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Cost-Effective GHG Reductions

through Smart Growth & Improved Transportation Choi ces
An economic case for strategic investment of capteade revenues

The Need to Connect Transportation and Climate Chage Policies

Nearly one third of greenhouse gas (GHG) emissiortke U.S. come from the transportation
sector, making it the nation’s largest end-use aowf emissions. Moreover, transportation is
the fastest growing source of U.S. emissions, ataog for almost half of the net increase in
total U.S. emissions between 1990 and 2b0Transportation GHG emissions are a result of
three drivers — vehicle fuel efficiency, fuel enmiss and how much people drive, as measured
in vehicle miles traveled (VMT). In 2007, Congreskiressed the first two drivers by improving
Corporate Average Fuel Economy (CAFE) standardsmaaddating reduced GHG intensity of
motor fuels. However, Congress has not put theesaffort into improving travel choices to
address how much people drive. Historically, U.@nsportation policy and infrastructure
investments tend to encourage more driving. If @e not change how we invest in
transportation, driving will continue to increasfectively offsetting the emissions savings
expected from the recently improved fuel efficiermeyl low carbon fuels requirements.

Cap-And-Trade Models Ignore Smart Growth and Transprtation GHG Reductions

The price signal from a cap-and-trade system woll Ine effective in reducing VMT, due to
market imperfections and limited transportationicks in many parts of the counfrylypical
GHG reduction analyses miss the emissions redwctaomd economic benefits of improved
transportation choices and assume a high “costopérfor these reductions. They also overlook
broader benefits of smart growth and transportgbidcing including lower infrastructure costs,
consumer fuel cost savings, time saved, lower arseg costs and increased local tax revenues.

Smart Growth and Transportation Choices Reduce Emisions and Save Money

In this report, the Center for Clean Air Policy (82) analyzes the benefits of reducing GHG
emissions through smart growth, improved transpiortachoices, and transportation pricing.
With input from Transportation for America, Smartro&th America, Natural Resources
Defense Council, Environmental Defense Fund, andRHIfix., we estimate that comprehensive
application of best practices could reduce VMT pecapita by 10 percentand reduce annual
GHG emissions 145 MMTC£&n 2030 — equivalent to the annual emissions afes80 million
cars or 35 large coal plantShese GHG reductions total approximately 6 percérihe 2030
GHG reduction goal proposed in the American Cleanerfy and Security Aét.
Our analysis indicates that these reductions can bachieved profitably, when factoring in

! Energy Information Administration, Office of Integed Analysis and Forecasting, U.S. Departme&nefrgy.
“Emissions of Greenhouse Gases in the United Spi@s,”
ftp://ftp.eia.doe.gov/pub/oiaf/1605/cdrom/pdf/gd@&7307.pdf

2 Winkelman, Steve, Tim Hargrave, and Christine \&tah. “Transportation and Domestic Greenhouse Gas
Emissions Trading.” Center for Clean Air Policy, i\j2000.
http://www.ccap.org/docs/resources/558/Transpann2&20GHG20Trading20(CCAP%202000).pdf.

% Our calculations assume 55 mpg CAFE standard30 and a 15 percent reduction in fuel GHG intgn@&HG
savings from VMT reduction would be higher if wedr@ssumed lower mpg or fuel GHG savings. Coal @audit
car estimates based on current US averages fdd 880 coal plant and on-road light duty vehicle flee

4145 MMTCO2 is 5.8 percent of the 2030 savings famvered sources or 4.8 percent of economy-wide GHG
reductions in House Report 111-137: http://thonsasglov/cgi-bin/cpquery/R?cpl11:FLD010: @1(hr137).
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avoided infrastructure costs, consumer savingspaojgcted tax revenue growth. When viewed
holistically, many transportation-related emissioreductions are not only cheaper than
reductions in the utility and petroleum sectorg, d&lso would help ease the cost of compliance
on those sectors.

According to our review of the economic impactswiart growth, integrated planning can:
* Reduce infrastructure costsby approximately 25 percent or more;
» Attract private investment, increasing municipal revenues through real eséates;
* Reduce household costdreeing up disposable income, especially for waykamilies;
* Improve energy securityby reducing dependency on oil; and
* Increase walking and bicycling improve public health and reduce medical costs.

The report contains case studies at the localpnadji state and national level, which include:
* The Sacramentoregion’s smart growth plan is projected to redeoeissions by 7.2
MMTCO, through 2050. CCAP calculates a net econdmitefitof $198 per ton CO
saved through $9 billion dollars savings on infrastiure and consumer fuel savings.

* In Atlanta, CCAP calculates that the Atlantic Station projedt reduce CQ by a total
of 0.63 MMTCQ over 50 years at a net cost savings, because ipahtax revenues
from the project will be greater than what is regdito pay back the initial project loan.

* A McKinsey analysis foGeorgia concludes that strategic investments in transiahd
management, and freight could yield net economiefis of over $400 billion over 30
years. CCAP calculates associated transportatiod &vings of 18 MMTC@

» Rails-to-Trails calculates th&ortland, Oregon’s investment in bicycle infrastructure
will cut 0.7 MMTCQ, with net economitbenefitsof more than $1,000 per ton @O'he
Center for Transit Oriented Development reports $#78 million invested in the Portland
Streetcar helped attract $2.3 billion in privategstment within two blocks of the line.

* A Brookings Institution study shows that shiftirggger-mile car insurangaricing could
cut VMT and related GHGs by 8 percent yielding naswce cost savings for two thirds of
households, averaging $270/vehicle/year and arsuciétal savings of $50-60 billion.

Conclusion

Smart growth is not only cost-effective comparedotber mitigation measures, it can be
profitable. If we ignore the full economic bengfidf smart growth and improved transportation
choices, we miss inexpensive GHG reductions trsd ptovide additional community benefits
and reduce the burden on other sectors to redwee émissions. Dedicating a meaningful
portion of allowance value to smart growth plannimguld be a cost-effective investment that
can lower economy-wide GHG mitigation costs. Fonae in-depth look of these issues, look
for our forthcoming report, “Growing Wealthier: TBEEonomic Benefits of Smart Growth.”

Center for Clean Air Policy June 2009 Vi
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Cost-Effective GHG Reductions

through Smart Growth & Improved Transportation Choi ces
An economic case for investment of cap-and-trademees

Steve Winkelman, Allison Bishins, Chuck Kooshian

SUMMARY

The Center for Clean Air Policy (CCAP) has analyteel benefits of reducing greenhouse gas
(GHG) emissions through smart growth, improved dpamtation choices, and smart
transportation pricing. CCAP estimates that com@nsive application of these policy tools
according to best practices could reduce vehiclesnraveled (VMT) per capita by 10 percent
and reduce annual GHG emissions 145 MME@2030 — equivalent to the annual emissions
of some 30 million cars or 35 large coal plantsThese GHG reductions would be
approximately 6 percent of the 2030 GHG reduction gal proposed in the American Clean
Energy and Security Act® Our analysis indicates that these reductions cahe achieved
with significant net positive economic benefits, wlding net savings per tonwhen factoring

in avoided infrastructure costs, consumer fuel arslirance cost savings and projected tax
revenue growth from high value economic developmdititese positive economic findings hold
at local, regional, state and national levelsthis light, many of the GHG reductions from smart
transportation choices are not only cheaper thdactens in the utility and petroleum sectors,
but also would help ease the cost of compliancéhose sectors.

OVERVIEW

This paper explains the economic and GHG emissamtuation benefits of reducing travel
demand by improving transportation choices. $acfi explains the important connections
between transportation and climate change policieSection 2 examines the diverse economic
benefits of smart growth and improved transportatiboices. Section 3 shows how these broad
economic benefits make it profitable to reducegpamtation GHGs and presents results of cost-
per-ton calculations. Section 4 presents an esimé the total national GHG reductions
possible from comprehensive application of smaoimgn, improved transportation choices and
pricing strategies. The paper concludes in Sect®nwith policy conclusions and
recommendations.

This summer, CCAP will publish a report titled “®@rmg Wealthier: The Economic Benefits of
Smart Growth” which examines these issues in grefsgth’

! Our calculations assume 55 mpg CAFE standarde30 and a 15 percent reduction in fuel GHG intgn@HG
savings from VMT reduction would be higher if wedhr@ssumed lower mpg or fuel GHG savings. Coal @daudit
car estimates based on current U.S. averagessio® MW coal plant and on-road light duty vehiclkeefl.

2145 MMTCO2 is 5.8 percent of the 2030 savings famvered sources or 4.8 percent of economy-wide GHG
reductions in House Report 111-137: http://thonsasglov/cgi-bin/cpquery/R?cpl11:FLD010: @1(hrl137).

% For more information, please visit http://www.caag/index.php?component=issues&id=9



Cost-Effective GHG Reductions through Smart Grodttmproved Transportation Choices

1. THE NEED TO CONNECT TRANSPORTATION & CLIMATE CHA NGE POLICIES

There is a growing consensus that industrialize¢tbnga need to reduce their GHG emissions 80
percent below 1990 levels by 2050 to stave off st severe impacts of climate change.
Recent analysis suggests even deeper cuts maycbssaey? Meeting the 80 percent goal will
require emissions reductions from all sectors efdbonomy, including the transportation sector.
Nearly one third of GHG emissions in the U.S. cdnoen the transportation sector, making it
the nation’s largest end-use source of emissidhsteover, transportation is the fastest growing
source of U.S. emissions, accounting for almost dfathe net increase in total U.S. emissions
between 1990 and 2007.

Transportation GHG emissions are a result of thaetrs that CCAP refers to as a ‘three legged
stool’ — vehicle fuel efficiency, the lifecycle GH&nissions of fuels and how much people
drive, as measured in VMT.

Transportation
Cco,

Vehicles Fuels VMT

Congress recognized the important role of tranggiort in the Energy Independence and
Security Act of 2007 (EISA 2007), in which it maneld 35 mile per gallon Corporate Average
Fuel Economy (CAFE) standards by 2035 and a roudblypercent reduction in the GHG
intensity of motor fuels by 2020. However, it didt address the third important factor for
transportation emissions — how much people drivastiig U.S. transportation laws and the
transportation infrastructure investments they supfend to encourage more driving, increased
overall transportation sector GHG emissions anduadercutting our ability to reduce GHG
emissions reductions in the transportation secBetween 1977 and 2007, driving, measured in
vehicle miles traveled (VMT), grew by 110 percesuten though U.S. population increased only
37 percenf. If we do not change how we invest in transpastatidriving will continue to
increase, effectively offsetting the emissions 8gsiexpected from the recently improved fuel

* Hansen, J. et al. “Target Atmospheric CO2: Whéreu®l Humanity Aim?"Open Atmos. Sci.,2008: 217-231
® Energy Information Administration, Office of Intetied Analysis and Forecasting, U.S. Departmefnefrgy.
“Emissions of Greenhouse Gases in the United Spi@s8,”
ftp://ftp.eia.doe.gov/pub/oiaf/1605/cdrom/pdf/gdB®7307.pdf

® Derived from US Census. “Historical National Pagidn Estimates: July 1, 1900 to July 1, 1999,”
http://www.census.gov/popest/archives/1990s/poesictxt, and Federal Highway Administration. “Amhu
Estimates of the Population for the United StaRegions, States, and Puerto Rico: April 1, 2000uly 1, 2007
Annual Vehicle - Miles of Travel, 1980 — 2007, "tff/www.census.gov/popest/states/NST-ann-est200¥,.h
Federal Highway Administration, “http://www.fhwa.tdgov/policyinformation/statistics/vm02_summary.¢famd
“Annual Vehicle Distance Traveled in Miles, 1936959 http://www.fhwa.dot.gov/ohim/summary95/vm201fpd

Center for Clean Air Policy June 2009 2
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efficiency and low carbon fuels requirements in&£B907/ and even the new vehicle standards
proposed by the Administration (35.5 mpg by 2016).

However, in the last few years, Americans haveedaio drive less. For the first time since the
oil shocks of the 1970s, the number of miles weajrmeasured on an aggregate basis and per-
capita basis, began to flatten in 2004, and agtdaicreased in 2008. From January 2002 to
January 2008 the real price of gasoline more tloarbléd — the sharpest rise in almost 50 years
— which likely played a major role in flattening Vivgrowth. Nevertheless, VMT has continued
to decline — even after fuel prices plummeted ite 2008 — most likely due to the deep
economic recession. Still, the latest nationagédast projects continued growth in driving, with
a 15 percent increase in per-capita VMT through 020&ssuming business-as-usual
transportation and land use policfes. It is unclear whether we have reached saturation
crossed a tipping point for driving, and while pkopre currently driving less, the future is
unknown.

Unchecked VMT growth is a policy choice, not a fgsee conclusion. Recent studies make it
clear that where and how we invest in our trangpion infrastructure matters make a difference
— people drive less in areas with greater walkgbiand transportation choices. Wise
transportation investments that reduce the growthtravel demand are smart not only
environmentally, but also economically. Developene seeing significant market and
demographic trends indicating growing demand forlkal@le communities and public
transportation. Studies indicate that the decimé&ousing values nationally have been most
pronounced in areas with little walkability and fésansportation choices. And, communities
cannot afford to keep building infrastructure teejaup with development ever expanding into
greenfields and hinterlands.

Will a Higher Price on Fuel from a Cap-and-Trade Program Reduce VMT?

An economy-wide cap-and-trade system effectivetg seprice on emissions and, theory says,
will stimulate the most cost-effective GHG redunBp as sectors with cheaper emissions
reduction potential will achieve greater reductioakative to other sectors. The theory works
well when applied to large point sources of emissioHowever, it breaks down when it comes
to driver behavior for few reasons: (1) modest ¢gesnin fuel prices have not historically
changed driving behavior, (2) citizens in many paftthe country are stuck in their cars because
they do not have practical transportation choieesl (3) transportation infrastructure and land
use decisions are made by a multitude of governraedtprivate entities such that no single
party is in a position to make comprehensive chamgeesponse to a price signal.

Most official economic impact analyses of proposéthate legislation rely upon models that
estimate transportation fuel consumption as a fanatf fuel price. However variations in fuel
prices have not historically been a strong deteamtirof VMT. Also, even at relatively high

" Ewing, Reid, K. Bartholomew, Steve Winkelman, yé#talters and Don CheGrowing Cooler: The Evidence on
Urban Development and Climate Changban Land Institute, 2008.

8 Puentes, Robert and Adie Tomer, “The Road...Lesseled: An Analysis of Vehicle Miles Traveled Trerids
the U.S.,” Brookings Institution, December 16, 2008

° Energy Information Administration, Office of Intetied Analysis and Forecasting, U.S. Departmefnefrgy.
“Annual Energy Outlook 2009,” 2009. http://www.alae.gov/oiaf/aeo/

19 Winkelman et. al (2000pp cit.

Center for Clean Air Policy June 2009 3
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prices, fuel costs remain only a fraction of totahicle ownership and operating costs. The
relationship between fuel prices and travel behawoantified as the long-term elasticity of
VMT with respect to fuel price, is estimated by soatonomists as -0.22. A $50 per ton C®
permit price would raise the price of gasoline 4#, an 18 percent increase from a base
consumer price of $2.50 per gallon and would reBula mere 4 percent reduction in VMT
(-0.22 x 18 percent).

For example, the Energy Information Administrat{@&A)'s analysis of last year's Lieberman-
Warner Climate Security Act estimated an allowapciee in 2030 of $100 per ton GO
equivalent ($61 in constant 2006 dollars), yieldm@ percent decline in VMT relative to the
reference case in that y€ar.

Judging from these models, a carbon price alonkenetl be sufficient to address transportation
GHGs. Just as complementary policies are needaddiess vehicle efficiency (e.g., CAFE) and
fuel GHG intensity, will we also need coordinateahsportation policy and land use planning to
increase travel choices and reduce GHG emissidnsudh policies could lower VMT and
achieve greater reductions from the transportasiector, then the overall cost of the program
can be lowered, allowance prices can be loweredl,tla@ quantity of reductions needed from
other sectors can be made more manageable.

Moreover, typical GHG reduction analyses often miss the emigms reductions and
economic benefits of improved transportation choice and assume a high cost per ton for
these reductions. For example, EIA’s analysis, which assumes salisiagrowth in VMT from
today’s levels, projected that only 3 percent diaral emissions reductions would come from
transportation, with 92 percent of reductions fribva electricity sector.

Such analysis typically overlooks, for example, éwdence that transit-oriented development
fosters more walk trips and shorter vehicle tripglding up to four times the CObenefit
resulting just from transit ridership, which is whiae models typically includ€. They also miss
broader benefits of smart growth, which we documentthis paper, including lower
infrastructure costs, consumer fuel cost savingsiacreased local tax revenues. While not all
of these benefits can be quantified on a dollartperbasis, many can. Similarly, many GHG
studies have not considered how pricing strategigé® pay-as-you-drive insurance and
congestion pricing, can cut GHGs while producirgngicant consumer cost and time savings.

The price signal from a cap-and-trade system, aliliebe insufficient to yield significant GHG
reductions in the transportation sector, regardiégbeir cost-effectiveness. A narrow focus on
consumer price response leaves cost-effective ‘tomthe table’ by ignoring broader economic
benefits that can be achieved with changes in p@tetion and land use policies and practices.

1 Small, Kenneth A. and Kurt Van Dender, “Fuel Bfficcy and Motor Vehicle Travel: The Declining Rebdu
Effect.” UC Irvine Economics Working Paper #05-08-0uly 2006. Observed short-run elasticity hawenbeven
smaller (more inelastic), consistent with the exgian that neither peoples' driving patterns her éfficiency of
the vehicle fleet respond immediately to heightefued prices.

12 Energy Information Administration, Office of Integed Analysis and Forecasting, U.S. Departme&ineirgy,
“Energy Market and Economic Impacts of S. 2191 ltieberman-Warner Climate Security Act of 2007."riAp
2008.

13 APTA. “Public Transportation Reduces Greenhousge§and Conserves Energy.” February 2008.

Center for Clean Air Policy June 2009 4
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Real-estate developers and municipal economic dprednt agencies departments fully

appreciate these benefits. Federal climate andpmatation policy should also account for such
economic benefits and actively promote efficiemdaise patterns, improved travel choices and
increased system efficiency that can reduce GH@satster the U.S. economy.

Growing Support for Transportation Policy Reform

A growing number of stakeholder groups recognizat threducing emissions from the

transportation sector requires the three prongemtoaph. CAFE standards and incentives or
requirements for low-carbon fuel production repmesisvo such complementary policies, but
more are needed. CCAP established the ClimateyPliitative (CPI) to support development

of an effective and efficient national climate pgliin the United States that can win the
necessary support for implementatin.Participants include industry representatives,
environmental organizations and government offici@uring this process, clear support has
evolved for the need to address all three ‘legshefstool,” recognizing that vehicle and fuel

technology will not be enough to reach our climngdals without initiatives that address VMT as
well. Similarly, the U.S. Climate Action PartnengshfUSCAP), representing dozens of large
companies and environmental groups, has calledtHertransportation sector to take steps
including reductions in VMT, greater use of lesghom-intensive forms of transportation,

improvements in the efficiency of the transportatgystem and planning and infrastructure to
support these chang®s.

CCAP also convenes a VMT and Climate Policy Diabwith top thinkers and decision makers
with expertise in transportation policy, climatelipg, smart growth planning and air quality
regulation to explore, debate and develop effectimd tenable national policy packages for
reducing GHG emissions associated with travel dehtanVMT.'® Participants have worked to
understand what can be done to slow VMT growthianckase transportation system efficiency
and to make recommendations for specific policyoast Participants agree that a portion of
revenues from a federal GHG cap-and-trade systemldibe used to fund planning, projects
and policies to help states and MPOs reduce GHGstomis by slowing VMT growth and
improving system efficiency. They also agree tlsaich a program is predicated on
improvements in collecting and modeling transp@tatdata so that the GHG effects of
transportation investment decisions can be measuréevaluated.

What Will Happen if Transportation Does Not Achieve Significant GHG Reductions?

CCAP calculates that by 2030 if per-capita VMT gsotb percent from current levels, while
assuming major progress on vehicle technology (p§ ®AFE standard in 2030)and fuel
GHG intensity (-15 percent by 2030), GHG emissitmosn passenger vehicles would bé
percentbelow 1990 levels. But, to be on track to econamge GHG emissions levels of 60-80

14 CCAP, Climate Policy Initiative, http://www.ccapggindex.php?component=programs&id=2.

15U.S. Climate Action Partnership. “A Blueprint foegislative Action: Consensus Recommendations f&. U
Climate Protection Legislation.” (2009): 22-23.phttwww.us-cap.org/pdf/USCAP_Blueprint.pdf.

16 CCAP, Transportation and Smart Growth Progranp; ftww.ccap.org/index.php?component=issues&id=9.
" We assume 35.5 mpg CAFE standards in 2016, censisith the recent Administration proposal.

Center for Clean Air Policy June 2009 5
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percent below 1990 levels by 2050 requires thaD2BBIG emissions b20-47 percentbelow
1990 levels (Figure 1

Figure 1. Passenger Vehicle GHG Emissions Forecagusiness-as-Usual VMT
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lifecycle GHG intensity

If we fail to pursue cost-effective GHG reductidrn@m the transportation sector, other sectors of
the economy will need to implement more expensplat®ns, ultimately costing the public
more money. There is compelling evidence that ame achieve significant, and inexpensive,
transportation GHG reductions. The landmark 2008y Growing Cooler: The Evidence on
Urban Development & Climate Changeurveyed decades worth of empirical studies and
analyses and demonstrated that coordinated traasipar and land-use policies can have a
significant impact on transportation-sector GHG smitins:® With improved transportation
options, supportive land use and travel demand ganant policies, Americans will choose to
drive less, and therefore emit less — and can sareey in the process. Federal climate change
policy should help provide the necessary tools iagdntives, while also leveraging significant
additional federal, state, local, and private reses, to harness the cost-effective GHG
reductions possible from the transportation sediwreover, these benefits will continue to
accrue well into the future, helping to meet theamas long-term GHG reduction goals.

What transportation-related GHG reductions can weeet from smart growth, improved travel
choices and smart transportation pricing? And Inaweh will it cost? These questions will be
addressed in the following sections:

2. Smart Transportation Investments Reduce GHGs anel Maney
3. Smart Growth Investments Profitably Reduce,E@issions
4. Potential VMT Reductions Achievable From Best Heast

18 This target level assumes equal reductions froseators. From a cost-effectiveness standpoiit likely that
those sectors with cheaper reductions would actges@ter relative reductions. It is also likelyegi the deep
reductions required, that major efforts will beugd from all sectors of the economy — includirensportation.
19 Ewing et al. (2008)pp cit.

Center for Clean Air Policy June 2009 6
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2. SMART TRANSPORTATION INVESTMENTS REDUCE GHGs AND SAVE MONEY

Past estimates of the cost of achieving GHG redustirom the transportation sector have not
considered the full range of economic benefits taat accrue through changes in transportation
policies. Numerous studies have documented thasportation related land-use patterns have
distinct cost impacts on a wide range of privatd gavernment expenditures. By assessing the
net economic costs and benefits of developmentti@mdportation investment, we can ensure
that our decisions account for the full range deptial costs and benefits. CCAP will publish a
report in Summer 2009 titled “Growing Wealthier:eTEconomic Benefits of Smart Growth”
which examines these issues in greater depth. rd@ert concludes that there is compelling
evidence that smart growth provides significanteminomic benefits via avoided infrastructure
costs, increased economic activity, reduction imudedold travel costs, job creation, public
health improvements, energy and water use effigiéhtn addition, smart growth can reduce
GHG emissions beyond transportation. Some of tbeselusions are highlighted below.

Thereisan Expanding Market for Smart Growth

Economic price studies, real estate trends, andbdeaphic shifts indicate robust demand for
compact, walkable developméitA recent study found 83 percent of Americans warlive in
communities that allow them to use their car lefiend® The current real estate market is
saturated with large-lot homes, even as compargddjected demand, while demand for small-
lot single family and attached housing types caXdeed 18 million and 17 million additional
units, respectively, over the next 20 ye&rdn The Option of Urbanismdeveloper Chris
Leinberger explains that there is pent-up demandvédkable neighborhoods, and that compact
development is poised to dominate the real estweldpment market in the coming years, as
the regulatory and financial environment alldt¥sEncouraging integrated land use and
transportation planning, as well as smart transgiort investments, will help remove barriers to
smart growth development, in turn creating addaldyenefits for consumers and governments.

Smart Growth Reduces I nfrastructure Costs

A wide variety of literature finds that smart grémpgroduces net savings on the sum total costs
of buildings, land, infrastructure and transpodatiWhile some categories of that cost may be
higher, the preponderance of literature suggestsaengs overaff> A National Academy of
Sciences and Transportation Research Board revoewdf substantial regional and state-level
infrastructure cost savings from compact develogmen

20 For more information, please visit http://www.caag/index.php?component=issues&id=9

% Thomas, John V. “Residential Construction Tremd&merica’s Metropolitan Regions.” U.S. Environment
Protection Agency. January 2009.

22 National Association of REALTORS®, “2007 Growthdafiransportation Survey,” 2007.
http://www.realtor.org/smart_growth.nsf/Pages/pgtesults?OpenDocument

% Nelson, Arthur C. “Leadership in a New Eradurnal of the American Planning Associatit®, no. 4 (2006):
393-407

%4 |_einberger, ChristopheThe Option of Urbanism: Investing in a New Ameri€aeam Island Press. 2007.

% Literature reviews include US EPA. “Our Built aNdtural Environments: A Technical Review of the
Interactions Between Land Use, Transportation,EBmdronmental Quality.”2001; U.S. Climate ActionrBeership.
“A Blueprint for Legislative Action: Consensus Rewmendations for U.S. Climate Protection Legislati@®09:
22-23. http://www.us-cap.org/pdf/lUSCAP_Blueprinf;pghd Muro and Puentes “Investing In A Better FatwA
Review Of The Fiscal And Competitive AdvantagesSofarter Growth Development Patterns,” Brookings
Institute. 2004.
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Figure 2. Savings of Smart Growth Compared to TrendDevelopment®

Public—private capital and Lexington, KY, and

operating costs Delaware Estuary Michigan South Carolina New Jersey
Infrastructure roads (local) 15%—20% 12% 12% 26%
Utilities (water/sewer) 7%—8% 14% 13% 8%
Housing costs 3%—8% 7% 7% 6%
Cost-revenue impacts 7% 4% 5% 2%

Burchell and Mukherji updated this analysis andliedpit nationally to estimate costs under
smart growth scenarios compared to trend developmeanr the period 2000-2025. They found
that sprawl produces a 21 percent increase in amofirundeveloped land converted to
developed land. This increases water and sewés bys6.6 percent and increases local road
costs by 9.2 percent. Altogether, the costs ofvglpirecrease the cost of housing by 8 percent, or
$13,000 per dwelling unit. Burchell and Mukherji did not estimate a VMT saynor
concomitant CO2 reductions for the managed growémario. Many other studies of managed
growth scenarios, including those cited elsewherthis paper, find substantial VMT savings.
The combination of reduced VMT and reduced pulid private costs will create cost savings
for each ton of C@reduced.

Combining Smart Growth and Transportation Planning Can Yield Strong Economic Benefits
Blueprint planning, or “visioning,” a process foratuating transportation and land-use growth
scenarios, has been successfully used in acrosd.geTheSacramentoregion’s “Blueprint
Transportation and Land Use Study,” used cuttingegalanning software in an extensive public
outreach process to explore alternative growth aies through 20567 The adopted Preferred
Blueprint Scenario features infill development arehsportation investments that will reduce
GHG emissions and lower infrastructure costs fangportation capital, local streets, water,
sewer, flood control, sidewalks, gas, electric anthmunication facilities. SACOG calculated
the price tag of the Base Case Scenario to be $lfigh through 2050 versus $38 billion for
the Preferred Blueprint Scenario — a savings of $dllion dollars. One third of the savings are
from transportation infrastructure, another thiroinh water infrastructure, and the last third from
flood control and dry utilities. SACOG calculatémt transit operating costs would increase by
about $120 million per year under the Preferredeptint Scenario. However, CCAP calculates
that annual consumer fuel expenditures would be0$8#lion lower under the Blueprint
Scenario, and the net present value of the incdetraasit costs, fuel cost savings and avoided
infrastructure costs will be $1.4 billion — not b& a $4 million investment in visioning!
Indeed, a 1997 paper by Johnston and Rodier coedltidht transportation demand management
(TDM) strategies in the Sacramento region couleéedefadway projects for 7-24 years, saving
federal and state agencies $100-223 million (in21@8llars).

% Burchell, R., et alThe Costs of Sprawl — Revisited (TCRP Report\8@&shington, D.C.: Transportation
Research Board/National Research Council/Natioraldémy Press, 1998.

27 Burchell, R. and S. Mukheriji. “Conventional Devetioent Versus Managed Growth: The Costs of Sprawl.”
American Journal of Public Heal®3 (2003): 1534-1540.

% Sacramento Region Blueprint Transportation/Land B&idy “Special Report: Preferred Blueprint Altive,”
2007. http://lwww.sacregionblueprint.org/sacregioelprint/home.cfm
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At the state level, McKinsey and Company condu@estudy for Georgia and concluded that
investments in transit, HOV/HOT, demand managemamd, the freight system could yield net
economic benefits of $400 billion over 30 years @&D,000 jobs over 20 ye&s.CCAP
calculates associated cumulative transportation GalMings of 18 MMTC@Q

Smart Growth can I ncrease Walking and Biking

Bicycle advocates calculate that, nationwide, natemzed transportation, such as bicycling
and walking, already reduce GHG emissions as mach2aMMTCQ per year, with potential
GHG reductions from future increases in non-mogatizransportation between 33 and 91
MMTCO, per year® Non-motorized transportation infrastructure isatielely inexpensive
compared to other types of transportation investméhough a lack of comprehensive data has
until now hampered cost-effectiveness calculatmirsuch investments on a national level.

Portland, Oregon invested substantially in bothydiing and data collection, and has
documented GHG reduction benefits from these imvests. Between 1992 and 2008, bicycling
increased at an annual rate of 10 percent whilecttyeconstructed 300 miles of bikeways
through a $57 million investment. The Rails-toil&r&onservancy calculates that bicycling in
Portland could reduce GHGs by 0.73 MMTELKyY 2040, with a net economienefitof $1.2
billion from fuel and health care cost savings framinvestment of about $7 per resident per
year’ These calculations do not include benefits fraipstlonger than three miles or co-
benefits such as road infrastructure savings, iigge relief, avoided traffic injuries, health
benefits from reduced air pollution, and increaseseal estate values, which have all been
associated with investments in bicycle and pedestnifrastructure.

Smart Growth can Reduce Overall Household Costs

The Center for Neighborhood Technology (CNT) haswshthat transportation is an integral
part of the household budget and transportatiotsaafsen decline when housing costs increase.
For households, this means that the additionalihgusost they incur to live in a walkable area
are often much less than what they save by usma@lternative transportation options.

2 Kimley Horn, “Modeling of GDOT's Investing in Tomwmw's Transportation Today (IT3) Project” preseraéed
the Atlanta Regional Commission, February 2009.
http://www.atlantaregional.com/documents/tp_mug_I02&2709.ppt

30 Active Transportation for America: A Case for laased Federal Investment in Bicycling and WalkRgC
2008 www.railstotrails.org/atfa

31 Gotschi, T. “Cost-effectiveness of Nonmotorize@fsportation Investments as a Greenhouse Gas Reduct
Strategy.” Rails-to-Trails Conservancy, April 2009.
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Figure 3. Share of Income Spent on Housing and Traportation

|:| Transportation - Housing

Households $20,000 - $35,000 Households $35,000 - $50,000

In Central  Near Other Away from In Central Near Other  Away from
City Employment Employment City Employment Employment
Center Center Center Center

Location of Neic od

v Where Working F

Le
Whe

Source: Center for Neighborhood Technology

Living in a central city means living closer to Woishopping, recreation, schools, and other
amenities, and working families living closer t@ithdaily needs can reduce their transportation
cost from as much as 37 percent to as little asp@&ent of their income, without a
corresponding increase in housing cdétThe chart above illustrates how the location of
“working family” homes affects their annual housiagd transportation expenditures. Studies
have shown that households with one car and adogssblic transportation annually save an
average of $6,251, when compared to an equivalemséhold with two cars and no access to
public transportatiod® The savings from living in an accessible areaetfoee represents
additional disposable income. As land-use densitgreiases, household VMT decreases,
insulating households in denser communities frosigi fuel prices and other transportation
costs®® Indeed, there is growing consensus that more aotmpvalkable neighborhoods have
had substantially less price change since the hgusibble burst in 2007 and 2008 than those
located in more sprawling neighborhoda&®

In addition to lowering overall household costsasngrowth can positively impact vulnerable
communities by improving access to jobs for workeithout a car’ Research has shown that
low income workers without cars have very limiteth ppportunities and have reduced access to
the regional economy. Investments in smart grovgéuticularly transit improvements, can

%2 Lipman, Barbara J. “A Heavy Load: The Combined $ing and Transportation Burdens of Working Families
Center for Neighborhood Technology (CNT). 2006p #ttvww.cnt.org/repository/heavy load_10_06.pdf

% Bailey et al. “The Broader Connection between Rublansportation, Energy Conservation and Greesd@gs
Reduction.” Requested by: American Public Trangimn Association. ICF 2008.
http://www.icfi.com/Markets/Transportation/doc_8lpublic-transportation.pdf

34 Cortright, Joe. “Driven to the Brink: How the Gsce Spike Popped the Housing Bubble and Devahed
Suburbs.” CEOs for Cities 2008
www.ceosforcities.org/newsroom/pr/files/Driven%28i20the%20Brink%20FINAL. pdf

% stiff, David.“ Housing Bubbles Collapse Inward.” Fiserv Lendindguion. 2008.

% Realtytrac foreclosure summaries by counties, daaerted to foreclosures per 10,000 residentiapas of
February 10, 2009 http://www.realtytrac.com/

37 Gao, Shengyi and Robert A. Johnston. “Public vis:ale Mobility for Low Income Households: Transit
Improvements vs. Increased Car Ownership in theaBsento Region.” Proceedings of thé"88ansportation
Research Board Annual Meeting. Washington, DC, dgnii1-15, 2009.
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provide high levels of benefits per taxpayer dollzased on studies of the efficacy of different
kinds of programs (e.g., reverse commute prograngaditional welfare programs).

Smart Growth can Leverage Private | nvestments

Transit investments coupled with compact land-usstesyies can help attract significant levels
of private investment, leveraging scarce publioveses toward even higher returns. The Center
for Transit Oriented Development estimates $1 iblipuransit investment can leverage up to
$31 in private investment. Little Rock, Arkansas spent $20 million of pubtitoney on the
Little Rock Streetcar, which helped leverage $20lian in private investment; Tampa, Florida
spent $60 million in public money in the TECO Stoae, which helped leverage $1 billion in
private investment; and Portland, Oregon spent i®iBon on the Portland Streetcar, which
helped attract $2.3 billion in private investmewithin two blocks of the line, a more than 30-
fold return on investmerit. Thanks to orders from Portland Streetcar, OrdgumWorks began
manufacturing the first U.S.-built modern streeica?008, creating more that 20 new local jobs.

In Atlanta, the expected tax revenues of over $&0on from the Atlantic Station development
far outweigh the $195 million in upfront costs. &itngrowth policies to increase the density of
development along public transit lines in ArlingtoviA, expanded travel options, improved
travel information for users, and strengthened spartation demand management (TDM)
programs, resulting in a successful transit-oriértemmunity. Due to the high value dense
development, 8 percent of County land generatgsed@ent of real estate tax®sThe economic
benefits include millions of square feet of newiacd$ and tens of thousands of new residential
units, yet because 89 percent of all Arlingtonadfspace and 40 percent of all housing units are
in Metro station areas, many roads in the county narry less traffic than they did in 1996.
Moreover, development takes up only two squaresral®und Metro stations in Arlington that
would have covered 14 square miles at typical regjicuburban densities, thereby reducing
infrastructure costs.

Smart Growth can Reduce Energy and Water Consumption

Residential units in more compact counties use &@emt less energy for heating and cooling
than those in more sprawling countfédn addition, smart growth design strategies calp he
mitigate urban heat islands, reducing heating amalig requirements for urban buildings.
Smart growth strategies can help manage futureucoeisdemand for electricity, which can help
electric utilities meet their emissions caps. Resil units in smart growth areas also use less
potable water than those in typical suburban arfgaslies demonstrate that homes in compact,
walkable areas use 20-50 percent less potable wetecapitd? Reducing water demand can

38 Center for Transit Oriented Development. “Jumgbtgrthe Transit Space Race: How the New Admiat&in
Could Make America Energy-Independent, Create doldskeep the Economy Strong.”
http://www.reconnectingamerica.org/public/reporf&'3

39 Streetcar investments don't directly cause prigeteelopers to make invest in development, rastezetcars can
make the market much more attractive for develquesgecially when in tandem with policy changeg.(eoning,
permitting) that support transit-oriented developtne

“0 Dennis Leach, personal communication

1 Leach, D. “Meeting Community Sustainability Go@lsrough Coordinated Investments in Transportatiwh a
Development,” presented at ICMA, 2008.

2 Ewing et al. (2008)pp cit, Chapter 7.

3 U.S.EPA. “Growing towards More Efficient Water Useinking Development, Infrastructure,
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reduce demand for electricity use as well, duehtodlectricity required for water conveyance
(e.g., 20 percent of all electricity use in Califia).

Smart Growth can Improve Public Health and Reduce Health Care Costs

Smart growth can improve public health in two waystst, reduced driving and congestion can
improve air quality and reduce the incidence of @otlution related illnesses (e.g. asthma,
cancer, respiratory distress). Second, smart ¢rovein reduce the rate of obesity -- and
attendant health risks such as type 2 diabetest dis@ase, and hypertension -- by increasing
activity levels. Since annual health costs for gityerelated problems total over $76 billion,
increasing activity levels and reducing obesity patentially save the U.S. billions of dollars
annually through improved productivity, reduced keys compensation claims, and reduced
obesity-related health care coéfsFrom 1975 to 1995, the number of trips U.S. adulade by
walking plummeted 42 percent, while the annual amh@d miles driven in the U.S. has risen 4
times faster than the populatiéh. Improving walking conditions and destinationsliehces
whether or not people choose to walk, bike or takasit, for work, play and for running
errands, making this a key area of health improveraed a way to reduce public and private
health costs.

Smart Growth can Improve U.S. Energy Security

U.S. dependence on foreign oil exacerbates econwvaiatility and costs the U.S. billions of
dollars annually to remain ready to intervene iailly to protect oil resources. In fact, the
annual cost of oil dependence in the U.S. in 2085 astimated to be $150-250 billion (at $35-
45 per barrelf® Smart growth, by reducing VMT, can reduce ouratefence on foreign oil,
and directly and indirectly free up billions of tok annually for other uses.

3. SMART GROWTH INVESTMENTS PROFITABLY REDUCE CO ; EMISSIONS

Reducing VMT is necessary to reduce LGg€nissions and meet our climate goals, even with
significant reductions from vehicles and fuels. Ho®d news from this analysis is that in many
cases we can profitably reduce emissions and inep@nsportation access to destinations and
services at the same time. In this section weigeoexamples of how much it costs to reduce
CO, emissions through a variety of smart growth sgiigteat local, regional and national scales.

Estimating Cost-per-Ton CO; for Local-Level Infill Devel opment

An EPA evaluation of Atlantic Station, a 138 acreovinfield redevelopment project in
downtown Atlanta, projected that the compact, titamsented design would generate 30 percent
less VMT than comparable developments elsewhet@drcity?’ In practice, Atlantic Station

and Drinking Water Policie52006.

4 Center for Disease Control. “Overweight and OtyeBiends Among Adults.” (accessed May 7, 2009).
http://www.cdc.gov/nccdphp/dnpa/obesity/trend/intgiéx

5 McCann, Barbara. and B. Delille, “Mean Streets®0Gurface Transportation Policy Project
http://www.transact.org/PDFs/ms2000/ms2000.pdf

“¢ Greene, David L. and Sanjana Ahmad, “Costs of QiBDependence: 2005 Update,” http://www-
cta.ornl.gov/cta/Publications/Reports/CostsofUS@pbndence.pdf

" Schroeer, William, “Transportation And EnvironmainAnalysis Of The Atlantic Steel Development Preglg’
Prepared for the United States Environmental Ptiote@gency by Hagler Bailly, Inc, May 1999.
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does appear to be fulfilling its promise of reducéMT. Initial surveys of residents and
employees suggest Atlantic Station residents havavarage daily VMT 59 percent lowiran
the typical Atlanta resident, and that employeeAtkintic Station have a daily VMT 36 percent
lower than the average employee in the Atlantaoreli Thus a 30 percent VMT savings
appears to be a reasonable assumption. CCAP dalewlamulative savings of 0.63 MMTGO
over 50 years for an initial investment by the goweent of $195 million. Initial calculations
estimated that Atlantic Station would generate 0$80 million annually in revenue from
property and sales tax, and this funding strearh agitinue to benefit the city long after the
initial investment debt is retiréd.In addition, residents and employees are projetiesave
money by not needing to purchase 73 million gallgasoline. Overall, the Atlantic Station
redevelopment can be considered as zero cost pe&E@p if the “profit” is not rolled back into
the project area, or yielding net savings per foimgreased tax revenues are invested in site
amenities or transportation services.

Estimating Cost-per-Ton CO; for Regional Smart Growth

The Sacramento region’Blueprint Transportation and Land Use Studged cutting-edge
planning software in an extensive public outreacitess to explore alternative growth scenarios
through 2050° The Sacramento Area Council of Governments (SACPI@) compared two
scenarios for the year 2050. The first scenamjegpted past trends of growth and development,
an outward growth pattern with an imbalance of ja@sl housing among subareas. The
alternative assumed regional growth following thef&red Blueprint Scenario, with more
housing choice, infill and better internal jobs-Bmg balance, while population growth was
similar to the Base Scenario. The adopted scenggaiures infill development and
transportation investments that will produce 14cpet less C@ than the business-as-usual
forecast, a cumulative savings of 7.2 MMTLQAs discussed in section 2, SACOG calculated a
$9.4 billion savings in infrastructure costs unBeeferred Blueprint scenario. This process cost
roughly $4 million in expenditures in Blueprint plaing process — a hefty return on investment.
The regional planning process can be viewed aspipéed research and development (R&D)
needed to achieve GHG savings from improved tratieices and accessibility, analogous to
and as worthy of funding as R&D on efficient vebihnd green technologi¥s.

As also discussed in section 2, under the Bluema®nario, transit operating costs would
increase by about $120 million per year and annaasumer fuel expenditures would be $380
million lower. CCAP calculates the net present gatf the increased transit costs, fuel cost
savings and avoided infrastructure costs to be $ilién. Dividing by the cumulative 7.2
MMTCO, savings yields a ndienefitof $198 per ton COsaved. SACOG also assessed the
costs associated with mitigation land purchdéemnd calculated additional savings of $8.3
billion through 2050. Including land purchaseddsea net benefit of $341 per ton £€aved.

“8 http://www.atlanticstation.com/concept_green_prbj&08.php

9 Atlanta Development Authority, “Atlantic Steel Brafield Redevelopment Plan2000

*0 http://www.sacregionblueprint.org/sacregionblueghiome.cfm

°1 Steve Winkelman Testimony to the Subcommitte@echnology and Innovation, House Committee on Seien
and Technology, March 31, 2009
http://www.ccap.org/docs/resources/612/Winkelman¥&fen%20testimony%20_ UPDATE%203%2029%2009 .
pdf

2 Mitigation lands are land that must be purchased Beveloper to satisfy mitigation requirements thuimpacts
from development.
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It is important to note that infill development ceesult in higher upfront costs. Some of these
costs include adding capacity (for utilities, roadsd other infrastructure), acquiring additional
permits (which can be time consuming and complex)dating zoning ordinances, and
conducting associated public participation efforffwus, given the net long-term savings, there is
a well-identified policy need to make it easier ajuicker to plan and build infill and mixed-use
projects, a key element of smart growth. At the esaime, infill development can result in
increased economic activities and tax revenues dhatbe reinvested in site amenities and
transportation alternatives. For Atlantic Statierpected tax revenues of more than $500 million
swamp the $195 million in upfront costs. For Sawato, even if upfront costs amounted to $1
billion, the net benefits would still be $70 pentsaved or $211 per ton counting mitigation land
purchases. In Arlington, increased high value tgreent has brought additional tax revenues,
which have been used to support transit and otlheigipal services.

Estimating Cost-per-Ton CO; for Bicycle I nfrastructure

As discussed in section 2, Portland, Oregon indest#stantially in bicycle infrastructure and
has documented associated GHG reduction benefits RRils-to-Trails Conservancy calculates
that increased bicycling infrastructure in Portlacwlld reduce GHGs by 0.73 MMTGOy
2040, with a net economibenefit of $1.4 billion from fuel and health care cost ings,
equivalent to a net savings of $1,664 per ton of &@uced?>

Estimating Cost-per-Ton CO, from Pay-As-You-Drive | nsurance

Smart transportation pricing can reduce transpgortatGHG emissions while producing
significant consumer cost savings. For examplanghng all car insurance policies to “pay as
you drive” (PAYD) can save money for consumers amglirance companies: up to $50-60
billion annually>® A Brookings study found that a universal PAYDtsys in California would
reduce VMT by 8 percent. In addition, the systeauld generate 7-9 percent (12-15 MMTgO
of the 169 MMTCQ reductions needed to meet California’s AB32 géa2020, reduce annual
fuel consumption by 1.2 billion gallons, and redagepollution® In addition, nearly two-thirds
of households in California would have lower prem&uunder PAYD, saving an average of
$276 per vehicle per year, while lower income gy save even more, and everyone would
benefit from decreases in accidents, because tagsgimakes roads safef.

Estimating Cost-per-Ton CO; from Short-Term Measures

A study from the Organization for Economic Cooperat and Development and the
International Energy Agency finds U.S. oil consuimptand associated G@missions could be
reduced by almost 14.5 percent in the very-shortnteas a result of measures and
programs implemented at less than $3 per of ton, @&luced, including car-pooling,
telecommuting, compressed work week, and instroatioprograms for eco-driving. An

%3 Gotschi,op cit.

>4 Bordoff, Jason E. and Pascal J. Noel. “Pay-As-Poive Auto Insurance: A Simple Way to Reduce Drign
Related Harms and Increase Equity.” Brookings tustin. July 2008
http://www.brookings.edu/~/media/Files/rc/paper§207 payd_bordoffnoel/07_payd_bordoffnoel.pdf

* The Brookings Institution, “The Impact of Pay asuYDrive Auto Insurance in California,”
http://www.brookings.edu/papers/2008/07_payd_calito bordoffnoel.aspx, (accessed Oct. 6, 2008).

%6 Edlin, A. and P. Mandic. “The Accident Externalftpm Driving, 2006.”Journal of Political Economy114.5
(2006): 931-995 http://works.bepress.com/aaronni&li
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additional 2.4 percent reduction can be achieverktycing and enforcing highway speed limits
to 55 mph — a measure which can be implementedastof less than $39/ton G&

Summary: Cost-per-Ton CO, from Smart Growth, Improved Travel Choices & Smart Pricing

The examples above span a range of polices andunesasver different geographic scales and
time frames. The highest cost strategy, though metiidestly priced relative to other emissions
reduction strategies such as carbon capture amdgstois speed limit enforcement, which is
estimated at $39 per ton GOA host of lower cost, short-term measures, sucbaagpooling,
telecommuting and eco-driving come in shy of $3tper CQ. Considering costs and benefits
over a longer time horizon, the Atlantic statiorilindevelopment project in Atlanta costs
nothing and by some estimates is profitable, tiggoreal smart growth efforts in Sacramento are
estimated to yield netavingsof $198 to $341 per ton GQand bicycle infrastructure in Portland
is calculated to yielcsavings of$1,664 per ton. Although these calculations aredesived
using the same methodologies and take into accdiffégrent cost and benefits such as
infrastructure costs, consumer fuel savings, irsgddocal tax revenues and health cost savings,
together they make a compelling case for why it @ago much environmental and economic
sense to invest in smart growth, improved travelias, travel demand management and smart
pricing policies.

Although we cannot simply add together or extrajgoleom these examples to arrive at national
figures, we believe it is possible to produce reabte estimates of nationwide GHG reductions
and their costs. We know that driving less increaisposable income of household and reduces
CO, emissions. Estimates of the average costs of keebperation are $0.55 per mile, while the
GHG emissions from the average light duty vehicidle road today are about 0.46 kg.€@er
mile. Therefore, a cost-free policy that encouragesduction in driving would yield nsavings

of $1,196/ton cost-effectiveness. A more complealysis by the Natural Resources Defense
Council projects the nationwide potential benaditsmart growth over ten years — assuming all
new housing starts to be relatively location-eéfiti and compact, with half as infill and half in
suburban areas. That analysis projects about $&lliéh in economic savings, accompanied by
GHG savings of 595 MMTCgover the course of ten yeafs.

4. POTENTIAL VMT REDUCTIONS ACHIEVABLE FROM BEST PR ACTICES

CCAP reviewed a variety of studies on the VMT sgsifrom comprehensive smart growth,
transit-oriented development and travel demand gemant policies. While each of the studies
is unigue, we believe they provide useful inputdetimating the GHG and financial benefits of
smart growth and smart transportation investmentthis section we review examples based
upon measured data, modeled projections and dspiaagoals.

" OECD/IEA Saving Oil in a Hurry. 2005. www.iea.ce}tbase/Papers/2008/cd_energy_efficiency_policy/5-
Transport/5-SavingQil2005.pdf,

%8 Biirer, Mary Jean, David B. Goldstein, and Johrtzétéw. “Location Efficiency as the Missing Piedetle
Energy Puzzle: How Smart Growth can Unlock Trillidnllar Consumer Cost SavinjsPresented at the 2004
ACEEE Summer Study on Energy Efficiency in Buildihdsilomar, California, August 2004.
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Measured VMT Reductions

Over the last few decades the Portland, Oregonomeatitan region has implemented smart
growth policies, improved transportation choices] gollected data to measure its success. In
the 1970s, the city had a serious air quality pbhlnd rising car dependence. Leaders shifted
funds designated for construction of a new freewmexpanding public transportation. The
region adopted an urban growth boundary, a parkamgfor the downtown, and urban design
standards. The region has invested relativelg litt road capacity expansion since the mid-70s,
instead focusing on maintaining its existing roadd developing a well integrated light rail, bus,
and streetcar network with pedestrian and bicydlendly streets. Portland and adjoining
suburban Multnomah County adopted a climate agilan in 1990, taking steps to reduce traffic
growth, expand travel choices, and support smagranvth. Since 1990, only 8 percent of the
housing growth in the Portland region has gone béybe urban growth boundary. Since 1990,
the region developed 48 miles of light rail ancestcar, boosted the number of frequent bus
routes from 4 to 16 and seen a 90 percent incri@asansit use. Between 1999 and 2005, the
region added 40 percent more miles to the bikevewark and cycling has increased five-fold
since 1990. While national VMT per capita grew bpécent, between 1990 and 2007 in the
Portland-Vancouver regionVMT per capita fell by 8-10 percent. During this same time, the
region brought its GHG emissions back to 1 percambve 1990 levels by 2008, while
population grew by 14 percent and the region grewraeconomic center.

In Arlington, Virginia , extensive transit-oriented development policie®ended to increase
density along transit lines expanded travel andsimguoptions. County data indicate that
population has grown more than 1 percent per yéérwo growth in VMT .>* Thiswould be
equivalent to a 20-30 percent reduction in VMT papita from 1980 to 2005. The County is
pursuing household VMT data to enhance their measent of VMT per capita. Residents take
47 percent of commute trips via transit, walkingbiking compared to 29 percent for the region,
and only 12 percent households are car-free, cadpty 4 percent in the region. And, as
discussed in section 2, by attracting businessebngton has reaped extensive economic
benefits and increased tax revenues.

The Atlantic Station development was projected to reduce per capita \WIBO percent, and
initial site review indicates &9 percentreduction in resident VMT and a 36 percent redurcti
for employee VMT.

Modeled VMT Reduction Projections

Sacramento incorporated the Preferred Blueprint land use a&gGeninto their Metropolitan
Travel Plan, and found that while increasing popoibawill cause total VMT to climb, VMT per
capita will decreasbetween 6 and 10 percerﬂhrough 2035 due to the closer destinations and
alternative transportation choices in the Blueppian®®

Assessment of comprehensive travel demand managerpelicies using integrated
transportation and land use models identified ofpmaties to cut VMT by 20 percent over a 20

%9 personal communication, Dennis Leach, May 4, 2009.
0 Sacramento Area Council of Governmefi&cramento Region MTP 20352007
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year planning horizon by investing more in trangss in new roads, by giving consumers cash
savings instead of driving subsidies, and promatiagsit-oriented developmetit.

The McKinsey and Company study f@eorgia, which included a number of transit, system
efficiency and TDM measures, project3 @ercentreduction in VMT per capita for the Atlanta
metropolitan area, from 2010 to 2030.

In Growing Cooler, Ewing et al. examined a scenario with increasausity, slower growth in
highway construction, faster growth in transit uaed widespread pricing policies and found
that VMT per capita could be reducéd percentbelow 2007 levels by 2036.

The Federal Highway Administration has summarizedlifgs from many regional studies
looking at the potential of varioywicing and transportation management strategiego cut
GHGs, identifying multiple strategies — especiatlythe pricing arena - that individually can
yield VMT and GHG reductions df0 percentor more®

VMT Reduction Goals

The Washington Statelegislature has set a goal to reduce statewide \YeiTcapita 30 percent
below 2020 levels by 2035, equivalent t@& percent reductionin VMT per capita below
2005 level$’

New York State has adopted a goal teduce total VMT by 10 percentbelow projected levels
by 2020, which would keep per-capita VMT flat atlRdevels.

Estimate of Potential VMT Reductions from Comprehensive Applications of Best Practices

The measured, modeled and aspirational per-cait@ kéductions described above range from
6-50 percent, with many of the studies falling witthe 10-20 percent range. Based on these
studies, CCAP concludes that a 10 percent reduatigrer-capita VMT by 2030 is achievable
with comprehensive application of best practices.

A 10 percent reduction in VMT per capita from 20@%els could be achieved with a VMT

growth rate of 0.4 percent per year, bringing VMiT2030 10 percent higher than 2005 levels.
Assuming significant progress on vehicles and faslsvell (Figure 4), passenger vehicle ,CO
emissions would be 33 percent below 1990 leveZB0 — on path to climate protection.

®1 Johnston, R. “Review of U.S. and European Regibtaleling Studies of Policies Intended to Reducedviped
Travel, Fuel Use, and Emissiohd/ictoria Transport Policy Institute. August 2006,
http://www.vtpi.org/johnston.pdf

62 Based on Ewing et al. (2008 cit., Chapter 8.

83 U.S. Federal Highway Administration, “Transpomatiand Global Climate Change: A Review and Analgsis
the Literature’ Strategies to Reduce Greenhouse Gas Emissions Tiransportation Sourcg 1998
http://www.fhwa.dot.gov/environment/glob_c5.pdf.

% pPersonal communication, Karin Landsberg, WSDOT@te Change Technical Program Lead, April 23, 2009.
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Figure 4. Passenger Vehicle GHG Emissions Forecagmart Growth Case

140%
130% t=c=ceccsmcsasccsessssasassasassasassasassscasasaananss
120% e e et e VMT
110% e e e e e (+0.4%/ yr)
35 100%, Qe e p g o= cccsaaanasenanaanananennnsananas
o
o 90% Focccccmcccccncacce e Mg cc i et s i s e e T 1 :
§ 807 - VMT,;E.‘;plta
R CET I e O CRR -
B0% +ocmcccemananaaaaa- Target || el
500 Fmmmmmm e e e . CO2
40% T T T T i 33% < 1990
2005 2010 2015 2020 2025 2030
y . Source: CCAP calculations based on assumption®df percent VMT/year,
€ Clnn Ao Bolley 55 mpg CAFE standard in 2030, 15 percent redudtiofuel lifecycle GHG

intensity

Leveling VMT growth would not likely arise solelydm policies to increase accessibility and
improve travel choices -- travel demand manageraedtpricing policies would also need to be
part of the packag®.In addition, demographic changes, market changdshiagher fuel prices
are all likely to play a role, as discussed inisecp.

A 10 percent decline in per-capita VMTwould result in annual savings &85 MMTCO3 in
2030°° These GHG reductions would Bpproximately 6 percent of the 2030 GHG reductioal g
proposed in the American Clean Energy and SecActyandequivalent to the annual emissions of
some 30 million cars or 35 large coal platts.

We do not include the additional GHG benefits adueed traffic congestion that could be
produced by this cut in traffic which could be het increased by smart traffic management.
Nor do we include GHG savings from reduced buildngrgy and water consumption.

Reducing per-capita VMT by 10 percent would reliseene of the abatement burden from other
sectors of the economy. The total value of emissallowances that would be needed by other
sectors to cover the same number of tons is $8i8rbper year in the 2030 carbon market ($61
per ton in 2006 dollars x 145 million tons). Tha/mgs actually understates the improvement in
the overall cost effectiveness of the legislatioowever, as VMT reductions would reduce the
price of remaining allowances for all regulatedtesd.

% Johnstonop cit.

% This is the difference between Figures 3 and 4.d@lculations assume 55 mpg CAFE standards in 2680 15
percent reduction in fuel GHG intensity. GHG sagmttributable to VMT reduction would be higheoife were
to assume lower mpg or fuel GHG savings.

7 GHG savings from VMT reduction would be highewié had assumed lower mpg or fuel GHG savings. Coal
plant and car estimates based on current US avefaga 600 MW coal plant and on-road light duthiete fleet.
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5. CONCLUSIONS

Using cap-and-trade revenues to fund smart growthimproved transportation choices is an
investment in energy efficiency that yields enecggt savings dividends, kind of like switching
to an energy-efficient light bulb. Unlike a lightib, though, smart growth investments can also
reduce net infrastructure costs, attract privatesiment and generate new revenue streams. If
we ignore the full economic benefits of smart gitowwe will miss inexpensive and money-
saving GHG reductions that provide additional beséd our communities.

Dedicating cap-and-trade allowance revenue valwessrhart transportation investments,
supportive land use and travel demand managemesures can therefore lower economy-wide
GHG mitigation costs, lower household transportatosts and yield broad economic returns.
We have demonstrated that the long-term economybagzk from coordinated planning for

GHG reduction — including smart growth policies,cr@ased transportation choices,
transportation pricing and travel demand managemeriar exceeds the upfront costs of those
activities. The examples in this report are onlfea of the many communities that “Ask the

Climate Question” and have realized the econompodpnities that come from linking climate,

transportation and land use policies.

Federal climate policy alone cannot resolve theona transportation issues and slow VMT
growth — complementary transportation policies panagrams are required. However, climate
change policy can and should provide tools andniiees to utilize the most cost-effective GHG
reductions possible, while leveraging additionalefiel, state, local, and private resources for
these investments. Just as major market penetratioplug-in hybrid electric vehicles is
dependent on investments in research and develdpfieeleral incentives to remove current
barriers to smart transportation investments acessary.

One way to immediately remove barriers to low-carlbransportation is to fund the backlog of
unfunded and ready-to-go transit, bicycle, and p&@e projects throughout the nation. These
projects represent immediate investment opporesjitand applying climate revenues to these
projects will reduce GHG emissions in both the shand long-term. Bicycle and pedestrian
projects alone represent $3.7 billion in unmet rfevhile 78 regions in 37 states have proposed
400 new transit projects worth $248 billith.

Giving states, MPOs and the local governments aokébols and incentives to expand and
improve low-carbon travel choices, enhance systdfitiency, reduce congestion, and

encourage compact growth patterns is an effectiag to help achieve local, state and national
GHG reduction goals. Directing 10 percent of cag-tade allocation values toward smart
planning and low-carbon transportation investmerdsld not only provide long-term economic

benefits, but would strengthen our communities bhelp build the foundation for a healthy,

vibrant and equitable future.

% America Bikes, “Ready to Go Bike and PedestrianjeRts.” 2009.
www.americabikes.org/docs/America_Bikes_Ready to RBojects_Ir.pdf

% Center for Transit Oriented Development. “Jumptftg the Transit Space RateDctober 2008.
http://reconnectingamerica.org/public/display_afseipstartingtransit
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