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CNT’s Mission:
Livable and Sustainable Communities

f1. Benefits economy & environment; 
2. Makes good use of existing resources & 

it  t  dcommunity assets; and
3. Improves health of natural systems & well-

being of peoplebeing of people.

Now and in the Future



CNT is a Think-and-Do Tank

We Research  Promote  and ImplementWe Research, Promote, and Implement
Innovative Solutions 



“An Innovations Center for Urban Sustainability”

Four Issue AreasFour Issue Areas
• Climate
• Energy gy
• Natural Resources
• Transportation & Community Developmentp y p

Two AffiliatesTwo Affiliates
• I-GO Car Sharing
• CNT EnergyC gy



Purpose of Presentation
• To define an objective and achievable set To define an objective and achievable set 

of economic, social & environmental  
benefits for increasing transportation be e ts o  c eas g t a spo tat o  
choice and wealth of the residents of 
Idaho



What a Nourishing Economy Does—
Reduces Risk, Increases Gain

Connectedness

When Coffee Came to London: 
Lloyd’s Coffee House, Social Capital 

Poverty Productivity

oyd s Co ee ouse, Soc a Cap ta
& Urbanism Create the Insurance 
Industry, 1700s

Isolation



Economic BenefitsEconomic Benefits

• What determines the need to travelWhat determines the need to travel
• A measure you can take to the bank: location 

efficiency and the housing + transportation y g p
affordability index

• Value creation and value capture associated p
with different scales of development

• The value of time savings
• Job creation
• Environmental improvementp



Trends 
Shaping Demand for Residential LocationsShaping Demand for Residential Locations

• Aging and demographics• Aging and demographics
• Climate

Q li  f l l d i l • Quality of local and regional 
transportation 

• Quality of inter-city transportation
• Cost of living—e.g. energy expendituresg g gy p
• Perceived “coolness”—cultural amenities, 

adaptive character  proximity to adaptive character, proximity to 
colleges, etc.



Trends 
Shaping Demand for Business LocationsShaping Demand for Business Locations

• PopulationPopulation
• Workforce
• Cost of living• Cost of living
• Quality of local and regional 

transportationtransportation
• Quality of inter-city transportation

E  t  g  i• Exposure to energy prices
• Access to knowledge institutions and 

orkersworkers



Idaho’s Metro Area and 
Citi ’ C  A tCities’ Core Assets

• Originally served by streetcars  regional • Originally served by streetcars, regional 
traction and river traffic
Location efficiency still reflected in basic • Location efficiency still reflected in basic 
street patterns and land uses and 
statewide ROWstatewide ROW

• Have significant plans to improve local 
t t ti  h i  d  l ki  f  transportation choices and are looking for 
investment partners



Income Distribution

25%

There was a rise in income 
among the middle income

1999-2007:

•Median HH 

20%

25%

There was a drop in 
income among the 
three lowest Income 
quartiles

among the middle income 
quartiles

 Growth continued among income cohorts 
$100 000 to over $200 000

income rose 17% 
($3547-$4157 per 
month

•But to keep pace

15%

q $100,000 to over $200,000•But to keep pace 
with inflation, 
needed 24.5% 
increase ($4416)

5%

10%•Avg HH fell 
behind $259 per 
month

•Housing costs
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While General Inflation was 
24.5%, the Price of Gasoline ,
More than Tripled from $1.25 to 
$4.10 per gallon

5
4
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2
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Need to Increase Income AND
Reduce Cost of LivingReduce Cost of Living

• ID 2000-2008 Gas 
P i  GPrices Grew
8 Times Faster than 
IncomeIncome

• 2000 Gas Price 
Increase Bled Extra 
$

Income Gas Price
$665 Million Annually 
from ID

• 2008 Total Statewide 15%

20%

25%

There was a drop in 
income among the 
three lowest Income 
quartiles

There was a rise in income 
among the middle income 
quartiles

 Growth continued among income cohorts 
$100,000 to over $200,000

• 2008 Total Statewide 
Passenger Tab 
>>$1.4B 
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In Idaho from 2000 to Present, Housing Costs Rose Twice as 
Fast as Income, Gasoline Costs Rose 8 Times as Fast as Fast as Income, Gasoline Costs Rose 8 Times as Fast as 
Income and 5 Times Faster than Housing
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Demographic & Price Trends Promote Urbanism and 
Demand Reduction
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Energy and Driving Costs and Demographic Trends Will Keep 
Growing the Demand for Housing Near Transit

Projected Demand for Housing in Transit Zones

• Unmet demand for 9 
million units within ½ 

Projected Demand for Housing in Transit Zones
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Demand for Housing Near Fixed Guideway Transit—Will Grow by 
9 Million Households 2005-2030

2500000 Idaho Cities Not on This Chart
2000000

2500000 Idaho Cities Not on This Chart
Market Believes Can’t Have TOD without the T

1000000

1500000
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500000



Legacy Transit Features Helped 
Shape Land Use

Boise Back in 1924

• Boise population 21,393

p

p p ,
• Boise Street Car Co, 5 miles “of 

which 3 miles are in paved 
t t”  10  f  7  h  street”, 10 cars, fare 7c cash or 

5c per ticket
• Boise Valley Traction, 82 mileso se Valley act o , 8  les
• Connected Boise, Eagle, Star, 

Middleton, Caldwell, Nampa, 
M idiMeridian

• 22 passenger, 22 freight cars



In the Meantime…

1924 City Plan Bracketed by Union Station 
and Capital

The Plan will “beautify Boise and control 
the River without cost”

1925 UP Mainline hookup made boulevard
possible



A region rebuilt 
around its 
traffic flow…



Resulting in Mode Split…Resulting in Mode Split…

Drove Alone
Carpooled
P bli T itPublic Transit
Walked
Other Means



Legacy Transit Features Helped Shape Land Useegacy a s t eatu es elped S ape a d Use

Hi h l ti·Higher population 
densities
·Much lower vehicle 
ownership
·Transportation 
expenditures wereexpenditures were
5 percent of HH budgets



Historical Precedent for 
Rapid Change— 1920p g
From 1885 to 1902

A i   f  1 • America went from 1 
electric street railway to 
1 in every city of 5,000 y y ,

• Rate of growth = to the 
Internet
Demand boosted by • Demand boosted by 
important social 
movements—e.g. home 

ieconomics
• Idaho had good electric 

street railway coverage 
Getting to scale through network 
economies—when a large number
of connected small investmentsstreet railway coverage of connected small investments
are worth more than a few 
big ones



19101910



Historical changes

• 1920, Food was 41 
percent of HH 4 5percent of HH 
expenditures, 
housing 27, 3 0

3 5

4 0

4 5

g ,
transportation 3 
percent

15

2 0

2 5

3 0

• Today food 16, 
h i  25 35  

2 0 0 8
0

5

10

housing 25-35, 
transportation 15-35 
percent respectively

F o o d
Ho using

T ransp o r t at io n

19 2 0

percent respectively



America’s Inter-City System Was 
Largely Abandonedg y



Most Places Abandoned 
Their Transit Systemsy



How to Get There



What Influences Travel Demand & CO2 
From Passenger TransportationFrom Passenger Transportation
• Net Residential Density
• Transit Level of Service
• Pedestrian Environment
• Income
• HH Size

VMT CO2
• HH Size
• Gasoline Price
• Journey to Work
• Access to Amenities
• Urban Form



Travel Demand:

• Density, Transit Access (Proximity, Frequency, y, ( y, q y,
Connectivity), and Amenities Determine 
Transportation Demand

• Statistics Used to Estimate Likely Travel 
Demand

• Demand is Verified by Measuring Vehicle 
Ownership and Extent of UseOwnership and Extent of Use

• Demand is Then Valued in Dollars and Cents



Explain Using Regression?
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Curve has been shown to work for 
54 US Regions, London, Paris, g , , ,
and 37 Japanese Cities
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Mapping the 
BenefitBenefit

• Good transit access • Good transit access 
yields one less car 
per HHp

• Lowers cost of living 
by $300-600/monthy

• Equivalent of 
increasing income
10-20 percent tax 
free



Showing the Benefits of 
Capturing the Valuep g





Where Has it Been Tried

LEM’s in Seattle  Chicago  San • LEM’s in Seattle, Chicago, San 
Francisco, and Los Angeles 
(Fannie Mae and local lenders)

• Take the T Home Mortgage in 
Boston (Fannie Mae and state Boston (Fannie Mae and state 
housing finance)

• Smart Commute Mortgages in 
several dozen cities (Fannie Mae 
plus local lenders)-Columbus, OHplus local lenders) Columbus, OH



Another Approach
Indexing Truer Affordability and

htt //ht i d tRelating it to Climate Change https://htaindex.cnt.org

How Housing AffordabilityHow Housing Affordability 
is Usually Calculated—
Then and Now

•Historically: Traced to 19th Century 
ideal A Week’s Pay for a Month’sideal—A Week s Pay for a Month s 
Rent

•Today benchmark affordability is 
defined as housing costs/Income less 
than or equal to 30 Percent of targetthan or equal to 30 Percent of target 
population AMI



Where We Build Matters:
Poor Locations Drive Up Poor Locations Drive Up 
Emissions and Costs



What All Households in 28 Metro Areas Earning Between $20 and 
$50,000 Spend on Housing and Transportation as a Percentage of 

IncomeIncome

Average = 30% for Housing
And 27 % for TransportationAnd 27 % for Transportation
=57% for H+T



Percent of Income Spent on Transportation

Percent of Income Spent by Households Earning Less than $20,000 on 
Housing + Transportation in 28 Metro Areas

Percent of Income Spent on Transportation

Percent of Income Spent on Housing
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Percent of Income Spent on Transportation

Percent of Income Spent by Households Earning $20,000 to 
$35,000 on Housing + Transportation in 28 Metro Areas

Percent of Income Spent on Transportation

Percent of Income Spent on Housing
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P t f I S t T t ti

Percent of Income Spent by Households Earning $35,000 to $50,000 
in 28 Metro Areas

Percent of Income Spent on Transportation

Percent of Income Spent on Housing
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Milwaukee-Racine-Kenosha MSA
Mirror Images—

Density and Vehicle Ownership

0.02 to 32.19 HH per Residential Acre 1.13 to 3.52 Vehicles Per HH



Milwaukee-Racine-Kenosha MSA
Vehicles per HH and VMT/HH/YearVehicles per HH and VMT/HH/Year

8376 to 38175 VMT per HH per Year1.13 to 3.52 Vehicles Per HH



Milwaukee-Racine-Kenosha MSA
Transit Ridership and ConnectivityTransit Ridership and Connectivity

0.03 to 17.76 Percent of Workers 0 to 32.45 Scheduled Rides per Hour



Milwaukee-Racine-Kenosha MSA
Two Views of Affordability

Housing @30% vs H+T@45% of Median Income
Large number of homes
No longer affordable

12.18 to 35.24 % of Median HH Income 30.19 to 66.45 % of Median HH Income

No longer affordable



Milwaukee-Racine-Kenosha MSA
Two Views of Affordability for HHs Earning AMI

462,349 Affordable Housing 
Units, @ H<30%

313,486 Affordable Housing 
Units, H+T <45%

An Estimated 
148,863  

AffordableAffordable 
Housing Units 

Lost When 
Transportation 

Costs Are 
Included

Note:  Affordable units based on the number of households paying <=30% for housing & <= 45% for housing + transportation.  The assumption is made that each HH will occupy 1 housing unit.  



Chicagoland MSA
Housing Affordability at <30% of AMI vs

Housing + Transport Affordability at <45%g p y

Drop of 977,000 HHs from Affordability
When Transportation is Counted,

D f 29 6% f T t l St k
H = 13.25 to 72.07 Percent of AMI H + T = 34.68 to 119 Percent of AMI

= Drop of 29.6% of Total Stock



Portland OR MSA
Housing Affordability at <30% AMI vs

Housing + Transportation Affordability at <45%g p y

365,211 Fewer Affordable Units
D f 42 2 P t f T t l St kDrop of 42.2 Percent of Total Stock



Milwaukee-Racine-Kenosha MSA
As Gas Prices Soared from $1.68 to $4.02 per Gallon

J  30 2000  J  30 2008June 30 2000 vs June 30 2008

$692 to $3551 per HH per Year $1757 to $7519 per HH per Year



Milwaukee-Racine-Kenosha MSA
Total Monthly HH Transportation Costs

J  30 2000  J  30 2008June 30 2000 vs June 30 2008

$590 to $1762 per HH per Month $747 to $2093 per HH per Month



Milwaukee-Racine-Kenosha MSA
Percentage of Income Spent on Transportation

J  30 2000  J  30 2008June 30 2000 vs. June 30 2008

15.6 to 41.65 % of Income 19.42 to 42.2 % of Income



Different parts of 
Chicago region more Chicago region more 
exposed than others

• Varies from under 
$1000-1900 in Cook 
County to $4000-County to $4000
$6000 in collar 
counties annually

• Function of 
available 
transportation transportation 
choice

• Calculated using Calculated using 
$4/gallon and 
20.3 MPG



Rethinking the Drive ‘til You Qualify 
H i  M k t i  SE Wi iHousing Market in SE Wisconsin

• On June 30 2008, Gas = $1.60/gallon, Median , $ g ,
Income = $52,000

• 3 Cars, 35,000 VMT, No Transit, $15k/year 
h i   72 8% f  H Thousing = 72.8% for H+T

• 2 Cars, 25,000 VMT, No Transit, $18,684/year 
housing = 65.9% for H+Tous g  65.9% o  

• 1 Car, 15,000 VMT, $100/Month Transit, 
$20k/year housing = 56.5% for H+T

• 0 Car, $200/Month for Transit, $200/Month for 
Car-Sharing, $22k/year housing = 51.5% for H+T



A Metropolitan Area of 
700 000 H h ld700,000 Households
• Assume 2 Cars per HH, 20,000 VMTp , ,
• $5,078 per vehicle-year, $0.12 per VM
• $10,156 + $2,400 =$12,556 per HH
• $8.5 Billion per Year Region-Wide
• $5.5 Billion per Year for Business Transport

$  Billi    l P id d b  G  • $1.5 Billion per Year Total Provided by Government 
($0.6 Fed, $0.45 State, $0.45 Local)

• $15 5 Billion Total per Year• $15.5 Billion Total per Year
• $465 Billion Over 30 Years 



The Effect of ‘Drive ‘til You Qualify’: 
High T Costs with Distance



It’s Not Over Yet—
-Gas Costs Keep Climbing, 
-12 month’s foreclosures 
Up 5% in Cook County Il
Up 70% in surrounding-Up 70% in surrounding 

collar counties
-Worst where income is low
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Impact of Transportation Choice on 
L l Aff d bilitLocal Affordability

• Market promotes Drive ‘til you qualifyp y q y
• Keeps Housing cost deceptively low, savings 

wiped out by high travel demand, up to 28,000 
 hi l il   extra vehicle-miles per year

• Providing sufficient transport choice results in 1 
less carless car

• Locating in smaller homes, lower operating 
costscosts

• Lowers 55 percent to 40-45 percent and 
significant emissions reductions



The Big Drop

• 25 years of • 25 years of 
measured VMT
Moving 12• Moving 12-
month totals
All d• All roads

• Note leveling or 
dropping 2005-
present



Some Examples of  
Transportation ChoicesTransportation Choices



Overview: TODOverview: TOD

• Key Trends Driving Demand for TOD• Key Trends Driving Demand for TOD
– Demand for Transit

Increased Urban and Suburban Investment– Increased Urban and Suburban Investment
– Changes in Consumer Demands

Increased Benefits on Transit Locations– Increased Benefits on Transit Locations



TOD Is:
• Location efficiency Dense  transit• Location efficiency —Dense, transit-

accessible, & pedestrian-friendly
• Rich Mix of Choices —Wide range of 

mobility  housing and shopping mobility, housing and shopping 
options

• Value Capture —Good service & 
connections  local amenities support connections, local amenities support 
place-making, scorekeeping & 
attention to financial returns

• Place-Making —places for people  • Place Making places for people, 
enriches existing qualities, provides 
new connections, works with 
landscape, builds reputationp p

• Resolution of Tension between 
TODs as “Nodes” and “Places”–
Works to support travel networks and 

i icommunities



TOD is not

• Just for commuters —Work-
related trips just 18 percent of 
total travel

• Auto-oriented transit —Way 
too much land devoted to park-
and-ride lots

l l i h• Just a place to sleep at night
—People need to shop, eat, visit 
without getting in a car
O l  th  t it t All • Only the transit property —All 
successful TODs are joint 
developments between cities, 
transit operators  private transit operators, private 
investor/owners, and 
communities



Transit Oriented DevelopmentTransit Oriented Development

• Back to the Future• Back to the Future
– Development patterns of Europe, Eastern and 

Midwestern USMidwestern US
• Walkable, mixed-use, location efficient urban 

development around existing or new transit—
either rail or Bus rapid transit.

– Post WWII Suburbanization
– Auto-Dominant Development Patterns



Late 20th and 21st CenturiesLate 20th and 21st Centuries

• Air quality non-attainmentAir quality non attainment
• Water quality and quantity problems
• Increasing costs of building major highways• Increasing costs of building major highways
• Decreasing motor fuel trust fund receipts
• Quality of life issues• Quality of life issues
• Stuck in traffic

Auto dependent• Auto dependent
• Family life negatives



Demographics Influencing 
Demand for Housing Near Transitg

• Singles will soon be the 
new majoritynew majority

• Old people will 
outnumber young 
people by mid-century

• By 2010 Echo Boomers 
will total 34% of the will total 34% of the 
population

• Married couples with • Married couples with 
children are 24% of 
households



Other Demographic changesOther Demographic changes

• New immigrants
C  f• Consumer preferences

• Revitalizations of urban communities
• Employer location strategies



Overview: H + T
Aff d bili  I dAffordability Index

• What is H + T Affordability Index?• What is H + T Affordability Index?

• Why / Purpose

• How does it work: Model Mechanics and 
BackgroundBackground

• Who: Potential Applications

• When: Project Timeline and Index 
AvailabilityAvailability



BackgroundBackground

• Research Findingsg
– Housing & Transportation Affordability Index Pilot

• CNT & Center for Transit-Oriented Development

• Brookings Institution Urban Markets Initiative

– Housing/Transportation Burden on Working Households

CNT & Virginia Tech• CNT & Virginia Tech

• MacArthur Foundation and Center for Housing Policy

– Strategies for Diverse Transit-Oriented Neighborhoodsg f g

• CNT & Center for Transit-Oriented Development

• Ford Foundation 



What is the Housing + Transportation 
Affordability Index?

A tool to measure the 2 largest household costs –
housing and transportation – by neighborhood

H+T Affordability Index Equation

housing and transportation by neighborhood.

y q

H+T Index =   (Housing Costs + Transportation Costs)
Income

By measuring these costs, the H+T Affordability 
Index is also measuring the quality  attractiveness  Index is also measuring the quality, attractiveness, 
and convenience, of the neighborhood.



Transportation Costs Vary by Income

• Median U.S. household spent 
18% of its budget on 
transportation

Cost Burden - (Cost/Income) by Income

70% transportation

• Lower-income households are 
more burdened than higher 
income by transportation costs50%

60%

70%

e

Housing
Transportation
H+T

income by transportation costs

– $5,005/yr - 6,827/yr T 

– $9,506/yr - $12,144/yr H30%

40%

os
t/I

nc
om

e

• This is the traditional view but 
income does not explain most 
of the variation in household 
t t ti t

10%

20%C
o

transportation costs.0%
$20,000 -
$30,000

$30,000 -
$50,000

$50,000 -
$80,000

$80,000 -
$150,000

Income Range
Source: U.S. Household Expenditures by Income in 2004, Bureau of Labor Statistics



Why: To Understand affordability, its impacts, and 
potential solutions

• Since at least 1984, Housing and Transportation have been the 2 
largest household costs– consuming at least 50% of income for the 
average household

Major Household Expenditures 1984-2002

70.0%

80.0%

40 0%

50.0%

60.0%

20.0%

30.0%

40.0%

0.0%

10.0%

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002

Housing Transportation Food Healthcare

Source: Consumer Expenditure Survey for all consumer 
units, Bureau of Labor Statistics 1984-2002



Why: To Understand affordability, its impacts, 
and potential solutionsand potential solutions

• The more households spend on housing and 
transportation, the less they have to spend on:p , y p
– Savings
– Education

H lth ti  d t– Healthcare- preventive and acute
– Entertainment
– Retail and other goods in the local economyRetail and other goods in the local economy

• If we can define the reasons for high neighborhood 
transportation costs, we can understand:
– What to build?
– Where to build, and where to live?

Who benefits?– Who benefits?



What drives H+T Costs?

• We know housing costs and what drives them:
– Location, location, location; and, , ;
– Housing size, construction, materials, amenities; and
– Fees, taxes

• What about transportation costs? ….It’s more than the 
price at the pump or the price of the car:
– Location, location, location; and
– Car costs, annual miles, gasoline costs, transit fares

H h ld i  d i– Household size and income

But total transportation costs by location are not 
reported until nowreported ...until now



Background and Model MechanicsBackground and Model Mechanics



What about Location?What about Location?
•Transportation costs vary by place, 
depending on:
– Access to services
– Walkable destinations
– Extent and frequency of transit

b– Access to jobs
– Density

•Households who live in “location 

Photo Credit: NorthstarTrain.org

Households who live in location 
efficient” neighborhoods—regardless of 
size and income—

“own fewer vehicles and drive fewer – “own fewer vehicles and drive fewer 
miles, and therefore have lower 
transportation costs” 
(Location Efficiency Study  CNT  STPP  NRDC  2000)(Location Efficiency Study. CNT, STPP, NRDC, 2000)



Modeling the “T” of the H&T Index
We analyze the Urban Form and the Household Characteristics of 
neighborhoods to predict the three major components of total 
household transportation costs

7 Neighborhood Variables:

household transportation costs.

Can be adjusted 
t  t i  7 Neighborhood Variables:

1. HHS/residential acre (net density)
2. HHS/total acre (gross density)
3. Avg. block size in acres Autos Owned

to current prices, 
fares, auto types

4. Transit Connectivity Index
5. Distance to employment centers
6. Job density 
7 A t iti

Autos Owned
+

Auto Use
+

Transit Use

x price =
/unit

Total 
Transport 

Cost
7. Access to amenities

2 Household Variables
1. Household income

Transit Use

2. Household size



Independent Local Environment Variables –
Density MeasuresDensity Measures

1 00
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Independent Local Environment Variables –
Mobility

Variable Source

Average Census/

y
 

Average 
block size in 
acres

Census/ 
TIGER/Line®

Transit 
Connectivity 
I d

FTA 1995 Bus 
Routes Transit 
D t b l lIndex Database, local 
transit agency 
system data

Access to Service jobs inAccess to 
amenities

Service jobs in 
CTPP 2000



Independent Local Environment Variables –
Mobility

Variable Source

Average 
block size in 
acres

Census/ 
TIGER/Line®

Transit 
Connectivity 
Index

FTA 1995 
Bus Routes 
TransitIndex Transit 
Database, 
local transit 
agency 
system data



Independent Local Environment Variables –
Mobility

Variable Source

Average 
bl k i i

Census/ 
TIGER/Li ®block size in 

acres
TIGER/Line®

Transit 
Connectivity

FTA 1995 
Bus RoutesConnectivity 

Index
Bus Routes 
Transit 
Database, 
local transit 
agency 
system data

Access to Service jobs 
amenities in CTPP 

2000



Independent Local Environment Variables –
Access to Jobs and Amenities

Variable Source

Distance to 
Employment 
Centers

Census 
Transportation 
Planning g
Package 
(CTPP) 2000

Job Density- Jobs and y
Number of 
jobs per 
square mile

locations from 
CTPP 2000

Access to 
amenities

Service jobs in 
CTPP 2000



Independent Household Variables

Variable Source Model Use
Household Income Census 2000 Influences auto ownership and use 

Household Size Census 2000 Influences auto ownership and use
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Dependent Variables

Variable Source
A t O hi C t M d l d f i d d tAuto Ownership Costs
(vehicles per household)

Modeled from independent 
household and local environment 
variables

Auto Use Costs
(annual miles driven per household)

Modeled using the 2001 NHTS 
reported VMT fitted to the 
independent variablesindependent variables

Transit Costs 
(Rides per day)

Modeled from independent 
household and local environment(Rides per day) household and local environment 
variables



Optimizing the Model

• Combining the variables into a model:
– Multiple regression modeling to “fit” each of the 3 dependent Multiple regression modeling to fit  each of the 3 dependent 

variables to the 7 independent urban form variables;

– Then same modeling is used to “fit” the 2 household variables 
to the 7 urban independent variables;to the 7 urban independent variables;

– for a total of 21 fits to create the pilot model

• Model development corroborates with Location p
Efficiency Study:

– The 7 urban form variables, and the two household variables 
were all needed to optimize the model;were all needed to optimize the model;

– the Urban Form variables are more important than Household 
variables (in large urban areas)
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Model Mechanics

•Example of fit for Auto Ownership:

“Fit” Example for an
Fit of HH Variable Controlling for 
Local Environment Variables
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Key Findings
• Housing and transportation gives more complete 

picture of affordability than just housing alone

Key Findings

picture of affordability than just housing alone

• Transportation costs are driven more by 
neighborhood characteristics than by household neighborhood characteristics than by household 
size or income

• Housing and transportation affordability requires Housing and transportation affordability requires 
multiple and targeted strategies and coordination

• Underutilized transit stations present an p
opportunity for more affordable and diverse 
neighborhoods



Range of Energy Intensities 
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Carrying Capacities 
for Local/Regional Transport Options
Hourly Passengers/Lane-Direction
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Filling In Missing Links by 
Adding Streetcar Circulation—
Reduced Portland VMT & Transport Carbon 67%p
Part of Portland Climate Plan (From Street Smart, CTOD 2006)



Urban Form 
Supports Low-Carbon Travel: 
A Convenient Remedy to an 
Inconvenient Truth

Chi   h  • Chicago area has 
dense networks of 
sidewalks and streets
Th  hi h  th  • The higher the 
connectivity, the 
lower the CO2 per HH
S t  lki  • Supports walking, 
biking, mixed-use land 
uses
H l  id • Helps avoid 
unnecessary car trips

• Cited in recent 
t di  dstudies, awards

Courtesy Larry Frank, 
Steve Winkelmann
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Two Views of Cities and CO2 in the 
Milwaukee-Racine-Kenosha Metro Area—

Ch  “Ci i   h  P bl ” Changes “Cities are the Problem” to
“Cities Are the Solution”

0.45 to 94.73 Tons of CO2/Acre 2.55 to 10.55 Tons of CO2/HH



Calgary CA—500 passengers, 5-25 miles, 15-40 
minute trips, no oil, zero GHGs—1st 100 % Wind 
Powered Transit System



Dresden—Revived old US practice of using transit 
assets to solve local freight challengeassets to solve local freight challenge



Avenue B Trolley from River North Charrette—Low-
Rise, High Density, Mixed-Use Character



Electric Trolley Buseslect c olley uses

• Can operate on p
trolley lines or 
independently

• Same cost as Same cost as 
hybrid diesels

• More fuel 
efficientefficient

• Operating in 
Seattle, Boston, 
Phill  SF  Philly, SF, 
Vancouver

• 10-15 % more 
revenue/bus



Why Not Just Add Better Buses?
We Will, But We Also Need Transit,
That Can

• Generate private financing• Generate private financing
• Organize development
• Deeply reduce emissions & 

fuel cost exposure
• Attract tourists and 

occasional riders
• Offer “legibility”
• Operate better in pedestrian • Operate better in pedestrian 

environments.





• Streetcar links 
several distinct 
districts

• Fares 
i t h bl  ith interchangeable with 
TriMet LRT and bus 
and with South and with South 
Waterfront Tram

• $1 75 or $100 annual• $1.75 or $100 annual
• Operated by Portland 

Streetcar Inc.Streetcar Inc.
• Runs every 13 

minutes





Portland South 
Waterfront Opening p g
2007

• Serves residential, 
recreational, business, , ,
institutional uses

• Links to LRT, bus and aerial ,
tram

• Mixed income, mixed use 
TOD



Filling In Missing Links by 
Adding Streetcar Circulation—Mixed Use/Mixed Income
Reduced Portland VMT & Transport Carbon 67%p
Part of Portland Climate Plan (From Street Smart, CTOD 2006)

Kenosha WI—
State DOT Paying for
Expansion

Oregon
GGovernor
Kulongonski
At Recent
SStreetcar
Opening







Seattle South Lake Union Streetcar

• Large waterfront Large waterfront 
development at north 
end of downtown

• Developer wanted 
link to main rail 
station

• Started December 
20072007

• City holding hearings 
 f   ton four more routes



Tandem Economic Benefits 

• Reduced household cost of 
living, 10 to 20 percent of 
income tax-free

• Increased savings rate and g
wealth creation

• Increased property values and 
reliable improved tax basep

• Reduced travel delays
• Improved use of scarce public 

capitalcapital



Big Opportunities to Get this Right Regionallyg Oppo tu t es to Get t s g t eg o ally

• Highway re-build choices• Highway re build choices
• Build out streetcar and electric trolley bus 

systemssystems
• Provide creative local choices—car-sharing, 

i t b tt  l l h i  h iincent better local shopping choices
• Link all this to household information 

systems for real time feedback



Observations

• Transportation costs families about as much as 
housingg

• This cost is excluded from everyday decisions 
and public policiesand public policies

• Compounds financial stress
C t l  t  iti t  t  i i  • Current proposals to mitigate mortgage crisis 
don’t take transportation costs into account

• Crisis isn’t over yet, gas prices are rising, and 
drive ‘til you qualify seems part of the 
landscape



Looking Ahead

F l  i  t   
• Improved counseling to include 

transportation costs + linkages to • Foreclosures in metro areas 
increasingly suburban

transportation costs + linkages to 
alt services

• Adopt Location Efficient 
Mortgages®

• Secure intercity coach service at 
• Continued airline distress and 

dependence on short-trip 
intercity travel

• Secure intercity coach service at 
airport curbs

• Develop air-rail service
80%

0%
10%
20%
30%
40%
50%
60%
70%
80%

Under 100 Miles
Under 200 Miles
Under 300 Miles
Under 400 Miles
Under 500 Miles
Under 600 Miles
Under 700 Miles

• Transit operators have record 
demand but can’t afford fuel 
prices

• Help with fuel purchases and/or 
price hedging 

• Help restructure transit operators • Help restructure transit operators 
to qualify for federal financial 
services industry bailout 
assistance



A Ladder of OpportunityA Ladder of Opportunity

Lead the Chorus: Reconnected, Vital,, ,
“Cool” and a Framework that the Market
Is Seeking

Manage the Course: Build Capacity to React
To Changing MarketTo Changing Market

Stay the Course: 
DisconnectedDisconnected, 
More of the Same



Significant Trends 
We Cannot Avoid

• Energy prices—peak oil within 5 and possibly 2 years; 
t d ’  il i  ill i  t  b t  $177 d today’s oil price will rise to between $177 and 
$504/barrel as early as 2012

• Climate change—increased electricity demand, crop 
l  di ti  li it   t  li  d cycle disruption, limits on water supplies and 

shipping season, possible limits on aviation
• Demographics—aging population, smaller households, 

immigrationimmigration
• Technology—continued automation, information 

system integration
W kf D d f  t i d d kill d i  i  • Workforce—Demand for trained and skilled growing in 
excess of capacity

• Globalization—competition increasingly Bangalore 
d Sh gh i t j t L  A g l  Ph i  d N  and Shanghai not just Los Angeles, Phoenix and New 

York



Buy Cars or Build Wealth?
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