[=}
S
=
<
Y=
(=]
S 500,000
£
=]
=

2018 2019 2020

2021

Designing for Future Mobility

12%

10%

8%

Total U.S. Mobility Market Share

2022

2023

Figure 4: Estimated growth rate of automated mobility in top markets!?.

some emerging consensus around potential impacts of
various scenarios that is useful in developing a strategy
for planning.

3.1 Adoption Timeline

When it comes to self-driving vehicles, mobility com-
panies expect to have fully automated vehicles operat-
ing as taxis on city streets as early as 2018, with self-
driving vehicles hitting the private market within the
next 3 years, and with the potential for a completely
autonomous vehicle fleet sometime after 2050 (Figure
5). Of course, the rate of adoption is largely dependent
on highly variable factors such as economic, legal and
legislative obstacles, as well as general public accep-
tance. The adoption of these technologies will certainly
be uneven across different types of cities and demo-
graphics’s.

Likewise, it is expected that vehicle sharing and ride
hailing will continue to accelerate as a significant mode
for urban mobility. Coupled with the emergence of self-
driving technology, shared modes could account for the
majority of all trips as soon as 2035, Again, a myriad
of external factors are likely to impact the extent to
which shared mobility becomes a predominant mode
of transport.

3.2 Cost of Travel

It is largely believed that coupling autonomous opera-
tion and vehicle sharing will reduce the cost per mile of
travel to below the cost for personally operated vehicles
or even public transportation today'* (Figure 6). More
affordable options for mobility could certainly benefit
many people. However there are also risks, depending
on the types of mobility that are prioritized.

Beyond the financial cost of mobility, another potential
impact of autonomous vehicles is a decrease in the per-
ceived “cost” of time for users. Throughout human his-
tory, people have generally allocated themselves a rela-
tively consistent budget of time (roughly one hour) to
travel each day— known as Marchetti’'s Constant®®. This
has influenced the physical extent of cities over time
as new technologies increase the distance that can be
covered in a set period of time. Self-driving capabilities
could not only increase travel speeds on freeways due
to networking and more efficient use of roadways, but
also challenge the assumption that time spent in transit
is generally “unproductive” time for the driver. Because
time previously spent behind the wheel could instead
be used for work, entertainment or even sleep, the dis-
incentive to make long trips on a regular basis would
be greatly diminished. This could certainly result in an
increase in the sprawl and auto-dependence of urban
areas, encouraging people to live further away from the
places they work and play.
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Figure 5: Projected automobile miles driven, by mode type!“.
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3.3 Vehicle Miles Traveled

It is well understood that decreasing costs, coupled with
increased convenience, tends to induce additional de-
mand for a service—this has been true across many
economic studies, as well as in many previous inno-
vations in transportation’®. With decreases in the cost
of mobility, as seen in Figure 6, and the replacement
of trips formerly made by public transport, the result-
ing shift of more trips to low-occupancy vehicles would
certainly result in an increase in congestion compared
to the current condition. The trend towards an increase
in vehicle miles traveled due to the availability of ride
hailing services has already been well documented in
cities such as New York and San Francisco, where up to
half of new congestion and travel delays are attributed
to TNCs'’. This condition could be exacerbated further
by the fact that many people who are not able to drive
themselves today, including children and the elderly,
would also have increased access to mobility with the
introduction of self-driving vehicles.

Autonomous vehicles are largely expected to result in
an increase in the number of vehicle miles traveled
(VMT), between 5 percent and 60 percent compared
with today, more than offsetting any potential roadway
efficiencies that autonomous vehicles may offer'®.

3.4 Parking Requirements

A significant shift to shared vehicles could have pro-
found impacts on the amount of space that is required
for storing cars. While cars today spend the vast major-
ity of every day sitting in a parking spot, simulations
have shown that if shared vehicles were to replace pri-
vately owned for all trips, only 10 percent of the existing
vehicle fleet would be required, with a corresponding
reduction in the number of parking spaces needed in
cities'. Given that automobile-related uses make up
around a quarter of the total land area in North Ameri-
can cities, reducing the space needed for storing cars
would free up vast amounts of land for other uses such
as redevelopment and regeneration of green space.

The extent to which shared self-driving vehicles be-
come the dominant form of personal mobility is still
very much an open question. While shared modes have
continued to trend upward, it is not yet clear to what de-
gree self-driving technology may accelerate or reverse
these trends; or to what extent most people would be
willing to forego the convenience of private ownership.
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Even if a large percentage of automobiles remain pri-
vately owned, parking demand is still likely to drop
though less dramatically than in a fully shared scenario.
Autonomous navigation and networked parking data
would allow vehicles to utilize existing parking much
more efficiently while still offering door-to-door service
for passengers.

3.5 Public Safety

One of the primary benefits touted for self-driving ve-
hicles is the expectation that they will result in much
safer roadways, with the introduction of automated de-
tection and crash avoidance technologies. The impacts
on public safety could be significant. Today 1.2 million
people around the world are killed annually as a result
of automobile-related deaths®. The vast majority of
these accidents are caused by human error that could
theoretically be eliminated through automation. Stud-
ies suggest that between 80 percent and 90 percent
of collisions and fatalities could be avoided with wide-
spread adoption of autonomous vehicles?'. The benefits
could be seen most clearly among the most vulnerable
street users, pedestrians and bicyclists. Making streets
safer for walking and biking would result in the addi-
tional benefit of greater public health offered by active
modes of transportation.

3.6 Greenhouse Gas Emissions

Studies suggest that the impact of future mobility on
climate-altering greenhouse gas emissions could be
reduced by half—or result in a 100 percent increase—
depending on the factors that come to dominate urban
transportation’®. Such a broad range of possible out-
comes speaks to the uncertainty and wide range of
variables that are at play, including impacts on conges-
tion, fuel efficiency, crash avoidance, and right-sizing
vehicles.

Of these factors, the most significant impact on carbon
emissions is the potential trend towards increased ve-
hicle miles traveled. If coupled with a reliance on low-
occupancy vehicles, whether shared or owned, this
could dramatically increase the negative environmental
impacts of the transportation sector without the imple-
mentation of significant changes to fuel sources and
efficiency for vehicles. The extent to which electric ve-
hicles and clean energy grids expand, as well as shifting
more trips to more efficient multi-occupancy vehicles or
active transportation, will be critical in mitigating green-
house gas emissions and the broader environmental
impacts of mobility in the future.
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3.7 Privatization

One of the significant differences between current and
past disruptions in mobility is a shift from public to pri-
vate participation in the delivery of infrastructure. While
public works projects invested in roadway and mass
transit infrastructure have shaped much of the trans-
portation landscape we see in cities today, it is informa-
tion technologies, digital platforms, and start-up plat-
forms that are playing an ever greater role in changing
the way that we move today?.

The integration and coordination of public and private
sector roles highlights a unique shift that will be critical
to the success of implementation. Planners will need to
balance the role of the public in managing social and
economic equity, with the cost and service efficiencies
that are likely to emerge from the private sector.

Planning for changes to transportation will also be chal-
lenged by working across multiple jurisdictions and
different levels of public sector governance to achieve
coordinated solutions. Access to data across public and
private sectors, and the ability to process and synthe-
size that information, will be critical to informing policy
and shaping positive change.

4.0 LIVABLE CITY GOALS

How will these changes affect the built environment and
impact the livability of our cities? In order to formulate
principles that respond to these mobility trends, it was

important to first define what we mean by a livable and
sustainable city. For the purpose of this study, the fol-
lowing criteria have been used (Figure 7), which include
broadly accepted goals and ambitions of cities today to
inform the way we might evaluate values and decisions
about the future of mobility and urban design?3 24

Social Equity
e Provide access to high quality and affordable
transportation for all.
e Ensure access to green space, schools, jobs
and daily needs for all.
e Promote the exchange of goods, services and
ideas.

Human Habitat

e Foster a vibrant public realm that supports a
broad range of outdoor activities.

e Support compact and complete neighbor-
hoods that minimize our impact on natural
habitat while promoting community and active
mobility.

e Design cities that are safe and accessible for
people of all ages and abilities.

Environmental
e Prioritize transportation and infrastructure that
has a low impact on the environment.
e Provide a functioning network of ecological
networks and services.
e Support resilient environments that can adapt
and respond to ecological changes.

SOCIAL EQUITY

HUMAN HABITAT

Figure 7: Livable city goals.

ENVIRONMENT



5.0 FUTURE MOBILITY PRINCIPLES

Future mobility will be highly disruptive to cities--for
better or for worse. How we collectively design for that
change will have a profound effect on capitalizing on
opportunities and mitigating challenges. It will be criti-
cal for those interested in the future of cities to be clear
about the type of city that is desirable and the values
that will enable us to achieve that vision.

What should designers and planners advocate for given
the broad range of possible outcomes, opportunities,
and risks inherent in each of the trends that are shaping
mobility? In order to answer this fundamental question,
livable city goals were evaluated against future mobility
trends to inform a values-based approach to guide de-
cision-making, urban design, and policy. The following
principles were identified as fundamental to achieving
livable city goals (Figure 8):

1. Make It Shared

2. Prioritize Multi-Occupancy Vehicles
3. Put Active Transportation First

4. Incentivize Low Carbon.

SHARED

MULTI-MODAL

Figure 8: Future mobility principles.
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Fundamental to all of these principles is a people-first
approach—focusing on how we move people, not ve-
hicles; creating social space instead of storing cars;
giving people choice and promoting healthy lifestyles;
and prioritizing modes that result in a cleaner and more
sustainable environment.

By adopting these key principles, we believe that there
is the potential to reduce the amount of space needed
to operate and store vehicles, while increasing the ca-
pacity to move more people throughout our cities. The
outcome will be healthier cities that realize a significant
reduction in carbon emissions while creating meaning-
ful space for people to move, interact, and connect.

MULTI-
OCCUPANCY

ELECTRIC
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5.1 Make it Shared

Transportation policies should favor shared modes of all
types over private ownership as a way to reduce the total
number of vehicles in cities.

When vehicles are shared instead of privately owned,
more space is made available for other uses. The aver-
age vehicle today sits unused 95 percent of the time,
demanding an enormous amount of space in cities to
store cars that sit idle®®. Studies suggest that for every
car share or rideshare vehicle on the road, as many
as ten private vehicles are either unloaded or not pur-
chased, (Figure 9)%. Given that road and parking in-
frastructure take up around 30 percent of the area of
most cities, there is a great opportunity to convert much
of this space to higher-and-better uses that support liv-
ability.

Car sharing--as well as non-vehicular shared modes
such as bicycles, electric scooters, and personal mobil-
ity devices--can also effectively improve the range and
attractiveness of high-capacity transit when co-located
with rail and bus exchanges. This can further reduce
demand for road and parking space in cities while trans-
ferring additional trips to less carbon-intensive modes of
transportation.

=

1 Carshare
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10 vehicles
unloaded or not
purchased

Figure 9: Displacement of private vehicles by carsharing?.

5.2 Prioritize Multi-Occupancy Vehicles
Transportation policies should always prioritize high
occupancy vehicles while supplementing public mass
transportation through shared and self-driving modes.

Roadway capacity is a limited resource in every city,
with the amount of space allocated per user having a
direct impact on congestion and travel delays.

Even in a scenario where vehicles are shared, if ride-
hailing or car share trips still tend to be made in single-
occupancy vehicles, cities could face a significant in-
crease in congestion and greenhouse gas emissions!®.
Sharing or self-driving mobility on its own does little to
address this problem, especially if accompanied by an
increase in vehicle miles traveled—which is why pri-
oritizing multi-occupancy vehicles becomes even more
important for future mobility. Public and active trans-
portation modes will continue to be the most efficient,
space-effective ways to utilize scarce road space now
and into the future (Figure 10). Pairing shared vehicles
with a quality, high-capacity public transport network
has also been shown in simulations to have a significant
decrease in the number of parking spots required and
minimizing delays during peak travel times'®.
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Figure 10: Road space requirements, by mode.



5.3 Put Active Transportation First

Decisions around future mobility should put active
transportation first by considering a broad range of
users and prioritizing pedestrians and bicyclists over
private roadway users where different modes come in
contact.

A key principle of a high-quality mobility network is to
provide people choices in how they move around cit-
ies. Resiliency—not becoming overly reliant on a single
mode or supplier of mobility—is a critical step and re-
quires a consideration of both cost and distribution of
access to multiple modes. Beyond furthering choice
for residents, cities realize an enormous public health
benefit and individual well-being by prioritizing active
forms of transportation—walking, bicycling, etc. Well-
documented benefits include reductions in obesity,
cardiovascular disease, dementia, and overall mortality
rates?’.

Users of active transport are also the most vulnerable
users of the street, resulting in a disproportionately high
percentage of fatalities and serious injuries on road-
ways. It is critical to implement the design of routes
that are safe and inviting for all users (Figure 11). This
means fundamentally limiting speeds and giving prior-
ity and maximum visibility to people over vehicles in the
design of streets.

PEDESTRIAN
BICYCLES

PUBLIC TRANSIT

FREIGHT

CARSHARE, TAXI,
COMMERCIAL
TRANSPORT

Figure 11: Prioritization of transportation modes.
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5.4 Incentivize Low Carbon

Policy must aggressively incentivize low carbon forms of
mobility and improve the infrastructure needed to make
them a convenient and affordable choice for most us-
ers.

The impacts of climate change are one of the most pro-
found challenges that we will face over the next gen-
eration. Transportation continues to play a significant
role in the amount of greenhouse gas emissions and
air pollutants released into the atmosphere—account-
ing for between 20 and 30 percent of all emissions we
produce (Figure 12)%8. Carbon emissions are affected
by fuel efficiency and energy source, which have been
improving over time through improved fuel efficiency
and the increase in electric vehicles. But emissions are
also a product of the number of trips and miles traveled,
which continue to increase globally and are expected to
do so into the future as a result of changes in mobility.

Studies have shown that automation of a vehicle fleet
could reduce greenhouse gas emissions by half, or
nearly double them, depending on whether clean elec-
tric or carbon-based fuel comes to dominate!®. Promot-
ing more efficient multi-occupancy trips and no-carbon
active mobility will also need to play a significant role in
lowering greenhouse gas emissions from the transpor-
tation sector.

7% samt 0, eq
Waste and Others

10% 73mt o, eq
Agriculture

12% 87mt o, eq
Buildings

26% 192Mt €O, eq
Oil and Gas

11% 78mt CO, eq
Electricity

10% 76mt O, eq

Emissions-intensive
and trade-exposed
industries

23% 171Mt CO, eq
Transportation

Figure 12: CO, emissions, by sector®.
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6.0 DESIGN OPPORTUNITIES

The next step of the research was to apply these future
mobility principles to a range of urban design typolo-
gies. These design ideas and the typologies into which
they are grouped in no way represent the full range of
opportunities available to planners and designers con-
sidering the future of mobility. They are instead meant
to be provocations that speak to key conditions found in
many urban areas. They also represent ideas that could
be tested immediately in existing urban areas and new
developments. One of the key lessons from these ex-
amples is that anticipating changing mobility technolo-
gies should not be a matter of wait-and-see, but rather
an active re-making already underway in cities around
principles of livability, asking how changes in mobility
can help to achieve the goals that have been set out.
Ultimately, we believe that a proactive design approach
is the most effective response to an open-ended de-
sign problem filled with uncertainty and a broad range
of possible outcomes. If properly leveraged, current
disruptions in mobility can be powerful tools towards
enabling a much more livable city in the future. The
opportunities identified here also come, uniformly, from
a relatively simple premise underlying future mobility
principles: put people first in the design of cities.

PARKIyg
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&t\\\ PPLy R‘@E

Figure 13: Reimagining parking.

6.1 Off-Street Parking and Buildings

Parking for automobiles takes up an enormous percent-
age of land area in cities today—valuable space that
could instead be leveraged for housing, open space or
other uses that contribute to the livability of cities. With
a shift to more shared modes of mobility, there is an
opportunity to recapture much of the parking space in
cities for more valuable purposes.

We can start by re-thinking off-street parking, first in
temporary ways to support interim events such as pop-
up food vendors and markets, and ultimately redevelop-
ing underutilized surface parking for higher-and-better
uses (Figure 13).

Parking that is built as part of new developments should
be considered in the context of a future in which de-
mand is much lower, requiring designers to consider
a flexible approach that allows for different uses over
time. All new parking should also incorporate electric
charging capability in anticipation of near-term changes
in power source for vehicles.

The most effective strategy may be limiting the amount
of parking that we build today, and utilizing existing and




future parking space in the most efficient way possible.
In the same way that shared vehicles offer the benefit of
reduced parking space requirements, sharing parking
stalls among different users makes better use of a lim-
ited resource. Because parking demands vary over time
and over the course of a day, networked and shared
district parking can increase effective parking capacity
without increasing supply. Reducing parking require-
ments for new developments also has the added benefit
of reducing the construction costs and ultimately the
cost of living if parking is decoupled from housing.

Finding ways to reduce, re-use and think creatively
about how and where vehicles are stored means more
space for the types of uses that are fundamental to liv-
ability: more and less-expensive housing, more public
space, and more recreational space for people.

6.2 Curb and Sidewalk Zones

The threshold between the roadway and building front-
ages has evolved to become a hard line between the
realm of the pedestrian and that of the automobile. De-
mand for the curb zone is likely to change as we move
into the future of mobility—less space for parking, more
demand for pick-up and drop-off zones, and greater
opportunities for expanding spaces for people.

Figure 14: Reimagining curb and sidewalk zones.

Designing for Future Mobility

As we look forward to a future where parking space is
less in demand for vehicles, but drop-off zones may be-
come more important, we should think about designing
curb space for ultimate flexibility, allowing for adapta-
tion over time. An important first step includes the intro-
duction of people-first spaces—parklets, cafe seating,
green space, etc.—as a way of staking a claim for an
improved public realm within valuable street space that
may become redundant in the near future.

It will become increasingly important to put people first
at crosswalks and other intersections between different
modes. Particularly in a self-driving dominant future,
there may be pressure to create separations between
people and roadways to ensure the most efficient flow
of networked vehicles is not disturbed by the unpredict-
able behavior of pedestrians and bicyclists (Figure 14).
In a people-first model, pedestrians should be given
priority at crossings and wherever different modes in-
tersect.

Changes in mobility will transform the way in which we
think about and utilize the threshold between street and
sidewalk in cities. As these changes evolve, the empha-
sis must be on prioritizing the types of uses, such as
space for people, bikes, and high-occupancy vehicles
that will support livable city principles.
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6.3 Transit Exchanges

Public transit plays an essential role in freeing up
roadway capacity, providing mobility choice for many
travelers, and reducing the environmental impacts of
transportation in large cities across North America. As
we enter a future including automation and shared mo-
bility, the role of high quality, high capacity mass tran-
sit will only become more important in delivering these
benefits to urban areas.

Transit stations tend to be stand-alone structures today.
As part of a new shared mobility ecosystem we need to
start thinking of transit exchanges as hubs for the daily
life of a city and region. This means designing transit
stations that provide easy and intuitive links to a broad
range of first and last mile transportation options for
users— including bicycles, shared vehicle links, and
the integration of places to work and live that make ex-
changes destinations in and of themselves (Figure 15).

It will also become increasingly important to share dy-
namic information about these various mobility options
and integrate those options in a seamless way through
the hub. As the transportation system becomes more
“networked”, transit hubs will play a central role in facil-
itating connections between public and private modes.

While automation and shared services offer the poten-
tial to revolutionize on-demand transit services and pro-
vide critical first and last connections within the trans-
port network, high capacity corridors served by public
transit will be essential to alleviate congestion from an
overreliance on low occupancy on-demand services.
Without a vital high capacity transit system, it will be ex-
ceedingly difficult to deliver high functioning transporta-
tion within a livable city context in the future. Investing
in and seamlessly integrating transportation nodes into
communities is a crucial step in building a sustainable
mobility future.

Figure 15: Reimagining transit exchanges.



6.4 Streets

City streets serve a broad range of functions and come
in a wide variety of shapes and sizes. Today, the vast
majority of street space is dedicated to the automo-
bile—however the future of mobility will be about using
public rights-of-way for a broad range of public uses,
and focusing on increasing capacity through the pro-
motion of high occupancy modes.

There is no one-size-fits-all approach when it comes to
redesigning roadways for future mobility. There are dif-
ferent opportunities inherent in the many various street
types, from high capacity transit corridors and arterials;
to underutilized residential streets and laneways.

A key consideration in roadway design will be reallocat-
ing road space in support of the most efficient modes
available—more space for high capacity automated
transit and active transportation (Figure 16). In this way,
existing rights-of-way will be able to carry as many or
more people per hour as today, but using less overall
space.

Figure 16: Reimagining transit corridors.

Designing for Future Mobility

New York’s Times Square is a great example of enacting
people-first streets in an incremental way. The intersec-
tion was closed down to traffic, temporarily and rela-
tively inexpensively at first, to test and monitor potential
impacts. What planners and engineers found was that
there was a huge demand for this type of public space
in the city, resulting in improved foot traffic and retail
activity as well as benefits for improving traffic conges-
tion in the immediate neighborhood?.

Another example that is currently being enacted in
Barcelona is the “superblock”, termed by Salvador
Rueda. The concept involves focusing vehicular traffic
on main arterial streets, freeing up streets within these
larger blocks as people-first places that can accommo-
date vehicles under certain circumstances or at limited
speeds®°.

The fundamental principle for future mobility street de-
sign is that the street should be considered first and
foremost as a place for celebrating and moving people,
not just vehicles.
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7.0 CONCLUSION

The intent of the study was to understand the potential
impacts of future mobility technologies on the design of
cities and define design principles that, when applied
to design and planning decisions, would best support
livable city goals.

A key conclusion of the research is that in order to
achieve the best outcomes, we need to re-frame the
approach to changes in urban mobility by focusing on
people and the type of city we aspire to; then asking
how future mobility technologies can help support this
vision. Technological disruptions are highly unlikely to
improve the equity, sustainability, and environmental
quality of cities on their own. Rather, it will be critical
that designers and planners understand and evaluate
these trends while taking steps to proactively shape the
future of mobility in a positive and purposeful way by
implementing design changes that support livable city
principles.

Changes in mobility already underway serve as a call
to action for all of us—we each have an important role
to play in shaping this future through design, planning,
engineering, and broader behavioral shifts. It is impor-
tant to remember that the future impact of these trends
are not predetermined—rather mobility technologies
are a tool which can be leveraged to achieve desirable
outcomes. A more livable and sustainable future city is
most likely to be achieved by focusing on a principled
and people-first approach to re-shaping mobility.
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