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l U.S. population will grow to 420 million
by 2050

l 89 million new or replaced homes

l 60 billion square feet of new offices,
institutions, stores, and other
nonresidential + 130 billion of replaced
space



%����
�!
�,
��-

)'�������	�
��
�
�
���	
���



.
����
��/���
'������		�����
�



!��
���
���
������$	
���
��

•  55% of Americans select the smart
growth community and 45% select the
sprawl community.

•  61% who think they will buy a house in
the next three years are more likely to look
for a home in a smart growth community
rather than a sprawl community 39%.
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Foreclosures /10,000 units 

Source: RealtyTrac, Center for Regional Analysis 
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Household 1960    2000     2025
With Children   48%      33%      28%
Without Children   52%      67%      72%

Single 13%      26%      28%

Source: Census for 1960 and 2000, 2025 adapted from Martha Farnsworth
Riche, How Changes in the Nation’s Age and Household Structure Will Reshape
Housing Demand in the 21st Century, HUD (2003).
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l What reduction in vehicle miles traveled (VMT)
is possible in the United States with compact
development rather than continuing urban
sprawl?

l What reduction in CO2 emissions will
accompany such a reduction in VMT?

l What policy changes will be required to shift
the dominant land development pattern from
sprawl to compact development?



� 
��
�
��

�����)'�������
�������

�������	


So when EPA asked these
questions, we could draw on a lot

of research
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l Aggregate travel studies

l Disaggregate travel studies

l Regional simulation studies

l Project simulation studies



&����
����'



/����
���




/�����



/�
��
�.
����,



��0����
�)�����-
�
���



�
����'�#
����

0

50

100

150

200

250

300

New Y
ork,

 N
Y P

M
SA   

   
   

   
   

    
   

   
   

   
    

   
 

Lo
s A

nge
les

--L
on

g 
Bea

ch
, C

A P
MSA   

    
   

   
   

   
    

 

Ana
he

im
--S

an
ta

 A
na,

 C
A P

MSA   
    

   
   

   
   

    
   

   

Oak
lan

d, C
A P

M
SA   

   
   

   
   

   
    

   
   

   
   

    
  

For
t L

au
de

rd
ale

--H
oll

yw
oo

d--P
om

pa
no 

Beac
h, F

L 
PM

SA   
   

La
s V

ega
s, 

NV M
SA   

    
   

   
   

   
    

   
   

   
   

    

New O
rle

an
s, 

LA M
SA   

   
   

   
   

    
   

   
   

   
    

  

Denv
er, 

CO P
M

SA   
   

   
   

   
    

   
   

   
   

    
   

   

M
ilw

au
ke

e,
 W

I P
M

SA   
   

   
   

    
   

   
   

   
    

   
   

Cle
ve

lan
d,

 O
H P

M
SA   

   
   

   
   

    
   

   
   

   
    

   

Sac
ra

m
en

to
, C

A M
SA   

   
   

   
   

   
    

   
   

   
   

    

Detro
it, 

MI P
M

SA    
   

   
   

   
    

   
   

   
   

    
   

 

Hous
to

n, T
X P

M
SA   

   
   

    
   

   
   

   
    

   
   

   
  

M
inn

ea
po

lis
--S

t. 
Paul,

 M
N--W

I M
SA   

   
   

   
   

   
   

  

Tam
pa

--S
t. 

Pete
rsb

ur
g-

-C
le

ar
wate

r, 
FL 

M
SA   

   
   

   
   

Brid
ge

po
rt-

-S
ta

m
fo

rd
--N

or
walk-

-D
an

bu
ry

, C
T 

NECMA   
   

  

Roch
este

r, 
NY M

SA   
   

   
   

   
   

   
    

   
   

   
   

  

Kan
sa

s C
ity

, M
O--K

S M
SA   

   
   

   
   

   
   

    
   

   
  

Tuc
so

n, A
Z M

SA   
   

   
   

   
   

   
    

   
   

   
   

    
 

In
dia

nap
oli

s, 
IN

 M
SA    

   
   

   
   

    
   

   
   

   
    

Cin
cin

na
ti, 

O
H--K

Y--I
N P

M
SA   

   
   

   
    

   
   

   
   

 

Hartf
or

d-
-N

ew
 B

rit
ain

--M
iddle

to
wn--B

ris
tol

, C
T N

EC   
   

Syr
ac

use
, N

Y M
SA   

   
   

   
   

   
   

    
   

   
   

   
   

Okla
ho

m
a 

City
, O

K M
SA   

   
   

   
   

    
   

   
   

   
    

Tuls
a, 

OK M
SA   

    
   

   
   

   
    

   
   

   
   

    
   

 

Bat
on

 R
ou

ge
, L

A M
SA   

   
   

   
    

   
   

   
   

    
   

  

Ralei
gh

--D
ur

ha
m

, N
C M

SA   
   

    
   

   
   

   
    

   
   

 

Gre
en

vil
le

--S
pa

rta
nb

ur
g,

 S
C M

SA   
   

   
   

    
   

   
   

In
de

x Raleigh = 76
Portland = 101



!�A�#
����

0
20
40
60
80

100
120
140
160
180
200

Je
rs

ey
 C

ity
, N

J P
M

SA    
   

    
    

    
   

    
    

    
  

Oxn
ar

d-
-V

en
tur

a, 
CA P

MSA    
    

    
   

    
    

    
   

  

Fre
sn

o, 
CA M

SA    
    

    
   

    
    

    
    

    
    

   

Bos
ton

--L
aw

re
nc

e-
-S

ale
m--L

owell
--B

ro
ck

ton
, M

A N
ECM   

   

Tuc
so

n, 
AZ M

SA   
   

    
    

    
   

    
    

    
    

    
 

Tole
do, 

OH M
SA    

   
    

    
    

   
    

    
    

   
   

  

O
mah

a, 
NE--I

A M
SA    

   
    

    
    

   
    

    
    

    
 

Milw
au

ke
e, 

W
I P

MSA    
   

    
   

    
    

    
   

    
    

 

Spr
ing

fie
ld,

 M
A N

ECMA   
    

    
    

   
    

    
    

    
 

Chic
ag

o,
 IL

 P
MSA    

   
   

    
    

    
    

    
    

    
  

Sac
ra

men
to

, C
A M

SA    
   

    
   

    
    

    
    

    
    

Cleve
lan

d, 
OH P

MSA    
    

    
    

    
    

    
    

    
  

Oak
la

nd
, C

A P
MSA    

    
    

   
    

    
    

    
    

    
 

Albu
qu

er
qu

e,
 N

M M
SA    

    
    

   
   

    
    

   
   

    
 

Detr
oit

, M
I P

MSA    
    

    
    

    
    

    
    

    
   

 

San
 A

nto
ni

o, 
TX M

SA    
    

    
    

    
    

    
    

    
 

San
 Jo

se
, C

A P
MSA   

    
    

    
   

    
   

    
    

    
  

Cincin
na

ti, 
OH--K

Y--I
N P

MSA    
    

    
    

   
    

    
  

Alba
ny

--S
ch

en
ec

tad
y--

Tro
y, 

NY M
SA   

    
    

    
    

    

Nor
fo

lk-
-V

irg
ini

a B
ea

ch
--N

ew
po

rt 
New

s, 
VA M

SA    
   

    

Hon
olu

lu,
 H

I M
SA   

    
    

    
   

    
    

    
   

    
   

W
orce

ste
r--

Fit
ch

burg
--L

eo
nm

ins
ter

, M
A N

ECM
A    

    
   

  

Tam
pa

--S
t. 

Pete
rsb

ur
g-

-C
lea

rw
at

er
, F

L M
SA    

    
    

   

Colu
mbu

s, 
OH M

SA    
   

    
    

    
    

    
    

    
    

 

Syr
ac

us
e, 

NY M
SA    

   
    

    
    

   
    

    
    

    
  

Kno
xv

ille
, T

N M
SA    

    
    

   
    

    
    

   
    

    
 

W
est 

Palm
 B

ea
ch

--B
oc

a R
ato

n-
-D

elr
ay

 B
ea

ch
, F

L M
SA    

   

Rive
rsi

de
--S

an
 B

er
na

rd
ino

, C
A P

MSA   
   

    
    

   
   

  

In
de

x

Raleigh = 39

Portland = 102



�
��
���#
����

0
20
40
60
80

100
120
140
160
180

Hon
olu

lu,
 H

I M
SA   

   
    

    
   

    
    

    
    

   
    

New
 Y

ork,
 N

Y P
M

SA    
    

    
    

    
    

    
    

    
   

Col
ora

do S
pr

ing
s, 

CO M
SA   

    
    

    
    

    
   

    
  

San
 F

ra
nc

isc
o, 

CA P
MSA    

    
   

   
    

    
   

    
    

 

New
 O

rle
an

s, 
LA

 M
SA    

   
    

    
    

    
    

    
    

  

Por
tla

nd
, O

R P
MSA    

    
   

    
    

    
    

    
    

    

Akr
on

, O
H P

M
SA   

    
    

   
   

    
    

    
   

    
    

  

Bal
tim

or
e, M

D M
SA    

    
    

   
    

    
    

   
    

    
 

Birm
ing

ha
m, A

L M
SA    

   
    

    
    

   
    

    
    

   
 

Cincin
na

ti, 
OH--K

Y--I
N P

MSA    
    

    
    

    
    

    
 

San
 A

nto
nio

, T
X M

SA   
    

   
    

    
    

   
    

    
    

Bat
on

 R
ou

ge
, L

A M
SA    

    
    

   
    

    
    

   
   

    

Mem
ph

is,
 T

N--A
R--M

S M
SA    

    
   

    
    

    
   

    
   

Ja
ck

so
nv

ille
, F

L M
SA    

   
    

    
    

   
    

   
    

   

La
s V

eg
as, 

NV M
SA    

    
    

    
    

   
    

    
    

   
 

Alba
ny

--S
ch

en
ec

tad
y--

Tro
y, 

NY M
SA   

    
    

    
    

    

Kno
xv

ille
, T

N M
SA    

    
    

   
    

    
    

   
    

   
  

Brid
ge

po
rt-

-S
tam

for
d-

-N
or

walk
--D

an
bu

ry,
 C

T N
ECMA    

    

Miam
i--

Hial
ea

h, 
FL P

M
SA    

    
    

    
    

    
    

    
 

Kan
sa

s C
ity

, M
O--K

S M
SA   

    
    

    
   

    
    

    
   

Chic
ag

o, 
IL 

PMSA    
    

   
    

    
    

   
    

    
    

  

New
ar

k, 
NJ P

M
SA   

    
   

    
    

    
   

    
    

    
   

 

New
 H

av
en

--W
ate

rb
ur

y--
M

eri
de

n, 
CT N

ECM
A    

    
   

    
  

For
t L

au
de

rd
ale

--H
oll

yw
oo

d-
-P

om
pa

no
 B

ea
ch

, F
L P

MSA    
  

Lo
s A

ng
eles

--L
on

g 
Bea

ch
, C

A P
M

SA    
    

    
    

    
    

Detr
oit

,  M
I P

MSA    
    

    
    

    
    

    
    

    
    

Oxn
ar

d-
-V

en
tur

a, 
CA P

MSA    
    

    
   

    
    

    
   

  

Rive
rsi

de
--S

an
 B

er
na

rd
in

o, 
CA P

MSA   
    

    
    

   
   

 

In
de

x

Raleigh = 76

Portland = 122



/��

���#
�����

0
20
40
60
80

100
120
140
160
180

Je
rse

y C
ity

, N
J P

M
SA    

   
    

   
    

   
    

    
    

   

New
 O

rle
an

s, 
LA

 M
SA    

   
    

    
    

    
    

    
    

  

Miam
i--

Hial
ea

h, 
FL P

M
SA    

    
    

    
    

    
    

    
 

Tam
pa

--S
t. P

ete
rsb

ur
g-

-C
lea

rw
ate

r, 
FL M

SA    
    

    
   

Por
tla

nd
, O

R P
MSA    

    
   

    
    

    
    

    
    

    

Pitts
burg

h, P
A P

M
SA   

    
    

    
   

    
    

    
   

    

Bos
ton

--L
aw

re
nc

e-
-S

ale
m--L

owell
--B

ro
ck

ton
, M

A N
ECM   

   

Salt
 La

ke
 C

ity
--O

gd
en

, U
T M

SA    
    

    
    

    
    

   

Nor
fol

k-
-V

irg
ini

a B
ea

ch
--N

ew
po

rt 
New

s, 
VA M

SA    
    

   

Vall
ejo

--F
air

fie
ld--N

ap
a,

 C
A P

MSA    
    

   
    

    
    

Oxn
ar

d-
-V

en
tur

a, 
CA P

MSA    
    

    
   

    
    

    
   

  

Bal
tim

or
e, M

D M
SA    

    
    

   
    

    
    

   
    

    
 

Ja
ck

so
nv

ille
, F

L M
SA    

   
    

    
    

   
    

   
    

   

El P
as

o, 
TX M

SA   
    

   
    

    
    

   
    

    
    

    

W
ash

ing
ton

, D
C--M

D--V
A M

SA    
   

    
    

   
    

    
    

Col
ora

do S
pr

ing
s, 

CO M
SA   

    
    

    
    

    
   

    
  

Aus
tin

, T
X M

SA    
    

    
   

    
    

    
   

    
    

    

Dall
as

, T
X P

MSA   
    

   
    

    
    

   
    

    
    

    

Tuc
so

n, 
AZ M

SA    
   

    
    

    
   

    
    

    
   

    
 

New
 H

av
en

--W
ate

rb
ur

y--
M

eri
de

n, 
CT N

ECM
A    

    
   

    
  

Akr
on

, O
H P

M
SA   

    
    

   
   

    
    

    
   

    
    

  

Rive
rsi

de
--S

an
 B

er
na

rd
in

o, 
CA P

MSA   
    

    
    

   
   

 

Tole
do, 

OH M
SA    

   
    

   
    

   
    

    
    

    
    

 

Kno
xv

ille
, T

N M
SA    

    
    

   
    

    
    

   
    

   
  

Fre
sn

o, 
CA M

SA    
    

    
   

    
    

    
    

    
    

   

Cleve
lan

d, 
OH P

MSA    
    

    
    

    
    

    
    

    
  

Gree
nv

ille
--S

pa
rta

nbu
rg

, S
C M

SA    
   

    
   

    
    

   

Syr
ac

us
e, 

NY M
SA    

   
    

    
    

   
    

    
    

    
  

In
de

x

Raleigh = 81

Portland = 128



7�
�
���%�)
A

0

20

40

60

80

100

120

140

160

180

200

New Y
ork

    
    

    
    

    
    

    
 

San F
ra

nci s
co

    
    

    
    

    
    

   

Bosto
n

New O
rle

ans    
    

    
    

    
    

    
   

Color
ad

o S
pr

ing
s  

    
    

    
    

    
    

Ch ica
go  

    
    

    
    

    
    

    
    

El P
aso

   
    

    
    

    
    

    
    

  

Phoe
nix     

    
    

    
    

    
    

    

Au stin
    

   
    

    
    

    
    

    
    

Tucson   
    

    
    

    
    

    
    

    

Tole
do

    
    

    
    

    
    

    
    

   

Tac
oma    

    
    

    
    

    
    

    
   

Sacra
m

en
to

    
    

    
    

    
    

    
   

Seattle
   

    
    

    
    

    
    

    
  

An aheim
    

    
    

    
    

 

Minn
eap

olis
    

    
    

    

St . 
Lo

uis     
    

    
    

    
    

    

Hous
ton

  
    

    
    

    
    

    
    

  

Kansa
s C

it y
   

    
    

    
    

    
    

W
ashin

gto
n, D

C    
    

    
    

    
   

Birm
ing

ham
    

    
    

    
    

    
    

  

Hartf
or

d
Newark 

    
    

    
    

    
    

    
    

Vall e
jo 

    
   

    
    

Gary
    

    
    

    
    

    
    

Knox
vil

le 
  

    
    

    
    

    
    

    
  

Gre
en vil

le    
   

    
   

Gre
ensb

or
o     

 

In
de

x



(+=�&
��� !"��������	�
��
�
�
���	
��

14.7

21.5 22.0
20.3

22.9
19.9

15.2

26.3

33.2

28.9 29.2

33.4

28.9

22.8

0

5

10

15

20

25

30

35

40

New
 Y

or
k, 

NY 

Pro
vid

en
ce

, R
I 

San
 F

ra
nc

isc
o,

 C
A

Hon
olu

lu,
 H

I
Bos

to
n,

 M
A 

Por
tla

nd
, O

R

New
 O

rle
an

s, 
LA

 

Dall
as

-F
or

t W
or

th
-, 

TX
Kno

xv
ille

, T
N

Gre
en

vil
le-

-S
pa

rta
nb

ur
g,

 S
C 

Atla
nt

a,
 G

A

Rale
igh

--D
ur

ha
m

, N
C

Gre
en

sb
or

o-
-W

ins
ton

-S
ale

m
, N

C

Rive
rs

ide
--S

an
 B

er
na

rd
ino

, C
A

V
M

T
 p

er
 C

ap
ita



���
���
�
�
�"�
�
��/��)�
�



#
����
�� ���
�
�1�*=�&��
�4



/����
��� ���
�
�1>*=����
�4



!
����/B�
�
�1+*=����
�4



<�(�-
)���������� !"

-0.25

-0.2

-0.15

-0.1

-0.05

0
Den

si
ty

Div
er

si
ty

 (M
ix

)

Des
ig

n

Reg
io

na
l A

cc
es

si
bi

lit
y

VT
VMT



-
����
��/�	��
�����



/�	��
�����-
�����

26% reduction in VMT by 2050

15% reduction in CO2 by 2050 
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l 8 VMT per Day for Residents

l 11 VMT per Day for Employees
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20-40% VMT Reduction for Each
Increment of Compact

Development
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60-90% Compact
x

67% New Development
x

30% VMT Reduction
=

12-18% Reduction in Metropolitan VMT
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l What would it take to reach the 2030 CO2
reduction target of 33 percent below 1990
levels?

l Will compact development with supportive
transportation policies be enough?

l If not, how much VMT reduction must be
achieved through pricing, and what price
changes would be required?
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–14.4%2.7–0.17
Real fuel
price

–4.6%2.5–0.06

Transit
revenue
miles

–11.4%–10.55
Highway lane
miles

–7.7%1–0.30
Population
density

Effect on Annual
VMT Growth
Rate (% below
Trend)

Change in Annual
Growth Rates of
Policy Variables (%
above/below Trend)

Elasticities of
VMT with
Respect to Policy
Variables 
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Policy and Program
Recommendations
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l Require Transportation Conformity for
Greenhouse Gases

l Use Cap-and-Trade (or Carbon Tax)
Revenues to Promote Infill Development

l Enact "Green-TEA" Transportation
Legislation that Shifts Funding and Makes
GHG Reduction a Priority
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l Provide Funding Directly to Metropolitan
Planning Organizations with Incentives

l Develop a National Blueprint Planning
Process that Encourages Transportation
Choices and Land Use Change

l Create a New Program to Provide Funding to
“Rewrite the Rules” subject to Guidelines
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l Adopt and Suballocate VMT Reduction
Targets

l Align State Spending with Climate and Smart
Growth Goals

l Adopt a Statewide “Complete Streets” Policy
and Funding Program

l Require Analysis of GHG Emissions as Part
of Planning Approvals
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l Give Funding Priority to Compact, Transit-
Served Areas

l Redirect Transportation Funds from Road
Expansion to Transit and Bike-Ped

l Establish a Regional Transfer of Development
Rights Program

l Create a Carbon Impact Fee for New
Development

l Use Scenario Planning to Evaluate Growth
Options
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l Develop a Local Climate Action Plan

l Favor Smart Growth Projects in the
Approval Process

l Reform the Rules of Development

l Adopt Pedestrian-Friendly Site and
Building Design Standards

l Provide Workforce Housing Near Jobs
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l Technology Won’t Get Us There

l Urban Development Makes a Difference
(CAT’s 10 MMTCO2e)

l Smart Growth Can Produce Measurable
Results (Haagen Smit Conference)



$6�(��@�����
���
�	���
/���������$�������**2

l Statewide GHG Emissions Limit (1990 Levels
by 2020)

l Annual Reporting, Monitoring, and
Verification of GHG Emissions

l Scoping Plan of Maximum TF and CE
Measures by 2009

l Enforceable Regulations by 2010

l Reimbursement for Local Agencies
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l GHG Budgets for Regions

l Regional Preferred Growth Scenarios

l Travel Model Enhancements

l Environmental Streamlining for Smart
Growth Projects
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l Capacity Building

l Regional Blueprint Planning

l Compliance with GHG Budgets

l Performance-Based Project Funding
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l Climate Action Plans

l Subregional GHG Targets

l Zoning Reforms
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l Keying of State Funding to GHG Goals

l Indirect Source Rule for Projects
Inconsistent with Plan

l Technical and Financial Support for
Good Planning
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l Role of Regions/Suballocations

l Voluntary or Mandatory/Carrots or
Sticks

l GHG or VMT Targets
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