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““Imagine you are driving in your car and every Imagine you are driving in your car and every 
mile you drive you throw a pound of trash out mile you drive you throw a pound of trash out 
your window.  And everyone else on the freeway your window.  And everyone else on the freeway 
in their cars and trucks is doing the exact same in their cars and trucks is doing the exact same 
thing.....Well, that is exactly what we are doing; thing.....Well, that is exactly what we are doing; 
you just canyou just can’’t see it.  Only what we are throwing t see it.  Only what we are throwing 
out is a pound of CO2 out is a pound of CO2 –– thatthat’’s what goes into the s what goes into the 
atmosphere, on average, every mile we drive.atmosphere, on average, every mile we drive.””
Nate Lewis, California Institute of Technology, quoted in Nate Lewis, California Institute of Technology, quoted in 
Thomas FriedmanThomas Friedman’’s s Hot Flat, and CrowdedHot Flat, and Crowded
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Current World Population:Current World Population:
6.8 billion6.8 billion

Current U.S. Population:Current U.S. Population:
307 million307 million



Oil reserves left:Oil reserves left:
14,700 days (40 years)14,700 days (40 years)

Carbon concentration in atmosphere:Carbon concentration in atmosphere:
388.8 parts per million388.8 parts per million





“There’s no precise term for the level of CO2 
that will assure a climate disaster; the best 
that scientists have been able to come up 
with is the phrase ‘dangerous anthropogenic 
interference’, of DAI. Most official 
discussions have been premised on the 
notion that DAI will not be reached until 
CO2 levels hit 450 parts per million.
Hansen, however, has concluded that the 
threshold for DAI is much lower.”



“’The bad news is that it’s become clear that 
the dangerous amount of CO2 is no more 
than 350 parts per million’ he told the crowd 
in Concord.  The really bad news is that 
CO2 levels have already reached 380 
parts per million. (For the 10,000 years 
prior to the industrial revolution, CO2 levels 
were about 280 parts per million, and if 
current emissions trends continue they will 
reach 450 parts by around 2035.)”





“The fact is that the planet is changing 
faster than even pessimists expected: ice 
caps are shrinking, arid zones spreading 
at a terrifying rate.... Researchers at MIT 
who were previously predicting a 
temperature rise of a little more than 4 
degrees by the end of this century are now 
predicting a rise of more than 9 degrees.  
Why? Global greenhouse gas emissions are 
rising faster than expected; some mitigating 
factors, like absorption of CO2 by the 
oceans, are turning out to be weaker than 
hoped; and there’s growing evidence that 
climate change is self-reinforcing – that, 
for example rising temperatures will cause 
some arctic tundra to defrost, releasing even 
more CO2 into the atmosphere.”



“Temperature increases on the scale 
predicted by the MIT researchers and 
others would create huge disruptions in 
our lives and the economy. As a recent 
authoritative US government report points 
out, by the end of this century New 
Hampshire may well have the climate of 
North Carolina today, Illinois may have the 
climate of East Texas, and across the 
country extreme, deadly heat waves – the 
kind that traditionally occur only once in a 
generation – may become annual or biannual 
events.  In other words, we’re facing a 
clear and present danger to our way of 
life.  How can anyone justify failing to 
act?”



Transportation’s 
share of greenhouse 
gases



Relationship of VMT 
growth to 
population growth

FHWA

•Biggest factor: increasing trip lengths (longer 
commutes)



Relationship of VMT 
growth to 
population growth

Source: Nate Silver, “The End of Car Culture,” Esquire Magazine,
2009
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Source: Portland Streetcar, Inc.

The key question:
Can TOD contribute to a reduction (or slowdown in 
growth) of VMT/greenhouse gases?
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2002 study: Doubling density corresponds to 
lowering VMT by 25%
Holtzclaw/Clear/Dittmar/Goldstein/Hass: “Location Efficiency”, Transportation 
Planning and Technology

2002 study: Doubling density corresponds to 
lowering VMT by 25%
Holtzclaw/Clear/Dittmar/Goldstein/Hass: “Location Efficiency”, Transportation 
Planning and Technology



2004 study: Residential density within 1 mile of station 
increases rail ridership:

•10 units/acre: 24.3% use transit
•20 units/acre: 43.4% use transit
•40 units/acre: 66.6% use transit

TCRP 102: TOD in the United States

2004 study: Residential density within 1 mile of station 
increases rail ridership:

•10 units/acre: 24.3% use transit
•20 units/acre: 43.4% use transit
•40 units/acre: 66.6% use transit

TCRP 102: TOD in the United States



2004 study: 
Employment density within 1 mile of station increases rail 
ridership:

•5 jobs/acre: 11% use transit
•20 jobs/acre: 26.5% use transit
•60 jobs/acre: 52.1% use transit

TCRP 102: TOD in the United States

2004 study: 
Employment density within 1 mile of station increases rail 
ridership:

•5 jobs/acre: 11% use transit
•20 jobs/acre: 26.5% use transit
•60 jobs/acre: 52.1% use transit

TCRP 102: TOD in the United States
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2006 study: Compact development = lower VMT per 
person
Ohland/Poticha: “Streetsmart” from Portland Metro Travel Survey 

2006 study: Compact development = lower VMT per 
person
Ohland/Poticha: “Streetsmart” from Portland Metro Travel Survey 
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2008 study: Typical TOD density reduces CO2 per 
household by two-thirds
Allen/Criterion Planners: “Cool Spots”

2008 study: Typical TOD density reduces CO2 per 
household by two-thirds
Allen/Criterion Planners: “Cool Spots”



2008 study: High-density residential environment results 
in 65% carbon footprint reduction compared with typical 
suburban environment
Hovee: “Carbon Footprint Benefits Modeling”

2008 study: High-density residential environment results 
in 65% carbon footprint reduction compared with typical 
suburban environment
Hovee: “Carbon Footprint Benefits Modeling”
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2008 study: High-density employment environment 
results in 45% carbon footprint reduction compared with 
typical suburban environment
Hovee: “Carbon Footprint Benefits Modeling”

2008 study: High-density employment environment 
results in 45% carbon footprint reduction compared with 
typical suburban environment
Hovee: “Carbon Footprint Benefits Modeling”
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2002 study:  Doubling land use mix reduces per 
capita auto travel by 5%
Ewing/Cervero: “Travel and the Built Environment,” Transportation Research Record 1780

2002 study:  Doubling land use mix reduces per 
capita auto travel by 5%
Ewing/Cervero: “Travel and the Built Environment,” Transportation Research Record 1780
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2005 study: average CO2 emissions per person directly 
related to urban form
Frank: King Co. LUTAQH Report

2005 study: average CO2 emissions per person directly 
related to urban form
Frank: King Co. LUTAQH Report



2007 study: Compact development generates up to 1/3 
fewer miles than traditional developments – the more mix 
and density, the greater reduction in miles driven.
Bartholomew:  “Land Use-Transportation Scenario Planning: Promise & Reality,” Transportation 
Journal

2007 study: Compact development generates up to 1/3 
fewer miles than traditional developments – the more mix 
and density, the greater reduction in miles driven.
Bartholomew:  “Land Use-Transportation Scenario Planning: Promise & Reality,” Transportation 
Journal



2008 study: Compact urban development as an 
alternative to sprawl could reduce VMT by 20-40%
ULI/Smart Growth America/CCAP: Growing Cooler

2008 study: Compact urban development as an 
alternative to sprawl could reduce VMT by 20-40%
ULI/Smart Growth America/CCAP: Growing Cooler
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2004 study: Households in transit zones in cities with 
major transit systems own an average of 0.9 cars per 
household, compared with 1.6 in metro area as a whole
Reconnecting America: “Hidden in Plain Sight”

2004 study: Households in transit zones in cities with 
major transit systems own an average of 0.9 cars per 
household, compared with 1.6 in metro area as a whole
Reconnecting America: “Hidden in Plain Sight”



2004 study: 54% of residents living in transit zones 
commute by car, compared with 83% in metro areas
Reconnecting America: “Hidden in Plain Sight”

2004 study: 54% of residents living in transit zones 
commute by car, compared with 83% in metro areas
Reconnecting America: “Hidden in Plain Sight”



2007 study: Residents in the most walkable
neighborhoods drive 26% fewer miles per day than those 
living in the most sprawling neighborhoods.
Frank/Kavage/Appleyard:  “The Urban Form and Climate Change Gamble” Planning Magazine

2007 study: Residents in the most walkable
neighborhoods drive 26% fewer miles per day than those 
living in the most sprawling neighborhoods.
Frank/Kavage/Appleyard:  “The Urban Form and Climate Change Gamble” Planning Magazine



2008 study: TOD results in up to 50% reduction in daily 
trips compared with typical development
Arrington/Cervero: “Effects of TOD on Housing, Parking, and Travel,” TCRP 128

2008 study: TOD results in up to 50% reduction in daily 
trips compared with typical development
Arrington/Cervero: “Effects of TOD on Housing, Parking, and Travel,” TCRP 128
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2002 study: Commute trips by transit were more 
than 3 times higher in the ten least sprawling metro 
areas compared with the most sprawling areas
Ewing/Pendall/Chen – Smart Growth America: Measuring Sprawl and its Impact, Smart 
Growth America

2002 study: Commute trips by transit were more 
than 3 times higher in the ten least sprawling metro 
areas compared with the most sprawling areas
Ewing/Pendall/Chen – Smart Growth America: Measuring Sprawl and its Impact, Smart 
Growth America
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2002 study: average daily VMT per capita was 25% 
less in compact urban areas
•27 miles per capita per day in 10 most sprawling 
metro areas
•21 miles per capita per day in ten least sprawling 
metro areas
Ewing/Pendall/Chen - Smart Growth America: Measuring Sprawl and Its Impact

2002 study: average daily VMT per capita was 25% 
less in compact urban areas
•27 miles per capita per day in 10 most sprawling 
metro areas
•21 miles per capita per day in ten least sprawling 
metro areas
Ewing/Pendall/Chen - Smart Growth America: Measuring Sprawl and Its Impact



2004 study: Transit accounts for about one-fifth of trips 
to retail sites in TODs (Walking accounts for one in ten 
trips)
Lund/Cervero/Willson: “Travel Characteristics of TOD in California”

2004 study: Transit accounts for about one-fifth of trips 
to retail sites in TODs (Walking accounts for one in ten 
trips)
Lund/Cervero/Willson: “Travel Characteristics of TOD in California”
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2000 study: number of vehicles per person decreases by 
24% for those living within ¼ mile of a transit station vs. 
those living a mile or more away
Gossen: Travel Characteristics of TOD and Non-TOD Residents in the San Francisco Bay Area

2000 study: number of vehicles per person decreases by 
24% for those living within ¼ mile of a transit station vs. 
those living a mile or more away
Gossen: Travel Characteristics of TOD and Non-TOD Residents in the San Francisco Bay Area



2000 study: average VMT per household within ½ mile of 
transit ½ that of those living one mile away
MTC Bay Area STARS Survey

2000 study: average VMT per household within ½ mile of 
transit ½ that of those living one mile away
MTC Bay Area STARS Survey



2004 study: Residents living near transit stations are 
5 times more likely to commute by transit as the 
average resident in the same city not living near 
transit
•employees working in TOD are 3.5 times more 
likely to commute by transit than others
BART/CalTrans: Travel Characteristics of TOD in California
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BART/CalTrans: Travel Characteristics of TOD in California



2006 study: 30%+ of Portland area TOD residents 
commute by light rail at least once a week, and 23-33% 
use transit as primary commute mode (compared with 
15% of all Portland workers and 10% of those in 
suburbs)
Dill: “Travel and Transit Use at Portland Area TODs”
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2007 study: Households within ¾ mile of transit average 
11.3 fewer daily VMT and spend roughly half the typical 
household on auto fuel expenditures
Bailey – ICF/APTA: “Public Transportation and Petroleum Savings in the U.S.”

2007 study: Households within ¾ mile of transit average 
11.3 fewer daily VMT and spend roughly half the typical 
household on auto fuel expenditures
Bailey – ICF/APTA: “Public Transportation and Petroleum Savings in the U.S.”
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Putting it All Together:
Atlantic Station (Atlanta)
Putting it All Together:

Atlantic Station (Atlanta)



•Brownfield site (former steel mill)
•138 acres
•5,000 residences
•6 million square feet of office space
•2 million square feet of retail and entertainment
•1,000 hotel rooms
•11 acres of public parks

Putting it All Together:
Atlantic Station (Atlanta)
Putting it All Together:

Atlantic Station (Atlanta)



VMT Generation: 
•8/day for residents, 11/day for employees (vs. 32/day for 
region)
•At least 50% reduction in per capita VMT

Putting it All Together:
Atlantic Station (Atlanta)
Putting it All Together:

Atlantic Station (Atlanta)



Green Design and 
TOD.... one more 
way to reduce 
greenhouse gases

Saving water

Saving energy

Reducing pollution during 
construction

Enhancing indoor air 
quality

Providing alternative 
transportation



Green Design and 
TOD.... real-world 
examples

Bay Meadows
San Mateo, CA

•Buildings must meet 
sustainability checklist
•Integrated design that are 
energy efficient and water 
conserving
•Materials should be 
recycled, reusable, non-
toxic and local



Green Design and 
TOD.... real-world 
examples

Eon at Lindbergh Station
Atlanta, GA

•Largest “EarthCraft
House” certified multi-
family development in 
Georgia

•HVAC energy conservation
•Material resource efficiency
•Reduced outdoor water 
consumption
•Bonus points awarded for 
TOD features



Cool Spots (Criterion Planners)



Travelmatters.org





•Compact 
development 
reduces VMT by 20-
40%
•Neighborhoods with 
good land use mix 
typically result in 5-
15% lower VMT per 
capita

•Compact 
development 
reduces VMT by 20-
40%
•Neighborhoods with 
good land use mix 
typically result in 5-
15% lower VMT per 
capita

Overall ConclusionsOverall Conclusions



•Improved regional 
accessibility reduces per 

capita VMT by 10-30%
•Residents of TODs tend 

to own 10-30% fewer 
vehicles and use 

alternative modes 2-10 
times more than 

residents of auto-
oriented communities
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Overall ConclusionsOverall Conclusions



•Residents living near and 
employees working near 
transit stations are 3-5 
times more likely to 
commute by transit
•Residents of TODs make 
up to 50% fewer daily trips 
than those in typical 
neighborhoods

•Residents living near and 
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times more likely to 
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Overall ConclusionsOverall Conclusions



In the past 15 minutes.....In the past 15 minutes.....

•World population has increased by 3,070 people
•In one day, we will add 295,000 people (equivalent to 
Riverside, CA or New Orleans)



In the past 15 minutes.....In the past 15 minutes.....

•World oil reserves are 20 minutes closer to running out
•In one day, we will be 1,920 minutes (or 32 hours) closer 
to running out



In the past 15 minutes.....In the past 15 minutes.....

•CO2 concentration in the atmosphere has increased by 
.0005043 parts per million
•In one day, it will increase by .0030258 parts per million



Between now and 2050....Between now and 2050....

•Our population will grow from its present number of 307 
million to 450 million (by 2100 – 600 million? 1.2 billion?)
•We will construct 89 million new or replaced homes and 
190 billion square feet of nonresidential buildings
•Two-thirds of the development on the ground will be 
built between now and 2050



What are you going to do about it?What are you going to do about it?



And donAnd don’’t forget......t forget......



Tim Baldwin, Vice President
999 18th St. #900

Denver, CO  80210
303-293-8080


