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• U.S. Environmental 
Protection Agency

• U.S. Federal Highway 
Administration

• U.S. Federal Transit 
Administration

• American Public 
Transportation Association

• Environmental Defense

• ITS America

• Shell Oil

• Natural Resources Defense 
Council

• Kresge Foundation

• Surdna Foundation 

• Rockefeller Brothers Fund

• Rockefeller Foundation

• Urban Land Institute

Multiple Sponsors on Steering Committee

Stakeholders

Diverse group, each with compelling objectives

Presenter
Presentation Notes
Despite some different objectives/viewpoints, all agreed on need for consistent approach and comparable #’s as starting point for ongoing/future policy debate
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Filling the Gap 
Moving Cooler

Study Objective  

• Examine the potential 
of VMT and travel 
efficiency strategies to 
reduce GHG emissions

• Moving Cooler targets 
2 of the 4 “legs”

• McKinsey study 
addresses vehicle 
technology and fuels

Presenter
Presentation Notes
Note what McKenzie (transportation technology and fuels) and Growing Cooler (land use) accomplished – Growing Cooler is the companion study, McKenzie address the other two “legs”
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Transportation’s Contribution to U.S. GHGs

Source:  Environmental Protection Agency (EPA).  “Inventory of U.S. Greenhouse Gas Emissions and 
Sinks:  1990-2007,” April 2009, http://epa.gov/climagechange/emissions/usinventory.html.

U.S. GHG Emissions by 
End Use Economic Sector 2006

U.S. GHG Emissions 
Breakdown by Mode

Electricity 
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Light-Duty 
Vehicles
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Heavy-Duty 
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19.6%

OtherOther
2.0%2.0%
RailRail
2.7%2.7%
MarineMarine
4.9%4.9%

AircraftAircraft
11.5%11.5%



Assumptions for Baseline

Travel continues to growTravel continues to grow VMTVMT 1.4%/yr1.4%/yr

TransitTransit ridershipridership 2.4%/yr2.4%/yr

Fuel costs increaseFuel costs increase $3.70/gal. in $3.70/gal. in 
2009*2009*

1.2%/yr1.2%/yr

Fuel economy increasesFuel economy increases 
steadilysteadily

Light dutyLight duty 1.91%/yr1.91%/yr

Heavy dutyHeavy duty 0.61%/yr0.61%/yr

*AEO high fuel price scenario
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Moving Cooler Baseline to 2050
National On-Road GHG Emissions (mmt)
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Range of Strategies Examined
VMT Focus

Parking, cordon, and 
congestion pricing
Economy wide pricing 
Land use and nonmotorized
Urban transit – fares, LOS 
and service expansion
Intercity passenger rail
and high-speed rail
Car sharing, employer based 
commute 
Consolidated freight facilities
Rail and marine infrastructure 
bottlenecks

System Efficiency Focus
Congestion pricing
HOV/Managed lanes
Speed limit reductions
Eco-driving
Systems operations and 
management, bottleneck relief 
and capacity expansion
Overweight load permits, WIM 
screening, truck stop anti-idling
Truck-only lanes



Example: Pricing Strategies

FederalFederal

StateState

Regional Regional 

Local Local Parking pricingParking pricing

Parking pricingParking pricing

Cordon pricingCordon pricing

Congestion pricingCongestion pricing

VMT feesVMT fees

PAYD InsurancePAYD Insurance

VMT feesVMT fees

Motor fuel tax or carbon priceMotor fuel tax or carbon price



7 Area Types

Density/Level of TransitDensity/Level of Transit

Large urbanLarge urban HiHi LowLow

Medium Medium 
urbanurban HiHi LowLow

Small urbanSmall urban Hi Hi LowLow

NonurbanNonurban



3 Deployment Levels per Measure

Sample Parameters     Sample Parameters     
(congestion pricing)(congestion pricing)

ScopeScope IntensityIntensity

Expanded Expanded 
current practicecurrent practice

Large urban Large urban 
areasareas

Peak hour at Peak hour at 
$0.45/mile$0.45/mile

More More 
aggressiveaggressive

Large and Large and 
medium urban medium urban 

areasareas
Peak hour at Peak hour at 

$0.69/mile$0.69/mile

Maximum effortMaximum effort
Large, medium, Large, medium, 
and small urban and small urban 

areasareas
Peak hour at Peak hour at 

$0.69/mile$0.69/mile



Findings:  Individual Strategies

Individual strategies achieve varying levels of GHG 
reductions, ranging from <0.5% to over 4.0% 
cumulatively to 2050

Examples 

• Speed limit reductions, eco-driving

• PAYD insurance, VMT fees

• Operational and ITS improvements

Some strategies with marginal GHG benefit meet other 
important goals

Presenter
Presentation Notes

Bullet 2 – ok

Bullet 3 - Define what economic growth means – ie is this GDP or economic benefit/ROI? – present this bullet as strategies have positive return on investment

Bullet 4

Bullet 5 – national, state and regional challenges vary – study reinforces need to include sustainability in local/regional/state planning efforts
- Ignoring overlaps, there is a lot of flexibility in the measures considered to develop targeted bundles to address specific needs/goals 



Findings:  Individual Strategies (Examples)
Cumulative GHG reduction from baseline, 2010-2050

0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

Eco-driving

Land use/smart growth

Congestion pricing

Employer based 
commute/parking …

Urban & intercity public 
transit

Multimodal freight 
strategies

Nonmotorized 
improvements

Operational and ITS 
improvements

Expanded Current Practice

Aggressive

Maximum
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Strategy Bundles 
Illustrative Analysis

Low Cost

Near-Term/ 
Early Results

Long-Term/ 
Maximum Results

Land Use/ 
Nonmotorized/ 

Public 
Transportation

System and 
Driver Efficiency

Facility Pricing
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Combinations of transportation strategies can achieve 
GHG reductions from transportation (synergies)

• 4% to 18% GHG reduction from baseline* in 2050 (aggressive 
deployment, without economy-wide pricing)

• Up to 24% GHG reduction from baseline* in 2050                 
(maximum deployment, without economy-wide pricing)

These strategies complement the important (and more 
significant) reductions anticipated from fuel and 
technology advancements

Findings:  “Bundles”

* Projections for on-road surface transportation GHG emissions
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Range of Annual GHG 
Reductions of Six Strategy Bundles 
(Aggressive and Maximum Deployment)

1990 & 2005 GHG Emissions – Combination of DOE AEO data and EPA GHG Inventory data
Study – Annual 1.4% VMT growth combined with 1.9% growth in fuel economy
Aggressive Deployment Levels – Range of GHG emissions from bundles deployed at aggressive level
Maximum Deployment Levels – Range of GHG emissions from bundles deployed at maximum level

Total Surface Transportation Sector GHG Emissions (mmt)
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Economy-Wide Pricing
Mechanisms – Carbon pricing, VMT fee, and/or Pay As 
You Drive (PAYD) insurance

Strong economy-wide pricing measures added to 
“bundles” achieve additional GHG reductions
• Aggressive deployment - additional fee (in current dollars) 

starting at the equivalent of $0.60 per gallon in 2015 and 
increasing to $1.25 per gallon in 2050 could result in an 
additional 17% reduction in GHG emissions in 2050

Two factors would drive this increased reduction
1. Reduction in VMT
2. More rapid technology advances

Presenter
Presentation Notes

Bullet 2 – ok

Bullet 3 - Define what economic growth means – ie is this GDP or economic benefit/ROI? – present this bullet as strategies have positive return on investment

Bullet 4

Bullet 5 – national, state and regional challenges vary – study reinforces need to include sustainability in local/regional/state planning efforts
- Ignoring overlaps, there is a lot of flexibility in the measures considered to develop targeted bundles to address specific needs/goals 
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Economy-Wide Pricing
Total Surface Transportation Sector GHG Emissions (mmt)
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resulting in a doubling or more of GHG reductions
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Direct Vehicle Costs and Costs of 
Implementing Strategy “Bundles”

Note: This figure displays estimated annual implementation costs (capital, maintenance, operations, and administrative) 
and annual vehicle cost savings (reduction in the costs of owning and operating a vehicle from reduced VMT and 
delay). Vehicle cost savings DO NOT include additional costs and savings that could be experienced as a 
consequence of implementing each bundle, such as changes in user fees, travel time, safety, environmental 
quality, and public health. 

2008 Dollars (in Billions)2008 Dollars (in Billions)
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Urban Area VMT per Capita - Bundles               
at Aggressive Deployment (All VMT)

Annual VMT per Capita
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Note: This chart displays changes in annual VMT per capita for defined urbanized areas based on 2000 Census. 
It assumes that these areas do not change in geographic size or that new areas are added through 2050.
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Urban Area VMT per Capita 
Bundles at Maximum Deployment (All VMT)
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Conclusions – Study Findings
Some strategies are effective in achieving near-term 
reductions, reducing the cumulative GHG challenge in 
later years
Investments in land use and improved travel options 
involve longer timeframes but would have enduring 
benefits
Many strategies contribute to other social, economic and 
environmental goals while reducing GHGs
Some strategies have significant equity implications that 
should be examined and addressed

Presenter
Presentation Notes

Bullet 2 – ok

Bullet 3 - Define what economic growth means – ie is this GDP or economic benefit/ROI? – present this bullet as strategies have positive return on investment

Bullet 4

Bullet 5 – national, state and regional challenges vary – study reinforces need to include sustainability in local/regional/state planning efforts
- Ignoring overlaps, there is a lot of flexibility in the measures considered to develop targeted bundles to address specific needs/goals 
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For More Information…

http://movingcooler.info

http://www.uli.org/Books

cporter@camsys.com



EXTRA SLIDES



Nonmotorized Transportation Strategies

Federal

State

Regional 

Local 
Bike lanes

Incentives

Amenities

Complete Streets policies

Investments / incentives

Performance requirements

Investment / incentives

Performance requirements



Public Transportation Improvement Strategies

Federal

State

Regional 

Local 
Increased level of service and travel times

Intercity  bus, rail, high-speed rail expansion

Transit infrastructure expansion

Fare decreases

Investments / incentives

Performance requirements

Investment / incentives

Performance requirements



Regional Ride-sharing, Commute Measures

Federal

State

Regional 

Local 
Car sharing

HOV Lanes

Telework, compressed week

Investment / incentives

HOV Lanes

Investments / incentives

Performance requirements

Car sharing

Employer-based TDM, outreach, support

Employer-based TDM, outreach, support
Telework, compressed week

Performance requirements



Regulatory Measures

Federal

State

Regional 

Local 

Parking restrictions

Incentives

Nonmotorized zones

National speed limits

State speed limits



Operational/ITS Strategies
Federal

State

Regional 

Local 
Active traffic management

Eco-driving training

Ramp metering

Investments / incentives

Performance requirements

Eco-driving training
Variable message signage

Incident management

Road weather management
Arterial management

Traveler information (511)
Vehicle infrastructure integration (VII)

Variable message signage
Road weather management
Vehicle infrastructure integration (VII)

Integrated corridor management



Capacity/Bottleneck Relief

Federal

State

Regional 

Local 

Bottleneck relief

Local input / prioritization

Investments / incentives

Performance requirements

Bottleneck relief

Capacity expansion

Capacity expansion



Freight Sector Strategies
Federal

State

Regional 

Local 

Overweight load permits for containers, LCVs

Investments / incentives
Performance requirements

Rail lines / 
Ports/ 
Terminals/ 
Carriers

Rail capacity improvement

Marine capacity improvement

Weigh in motion screening (WIM)
Electronic credentialing (weight and safety)
Truck stop electrification
Battery operated heating and cooling (APUs)

Truck-only toll lanes
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