
1

ENVIRONMENTAL DEFENSE

Designing Tolls and Public Private Designing Tolls and Public Private 
Partnerships Partnerships 

for High Performance Transportationfor High Performance Transportation

By Michael ReplogleBy Michael Replogle

December 2006December 2006

ENVIRONMENTAL DEFENSE

PPPs for Better Performance and Choice
2

How Do We Want To Use Road Pricing?How Do We Want To Use Road Pricing?
•• Finance/accelerate road expansion?Finance/accelerate road expansion?

•• Spread the peak, manage congestion?Spread the peak, manage congestion?

•• Finance public transport, demand Finance public transport, demand 
management, impact mitigation?management, impact mitigation?

If tolls pay only for new roads, If tolls pay only for new roads, 

equity and environment sufferequity and environment suffer
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Effect of More Tolls and PublicEffect of More Tolls and Public --Private Private 
Partnerships in TransportationPartnerships in Transportation

�� Better performance with more choices? Better performance with more choices? 

Or just more roads, sprawl, pollution?Or just more roads, sprawl, pollution?

�� Greater clarity about objectives?Greater clarity about objectives?

Or less public voice in setting priorities?Or less public voice in setting priorities?

�� Greater  accountability for outcomes? Greater  accountability for outcomes? 

Or less transparency? Or less transparency? 
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SAFETEASAFETEA--LU: Transportation Plans LU: Transportation Plans 
Must Meet Federal Planning ObjectivesMust Meet Federal Planning Objectives

New duty for state and metropolitan New duty for state and metropolitan 
transportation plans to achieve transportation plans to achieve allall the the 
planning objectives in U.S. federal planning objectives in U.S. federal 
SAFETEASAFETEA--LU law adopted in 2005:LU law adopted in 2005:

�� Serve mobility needsServe mobility needs

�� Foster economic developmentFoster economic development

�� While minimizing fuel use andWhile minimizing fuel use and

�� While minimizing air pollutionWhile minimizing air pollution

This is a major new system asset This is a major new system asset 
management challenge for states and management challenge for states and 

Metro Planning OrganizationsMetro Planning Organizations
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Planning Strategies Likely Capable of Planning Strategies Likely Capable of 
Achieving All Objectives IncludeAchieving All Objectives Include

•• Real time traffic operations Real time traffic operations 
management and monitoring, ramp management and monitoring, ramp 
metering, incident clearancemetering, incident clearance

•• Bus Rapid Transit (BRT)Bus Rapid Transit (BRT)

•• Improved rail, coastal shipping, Improved rail, coastal shipping, 
truck lanes & intermodal freighttruck lanes & intermodal freight

•• Safe routes to schools & transit, Safe routes to schools & transit, 
complete streets for walk/bikecomplete streets for walk/bike

•• Dynamic ridesharing, PAYD Dynamic ridesharing, PAYD 
insurance, parking cashinsurance, parking cash--outout

•• Smart growth transportationSmart growth transportation

•• Tolls for congestion management Tolls for congestion management 
on existing and new lanes on existing and new lanes 

•• Contracting for performanceContracting for performance
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40+ Scenario Studies Show VMT, Fuel Use Can Be 40+ Scenario Studies Show VMT, Fuel Use Can Be 
Cut By 20+% With Combined StrategiesCut By 20+% With Combined Strategies

Synthesis of Regional Studies Shows:Synthesis of Regional Studies Shows:

�� Best performance: Transit Oriented Best performance: Transit Oriented 
Development with more public transportation Development with more public transportation 
and no new roads and no new roads 

�� More roads & transit capacity without pricing More roads & transit capacity without pricing 
roads and parking yields ineffective transit roads and parking yields ineffective transit 

�� High fuel taxes, work trip parking charges, allHigh fuel taxes, work trip parking charges, all--
day tolls boosts effectiveness day tolls boosts effectiveness 

Source: Robert A. Johnston, Review of U.S. and European  Regional Modeling 
Studies of Policies Intended to Reduce Motorized Travel, Fuel Use, and 
Emissions, Environmental Defense, August 2006.
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�� If no existing lanes are tolled, tolls must be set very high on If no existing lanes are tolled, tolls must be set very high on 
costly added HOT lanes to keep them congestion free, with costly added HOT lanes to keep them congestion free, with 
little revenue left over for transit improvements little revenue left over for transit improvements 

�� But congestion charges on entire motorway system could But congestion charges on entire motorway system could 
curb congestion with lower tolls; tolls could pay for high curb congestion with lower tolls; tolls could pay for high 
performance transit and traffic management performance transit and traffic management 

More Toll Lanes vs. Road Pricing for 
Traffic Management and Better Transit?
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Construction of Costly New Toll Roads & Construction of Costly New Toll Roads & 
HOT Lanes Spurs Traffic and Pollution HOT Lanes Spurs Traffic and Pollution 

•• Intercounty Connector $3 b tolled outer Intercounty Connector $3 b tolled outer 
beltway north of Washington, DC beltway north of Washington, DC 
would boost 2030 transportation GHG would boost 2030 transportation GHG 
emissions 5% for DC region compared emissions 5% for DC region compared 
to doto do--nothingnothing

•• Cheaper transitCheaper transit--oriented investment oriented investment 
alternative that tolls existing alternative that tolls existing 
motorways to fund transit would do motorways to fund transit would do 
moremore to cut congestion and cut GHG to cut congestion and cut GHG 
emissions 6% for entire region emissions 6% for entire region 
compared to docompared to do--nothing nothing 
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PPP Concessions: Designed to Boost PPP Concessions: Designed to Boost 
System Performance and Travel Choice?System Performance and Travel Choice?

�� Concessions: for what, how long?Concessions: for what, how long?

�� Contracts: aligned with planning goals?Contracts: aligned with planning goals?

�� NonNon--compete agreements? Toll rate compete agreements? Toll rate 
caps? Public sector equity stake?caps? Public sector equity stake?

�� Environmental performance standards Environmental performance standards 
and agreements? and agreements? 

�� Use of toll revenues?Use of toll revenues?

�� Disclosure, transparency, oversight?Disclosure, transparency, oversight?
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Congestion Management Payment: Congestion Management Payment: 
Rewarding Traffic ManagementRewarding Traffic Management

Payment to concessionaire based on measured actual Payment to concessionaire based on measured actual 
hourly traffic speeds and flows by 2km road segmenthourly traffic speeds and flows by 2km road segment

Congestion 
Management 
Payment 
Contract 
Darrington to 
Dishforth A1 
Highway in 
Yorkshire, UK

(a non-tolled 
road)

Source: http://wip.tu-berlin.de/workshop/2005/papers/briggs_drewett_Private%20_Financing_of_Projects.pdf; Clement Walsh (PricewaterhouseCoopers)
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Why Not Link Concessionaire Why Not Link Concessionaire 
Compensation to System & Environmental Compensation to System & Environmental 

Performance?Performance?

�� Payment to contractor based in part on personPayment to contractor based in part on person --km & tonkm & ton --
km moved at given level of service instead of toll collectedkm moved at given level of service instead of toll collected

�� Payment adjusted for environmental performancePayment adjusted for environmental performance

�� Accrual of penalty points beyond a limit triggers d efault Accrual of penalty points beyond a limit triggers d efault 
and remedy periodand remedy period

�� Failure to remedy means contract terminationFailure to remedy means contract termination

Adapt from example of British Columbia’s Sea-to-Sky  Highway:

PPP deal total payment = (Availability payment) + (Vehicle usage payment ) 
+/- (Performance Incentive payments) + (End Payments )
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Congestion Management: Key to High Congestion Management: Key to High 
Performance Corridors Performance Corridors 

If congestion reaches critical point, speeds drop, vehicles buncIf congestion reaches critical point, speeds drop, vehicles bunc h h 
up, and per lane throughput plummetsup, and per lane throughput plummets
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Tolls: A Traffic Management Tool or Tolls: A Traffic Management Tool or 
Just A Way to Build More Roads?Just A Way to Build More Roads?

Traffic in Peak Hours on Eastbound 
SR91 Friday Afternoons 2004
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Average Traffic Speed Peak Hours Eastbound 
SR 91 Friday Afternoons 2004
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Report to Congress on the Value Pricing Pilot Program Through March 2004, US Federal Highway Administration (2004), available at:
http://knowledge.fhwa.dot.gov/cops/hcx.nsf/All+Documents/AD276ECC2E3A077885257005006B5614/$FILE/March%202004%20Report%20of%20Congress.p
df
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Commute Benefit Incentives & PayCommute Benefit Incentives & Pay --AsAs --YouYou --Drive Drive 
Insurance Cut Congestion, Fuel Use, EmissionsInsurance Cut Congestion, Fuel Use, Emissions

�� CashCash --inin --lieulieu --ofof --parking and employer parking and employer 
provided transit benefits can cut auto provided transit benefits can cut auto 
trips by 10trips by 10 --30%30%

�� PAYD Insurance: potential 10% cut in PAYD Insurance: potential 10% cut in 
traffic and saves consumers moneytraffic and saves consumers money
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Bus Rapid Transit Can Cut Congestion, Bus Rapid Transit Can Cut Congestion, 
Fuel Use, EmissionsFuel Use, Emissions

Running Ways

Stations & Terminals

Systems

Vehicles

Service Plan
Courtesy of Sam Zimmerman, DMJM+HARRIS
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Dynamic Dynamic RidematchingRidematching : Expanding Travel : Expanding Travel 
Choices Where Transit Does Not ReachChoices Where Transit Does Not Reach

PayPay--meme--notnot--toto--drive systems (drive systems (www.nuride.comwww.nuride.com))
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Ramp Metering Can Cut Congestion, Ramp Metering Can Cut Congestion, 
Fuel Use, EmissionsFuel Use, Emissions
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Ramp Meters Improve Traffic Flow
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Signal Retiming Can Cut Signal Retiming Can Cut 
Congestion, Fuel Use, EmissionsCongestion, Fuel Use, Emissions

Effect of Signal Retiming on 
Peak Road Travel Time

��������	��
����	�
����� ��������	
���
��
���������
��
�����
����
���	������������������������
�������������



4

ENVIRONMENTAL DEFENSE

PPPs for Better Performance and Choice
19

Rapid Incident Management Rapid Incident Management 
Can Cut Congestion, Fuel Use, Can Cut Congestion, Fuel Use, 

EmissionsEmissions
Potential impact of Potential impact of 
incidents on vehicle incidents on vehicle 
throughput capacity of 3throughput capacity of 3--
lane divided freeway:lane divided freeway:

–– Car out of gas on Car out of gas on 
shoulder: shoulder: --20%20%

–– Disabled car blocking 1 Disabled car blocking 1 
lane: lane: --50%50%

–– Accident blocking 2 Accident blocking 2 
lanes: lanes: --85%85%
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OBDO: Performance Incentives Set OBDO: Performance Incentives Set 

to Meet Planning Objectivesto Meet Planning Objectives

1.1. Add new bus/van services, rush hour Add new bus/van services, rush hour 
shoulder lanes, contract for tollshoulder lanes, contract for toll--based road based road 
traffic management services in congested traffic management services in congested 
corridor corridor 

2.2. Tolls set by concessionaire to manage Tolls set by concessionaire to manage 
demand and keep congestion from demand and keep congestion from 
degrading peak road capacitydegrading peak road capacity

3.3. Tolls revenues dedicated to corridor Tolls revenues dedicated to corridor 
improvement: road, public transport, improvement: road, public transport, 
walk/bike access, impact mitigationwalk/bike access, impact mitigation

4.4. Concurrent Real and Shadow Tolling: Concurrent Real and Shadow Tolling: 
private operator fee based on persons private operator fee based on persons 
moved without congestion, independent of moved without congestion, independent of 
congestion toll revenuescongestion toll revenues

DeCorla Souza, A New Financing Approach for Transportation Infrastructure Expansion, Transportation Research Board 2006

CopyrightCopyright©© 1999 Eagle1999 Eagle--Tribune PublishingTribune Publishing
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Public has approved of tolls on Public has approved of tolls on 
formerly free roads when used to formerly free roads when used to 
improve public transport, cut improve public transport, cut 
congestion, boost travel speeds:congestion, boost travel speeds:

�� LondonLondon
�� SingaporeSingapore
�� OsloOslo

Tolling Existing Lanes: Acceptable Tolling Existing Lanes: Acceptable 
When It Boosts Performance, Choices When It Boosts Performance, Choices 

Source: Kristian Wærst, Norwegian Public Roads Administration

Don’t Know
1%

Approve
88%

Disapprove
11%

FasTrak Customer

San Diego’s Popular I-15 HOT 
Lane

Popular opinion on cordon charge in Popular opinion on cordon charge in 
Stockholm Stockholm forfor -- againstagainst::

BeforeBefore start of tolling:  start of tolling:  31%31% -- 6262%%

AfterAfter 6 months:  6 months:  5252%% -- 40%40%�� TrondheimTrondheim
�� BergenBergen
�� StockholmStockholm
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Congestion Charging for High Congestion Charging for High 
Performance NetworksPerformance Networks

Stockholm Central Area ChargeStockholm Central Area Charge

–– Traffic reduced overall by Traffic reduced overall by ¼¼

–– Queue times down 30Queue times down 30--50%50%

–– Emissions down 14%Emissions down 14%
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Boosting Travel Choices Is CrucialBoosting Travel Choices Is Crucial
Stockholm Congestion Charge implemented to boost pu blic transporStockholm Congestion Charge implemented to boost pu blic transpor tt

Road charging Road charging 
plus better plus better 
transit service transit service 
resulted in:resulted in:

�� 45,000 more 45,000 more 
public transport public transport 
passengers/daypassengers/day

�� Faster bus Faster bus 
speedsspeeds

Source: Source: 
http://www.stockholmsforsoket.se/upload/Infomaterial%20MAK/Gunnahttp://www.stockholmsforsoket.se/upload/Infomaterial%20MAK/Gunnar%20MAK%20Impacts%20juni%2006%20low.pdfr%20MAK%20Impacts%20juni%2006%20low.pdf

New government will reinstate congestion charge to fund roadsNew government will reinstate congestion charge to fund roads
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Environmental and Community Environmental and Community 
Performance AgreementsPerformance Agreements

�� Cut political and regulatory Cut political and regulatory 
risk by ensuring PPP toll risk by ensuring PPP toll 
roads exceed state & federal roads exceed state & federal 
requirementsrequirements

�� Streamline compliance Streamline compliance 
through community and through community and 
environmental agreements environmental agreements 
with dedicated funding for with dedicated funding for 
monitoring and mitigationmonitoring and mitigation
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Los Angeles Airport CBA: Model Los Angeles Airport CBA: Model 
for Other Infrastructure Deals?for Other Infrastructure Deals?

LAX Community Benefits Agreement includes:LAX Community Benefits Agreement includes:

•• Sound proofing schools and homes Sound proofing schools and homes 

•• Retrofit diesel equipment to cut pollution 90%Retrofit diesel equipment to cut pollution 90%

•• Electrify airplane gates to end jet engine idlingElectrify airplane gates to end jet engine idling

•• Study health impacts of airport operations on Study health impacts of airport operations on 
communities communities 

•• $15 million for job training, with local hiring $15 million for job training, with local hiring 
and contracting programand contracting program

•• Monitor & enforce the agreement's provisions Monitor & enforce the agreement's provisions 
to hold LAX accountable to the communityto hold LAX accountable to the community

26 community & 
environmental groups, 
school districts, labor 
unions signed 2004 
agreement with city & 
airport authority 
regarding LAX expansion
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Environmental Performance AgreementsEnvironmental Performance Agreements

�� Weak postWeak post--concession agreement concession agreement 
environmental management plans: environmental management plans: 

–– incentive to cut cost of environmental incentive to cut cost of environmental 
compliance, not boost performance compliance, not boost performance 

–– focused on focused on ““howhow”” rather than rather than ““whatwhat””

•• Consider alternatives, secondary, Consider alternatives, secondary, 
indirect, induced impacts, mitigation, indirect, induced impacts, mitigation, 
ideas from key stakeholders ideas from key stakeholders -- design design 
PPPs & tolls for high performancePPPs & tolls for high performance
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For More InformationFor More Information

Michael ReplogleMichael Replogle
Transportation DirectorTransportation Director
Environmental DefenseEnvironmental Defense

1875 Connecticut Ave. NW1875 Connecticut Ave. NW
Washington, DC 20009Washington, DC 20009

mreplogle@ed.orgmreplogle@ed.org
202202--387387--35003500

www.environmentaldefense.orgwww.environmentaldefense.org/g/g
o/transportationo/transportation


