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St. Paul, late 19th C
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St. Paul after WWI
Cars – cleaner, safer, and cheaper than horses
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19th c streets
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Conflict between new technology and old infrastructure
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20th c paved roads
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19th century board sidewalks
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20th c paved sidewalks
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19th c. Swede Hollow, open sewers, 
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1930s sewer infrastructure
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Today, have accomplished much, much to be proud of, but ….


CHART 6
A Sharp Drop In

Government Infrastructure Spending
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S6 billion needed over the next ten years to address the
state’s highway funding deficit, invest $2.356 billion in local
government transportation projects, and provide $2.92
billion for transit.

More than half of Minnesota’s roads are more than 50
years old, and 40 percent of the state’s bridges are more
than 40 years old. In the next ten years, nearly 40 percent
of our roads will be past their useful life.

Poor roads cost Minnesota motorists $1.2 billion every year
in extra vehicle repairs, and Minnesota businesses spend an
extra $232 million each year on additional freight
transportation costs caused by traffic congestion.

The average Minnesota commuter wastes 34 hours stuck in
traffic every year.
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The Coming Disruption to
Public Works
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BNY Mellon Investment Management report, “The Road Ahead” http://www.bnymellonimoutlook.com/sector-view/the-road-ahead.aspx


Adoption Timeline Phase & (two decades):
100% autonomous
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Morgan Stanley study


Figure 8. Potential value shifts
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Note good and bad effects
From: The Future of Mobility, Scott Corwin, Joe Vitale, Eamonn Kelly, & Elizabeth Cathles
September 24, 2015, Deloitte University Press



Figure 1. Converging forces transforming the future evolution of automotive transportation and mobility

X . Battery and fuel-cell electric vehicles offer higher
Maturing !Juwertraln energy efficiency, lower emissions, greater energy
technologies diversity, and new vehicle designs

Lightweight Stronger and lighter materials are reducing vehicle

: | | ificing pas -
materiale weight without sacrificing passenger safety

Rapid advances in 4 Y vehicle-to-infrastructure (V2I), vehicle-to-vehicle
: " (vV2V), and communications technologies, so every car
can know precisely where every other car is on the road

connected vehicles

Younger generations are leading the way toward
Shifts in mobility pay-per-use mobility in place of owning a car; nearly
004 F an Y cone e like S 5 g t one app fos
preferences 50% of Gen Y consumers like using a smar ,phmf app for
transport and already plan travel so they can multitask

Autonomous-drive technology is no longer a case of
science fiction; the question is when and how will it
become more mainstream and widely adopted?

Graihic: Deloitte Universiti Press | DUPress.com
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Technological change along with economic and social change


Figure 3. "Insider” and "disrupter” views of the future of mobility

Insider view

The industry will evolve
naturally and incremen-
tally toward a future
mobility system that
retains its roots in what
exists today

The key players, major
assets, and overall
structure of the current
ecosystem can remain
intact while change
progresses in an orderly,
linear fashion

The incumbent mindset
appears dually focused
on sustaining the current
model while testing
change in small ways

P

Future of
mobility

Source: Deloitte analysis, based on publicly available information and company websites.

Graihic: Deloitte Universiti Press | DUPress.com
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A whole new age is
dawning featuring fully
autonomous cars
accessible on demand

Before long, a tipping
point will occur, after
which the momentum of
change will become
unstoppable

New entrants, notably
Google, Uber, and Apple,
are catalysts for
transformation

Unlike the stakeholders in
today's system, they do
not have vested stakes
to protect
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Change in transportation modes rarely incremental – horse to car example


ure 4. Four potential future states

Extent to which
autonomous vehicle
technologies become
pervasive:

+ Depends upon
several key factors
as catalysts or
deterrents—e.q.,
technology,
regulation, social
acceptance

« Vehicle technologies
will increasingly
become "smart”;
the human-machine
interface shifts
toward greater
machine control

Vehicle control

Assist

Autonomous*

Driver

Future states of mobility

The driverless A new age of
revolution accessible autonomy

Asset efficiency

Incremental A world of
change carsharing

Personal Shared

Vehicle ownership

Extent to which vehicles are personally owned or shared:
« Depends upon personal preferences and economics
» Higher degree of shared ownership increases system-wide asset efficiency

Mote: Fully autonomous drive means that the vehicle's central processing unit has full responsibility for controlling its operation and is inherently
different from the most advanced form of driver assist. It is demarcated in the figure above with a clear dividing line (an "equator™).

Graphic: Deloitte University Press | DUPress.com
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Already at 1 and 2, once 3 happens, will move to 4 quickly


%ure 5. Per-mile summary cost calculations for each future state

Cost per mile, by future state
Personal Vehicle ownership Shared

3 The driverless A new age of
S revolution accessible autonomy
S
I

5 ~$0.46 ~$0.31

€

o

2

-

£ 5

g ~$0.97 ~$0.63
_ Incremental A world of
2 change carsharing
(]

Low Asset efficiency High

Source: Deloitte analysis, based on publicly available information (US DOT, AAA, etc.).
Note: Fully autonomous drive means that the vehicle's central processing unit has full responsibility for controlling its operation and is inherently
different from the most advanced form of driver assist, It is demarcated in the figure above with a clear dividing line (an "eguator”).

Graihic: Deloitte Llniuersiti Press | DUPress.com
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Cost driving this
Mobility services and autonomous vehicles – cleaner, safer, cheaper
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Zipcar, have roughly doubled their customer base in the last six years,25
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Ridesharing services, such as Uber, have been adding 50,000 drivers per month and completed 140 million rides worldwide in 2014 alone.
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Autonomous vehicles: Sources of delay include the need to address existing technological limitations, such as sensor functioning in all weather and the wide availability of 3D mapping, as well as concerns over cyber security and liability.
Ridesharing services have economic incentives to accelerate the adoption of autonomous vehicles, since it could reduce one of the biggest operational costs in this system: the driver. 
½ million miles without a crash


Impact on Streets
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Fully autonomous vehicles ara developing faster | qmnm.ld

questions remain, but it is already possible
‘world of driverless cars will work.
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Capacity of roads, width of roads, nature of roads will change
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Relationship of vehicles to pedestrians will change
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WSP/Parson Brickerhoff, Farrells study: Making Better Places: Autonomous Vehicles and Future Opportunities
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Makes streets places for a wider variety of modes, activities
Green 4th Street


Union Square


Presenter
Presentation Notes
How do we create flexible or switchable streets?


Impact on Land Use
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Transitional VW study – autonomous parking and inductive charging while parked
Flat-floored ramps to allow for other uses
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How will autonomous vehicles change structured parking? Portland Shoupistas 
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Impact on land use: Largely eliminating surface parking lots and parking ramps, Rochester
Recent Rand report: “Currently, about 31 percent of the space in the central business districts of 41 major cities is dedicated to parking, but autonomous vehicles would be able to drop passengers off, and then drive themselves to remote, satellite parking lots.” Self-Driving Vehicles Offer Potential Benefits, Policy Challenges for Lawmakers,” James Anderson, Rand Corporation, January 6, 2014






Impact on Public Systems
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Jessica Horstkotte MS thesis
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DC Water competition
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Philly infiltration systems
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Benefits


Design Thinking and Public Works



DESIGNING
OUR WAY
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Design thinking applied to systems
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Pyramid of Design Thinking Practice

HlGH

Level of Comgplasity

Large
Scale Systems
Fobcy Deaign,
Systema Deaign, Infrastrecturs,

FulDleC Sanace, Environmaent

Systems and Behavior

Liroan Planning, Ardhetecturs
Sarvice Deabgn, Strategic Deabgn | Culture

Artifact and Experience

Engineering, Interaction Design, HC,
Uzer Experience, Anthropological Design, HCD

Artifact

Prodwet, Interior | Fasheon, Jewelry | Graghic, Digital Media
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EXAMINE

Mg into the
problem. Look
at the history,
the context,

the objects,

and (most
importantly) the
people involved.

FIVE PHASES

W @ N\

UNDERSTAND

ro deeper and
find patterns.
Establish open
questions to
build on.

IDEATE

Hauve lols of
ideas, good
and bad. Don't
stop at the
obuious or the
impaossible.

EXPERIMENT

Try some things
out, Make some
things. Fail
cheap and fast.

DISTILL

Strip your
solution dowmn
to the essentials
and tell the
story to others.
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Economic development and urban design
Joe Minicozzi, Urban3
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