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How cities should plan for the future of the car
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Back up for a moment:

Why did we start densifying cities?



Shanghai, 1987
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GDP cost of traffic in major urban areas
$23B for Los Angeles alone
$200B for UK + France + Germany + US

Accidents caused
by human error

Percentage of time
that cars are not in use




Parking spots per car

in major urban areas

Deaths per year

in car accidents

Cars on the road
2 W, /) W, 1B in 2010



Transportation is
polluting and
unhealthy

Switch to
clean
vehicles

Switch to

| healthy
@

Too many vehicles,

congestion

Use existing
transport
space more
effectively

_<haviour:
more
people per
vehicle, or
fewer cars

Add more
space for
transport

Car-centric transport

IS expensive

Change
fiscal
incentives to
facilitate
alternative
models

Reduce
need for car
ownership
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(Induced demand)



Transportation is
polluting and
unhealthy

Switch to
clean
vehicles

Switch to
healthy

\ vehicles

Too many vehicles,
congestion

Mobility density
Use existing
transport
space more
effectively

_<haviour:
more
people per

vehicle, or
fewer cars

Add more
space for
transport

Car-centric transport
IS expensive

Change
fiscal
incentives to
facilitate
alternative
models

Reduce
need for car
ownership




Switching to clean and
healthy vehicles







Before the electric car After the electric car
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Sharing public space more
efficiently










[a)

Houston, TX

Surface parking: 21.3%
Garage parking: 3.7%

Street area (including sidewalks):
39.7%

Total area for rights-of-way plus
off-street parking: 64.7%

Park space: 2.6% (1.1% excluding
Discovery Green)
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A quick calculation using
Montreal as an example

* Population 1.5M and 1M cars; 10 spots per car, so
10M parking spaces

* |f we could reallocate 5% of the space from cars
* Increase the tax base by 16% (30% -> 35% of area)

* +5560M/y (annual tax revenue ~$3.5B/y)

e A tree’s annual ecosystem benefit might range
from $200 to $500

* Assume you could plant one tree per parking spot
* +$2B-S5B/y total economic benefit
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The struggle to claim public space has begun
Here, for parking spaces
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Walk to scooter " Ride to
reservation N Caltrain station

“Uber Plans Shift to E-Bikes and
Scooters for Short, Inner-City Rides”
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But also in 3D
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Western land claims Homestead act (1882)
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Changing behavior through
fiscal incentives




Modern tolling examples

London (Congestion) Stockholm (Cordon) Eindhoven (mileage tolling)



e

A TE I'_"! Fu 1 ;"'AI TS NPT TN ﬂ'”"l N""V’CH

College Road Toll Gate

+ TABLE OF TOLLS * |

Joreveryy Motor Car; Motor Cycle o
or’Motor'Cycle Combination . 62

%He»jer}(\énlonx orotferCommertial , |3
vefiicle under] ton (admwbgﬁt. 6%

srevery Van Lorry of otfier’ Commeial. |
TVeﬁidg from lfo?, 5tons laden »Veigﬁt 2/6

?

ﬁ:’bl)eg}{c)r‘se()\/ﬁz(o oFDonﬁeX notd ran?inq 5

—~

Teigipdocaler Aoy 7~}

“ForBeasts per’score and so onin fz)oﬁo&ion
"l (0}

* forany fess number’

Té'r’Sﬁge .[a'més or}[ggs OrSCOTY i~
/. inproportion (butnot (ess fﬁan}z")' NS
for'any less number’ 2’

\\’

~

-

-

, e - . .
N 4 ..'(-n )9 Q) HE BUAKL \
s f,’/ .'A"(' ‘ ‘ Ly
Jaul / s ot i Moo THE :‘[}Ii&."d(r Lo [\t ol € v& Y

= "Table-of-tolls-College-Road-

London-SE21-Tollgate". Licensed
under Public Domain via Wikimedia

. Commons -
&~ http://commons.wikimedia.org/wik
112, i/File:Table-of-tolls-College-Road-
$°F © London-SE21-
3 ¥ - Tollgate.jpg#/media/File:Table-of-
N, &\ -7 tolls-College-Road-London-SE21-
LNV Tollgate.jpg




e W e v e = -

C o MmMmaege==tTaiox~
ccIIhr»r arrsixsxang

sl >
st ]anr‘Js Wood

: i
¥ o 1
»'Mornington Crescent |
NS, D By
St Pancras International (Thameslink)
& King's Cross i -
W} King s Cros=f
[ B
' King's Cross St, B
ingsiCross St

|| 1 uston Squard

Warren Stfeet)
L ~
Marylebone |
gl 1

* Baker Street <"
Y (i

e
e
S
I'll:ssel\osquarg et

& \ \ & = IRoad |
Guodug-_stren ! Y ofh

&
quﬂ 3 % Famingdon Barbican

Chancery um% . Moorgate . Liverpool Street
T e 1 2 | ¥ 4
e " L_Liverpool Street (Tube)
bt 2 &
ourtiRoad| . 4F F 1 ¥ .
ZobToas it

Tottenham
)

Bond Street | 1 VG Faul's

| phetres City Thameslink =l |
X 3 - | - o G Qm -/ Bank
Covent Garden o TS " y

P % " 1 Mansion House

o Ceicester Square E Blackiriars | "Cannc% streat; |

d o | "‘I” ey Monurient
;,;gﬁé % = Y] ! %& -

Stiames Park |zl L lh
. o l-n.‘mhc:,l!_Nurth "3%

! e 9 Bermandseyll-
| S ' R
B 7 o
aferry Road

X
Vauxhail{Tube)
Lty
o

Cantium =
Feta



Greater London Austhority
IGLA) am >

-

P Motom ay s inciuded iInthe LEZ

Motomway s not Inchaded inthe LEZ
N Selected N Roadk nchadied nthe LET

Selected A’ Roas
L not included Inthe LEX

\




Betalstation

o ——

HELSINGBORG

JUNDQVALL‘W;
GUOTEBORG . -

| SOLNA |
"' 

—— o o ~
= __—-—_—_———__—-—-_——4..—.—.—@.——.4—_——

e e —

a—u--unnihﬂid-luloli.Iﬁﬂ‘l‘lﬁ--.I.ﬂlﬂluﬂIbIHHWNllﬁnﬁi.ﬂiﬁnﬁunauﬂ-w-h-tuﬂy
Laddr eNeeRs 1.._ " esermidad |

'v




-Tore




Betalstation

:7-lll.llln..l.ll.lll...--lll!! :
l__- tr*.snsmrts-t'-lr*el SEh. 58 |

L L AN AN — s . —
- \

7T\){ f",

e ————————————

cifizo)
sunpsvaLt

HELSINGBORG }
GUTEBORG

&
A
'--

24




U 1‘7"‘_»',"

8aln () pog
u.0




Increasing mobility density
through carsharing,
carpooling and “taxi 2.0”




Public transport
i | [ )
ol =L B

It used to be easy

Taxi

Your own car




Public

Shared
autonomous

Now, not so much

And requlation is lagging

Shared public

Shared pool  Taxi

Carshare

Private

autonomous

Private share

Private

Uber-Lyft




Can car
sharing

replace car
ownership?

In the United States, vehicle ownership rates are declining.

Vehicles per person Vehicles per driver Vehicles per household
o9 116 205
0.78 114 202
-6.3% -5.2% -5.9%
1.96
0.74 0.74 110 1.10 193
ZEEF

2006 2008 2010 2012 2006 2008 2010 2012 2006 2008 2010 2012

Source: Michael Sivak, Has motorization in the U.S. peaked?, University of Michigan
Transportation Institute, Jan 2014, umich.edu

McKinsey&Company



Is Taxi 2.0
evolving to
City Bus 2.0?

How will car
sharing impact
public
transport and
modal share?

Express POOL




What is the
impact on

parking
needs? What
will we do
with excess
parking?

5

CARSHARE
PARKING ZONE



Autonomous vehicles













IO
@ A

PROGRESS!

IeM









100

.,
.
AN G W

R Y
. > 4

G N
: B . o
145 e : RO,
S £ N ST T
: PSR VSA - TNAL
‘ z N \ RS NN
NN\ N N NN
SV O\ =own NN
R N \ R NN N
'\\\‘\. 2 \~\'\ IR 3 N\ \'\
: AR A ¥ § 8 R ~
o R B\ \.\ " . .y N\ N
N “\,@ NG X S 0 W W,
S~ B st § R SRR N
~ % UON a8 S s e
i L \.\. e \ N W & N N
; ~ NN S T S W \ N
-~ ; N N \. 8 e T, RN < N
& e . \ N . N, . . ~ \.'\.\v N . N
-~ : N N N \‘- SRR TN LSS s
~ ~ . \_\ b 3 I\ el N I . \
~ < ~ N Wy Py SN WA N RS A Y
~ ‘ N Ny NI N N, N oS ..
~ .\Q\.\ Wil Ny S . . \'\. Nt '\,\ \ Ay
T 5 W ~
- 3 A
X :
>

’l
“
v

L)
’,
“



:
)
X




If all the vehicles
were autonomous,
electric and on-
demand, would
there be a
difference

between these
services?







Health/ Pollution

Make the
vehicles cleaner

EEE—

Make the
vehicles healthy

and/or safer

‘ .

Congestion

Use existing
transport space
+ effectively

More people
per vehicle

Expensive

Change fiscal
drivers

Reduce need
for car
ownership

| @ @ |
O -

00 0 v v |

Q0000 v |



The industry that masters all of this will rule transportation

Make the
vehicles
clean

Switch to
healthy
vehicles

Use existing
transport
space more
effectively

Transport
more
people per
vehicle

Add more
space for
transport

Change
fiscal
incentives to
facilitate
alternative
models

Reduce
~ need for car

@




Helping people find their way, door to door:
From trip planning to Mobility as a Service (Maas$)

Single-mode trip planner p

GO YOUR
/'OWN WAY

iPhone & Android #

| It's in the Name™

Fare integration

Lo ;

Full I\/Ioblllty as a Service

YOUTRIP

Multi-currency |
T ERYEUG

‘},“ thg Whim

!

GO0 TO WHIM UK \ ]
e .‘ .

Céleste, I'application de !
mobilité intégrée dont réve
laSTM

(O Cowlines

Mix & match all
transport options

Your app to
Freedom



What should you watch for
next?




Use the regulatory Deal with societal Build a shared vision
and fiscal levers concerns and
judiciously objectives



1. Judicious use
(o]l 2 {=T-{T] F-1de] Y,
Levers




Lever 1:
Data Sharing

THE COMING INAUTONOMOUS VEHICLES

SONAR
RADAR

PER SECOND
PER SECOND

./ NOTONOMOUSVEHICLES '\
CAMERAS : LIDAR

6 %
mem S DDA EMCHDAY — 2 e

@




Lever 2:
Fiscal changes

* Mileage tax for autonomous

vehicles?

* Price parking appropriately

a—

SYSTEM
LINKED TO
CAMERAS

NEW ON-BOARD UNIT

More powerful and smarter
than the current in-vehicle

e unit. It will be able to inform
Gt geaE i | the driver of charges along
P a route in advance.



2. Deal with
Societal
Concerns and
Objectives




Concern 1:
Privacy BIB BB.IHER

} wm:mus
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Concern 2:
Equity and accessibility




Concern 3:
Usage costs

Driverless cars could cost 35 cents per mile for the
Uber consumer

By Caitlin Huston
Published: Sept 19, 2016 11:42 a.m. ET

03.03.17 | FAST CITIES

Will Ride-Hail Be Free By 2021? The Startup
Ad Platform Vugo Says Yes

The company is betting that passengers will soon travel in autonomous
vehicles for free as long as they don’t mind watching ads—including
political ones.

Robo-Taxis Could Replace Traditional Taxis and Cars in Megacities

Total cost per passenger mile
in New York City ($)*

3.00

2.00

1.00

0.00

Average
number of
people per

vehicle

2.8

New York City case study

Robo-taxis that accommodate

at least two people could be
cost-competitive with mass
transit if capital budgets and

22 government subsidies are
1.8 taken into account
1.2 - h
.20 12 Wl [ S5 B <12
L o7 | 0:5
[[0.3 ]
Public  Vehicle Taxi  Robo-taxi —— >

transport ownership

@ @ W w @O @O & OW

Sources: BCG analysis; U.S. Department of Transportation; NYC Metropolitan Transportation Authority; NYC Taxi
& Limousine Commission; Kelley Blue Book.
*Does not consider the impact of convenience and shorter wait and commute times.
"Non-fare-based operating funds received from New York City transit; local, state, and federal sources; and other

sources.

‘Annual fare revenues per passenger mile traveled.



Concern 4:
Safety and security




Concern 5:
Improved Quality of life

Street redesign

Reimagining Our Stree I
vancouver by Re-allocating Road Space '




3. Build a
shared vision




Shared Vision Element 1:
Economic development

= Articulate economic gains

= Rethink fiscal environment

-




Shared Vision Element 2:
Defining new careers




Shared Vision Element 3:

Level-up education & training
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Shared Vision Element 4:
New Governance

= Unified governance
= Helsinki, TFL

= Unified fiscal planning
= (California, Norway

= Autonomous cars require triple-helix

collaboration and public sector R I |
2
AL

experimentation

= (California, Singapore ’






Thank you!

@1garsvert
a8 jbarsoum@ca.ibm.com




