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Presentation Outline  

1. Measure what matters 

2. Make Environmental analysis work  

3. Levy impact fees 

4. Fix the models 

5. Manage travel demand 

6. Price it right 

7. Manage & price parking 

 

Å Whatôs wrong with this picture? 
Å Are we crazy?  
Å Steps toward a healthier, safer, sexier 

future  
Å Do try this at home:  
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Obesity Trends* Among U.S. Adults  
BRFSS, 1985  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 1986  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 1987  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò 
person)  

No Data           <10%          10%ð14% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 1988  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 1989  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 1990  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 1991  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14%     15%ð19%  
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Obesity Trends* Among U.S. Adults  
BRFSS, 1992  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14%     15%ð19%  
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Obesity Trends* Among U.S. Adults  
BRFSS, 1993  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14%     15%ð19%  
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Obesity Trends* Among U.S. Adults  
BRFSS, 1994  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14%     15%ð19%  
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Obesity Trends* Among U.S. Adults  
BRFSS, 1995  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14%     15%ð19%  
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Obesity Trends* Among U.S. Adults  
BRFSS, 1996  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data           <10%          10%ð14%     15%ð19%  
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Obesity Trends* Among U.S. Adults  
BRFSS, 1997  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data          <10%           10%ð14%     15%ð19%           Ó20% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 1998  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data          <10%           10%ð14%     15%ð19%           Ó20% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 1999  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data          <10%           10%ð14%     15%ð19%           Ó20% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 2000  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data          <10%           10%ð14%     15%ð19%           Ó20% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 2001  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data          <10%           10%ð14%     15%ð19%           20%ð24%          Ó25% 
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(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data          <10%           10%ð14%     15%ð19%           20%ð24%          Ó25% 

Obesity Trends* Among U.S. Adults  
BRFSS, 2002  
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Obesity Trends* Among U.S. Adults  
BRFSS, 2003  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data          <10%           10%ð14%     15%ð19%           20%ð24%          Ó25% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 2004  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

No Data          <10%           10%ð14%     15%ð19%           20%ð24%          Ó25% 
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Obesity Trends* Among U.S. Adults  
BRFSS, 2005  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

 No Data          <10%           10%ð14%     15%ð19%           20%ð24%          25%ð29%           Ó30%  
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Obesity Trends* Among U.S. Adults  
BRFSS, 2006  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

 No Data          <10%           10%ð14%     15%ð19%           20%ð24%          25%ð29%           Ó30%  
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Obesity Trends* Among U.S. Adults  
BRFSS, 2007  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

 No Data          <10%           10%ð14%     15%ð19%           20%ð24%          25%ð29%           Ó30%  

25 



Obesity Trends* Among U.S. Adults  
BRFSS, 2008  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

 No Data          <10%           10%ð14%     15%ð19%           20%ð24%          25%ð29%           Ó30%  
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Obesity Trends* Among U.S. Adults  
BRFSS, 2009  

(*BMI Ó30, or ~ 30 lbs. overweight for 5ô 4ò person) 

 No Data          <10%           10%ð14%     15%ð19%           20%ð24%          25%ð29%           Ó30%  
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Excerpted from Evaluating Public Transportation Health Benefits , by Todd Litman, Victoria Transport Policy Institute,  for The American Public 
Transportation Association, June 2010.  

Danger, Will Robinson!  
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Anger, Will Robinson!  



January 22, 2010 

Equity  

Image source:  Transact  
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The ñSilver Tsunamiò 

 

 

 

 

Image source:  National Institutes of Health  
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So whatôs at the root of all 
these problems?  
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Sprawl = Death  

Excerpted from Evaluating Public Transportation Health Benefits , by Todd Litman , Victoria Transport Policy Institute,  for The American Public 
Transportation Association, June 2010.  
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Does this McMansion  make me look fat?  

Excerpted from Evaluating Public Transportation Health Benefits , by Todd Litman , Victoria Transport Policy Institute,  for The American Public 
Transportation Association, June 2010.  

36  



So how did we get into this 
predicament?  



ÅCreate mixed-used neighborhoods 

ÅAdd appropriate density near transit 

ÅEncourage alternative modes  

ÅReduce vehicle travel 

ÅPromote bicycling and walking 

ÅBuild complete streets 

ÅHonor motherhood 

ÅEnjoy apple pie 

 

Typical General Plan policesé. 
 

Image source:  Diabetes Daily  



 

Image source:  Dan Burden  



Mixed message?  

Image source:  Carbolic Smokeball  

Image source:  Diabetes Daily  



Whatôs the solution? 



Land Use Determines VMT 

Image source:  John Holtzclaw  



General Plan Update  

More walking = safer walking  

 

Image source:  Peter Jacobsen  
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Community health  

Image source:  UC Press  44  



Green Exercise  

ÅShort periods of 
outdoor exercise = 

ïMore self esteem 

ïBetter mood 

ïParticular self esteem 
improvement in 
young and mentally 
ill.  
 

Barton J and Pretty J. 2010. What is the Best Dose of Nature and Green Exercise for 
Improving Mental Health? A Multi -Study Analysis. Environmental Science and Technology  
DOI: 10.1021/es903183r  45  



Oxytocin  

ÅThe ñcuddle chemicalò 

ÅLowers blood pressure 
and other stress-related 
responses 

ÅIncreases positive social 
behaviour such as 
friendliness 

ÅCreates trust, generosity 
and empathy.  

Nature  435, 673 -676 (2 June 2005) | doi:10.1038/nature03701; Received 20 April 2005; 
Accepted 5 May 2005  
Oxytocin  increases trust in humans. Michael Kosfeld , Markus Heinrichs , Paul J. Zak, Urs  
Fischbacher  & Ernst Fehr  46  
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Oxytocin release  

Source: http://teachingmedialiteracy.pbworks.com/AnalyzingPrintAds  



Oxytocin  release  

Nature  435, 673 -676 (2 June 2005) | doi:10.1038/nature03701; Received 20 April 2005; Accepted 5 May 
2005  
Oxytocin  increases trust in humans. Michael Kosfeld , Markus Heinrichs , Paul J. Zak, Urs  Fischbacher  & Ernst 
Fehr  



January 22, 2010 

Oxytocin release  

Nature  435, 673 -676 (2 June 2005) | doi:10.1038/nature03701; Received 20 April 2005; Accepted 5 May 2005  
Oxytocin  increases trust in humans. Michael Kosfeld , Markus Heinrichs , Paul J. Zak, Urs  Fischbacher  & Ernst 
Fehr  50  



ÅDriving makes 
us: 

ïFat 

ïSick 

ïDie early 

ïPoor 

ïDumb 

ïAngry 

ïMistrustful 

Image: A Tale of a Few Cities: How Sprawl Affects Your Waistline, By Chris Woolston , Consumer Health Interactive  51 



ÅWalking makes us: 

ïFitter 

ïSmarter 

ïAble to handle 
complex reasoning 

ïSexier 

ïMore loving 

ïMore trustful  
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What can your city do?  
(Do  try this at home)  

 



Step 1. Measure what matters  

We use transportation performance measures for: 

ÅImproving efficiency of system operations  

ÅManaging a given road or corridor 

ÅPrioritizing funding 

ÅReporting on achievement of various goals 

 

57 



Introduction: What is transportation for?  

ÅTransportation is not an 
end in itself 

ÅIt is merely a means by 
which we support 
individual and collective 
goals and objectives 
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How Transportation Meets Goals  

ÅAccessibility  

ïCan I get the things and 
services I want? 

ïBring people, goods and 
services closer together 

ïMix uses 

ïTechnology, delivery 

 

ÅMobility:  

ïCan I travel freely and easily 
to where I want to go?  

ïReduce roadway congestion 

ïIncrease transit frequency, 
reliability and speed 

ïCreate bicycle lanes and 
complete sidewalks 
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Typical performance measures  

ÅSystem wide measures 
ïSingle-occupant vehicle use 

ïHigh occupant vehicle mode split               
to selected employment sites 

ïTransit management measures,           
route effectiveness 

ÅIntersections and street segment 
ïVehicle Level of Service (LOS) A ï F  

ïVolume / Capacity (V/C) ratio  

ÅShortcomings: 
ïSpot locations fail to assess overall transportation network 

ïVehicular bias reduces total transportation efficiency & effectiveness 

ïOptimization for cars worsens street performance for transit  

ïNo mechanism for balancing competing modes 
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Why not Consideré 

ÅEconomic Development 

ïJob creation 

ïReal estate value increase 

ïRetail sales 

ÅQuality of Life 

ïAccess to jobs 

ïAccess to shopping 

ïResidential property value impact 

ÅSocial Justice 

ïDo benefits accrue equitably? 

ïAre investments spread 
equitably? 

ÅEcological Sustainability 

ïVMT per capita (=CO2, NOx, 
runoff, etc.)  

ïLand use/transportation 
connection 

 

 

Measure what matters  
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Case Study: Bay Area MTC Approach  

REDUCE  

CONGESTION 

IMPROVE 

AFFORDABILITY 

REDUCE  

EMISSIONS 

& VMT 

Infrastructure 

Economy  Environment  Equity  

GOALS 

TARGETS 

Pricing &  

Focused  

Growth 

STRATEGIES 
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To be achieved by 2035  

 

Environment  

ÅCarbon dioxide (CO2): 40% below 1990 levels  

Source: California Global Warming Solutions Act (2006) 

ÅFine particulate matter (PM2.5): 10% below 2006 levels Coarse particulate 

matter (PM10): 45% below 2006 levels  

Source: State air quality standards 

ÅVMT per capita: 10% below 2006 levels 

Source: State legislation under consideration in 2007 (SB 375) 

Targets  
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Targets  

To be achieved by 2035  

 

Economy  

ÅReduce congestion 20%  
below 2006 levels 

Source: Governorôs Strategic Growth Plan 

 

Equity  

ÅReduce to 10% below 2006 levels the  
share of income spent by low- and lower middle-
income households on housing and transportation 

Source: Adapted from the Center for Housing Policy. 
        A Heavy Load (October 2006)  
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Assessing the Difference: One Example  

Environment:   Reduce CO2 to 52,000 tons per day 

Note: Trend assumes current state laws and regulations, including fuel efficiency standards  

called for under state law passed in 2002, though currently in litigation (AB 1493, Pavley, 2002) 
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Some performance measures  

ÅEliminate vehicle  delay and substitute person  delay  

ÅEliminate Level  of Service and substitute Quality  of 
Service éfor all modes of travel  
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Some performance measures  

ÅTransit: Frequency, span of service, 
reliability, loading, speed 

ÅAutomobile:  Average travel speed 
and standard deviation 

ÅBicycle:  Bicycle Compatibility index 

ÅFreight:  Auto QOS, with higher 
targets for freight on freight routes  

ÅPedestrian: Perceived safety; 
Pedestrian environmental quality 
measures 
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2. Make Environmental Analysis pro  environment  

ÅEnvironmental analysis are not a 
planning tool, but rather a legal tool to 
disclose potential negative impacts of 
development. 

ÅTo be ñconservative,ò transportation 
analyses typically use ITE trip 
generation rates, data from isolated, 
single-use projects with no access 
except by car. 

ÅTODs typically generate ~50% fewer 
vehicle trips than predicted by ITE. 
(ñEffects of TOD on Parking, Housing and Travel,ò TCRP 128, 2008) 

ÅGuidelines focus on localized traffic 
impacts and ignores regional impacts. 

ÅGuidelines assume parking scarcity to 
be an environmental impact. 
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Current transportation analysis  

ÅTo mitigate a negative 
transportation impact:  

ïReduce density 

ïWiden roadways 

ïTransportation Demand 
Management 

ïAdd parking 

ïMove the project to a more 
isolated location with less existing 
traffic congestion 

ÅEnvironmental analysis makes it a 
lot easier to do sprawl and a lot 
harder to do infill and TOD.  
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Unintended Consequences   

Reduce Density May reduce trips for an individual project, but increases trip generation 
rate, resulting in sharply higher cumulative congestion impacts and 
higher VMT/CO2 

Widen Roads As roads widen, rates of walking, biking and transit use drop.  Over -
estimating vehicle trips becomes a self-fulfilling prophesy. 

Transportation 
Demand 
Management 

Courts have been skeptical that ongoing TDM programs can ñguaranteeò 
success and discount them.  Or, costly ongoing monitoring program 
required. 

Add Parking While the courts have decided that parking scarcity is a social impact, not 
an environmental one, cities typically use environmental analysis to 
overpark projects.  Result is free parking ï and a 20% increase in VMT 

Isolated Location Result is significantly more vehicle trips that are significantly longer, 
producing small reduction in local impacts but big increase in regional 
impacts. 

Mitigation  Consequences/Issues  
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Environmental Analysis Solutions  

Change local guidelines 
and significance 
thresholds 

Local jurisdictions have complete 
flexibility in setting performance 
measures and significance 
thresholds.  Reluctant to use 
flexibility for fear of lawsuits.  

Livermore, San Jose accept LOS 
F. 

SF includes transit, walking 

Santa Monica, LA, Alameda, etc., 
exploring other tools.  

Exclude TOD and infill Why does the state care about 
localized congestion around TOD? 

SB 375 (Steinberg), SB 1636 
(Figueroa) start to do this, but 
needs expansion. 

Replace congestion with 
per capita VMT/CO2 

Allows us to reduce regional 
congestion and address real CO2 
problems 

Could be done administratively by 
Governor/OPB, or required by 
legislature 

Replace with Auto-Trips 
Generated Impact Fee 

See next slides San Francisco and LA are 
pursuing 

Solution  Issues  Examples  
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3. Levy appropriate impact fees  

ÅPowerful tool for encouraging good development, 
discouraging bad development and raising funds for 
Smart Growth improvements 

ÅProblems with some fees:  

ïRaise money only for roadway widening and traffic 
ñimprovementsò 

ïBase impact calculation on square footage, not auto trips.  
No discount for good location or TDM 

72 



ÅEach net new automobile trip added by a project contributes 
to negative impacts 

ïOther needed transportation impact measures (e.g., transit crowding) 
would still be used 

ïEach added trip (starting with 1 trip) contributes to impact  

ïProjects that do not generate net new automobile trips have no impact  

 

ÅTransportation impact mitigation fee (TIMF) program  

ïProject sponsors pay per-trip impact mitigation fee  

ïFee revenues fund actions that help reduce new automobile tripmaking 
(by improving transit, waling, and bicycling as choices)  

 

 

With thanks to Tilly Chang, SFCTA 

Example: San Francisco Auto Trips Generated  
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LOS does not capture environmental impacts  

System 

Efficiency 

SF DPH Vehicle-Pedestrian 

Injury Collision model 
Delay unrelated to 

safety 

Safety 

Captures noise conditions 

At congested intersections only Noise  

Traffic volumes affect 

neighborhoods 
Traffic Intrusion 

From cold starts 
Greenhouse 

Gases 

ROG, NOx, PM10 CO hotspots rare in Bay Area 

Air Quality 

Automobile Trips Generated 

(ATG)  

Automobile Delays (LOS)  Environmental 

Impact 

With thanks to Tilly Chang, SFCTA 
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TIMF improves mitigation effectiveness  

ÅMitigate local and citywide impacts 

ïNexus study would demonstrate link between countywide program of 
improvements and cumulative reduction in ATG 

ïTIMF revenues contribute to large projects that will have significant effects on 
tripmaking patterns  

ïPortion of TIMF dedicated to local area improvements 

ïNeighborhood involvement in determining local mitigation measures 

ÅMore equitable and accountable (for project sponsors and the public)  

ïEliminates last-in problem; each project contributes in proportion to impact 
levels 

ïMore transparent process for identifying and mitigating impacts  

ïClear nexus between fee collected and projects funded  

With thanks to Tilly Chang, SFCTA 
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ÅEnvironmentally protective 

ïConsistent with CEQA 

ïCaptures incremental impacts 

ïMore closely related to actual environmental effects 

ïMore neighborhood involvement in determining mitigation measures  

ÅConsistency with City policies and vision 

ïReduces time and cost to implement Transit First projects 

ïMore effective at discouraging auto-oriented projects   

ÅImproved efficiency 

ïMore predictable for project sponsors 

ïMore transparent for the public  

ïMore accountability: mitigations linked directly to local and citywide 
improvements  

With thanks to Tilly Chang, SFCTA 

Auto Trips Generated Results  
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4. Fix the travel demand models  

Data 
IN  

Data 
OUT 

Step 1: 

Trip 

Generation  

Step 2: 

Mode 

Choice  

Step 3: 

Trip 

Distribution  

Step 4: 

Route 

Assignment  

The óBlack-Boxô of 
conventional models  
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Conventional travel demand modeling  

Data 
IN  

Data 
OUT 

Step 1: 

Trip 

Generation  

Step 2: 

Mode 

Choice  

Step 3: 

Trip 

Distribution  

Step 4: 

Route 

Assignment  



Flaws with conventional 4 -step modelingé 

ÅScale of analysis is too large 

ÅOften excludes non-motorized modes 

ÅOnly models major highways and arterial roads 

ÅSome models donôt account for population or employment 
density 

ÅMissing variables that may influence travel decisions 

ÅDoesnôt account for primary causes of congestion: 

ÅNo accounting for behavioral response to congestion and/or 
capacity expansion 

ÅNo land-use-development feedback loops 
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Induced and Latent Demand  

ÅMore capacity is added to a 
roadway  

 

Å Increased capacity allows cars 
to move at faster speeds  

 

ÅFaster driving times encourage 
more cars to use the roadway  

 

ÅThe roadway returns to capacity  

It is impossible to ñsolveò the 
congestion problem.  Only 
downtown Detroit has succeeded 
in eliminating congestion ï by 
eliminating all jobs.  
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How land -use affects travel demand  
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How land -use affects travel demand  


