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WHAT DATA ARE AVAILABLE?



DATA WE USED TO USE:



DATA WE USE TODAY:






WHAT ARE POTENTIAL
SOLUTIONS TO REGIONAL
MOBILITY CHALLENGES?
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Strategies from the





SINCE 2014
New Technologies and Trends



DRIVERLESS DELIVERY



AUTONOMOUS VEHICLES



AUTONOMOUS TRANSIT



MOBILITY AS A SERVICE



CURBSIDE MANAGEMENT



ACCESS PRICING



CORDON PRICING   NEW YORK



CORDON PRICING   LONDON



TRANSIT BUY-UP



TRANSIT BUY-UP   SEATTLE



JOBS-HOUSING PROXIMITY

REGIONAL  LAND-USE  BALANCE
TRAVEL DEMAND MANAGEMENT
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CONSIDERATIONS
Personal





REGIONAL OUTCOMES FOR PEOPLE
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Mobility
For a more Sustainable Future

Jeffrey Jeffrey TumlinJeffrey Jeffrey TumlinTumlin
Boulder, March 21 2018



Why 
Transportation?



Hyperloop:
1867









Dallas Morning News http://www.dallasnews.com/news/transportation/20121125-plan-ahead-then-navigate-lbj-freeway-construction.ece



What is 
Sustainable 

Mobility?



Personal Mobility: Most Inefficient Sector

• Cars used only 
5% of useful life

• Only 25% of 
capacity used



Transportation Demand Management

• Making more efficient 
use of existing 
infrastructure

• Making sure mobility is 
always available, 
whenever needed
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Induced and Latent Demand

Congestion 

Widen
Roadway

Faster Driving

More People
Drive



Congestion
is an

economic problem,
not a technology or 

infrastructure problem



Image source: Dinwiddie Monitor http://dinwiddie-monitor.com/2016/01/heroin-addiction-affecting-communities-across-the-country/



Geometry
Not Ideology



Press-Office City of Müenster, Germany/via

Space required to transport 
60 People

BusCar Bike



Image: NACTO



As cities grow, they have no choice but to 
reallocate space to more space efficient 
modes.

In order to make it possible to drive for 
those who need to, make it easy to not 
drive for those who don’t.



But

Autonomous 
Vehicles

Will save us, right?







Pop Quiz:

Who’s investing the most in 
autonomous vehicle technology?



Pop Quiz:

What’s 
Google/Alphabet/Waymo’s

revenue model? Selling 
information, right?



~96%
of Google’s revenue is

Advertising

Source: Investopedia



FACTORS THAT 
MAY 
DETERMINE 
ADOPTION 
MODEL

 Cost per 
ride: $1 
threshold vs. 
traditional 
autos

 Cost of AVs: 
Too costly 
for vast 
majority of 
people?

Source: Walker, Jonathan and Charlie Johnson. Peak Car Ownership: The Market Opportunity of Electric 
Automated Mobility Services. Rocky Mountain Institute, 2016. http://www.rmi.org/peak_car_ownership

Cost Models



Minority Report



Image: Jon Orcutt



So What Should Boulder 
be doing Now?



Manage the street

• Manage public right-of-
way for public good

• Dedicate space for most 
efficient modes

• Price congestion
• Price wasted space



Price Wasted Space for Efficient and Equity



Manage the curb

• Design standards for 
curbside dropoff

• Fees for curbside access
• Promote shared use
• Eliminate dropoff/bike 

conflicts



Build more compact, walkable housing

• The only good transportation plan is a good housing plan
• Boulder’s lack of housing is the cause of its VMT and traffic problems



Modernize parking regulations

• Price for availability
• Eliminate minimums
• Establish maximums
• Unbundle 
• Share
• Promote adaptability



Establish data protocols for public good

• Data should inform 
transportation system

• Barriers to flow of data 
between public and 
private sector

• Disaggregate data by 
race, income, and other 
demographic categories. 

• Explain the problem that 
data will solve. 



Quantify and Promote Equity

• Focus on outcomes:
– Health
– Access to employment 

and services
– Share of income and 

time spent on mobility

• Consider ethnicity, 
income, age, ability, 
gender 

• Price least efficient 
modes to subsidize 
mobility for those with 
the fewest choices

• Private profit motive will 
ignore those with 
greatest need



Reorganize government around mobility

• Be decisive about public 
transit agency survival

• Realign taxation: replace 
gas and parking taxes 
with VMT and congestion 
fees

• Align public right of way 
ownership (state, county, 
local) with operations

• New regional mobility 
authorities?



Transit Must Lead

• Best contexts for AVs:
– Long haul trucking
– Bus Rapid Transit

• Cities must partner with 
transit operators: 
Dedicated right of way in 
exchange for AV BRT, 
24/7 every 2 minutes

• Begin process now to 
minimize any job loss 



Provide a quality future of work

• 4.4 million American 
workers are drivers

• Partner with labor 
leadership now

• Future jobs require tech 
or customer service skills

• Current trajectory 
jeopardizes public sector 
pensions



Tell Better Stories



Tell Better Stories



It’s not sustainable
if it’s not beautiful



NELSON\ NYG AARD CONSULTING  ASSOCIATES © 2013

Jeffrey Tumlin
116 New Montgomery Street, Suite 500

San Francisco CA 94105
415-284-1544

jtumlin@nelsonnygaard.com
@jeffreytumlin



MODAL WARFARE IS DYING… 
BUT WHAT IS LIVING?

KEVIN J. KRIZEK

www.vehicleforasmallplanet.com

BOULDER TMP 2018  21 MARCH 2018
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LET ACCESS BE 
your WATCHWORD

ADAPT CITY 
STREETS

LEVERAGE 
STRENGTHS

1 2 3



1 - LET ‘ACCESS’ BE 
YOUR WATCHWORD





ACCESS & TRANSPORT:  
SCALE & SCOPE?



ACCESS=



ACCESS & IMPORTANT URBAN FORM DETERMINANTS



2 - ADAPT CITY 
STREETS



source: Gartner hype cycle
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Images from: Urban Mobility: A New Design Approach for Urban 
Public Space. AWNB by Ben Immers, Bart Egeter, Johan Diepens, 

Paul Weststrate, 2016. 



INCREASE  
demand                          

                              
IMPROVE 

conditions                                                                 

ENHANCE 
accessibility

REDUCE  
cost

ASSESS 
 “latent demand” for 

how to get around

Adapted from: “Diamond of Assembly” (Chapter 12, Planning for Place and Plexus: 
Metropolitan Land Use and Transport) & prompted by David Levinson

TRANSPORT’S POSITIVE 
INFRASTRUCTURE 
FEEDBACK LOOP
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The End of Traffic & 
the Future of Access

The End of Traffic & the Future of A
ccess

Levinson & Krizek

A Roadmap to the New Transport Landscape

David M. Levinson    Kevin J. Krizek
Network 
Design 
Lab







3 - LEVERAGE 
STRENGTHS
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FORMS OF TRANSPORT HAVE BIG DIFFERENCES IN ENERGY EFFICIENCY























MODAL WARFARE IS DYING… 
BUT WHAT IS LIVING?

KEVIN J. KRIZEK

www.vehicleforasmallplanet.com

BOULDER TMP 2018  21 MARCH 2018

THANKS TO: JIM CHARLIER, WILL TOOR, ALANA WILSON, KRISTA NORDBACK, DAVE NEWPORT, DAVID KANG, HEIDI VAN 
GENDEREN, ROBIN MCWATERS & OTHERS  



Adapted from: Taaffe E.J., Gauthier H.L. and O'Kelly M.E. (1996) Geography of Transportation (second edition).
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TRANSPORT & CHANGING URBAN LANDSCAPES



1. Slow

CHANGE PROCESS

2. Medium 
Speed

3. Fast

STOCK AFFECTED

industrial construction

residential construction

transport construction

LEVEL

industrial buildings
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HybridsAdaptive TransitAdaptive Cities

TRANSIT & URBAN FORM



messy middle

Adapted from: Urban Mobility: A New Design Approach for Urban Public Space. AWNB by Ben Immers, Bart Egeter, Johan Diepens, Paul Weststrate, 2016. 

0 km/h 50 km/h

Tram-like

Truck-like

Car-like

Light motor  
vehicle

Bicycle-like

Pedestrian walking, running

human bicycle

pedelec, moped, quad-bike

25 km/h

forms of rail-based
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Vehicle class



population density 
people / ha 15 50 70



Transit Taxi

Private Vehicle

Bike 
Share

Walking

TRIP COST

TRIP 
LENGTH

high

middle

short

middlelow high

Private Bike



from: Patrick Geddes, Cities in Evolution, 1915

WHENCE 

HOW 

WITHER

"Evolution is most plainly, 
swiftly in progress, most 

manifest, yet most 
mysterious…the patterns here 
seem simple, there intricate, 

often mazy beyond our 
unravelling, and all well-nigh 
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1. Transport solutions vary widely by context & culture 
2. Development densities will increase 
3. Robots are coming 
4. Flows (inc. humans) will be accurately monitored 
5. Humans prefer to travel (& not cloister-up at home) 
6. Gains in energy efficiency will nudge policies

FUTURE PREMISES & GIVENS:



WHY (PURPOSE)? 
HOW (MODE)? 
HOW FAR? 



Density

Transit  
Mode Characteristics

30 housing / acre 
50 emp. / acre

20 housing / acre 
25 emp. / acre

20 housing / acre 
25 emp. / acre

10 housing / acre 
20 emp. / acre

5 housing / acre 
15 emp. / acre

Adapted from Sustainable Transportation Planning (p. 111), by J. Tumlin Copyright 2017 by John Wiley & Sons, Inc.

Commuter Rail
Bus Rapid 

TransitLight Rail Streetcar Rapid 
Transit

Partial Bus Rapid 
Transit
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Adapted from Sustainable Transportation Planning (p. 206), by J. Tumlin Copyright 2017 by John Wiley & Sons, Inc.
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Adapted from Sustainable Transportation Planning (p. 206), by J. Tumlin Copyright 2017 by John Wiley & Sons, Inc.
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Car-Sharing

Bike



1. Transport solutions vary widely by context & culture 
2. Development densities will increase 
3. Robots are coming 
4. Flows (inc. humans) will be accurately monitored 
5. Humans prefer to travel (& not cloister-up at home) 
6. Gains in energy efficiency will nudge policies

FUTURE PREMISES & GIVENS:



THERE ARE OTHER 
FACTORS



1. How to assign speed thresholds (3, 4, 5 or more) 
2. Which corridors 
3. Deal with intersections 
4. Pedestrians 
5. Delineating where city starts and stops 
6. Enforcement 
7. Feedback mechanisms

STICKING POINTS:









RULES OF THUMB FOR DESIGNING STREETS
1. Undivided streets, < three lanes 
2. When divided by a raised median, < four lanes—two lanes in each direction, 

with left-turn lanes provided adjacent to a traffic separator at 
intersections; right-turn lanes may also be provided.  

3. Divided streets, can be > six lanes wide, but heed caution w/ intersection 
design (i.e., crossing distances short). At any intersection approach, only 
one left-turn lane may be added, small corner radii should be used, and 
right-turn lanes are discouraged and if used they must include channelizing 
islands to reduce pedestrian conflicts and crossing distance.  

4. One-way streets, < three lanes.

Adapted from Sustainable Transportation Planning (p. 155), J. Tumlin



Built area

Accessibility node

Economic node

Road / transit linkage

Maritime linkage
Rail linkage

Air linkage

NODES, LINKAGES & URBAN FORM



Francie Stefan
City of Santa Monica, Mobility Manager
francie.stefan@smgov.net



The City
 Beach Community
 Health & activity 
 Surrounded by City of LA 
 Former “Red Car” streetcar 

destination
Demographics
 90,000 residents
 100,000 jobs
 7+ million annual visitors
 Daytime population 200,000+

Land Use
 Single and multi-family districts
 Office districts, and growing tech
 Major Boulevards
 Housing and commercial 

redevelopment 

SANTA SANTA MONICA
2



3

• Strong and unique 
residential neighborhoods

• Diverse & healthy economy

• Sustainability as foundation 
of our identity

• Valued historic resources

• Progressive values/caring 
for each other

• A committed and active 
community

• Stunning natural setting

WHAT MAKES IT A SPECIAL PLACE TO LIVE, WORK AND PLAY?



 Mass of existing and future 
traffic stems from regional 
pass-through trips
 Potential change in Santa 

Monica is minuscule  
compared to the growth 
and traffic happening on all 
sides 
 Regional traffic will fill any 

less traveled streets 
 Santa Monica has to 

create proactive tools for 
managing congestion.

… b ut there are c halleng es to m a k i n g  a  Su sta i n a b le  Ci ty w hen you’ re a 
smaller c ity w i th i n  a  la r g e r  r e g i on …  

4THE LAND U SE &  CIRCU LATION PLAN – A SU STAINAB LE V ISION



What we heard from the community… 
Neighborhoods
• Changes to the physical and social fabric
• Speeding and Cut-through traffic

Transportation 
• Frustrating congestion, takes longer to move
• More Santa Monicans driving out of the city to work, shop
• Desire for more options, seamless transit service

Community Character
• Loss of housing diversity– “where will my kids/aging parents live”?
• Threat to the “beach community” character and historic resources
• Desire for neighborhood amenities – services, open spaces 
• Buildings out of scale with surrounding community

Community Benefits
• New projects not contributing resources to existing community
• No link between community design and health
• No integrated circulation policy to achieve community’s 

sustainability goals



6CONSERVING SCALE & CHARACTER WHILE MEETING RESIDENT’S 
HOLISTIC NEEDS

 Preserves 96% of the City
 Boulevard & activity 

centers in walking 
distance to all
 Lower-scale,  

compact, TOD 
 Small business 

opportunities
 Projects facilitate 

neighborhood 
completeness,  
mobility, & cultural life 



TRANSFORM WILSHIRE BOULEVARD FROM AN AUTO-ORIENTED STREET 
INTO A LIVABLE BOULEVARD WITH ACTIVE GROUND FLOORS.

7A VISION FOR BOULEVARDS



 No Net New PM Trips
 Transportation facilities fee: fair 

share payment for new mobility 
networks and programs
 Reduce existing trips, TMO 
 TDM Districts
 Comprehensive transit 

system/shuttles 
 Irresistible walking environment
 Reduced, Right-priced Parking 
 Re-connecting street grid 

pattern

COMPREHENSIV E TRANSPORTATION MANAG EMENT 8



INCLU SIV E,  EQ U ITAB LE TRANSPORTATION SYSTEM

 Facilities for people ages 8 
to 80
 Access for people living 

with disabilities
 Tools to thrive – access to 

jobs, school, services
 Affordable transportation
 Trip diversity – not just the 

commute trip!
 Lighting & security 

upgrades
 Low-emission mobility
 Parking cash-out 

W or k
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1 0 %
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Annual H H  Costs – 18 %  T ransportation
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COMPLETE NEIGHBORHOODS – Easy Access to Daily Needs
Reduce traffic by reducing the distance or need to travel:  

Open Space

Diverse 
Housing 
including 
Affordable

Walking, 
Cycling & 
Transit 
Amenities 

Active 
Ground 
Floor

Local-
serving 
retail & 
dining

Green 
Pedestrian  
& Bike 
Paths

Healthy 
Urban 
Forest

Neighborhood 
Gathering 

Places



Community Benefits ensure 
that projects leave the 
community better and create 
complete neighborhoods

Tiered Performance Strategy
• Benefits provided by 

projects over 2 stories
• Larger projects negotiate 

development agreements
• On-going public participation 

11
Ensures that projects:
• Reduce automobile dependence
• Contribute traffic management and 

trip reduction strategy
• Enhance infrastructure, multi-

modal facilities, open space

PROJECTS PROVIDE 
COMMUNITY BENEFITS



M ob ility P artnerships 1.0 : F ac ilities



M ob ility P artnerships 2 .0 : S ervic es
• S hared/ Valet P ark ing
• R ide- hailing
• M ic ro- transit
• e- b ik es,  e- sc ooters
• E V Car c harg ing
• O n- site mob ility 

servic es ( E nvoy)



S treets as P ub lic  S pac e
2 3 %  of  Sa n ta  Mon i ca  la n d  i s p u b li c str e e t





1 6

Ch a lle n g e s:  Roa d w a y Sp a ce  – G e om e tr y Cou n ts!

S pac e req uired for 6 0  P eople in: 

B us Car E Vs or AVs

Credit: c yc ling promotion.c om.au,  J arrett W alk er



N eig hb orhoods



N eig hb orhoods



S ig nature entries: Colorado E splanade 

B E F O R E



S ig nature entries: Colorado E splanade 

AF T E R



P ub lic  Art and N ew  O perations



A Culture of M ob ility– G oS aM o M ob ility Campaig n



A Culture of M ob ility– S afe R outes to S c hool



A Culture of M ob ility– K idic al M ass



A Culture of M ob ility– F amily B ik e F est



A Culture of M ob ility– M onthly M ayor’ s R ide



A Culture of M ob ility: O pen S treet F estival



L ook ing  F orw ard…  



Carb on N eutrality: Climate Ac tion P lan



Values and P riorities



francie.stefan@smgov.net
smgov.net/gosamo

Thank you!




