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Overview of Transportation Emissions
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· The transportation sector is responsible for 14% of total global GHG emissions and 18% of total global CO2 emissions. 

· These numbers indicate that approximately 6,000 million tons of carbon dioxide have been released into the atmosphere due to the combustion of fossil fuels during world transport. 

· By mode, road vehicles represent the large majority of emission at 72% and within road transport, cars, mini-vans, SUVs, and light truck, which are classified as light duty vehicles, are responsible for nearly half of transportation energy use and 80% of total gasoline use. 

TRANSPORTATION EMISSIONS BY REGION AND PROJECTED GROWTH
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· Currently, five countries are responsible for 2/3 of global transportation emissions: the US, EU, Japan, China, and Russia. 

· CO2 emissions are projected to increase globally by 50% by 2020, with developing countries showing the highest rates of increase. China especially shows a particularly high rate of increase at 143%. 
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URBAN TRANSPORTATION

Issues critical to urban mobility

· Increased motorization: economic growth is one of the biggest drivers for increased motorizing, especially relevant in developing world. As growth continues the demand for personal mobility will rise. For example, in China national passenger car sales increased by 76% between 2002 and 2003. Furthermore, the growth and power of the auto industry in many countries encourages motorization while doing little to increase efficiency of products. 
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· Lack of sufficient/affordable public transportation and non-motorized transport options: highly efficient train and subway systems remain unaffordable to many city residents who depend on public transit. Instead, most utilize bus transit. Conventional busses used in developing cities are most often very old, and responsible for a large amount of carbon dioxide and particulate emissions. In addition to a lack of sufficient public transport systems, developing cities are finding it difficult to adapt to current explosions in motorization. Roads remain narrow, without sidewalks, co-existance of different types of vehicles (cars, busses, two-wheelers, rickshaws, bicycles) perpetuates congestion, while discouraging non-motor transport

· Land use development and decentralization: cities are expanding geographically, public transit systems must adapt to discourage further motorization

· Disjointed institutions: particularly in developing world, lack of coordination among government institutions hinders the proper development and maintenance of public transit systems; ex. New Delhi Public Works department constructed pedestrian tunnels for increased bus passengers but failed to coordinate with agencies to determine number of bus stops, so tunnels were not utilized. Ex. Buenos Aires: non-coordination between modes of public transportation made it politically difficult to create a city transportation planning organization.

 Policy Options:

· Demand

· Vehicle tax: improves transport demand management, source of revenue, encourages demand to switch to more efficient vehicles or other modes of transit, however does not add to variable cost of transportation so unlikely to influence vehicle miles traveled or driving habits

· Road Pricing: toll roads, toll bridges, congestion pricing, can reduce vehicle use and shift travel patterns to less congested times, provide revenue for development of infrastructure, 

· Fuel Tax: encourages drivers to make more efficient use of vehicles, or to switch to more environmentally friendly fuels

· Parking Charges: discourages driving private cars in congested areas

· Supply 

· Vehicle/Fuel Technology: Improved fuel economy in conventional vehicles, HEV, PHEV, CNG, LNG, Diesel, Biofuels

· Public Transit/Non-motorized Transit: conventional busses, BRT, rail, cycling, walking

· Land Use: adjusting to decentralizing, coordinating public transportation for maximum efficiency with least disruption to land
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VEHICLE/FUEL TECHNOLGOY

· Hybrid Electric Vehicles (HEVs): combine electric drive (motor, electric storage) and internal combustion engine. Increased efficiency through regenerative breaking, smaller engines, and advanced idling systems. MPG average between 30-40 but ideally up to 60mpg. HEVs are ideal for city transportation as batteries typically last for up to 30 miles. Relatively inexpensive to introduce into market, and do not require new infrastructure for fuel production/distribution.
· Plug-in Hybrid Electric Vehicles (PHEV): battery allows for 20-60 miles of travel. Cost of “electric gallon of gas” estimated to be less than $1.00. Technology developed and functioning, however not commercialized. Plugs in to standard electrical outlet for charging. Damyler-Chrysler only manufacturer currently producing PHEVs, however HEVs can be converted to PHEVs. Biggest hurdle in commercialization is cost of battery which adds an additional $3,000 to cost of regular HEV. Like HEVs, PHEVs are ideal for city driving, however in developing cities where electric grid is unreliable, these vehicles may not be suitable
· Compressed Natural Gas (CNG):  have become increasingly popular in fueling bus fleets. CNG fueled vehicles emit 20% less carbon dioxide than conventional gasoline vehicles. However, the fuel efficiency of CNG is slightly lower than that of gasoline, and CNG vehicles are sufficiently more expensive than conventional vehicles. Additionally, CNG distribution requires separate infrastructure. 
· Biofuels: Ethanol and Biodiesel are becoming increasingly popular in automotive markets. E85 (blend of ethanol with 15% gasoline) is considered a “renewable fuel” and can achieve up to 25% reductions in CO2 emissions. Ethanol can only be used to fuel designated Fuel Flex Vehicles (can also run on gasoline). Biodiesel is seeing significant market penetration, especially outside the US. Because biodiesel can be used in conventional diesel vehicles, this fuel choice is ideal for reducing emissions from the bus and trucking industry.
· Additional measures for increasing vehicle/fuel performance

· Purchasing of smaller, fuel efficient vehicles instead of SUVs
· Regular maintenance of conventional vehicles
· Training drivers on fuel-efficient driving techniques
· Route optimization
MUNICIPAL GREEN FLEET INITIATIVES:

· ICLEI Green Fleets

· Department of Energy Clean Cities Program

· International Council on Clean Transportation

· Plug in Partners
ICLEI Green Fleets

Process: 

· inventory municipal fleet vehicles (type of vehicle, how many, type and quantity of fuel used)

·  set goals for reducing emissions, pollutants, and fuel use

· implement appropriate measures (downsizing/eliminating number of vehicles used; optimizing travel, operation, maintenance; purchasing fuel efficient, alternatively fueled, or electric vehicles)

Strategies:

· Downsizing vehicles: Matching duty requirements of staff to the smallest possible vehicle for the task, substituting smaller vehicles for larger by phasing them in as new vehicles are purchased or by selling larger vehicles.

· Case Study: Metro-Dade County, Florida. Purchasing 150 Dodge Neons instead of larger sedans reduced fleet CO2 emissions by 600 tons annually.
· Optimizing vehicle use: staff carpooling, utilization of software designed to optimize routes.

· Case Study: Toronto, Ontario. Route optimization for solid waste trucks saving 140,000 gallons of fuel and reducing CO2 emissions by 1,500 tons annually.

· Maximize Efficiency: Regular maintenance should be performed on vehicles. Oil should be changed regularly and tires should be kept at the correct pressure at all times. Employees should receive driver training and be awarded incentives for driving efficiently. Establish policy against idling vehicles.

· Case Study: Edmonton, Alberta: increased average fuel economy by 20% after employee training on fuel-efficient driving.

· Electric Drive:  Electric vehicles (EVs) powered by batteries and gasoline-powered generators (hybrids) are already available. These vehicles are appropriate for many tasks and, especially in the case of battery powered Evs, result in a substantial reduction in CO2 emissions.

· Case Study: Chicago, IL. Operating three transit busses powered by hydrogen fuel cells.
· Eliminating fleet vehicles: eliminating excess vehicles according to operational needs will discourage non-critical trips and alternative types of travel. 

· Case Study: Dayton, Ohio. Police bicycle patrols save 2,700 gallons of gasoline and 7.5 tons of CO2 per year.

· Comprehensive Fleet Policy: Passing ordinance or executive order that formalizes green fleet policy.

· Case Study: San Francisco, CA. An ordinance enacted in 1999 requires that all city vehicles purchased by city must meet the ultra-low emission vehicle standard (ULEV) and also requires that 10% of cars and small trucks purchased be electric. 

· Alternative Fuels: Medium and heavy-duty vehicles are particularly good candidates for CNG, LNG, and LPG

· Case Study: Fort Collins, CO. One out of three vehicles operated by city is powered by propane, reducing CO2 emissions by 140 tons per year.

· Public transit, bike, walk telecommuting: employees should be provided with transit passes or reimbursed when using transit of bicycles to travel for work. Another option is to avoid travel altogether by using email, phone, or video technology to accomplish tasks by telecommuting.

· Case Study: San Francisco, CA. Using advanced technology video-conferencing for criminal justice department is reducing CO2 emissions by 300 tons per year.

· Incorporate efficiency into bid specifications: Including a minimum fuel efficiency standard for each vehicle class in procurement specifications results in only the most fuel-efficient vehicles being purchased. 

· DENVER, CO: Model for ICLEI “GREEN FLEETS”

The City and County of Denver operates a combined fleet of 3,500 vehicles. Faced with rising fuel costs, increased air pollution, and Federal mandates to clean the city’s air, Denver enacted the “Green Fleets” executive order on Earth Day in 1993. According to Deborah Kielian, Program Manager of Mobile Sources, “Denver is providing public leadership, saving the City money, managers operate their fleets more efficiently, we benefit from an environmental perspective, and we provide an example to private companies.”

As a result of this order, managers of Denver City fleets must purchase the most cost-effective and lowest emission vehicle possible that still meet the operational requirements of the agency. In order to accomplish this goal fuel efficiency standards are included in procurement specifications. The Green Fleets review process also includes “right-sizing” fleets by reducing vehicle size and eliminating old and underused vehicles. The effectiveness of the program is measured by fleet energy use and CO2 emissions. Originally the program set targets of 1% and 1.5% annual average reductions in fuel expenditures and CO2 emissions, respectively. After achieving substantial reductions the order was revised in 2000, and new goals were targeted to provide more flexibility.

Performance of the Green Fleets program is monitored by a review committee appointed by the Mayor. Because the necessary staff were already in place, the program has not resulted in significant additional expenses for the City. Authorities estimate that Green Fleets activities currently take up 20% of the time of the Manager for Mobile Sources, approximately 5% of the time of Fleet Managers and Review Committee members, and less than 3% of the time of the departmental Environmental Transportation Coordinators.

In 1999:

o Green Fleets Committee decisions offset the City’s fleet growth by 10 vehicles and downsized thirteen others.
o Saved the City $40,000 in annual operation and maintenance costs. 
o Saved the City up to $100,000 in annual capital costs by not purchasing some of the vehicles requested.
o Prevented the emission of 10 to 15 tons of CO2.

NOTES ON ICLEI GREEN FLEETS PROGRAM:

Contact:

Jim Yienger

Director, ICLEI Policy Institute

1620 Eye Street

Washington, DC 20006

Tel +1 (202) 861-6761

jyienger@iclie.org
Jim is currently working with ICLEI staff members to pull further information from their files on the Green Fleets Programs, including emissions reductions protocol. In terms of quantifying emissions, he explains that the transportation measures that affect demand, such as “mixed use development”, are difficult to quantify in theory, as the transportation system is so complex and non-linear. He is aware of a calculator showing the relationship between drip demand and community density that can be used to estimate emission reductions from land-use planning and has put in a request to a colleague to send it to us.

ICLEI also has a Green Fleets program in Europe, however there is no information provided on the website. Jim will pass on further information as it is gathered by the staff.

DOE CLEAN CITIES PROGRAM

Clean Cities is a government-industry partnership that is designed to reduce petroleum consumption in the transportation sector. It is composed of 88 community-based coalitions, voluntary public/private partnerships that work to advance the use of alternative fuels and vehicles, idle reduction technologies, hybrid electric vehicles, fuel blends, and fuel economy.
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Types of Fleets:

· Airport

· Federal Government

· Freight/Package Delivery

· Local Government

· National Parks

· Private Fleets

· Transit Fleets

· University/Business Campus

· Utility Fleet/Military Base

Accomplishments:

· Displaced 1 billion gallons of gasoline from 1994 to 2004, saving $2.5 billion dollars. 

· 951 million gallons through alternative fuels: city coordinators work with fleets, local agencies, fuel providers, and auto manufacturers to help facilitate AFV purchases and install infrastructure using DOE funding. Alternative fuels  include ethanol, biodiesel, CNG, LNG

· 41 million gallons through fuel economy: raising consumer awareness through distribution of Fuel Economy Guide

· 3 million through hybrid electric vehicles: accelerated sale of 10, 500 HEV through local purchasing incentives

· 12 million gallons through idle reduction technologies: fleet operators trained and educated on idle reduction, collaboration with school districts to change idling practices, and with local governments to implement truck stop electrification.

Technical Assistance: Tiger Teams

Provide technical expertise to Clean City Coalitions: planning and implementing AFVs and infrastructure, developing educational and training tools, evaluating legislation.

· Defining school bus infrastructure for CNG fleets

· Planning for AFVs at airports

· Assessing CNG bus stations

· Bus purchasing assistance

CLEAN CITIES INTERNATIONAL: assisting other countries in developing private/public sector partnerships to implement AFV fleets

· Bangladesh

· Chile

· Canada

· EU

· India

· Mexico

· Peru

· Philippenes

NOTES:

The Clean Cities Program is well established in the US. The program has access to an enormous amount of resources as it is part of the DOE’s Energy Efficiency and Renewable Energy Department.

I have not yet reached out to anyone at this program however my contact at UNEP, Lew Fulton suggested speaking with Marcy Rood. 

Marcy Rood
Clean Cities Program Deputy Director
E-mail: marcy.rood@ee.doe.gov
Phone: 202-586-8161 
The International Council on Clean Transportation

· Founded 2001

· Sponsored by Hewitt Foundation and Energy Foundation

· Made up of regulators and experts from leading auto markets around the world

· Focus on researching and creating policy for energy efficient cars, trucks, busses, and transportation systems internationally

Notes:

I have a phone interview scheduled for Wed, July 5th with Joe Ryan, Program Officer and Managing Director. Lew Fulton from UNEP referred me to this contact. From their website it is difficult to say what projects they are currently involved in, however their members of the council are leading experts from many different countries. Both Lew Fulton and Walter Hook (IDTP) suggested that we consult with ICCT as they are the major international group focused on vehicle and fuel technology. Offices are located in DC and San Francisco. 

Plug-in Partners

Plug-In Partners is a national grass-roots initiative to demonstrate to automakers that a market for flexible-fuel Plug-in Hybrid Electric Vehicles (PHEV) exists today.

· Garnering support in the form of online petitions and endorsements by cities across the country 

· Procuring “soft” fleet orders 

· Developing rebates and incentives
Members: Investor owned utilities, National Security Organizations (Center for American Progress), National utilities organizations (Edison Electric), Environmental Groups (ASE),  Non-profits, Public power utilities, 30 cities

· Case Study: Austin, Texas

· Collaboration between city owned utility, Austin Energy, and City of Austin

· City council resolution to support mass production of hybrids

· Austin Energy to allocate $1 million to provide $1000 incentives to the first 1000 purchasers of PHEVs

· Also promotes renewable energy, so utilities will be given emission credits for emissions reduced in transportation sector

· Commitment from city fleets to purchase PHEVs

NOTES: This type of program is ideal for cities like Austin, where the municipality owns the utility. To date there are no publications updating the progress of this initiative. 

Plug In Partners, Daryl Slusher, Austin, TX (512) 322-6210

City of Austin, Will Wynn, Mayor, (512) 974-2250

PUBLIC TRANSPORTATION

Public transportation systems can decrease road congestion and motorization. Efficient public transit systems are affordable, rapid, and easily accessible. Trains and subways are generally the most efficient forms of public transportation as travel occurs in designated lanes and systems are unaffected by road congestion. However, these systems are also extremely expensive to build and maintain, and construction periods for new build are estimated to be up to ten years. As motorization rates are exploding in the developing world, public transit use has been decreasing. [image: image7.emf]
A high leverage form of public transportation that is becoming increasingly popular in both developed and developing cities is Bus Rapid Transit.

Features of BRT systems:

· Frequent service

· Right of way at traffic stops

· Dedicated traffic lanes

· Efficient ticketing systems

· Faster systems for boarding/exiting

· Integration with non-motorized transit and land use

· Up to 10x increased revenue while maintaining modest fares

BRT systems that integrate land use planning have also had success in encouraging cycling and walking. See cases studies pg 16.

ORGANIZATIONS FOCUSED ON PUBLIC TRANSIT

· EMBARQ

· Institute for Transportation and Development Policy

Founded 1985 

Mission: to help municipalities and local NGOs to implement projects which reduce transport emissions and improve mobility of the poor. 

Areas of focus:

· Bus Rapid Transit

· Promotes BRT in municipalities by highlighting existing systems and promoting information sharing among city leaders

· Offers technical, legal, and contractual assistance to cities interesting in developing BRT systems

· Bike Industry

· Rickshaw modernization

· Partnership with US bike companies and African bike retailers to increase bicycle access in modern cities

· Non-Motorized Transport Planning

· Training local NGOs to develop infrastructure that encourages NMT

· Brownfield revitilization

· Transport Policy

· Promoting downtown revitalization and preventing urban sprawl

· Involving NGOs in international agencies 

· Building transport advocacy coalitions

· Technical support to local NGOs

ITDP works only in developing countries:

· Indonesia, India, South Africa, Senegal, Ghana, Brazil, Mexico, China, and Tanzania

Established Contact:

Walter Hook

Executive Director

127 West 26th Street

New York, NY

212-629-8001

SEE NOTES PG 17

ADDITIONAL CASE STUDIES
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MODEL CITIES

Bogota, Columbia

Model city for successful BRT implementation

Benefits:

· 20% reduction in trip time

· 14% reduction in pollution in 2002,  45% reduction expect by 2015, 90% of this decrease resulted from switch from motor vehicle transit

· Noise level reductions

· Car substitution

· Accident Reduction

· Sidewalk recovery

· Bicycle integration 

Curitiba, Brazil

· Model city for land use planning and public transit investment

· Used zoning and public housing policy to direct growth to designated corridors

· Optimal transport modes for each road were determined 

· Public transit rights of way created

· Structural axes created based on city growth pattern, concentrate population and commercial activities along public transit rights of way

· Public transit now supports 70% of average daily commuter trips

I have much more comprehensive notes on these cities and would be happy to share them with the group

· UNITED NATIONS ENVIRONMENT PROGRAM
· GLOBAL ENVIRONMENTAL FACILITY
Interview with Lou Fulton

· GEF is one of three implementing agencies of UNEP.
· Renewal of contributions from 35 different countries, $3 billion over four-year period, $ 1 billion goes to climate change issues and $50 million goes to transport
Currently proposing study to do life cycle analysis in developing countries for biofuels production using jatropha, palm oil, cassava as feedstock. There is currently not enough known about these areas to determine whether or not large scale production of biofuels in developing countries would be sustainable. Would like to create the ‘bible’ for biofuels outlining agricultural issues and environmental safeguards
3 facets to transport:

· Demand: can be improved though BRT and improving bike and pedestrian facilities, most relevant when considering reducing emissions from urban transport

· Supply: improving vehicle efficiency

· Fuel: using alternatives such as CNG, biofuels

Fuel Efficiency

National

· GEF is considering initiating program to help developing world promote efficient vehicles. China is only developing country to set standards. Other countries have shown interest but are unaware of how to go about setting standards and need assistance. Asia Development Banks and others are currently interested in becoming involved. Standards are important because increasing fuel economy is cheapest way to reduce emissions. Believes that most developing countries will be interested in participating in initiative because they don’t have huge car lobbys to prevent success. 

Local

· Local initiatives to increase fuel economy are feasible, such as standards for municipal fleets, however this would not make a large contribution to emissions reductions since municipal fleets only make up a small percentage of transport GHGs. Challenge is also that some efficient vehicles (CNG busses) are much more expensive.
Efficient Vehicles vs. Public transit:

· Anything that you can do to a bus, to change its fuel, is pretty minor compared to moving as many people as possible through mass transit. Bogota’s BRT can save as much as 10 times carbon reductions than fuel switching

CNG

· CNG has been successful in India, but because it reduced pollutants, not because of major carbon dioxide reductions. CNG is a better air quality strategy than a climate strategy. Also, most busses are diesel engines. CNG is 20% more effective than gasoline, but so is diesel. Also, there are methane concerns when considering CNG, however these are not well documented

Biodiesel

· In terms of GHG reduction, biodiesel is best option. However, countries need help getting biodiesel production started. 

· Agricultural/water implications of biofuels production in developing countries not well documented 

· Engineering urban transportation systems to increase mobility without dependence oon cars is critical in reducing emissions in developing world. BRT is superior option because it moves a large amount of people through a city and has the benefits of a subway but at 10th-20th of the price. 
ITDP

Interview with Executive Director, Walter Hook

Approach: 

· Developing traffic system interventions that reduce emissions. 

· Encouraging people to use more energy efficient forms of transport to make their trips

· Focus on building systems that will allow use of public transport, walking, cycling

·  No work in vehicle/fuel technology 

“Legit” interventions:

· BRT

· IDTP studied the historical impacts of metro systems and found that these systems were so expensive and took so long to build that they weren’t able to expand fast enough to cater to metropolitan growth. Resulted in increase in private car ownership and increase in GHGs.

· Assisted in successful BRT development in Curitiba, Bogota, Jakarta

· Data shows that these systems have shifted transportation profoundly. Private car ownership reduced in Bogota

· BRT also encourages cycling and walking. Found that once BRT systems are built, mayors are likely to build bike lanes and sidewalks to get people to BRT

· Traffic demand management measures:

· Congestion charges: municipalities charge for entering congested zones. Success cases: Stockholm, Singapore, London. Economists like Bill Vickrey argue that these types of charges are essential for efficient transportation systems. Currently doing feasibility studies in Jakarta and Sao Paolo. Best to implement in cities that already have some sort of restrictions. 

· Parking Policy: many European success stories, ex Vienna. Attempting to establish policy in Dar es Salaam

· Transited oriented Development

· Reducing need for travel by integrating land use/ housing issues with transit based corridor development

· Somewhat difficult to do in developing countries

· Brownfield Revitalization: removing legal barriers to redevelop land around transit areas. Very important in former Soviet countries.

How IDTP BRT works:

· Facilitate meetings with Bogota mayor Enrique Penalosa and mayor of interested city. Penalosa presents compelling case of BRT.

· Second meeting: more public, involve local NGO partner or institution, invite all important people in field 

· After government decides to participate in project fundraising begins

· Provides technical assistance and monitors project through completion

· Timeframe: depends on mayor and politics, Jakarta BRT only took 2 years

Challenges:

· Corruption in developing cities.

· Tech providers that sell goods to cities are only interested in making money and often time leaves cities with just hole in the ground.

Documentation: working with GEF and World Bank to develop a mechanism for calculating emission reductions for different transportation projects. Difficulty in establishing with method is best.

ITDP has strong relationships with 9 countries around the world

Currently working in Dehi, Amanabad, Jakarta, Senegal, Ghana, Capetown Mexico City, Brazil. Partners in Czech Republic and Hungary

20 people on staff in NYC

20 technical experts working abroad

Work closely with World Bank, GTZ

Funding from GEF
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