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The future is now for NJ Transit to commit to electrify their bus fleet over the next two decades. Dirty diesel buses, especially running through our cities and polluting our air and climate, need to be phased out by 2040. NJ Transit should join other major transit agencies to make the commitment to electrification. The Camden electrification pilot is a good start, but NJ Transit needs to aggressively ramp up electric buses in our cities in the early 2020s and to work to electrify all new bus purchases by the end of the next decade.

Battery-powered electric buses can reduce the environmental and health threats posed by diesel buses while also providing a reliable and cost-effective option for cities and school districts. Advances in electric bus technology and a rapid decline in battery costs over recent years have made electric buses an increasingly viable option for many transit agencies.
There are now more than 500 electric buses on America’s streets and thousands more worldwide,
 with more hitting the streets every day. Radical improvements to electric bus technology and a rapid decline in upfront costs are resolving many of the earlier problems with these vehicles, and a growing number of manufacturers are producing high-quality, increasingly affordable electric transit buses.
We recently released a new report called Electric Buses in America: Lessons from Cities Pioneering Clean Transportation, which profiles six case studies of electric bus rollouts from across the country. These case studies provide valuable lessons on how to implement electric bus adoption, what challenges to expect, and how to begin to overcome those challenges. That report can be found on our website at www.environmentnewjerseycenter.org 
The experience of six early adopters of electric buses illustrates the challenges that agencies have faced, as well as the benefits many have received from their electric bus pilots. To speed up the rollout of electric buses and ensure that cities see the benefits of these vehicles, state and city officials should commit to a transition to electric buses on a specific timeline and create favorable utility rate structures for transit agencies that include reduced off-peak energy rates and limited demand charges.  

Electric buses deliver numerous benefits to the communities they serve. 

· By eliminating diesel exhaust emissions, particulate pollution and pollutants that contribute to the formation of ground-level ozone, they improve the air quality in our communities.
 

· They produce significantly lower greenhouse gas emissions than diesel, diesel hybrid and natural gas-powered buses. Replacing all of the country’s diesel-powered transit buses with electric buses could eliminate more than 2 million tons of greenhouse gas emissions each year.

· Electric buses can deliver financial benefits, including substantially reduced maintenance costs and, in places where utility rate policies are favorable, reduced fuel costs.

· By reducing air pollution, electric buses can also deliver significant societal benefits, including avoided healthcare expenses resulting from cleaner air.

Electric buses have often performed well in early pilots, and have often been cheaper to fuel and maintain than their diesel counterparts. early adopters have experienced a set of technological and economic challenges that have already informed their current electric bus procurement.


· Seneca, SC. In 2014, Seneca became the first city in the world to launch an all-electric bus fleet.
 The buses have outperformed their diesel equivalents in fuel and maintenance costs and exceeded expectations regarding charging time, range and battery life. Seneca views its electric buses as a successful, scalable model of full-fleet electrification.

· Chicago, IL. The Chicago Transit Authority’s rollout of two electric buses in 2014 was one of the first major tests of electric bus technology in a cold winter climate. The vehicles have performed well, have had no difficulty with extreme temperatures, and have saved the CTA more than $24,000 each year in fuel costs and $30,000 each year in maintenance costs.
 The agency is currently moving forward with its commitment to full-fleet electrification by 2040.

· King County, WA. King County Metro Transit has been testing electric buses since 2016. The buses have performed well in a range of weather conditions, but with occasional problems, including issues with battery life and range. Per-mile fuel costs have been higher than for diesel due in part to high electricity demand charges. Taking into account other factors, such as environmental benefits, the agency nonetheless regards its electric buses as providing a good return on investment and plans a large-scale rollout in the coming years.

· Albuquerque, NM. Safety and durability issues with its electric buses, as well as subpar battery life, inadequate range and sensitivity to extreme heat, contributed to Albuquerque’s electric bus tests in 2018 ending in disappointment. Having incorporated safeguards into its contract with the manufacturers to ensure it would lose no money in the event of failure, the city cancelled the contract and returned its buses.
 In August 2019, however, the city announced its intention to buy five new 40-foot electric buses.

PUBLIC HEALTH:

There is no established safe level of exposure to diesel exhaust for children.
 Research has shown that exposure to hydrocarbons from diesel exhaust in early childhood increases the likelihood of developing asthma.
 In 2013, researchers looked at the impact of diesel exhaust particles on children in Cincinnati and concluded that diesel exhaust made the children more susceptible to asthma by turning off certain genes.
 A 2017 Rutgers University study on asthmatic children living near the Port of New York/New Jersey with heavy diesel truck traffic found that greater exposure to carbon soot coincided with markers for lung inflammation.

By limiting emissions of diesel pollution in our city neighborhoods and near schools, electric buses can reduce health risks from air pollution and contribute to healthier communities.  

By reducing the amount of harmful pollutants in the air, electric buses also create savings in health care costs.
 The Chicago Transit Authority, for instance, estimates that a single electric bus saves the city nearly $55,000 every year in avoided healthcare expenses resulting from cleaner air.
 A study conducted by Columbia University for MTA-New York City Transit calculated that electric buses reduced particulate matter emissions by 97.5% compared with diesel buses, producing a healthcare cost savings of approximately $150,000 per bus per year.

Buses are an ESPECIALLY large contributor to criteria pollutants, especially PM2.5 - and that impacts public health.  ChargEVC is currently researching the emission implications of bus electrification, and we have discovered that this particular electrification segment creates a huge shift in not just how much air pollution is generated, but WHERE it is generated.  And we can quantify those differences, especially for PM2.5.  For example, to put a number on it, the new EPA data I am using quantifies the public health impact of a ton of of PM2.5 ON A ROADWAY (i.e. from a bus) at $118,985/ton.  By comparison, the economic impact of that same ton AT A POWERPLANT is $30,078/ton.  Roadway emissions are almost FOUR TIMES more harmful that equivalent pollution at a generation site.  So we get a DOUBLE benefit by electrifying buses - it reduces the absolute amount of pollutants that are especially harmful to public health, AND we shift those emissions to areas where they have less impact.

CLIMATE IMPACTS:

A 2018 study by the Union of Concerned Scientists found that electric buses produce significantly lower greenhouse gas emissions than diesel, diesel hybrid and natural gas-powered buses over their entire life cycle, including the process of generating the electricity that powers them, and that there are benefits across the country, even in places where the electric grid is carbon intensive.
 Buses charged on California’s clean electric grid, for example, had 70 percent lower life cycle emissions than diesel or natural gas buses, but the study found that electric buses consistently produce lower emissions than both diesel and natural gas-powered buses in every area of the country.
 Over its entire lifecycle, an electric bus charged with the national electricity mix produces less than half of the carbon dioxide-equivalent (CO2e) emissions per mile as are produced by natural gas or diesel-hybrid buses.

OPERATIONAL COST:

An average diesel transit bus today costs around $500,000, compared to $750,000 for an electric bus.
 Despite these higher upfront costs, electric buses are often a cost-efficient alternative, producing major savings over the course of their lifetime in significantly lower operating costs from reduced spending on maintenance and fuel, while also providing greater predictability in costs due to the relative stability of electricity prices compared to fossil fuel prices. 

Electric bus manufacturers tout the economic benefits of their products to transit agencies and school districts. New Flyer says that its natural gas-powered buses start at around $450,000 while their electric version starts at $700,000.
 Over the lifetime of the bus, however, the company estimates the electric bus saves $400,000 in fuel expenses and $125,000 in averted maintenance costs, making up for the higher upfront cost.
 Proterra says its standard electric transit bus costs $750,000, compared to $500,000 for a conventional diesel bus.
 The company estimates that its electric buses offer fuel and maintenance savings of up to $50,000 a year over fossil fuel-powered buses, meaning transit agencies can recoup the extra cost in around five years (depending on the bus’s purchase price and operational cost variables),

ELECTRIC BUSES ON THE MARKET NOW:

The electric bus market in the United States has expanded dramatically over the last five years. There are a total of 528 fully electric, battery-driven buses currently in service across the country – an increase of 29 percent in 2018 alone.
 Recent pledges by California, New York City and Seattle to transition to zero-emission fleets mean that 33 percent of all transit buses in the U.S. are now committed to go electric by 2045.
 Roughly 4 percent of all new public transit bus sales in 2018 were electric buses, and 13 percent of the country’s transit agencies currently either have electric buses in their fleets or have them on order.
 Taking into account those that have received grant funding for electric buses but not yet placed orders, upwards of 18 percent of U.S. transit agencies are now making moves toward electric buses.
 Major players in the market include manufacturers Proterra, BYD Motors and NFI Group, the parent company of New Flyer of America. 
OTHER TRANSIT AGENCY COMMITMENTS:

California has been at the forefront of moves towards bus electrification. In 2018, the California Air Resources Board (CARB) approved a statewide rule committing to shift to 100 percent all-electric transit buses by 2040.
 Large transit agencies in the state will be required to purchase 25 percent electric buses starting in 2023, then 50 percent by 2026, with no new purchases of non-electric buses beginning in 2029.
 In 2017 the Los Angeles Department of Transportation (LADOT) and Los Angeles County Metropolitan Transportation Authority (LA Metro) committed to full-fleet electrification by 2030.
 As of 2019, California has 210 electric buses in service and a backlog on order, bringing its total commitment to electric buses to around 450.
 

Other transit agencies have also made large commitments to electrify their fleets:

· New York City’s Metropolitan Transportation Authority (MTA), the country’s largest transit network, has committed to an all-electric bus fleet by 2040.
 In 2018, MTA began a pilot project operating 10 electric transit buses throughout the city, and in 2019 added 15 more to its fleet.
 

· The Washington Metropolitan Area Transit Authority (WMATA) in D.C. brought 14 all-electric buses online in 2018.
 

· The Southeastern Pennsylvania Transportation Authority (SEPTA) rolled out 25 electric buses in South Philadelphia in 2019 and has another 10 arriving in 2020 for deployment in 2021.
 

· The Port Authority of Allegheny County in the Pittsburgh area is testing two electric buses in 2019 ahead of an anticipated deployment of 25 vehicles.
 

· Minneapolis Metro Transit debuted its first electric bus in 2019 and aims to deploy another 200 over the next decade.
 

IN SUMMARY… WHY ELECTRIC BUSES NOW?

Market penetration of new sales of electric transit buses has exceeded 10%, whereas light duty only recently surpassed 2%:

 

· Vehicle powertrain technology is undergoing a transformational shift from legacy internal combustion engines to battery electric technology.  The transit bus market is ideally positioned to adopt electric powertrains given its unique operational characteristics, including high annual mileage at low fuel economy, predictable routes, depot-based fleets and operation in urban environments. 

 

· Electric buses offer significant benefits, including:

· Lower total cost of ownership.  Battery-electric vehicles have the lowest operational lifecycle compared to Diesel, CNG or Hybrid buses. High EV energy efficiency, low electricity rates and high annual vehicle mileage combine to create significant fuel savings. Additionally, electric buses have significantly fewer parts which dramatically reduce maintenance and operating costs.

· Superior performance. An EV bus offers superior performance with nearly twice the horsepower of a standard diesel bus and five times better fuel efficiency.

· Preferred Customer Experience.  Customers like the clean, modern look of our buses and the pollution-free experience of riding on them.  They are also quiet.

· Environmental.  Electric buses have zero tailpipe emissions and decrease dependency on fossil fuels. Particulate matter from traditional transit buses contains numerous harmful gases and upwards of 40 cancer-causing substances.

 

· In addition to the superior performance and benefits of an electric bus, there are also a number of trends impacting accelerated adoption:

· Declining battery costs (less than $150 kWh now)

· Tightening emission standards, at least at the state level; increased focus on environmental stewardship

· Concern over air quality, local health effects, and climate change has really shifted the public's perception of what a modern transit bus needs to do.  Government agencies and regulators have also certainly taken notice and are moving in the direction of zero emissions transit. States and transit agencies across the country have adopted regulations and guidelines to adopt a 100% zero emission fleet. 

· Urbanization – more and more people moving into cities (1M new people move to urban areas every week)

· Health costs associated with fossil fuels

· Government programs

· FTA’s Low-No Emission Vehicle Program

· State Voucher Programs (HVIP,  NYSERDA, MD’s Freedom Fleet Voucher Program, Chicago’s Drive Clean Truck Program)

· VW Settlement funding. 

 

· Communities across the United States struggle to address the harmful effects of air pollution. And disadvantaged communities in particular bear a disproportionate share of the air pollution burden. Exposure to particulate matter is linked to a range of severe health issues, including heart or lung disease, asthma and upper respiratory problems.  

 

· Electric transit buses are currently serving our communities, airports (see Newark) and universities and are making a significant difference in addressing these and other issues.  Every time an electric bus with zero tailpipe emissions replaces a diesel bus, greenhouse gas emissions are reduced by approximately 230,000 pounds and noise pollution is lessened.  These electric buses have displaced more than 50 million pounds of GHG emissions. 

“Cutting vehicle emissions is critical to the fight against climate change,” said Senate Majority Leader Weinberg. “NJ Transit should be in the forefront of the conversion to a zero-emission electric bus fleet that is a priority for forward-looking mass transit agencies across the country. NJ Transit should certainly be able to match the MTA’s 2040 target, but if we’re going to do so, we need to make an increased commitment to electric bus purchases in our next Bus Fleet Plan for 2021 to 2027. This is a critical environmental health issue, particularly in our cities,” she concluded.
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