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Introduction 
 

The Biden-Harris Administration has committed to achieving a 
100% clean energy economy and net-zero emissions no later than 
2050 and, as part of that goal, ensuring that 100% of new sales for 
light and medium-duty vehicles will be electrified.i Rapidly 
ensuring all light, medium- and heavy-duty vehicles are zero-
emitting is one of the most important actions that the United 
States can take to reduce climate pollution and provide healthier 
and longer lives for millions of Americans, especially communities 
of color that are more likely to be harmed by pollution from the 
transportation sector as a result of discriminatory policies and 
practices. Adopting transformative, multipollutant standards will 
also provide important consumer and economic benefits, saving 
Americans money through avoided fuel costs and delivering high-
quality jobs.  
 

Ensuring that all new sales of passenger vehicles are zero emission vehicles 
(ZEV) by 2035 and new medium- and heavy-duty trucks are ZEVs by 2040 is 
a transformational change that will require a whole of government approach. 
Multipollutant standards must be paired with societal investments in 
infrastructure and American manufacturing, vehicle purchase incentives and 
other policies that will ensure the transition is both rapid and durable and 
that the benefits of electrification are shared equitably by all Americans. This 
report focuses on the important role that multipollutant standards for 
passenger vehicles that ensure all vehicles sold in 2035 are zero-emitting 
would play in that landscape and the substantial benefits they would deliver.ii  
Figure ES-1 sets forth these considerable net benefits, which include: 
 

 Saving buyers of a new 2027 battery electric vehicle (BEV) more than $5,300 
over the life of the vehicle. In 2035, buyers of new BEVs will save more than 
$8,200 compared to a gasoline vehicle. 

 

 Avoiding more than 600 million metric tons of greenhouse gas (GHG) 
emissions in 2040 – roughly the annual climate emissions from Canada – 
and eliminating more than 11.5 billion tons cumulatively by 2050 – far more 
than the carbon emissions from China last year, which is responsible for more 
than a quarter of the world’s climate pollution. 
 

 Significantly reducing ozone forming pollution and harmful particulate 
pollution that disproportionately burdens people of color. These pollution 
reductions would avoid as many as 5,000 premature deaths and 281,000 lost 
workdays each year by 2040 and prevent as many as 98,000 premature 
deaths cumulatively by 2050. 

 

 Saving Americans $88 billion annually by 2040 in economic and pollution 
benefits and nearly $1.6 trillion cumulatively by 2050, almost 10% of current 
U.S. GDP. 
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Background 
 

America’s clean car standards are among our most effective policies for 
reducing pollution exposure, cutting climate emissions, and creating good 
jobs. Building on these past successes, the Biden-Harris campaign committed 
to establishing new ambitious emissions standards based on the increasing 
availability of zero emitting vehicles, with the ultimate goal of ensuring 100 
percent of new passenger vehicles sold are ZEVs.iii  
 
In addition to the important health and air pollution benefits these standards 
will deliver, the Biden-Harris campaign vowed to create one million new jobs 
in auto manufacturing, auto supply chains, and auto infrastructure.iv Specific 
plans include increasing demand for and production of American-made 
electric vehicles (EVs), incentives for car buyers to switch to EVs, a 
commitment to build 500,000 charging stations and accelerating battery 
research and development.v  
 

There is broad support for this vision. Automakers representing nearly half of 
the U.S. market have committed to working with the Biden-Harris 
administration to enact ambitious policies that will create high-quality 
domestic jobs, protect our health, and confront the climate crisis. GM and 
Nissan recently withdrew their support of the Trump administration’s attack 
on state clean car authority,vi and GM has expressed its support for President 
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Biden’s vision of a zero emission transportation future.vii Ford has gone a step 
farther, recently applauding California’s bold commitment to make all new 
cars sold in the state zero-emitting by 2035.viii Over 200 state and local 
officials from 26 states, and over 285,000 people, have called on Toyota and 
Fiat Chrysler to change course and invest in clean transport innovation, not 
litigation trying to support the Trump administration’s rollback.ix 
 

Automakers are also embracing electrification by investing billions of dollars 
in ZEV development. As a result, the cost of battery packs has fallen 
dramatically and is projected to continue to decline. Most analysts agree that 
price parity between electric vehicles and conventional vehicles will occur 
around 2025.x A recent analysis by the International Council on Clean 
Transportation (ICCT) projects that purchase cost parity will occur between 
2024-2028 depending on vehicle range and that the total cost of ownership  
parity will occur one to two years earlier, due to high fuel cost savings.xi A 
recent M. J. Bradley report on the status of the electric vehicle market found 
that automakers are investing $247 billion worldwide on electrification 
through 2030, increasing EV model offerings from 60 to 76 between 2021 
and 2023 in the United States, and that by 2021 there will be at least four EV 
models available in the U.S. for under $30,000 (MSRP) with a range of at 
least 250 miles.xii GM announced that it is committing $27 billion to EVs and 
autonomous vehicles (AVs) by 2025 and 50 percent of its product 
development will go toward EV and AV development.xiii 
 
The growing demand for ZEVs and related increase in manufacturing and 
infrastructure is creating jobs. In 2019, there were more than 240,000 people 
employed in jobs related to hybrid and electric vehicles, and nearly 500,000 
working in jobs focused on fuel efficient components.xiv Ford and GM recently 
announced plans to hire thousands more workers over the next year alone to 
support their EV line ups.xv  
 
States are also helping drive the shift to ZEVs. Last year, California Governor 
Gavin Newsom signed an executive order directing the Air Resources Board 
(ARB) to develop regulations that require 100 percent of in-state sales of new 
passenger cars and trucks to be zero emission by 2035.xvi Massachusetts 
recently announced that it will follow California’s lead and also ensure 100 
percent new ZEV sales by 2035.xvii Federal multipollutant standards that 
build on these state requirements would extend the massive health and 
economic benefits across the country. 
 
 
Protecting the health of all Americans 

 
Nearly half of all Americans live in counties with unhealthy levels of ozone or 
particle pollution.xviii And more than 20,000 Americans die prematurely every 
year as a result of the motor vehicle pollution on our roads and highways.xix  
 
The transportation sector is the largest source of climate pollution in the U.S. 
and one of the biggest sources of harmful tailpipe pollutants, including ozone-
forming oxides of nitrogen (NOx), fine particulate matter (PM2.5), and 
hundreds of toxic contaminants. Hundreds of studies over multiple decades 
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have found that exposure to vehicle pollution causes adverse health impacts 
in utero, in infants and children, and in adults, and those that live closest to 
our nation’s roads and highways face the greatest harms.xx 
 
As a result of housing discrimination and other unjust policies, communities 
of color suffer disproportionately from this harmful pollution.xxi The 
American Lung Association’s 2020 State of the Air report found significant 
disparities in terms of people of color residing in counties with failing grades 
for ozone and/or particle pollution – people of color were 1.5 times more 
likely to live in a county with at least one failing grade, and 3.2 times more 
likely to live in a county with a failing grade for unhealthy ozone days, particle 
pollution days and annual particle levels.xxii  
 
A transformative shift to electrification and zero emitting vehicles is one of 
the most important steps our nation can take to help alleviate the health 
burden on Americans due to air pollution. 
 
 

National pollution standards that achieve 100% new ZEV 

sales by 2035 
 

This report examines the vehicle cost, fuel savings, pollution reductions, 
economic benefits and health-related benefits of pollution standards that 
achieve 100 percent new light-duty ZEV sales nationwide in 2035. The 
analysis estimates these impacts against a baseline that assumes national ZEV 
sales will reach a level of 3.7 percent of new vehicle sales in 2026xxiii and that 
new gasoline vehicles will comply with greenhouse gas and fuel economy 
standards consistent with agreements between California and five major 
automakers by 2027. It also assumes that the electricity grid will be 100 
percent renewable by 2035 consistent with commitments by the Biden 
administration.xxiv  
 

The methodologies underpinning this analysis are consistent with previous 
analyses conducted by the U.S. Environmental Protection Agency (EPA) in 
these areas, such as those used in its original Proposed and Final 
Determinations regarding the 2022-2025 GHG standards for cars and light 
trucks.xxv The report uses the most up-to-date projections of the cost of 
electric vehicles, as well as the most recent projections of future gasoline 
prices.xxvi   

 

100% new ZEVs by 2035 will deliver substantial 

consumer savings  
 

Our analysis of the economic impacts of 100% new ZEV sales by 2035 for 
consumers assesses all major variables that affect the aggregate costs of 
owning and operating a passenger vehicle: vehicle purchase, insurance, fuel, 
home-charging and maintenance costs.xxvii Purchasers of new ZEVs (BEVs 
and plug-in hybrid electric vehicles (PHEVs)) will quickly see significant 
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vehicle and fuel cost savings, well before 2035, and the savings will continue 
to increase over time.xxviii 
 
As shown in Figure 1, the buyer of a model year 2027 BEV will see immediate 
savings of $846 on the purchase cost of the BEV compared to a gasoline 
vehicle and over $4,500 in fuel costs over the life of the vehicle for a 
cumulative savings of over $5,300. The buyer of a model year 2030 BEV will 
see a cumulative savings of more than $7,200 over the life of the BEV. These 
savings to buyers of new BEVs continue to increase in 2035 and beyond. In 
addition to these consumer benefits, the per-vehicle pollution reductions and 
associated health benefits are substantial. For example, just one 2030 BEV 
will deliver nearly $8,000 in additional societal benefits as a result of reduced 
carbon and particulate pollution which increase the total net benefits to more 
than $15,000 per vehicle.  
 
 

 
 

 

100% new ZEV by 2035 will reduce greenhouse gases by 

billions of tons 
 

In addition to the economic benefits, national pollution standards that 
eliminate pollution from new light duty vehicles by 2035 will deliver 
significant climate and health benefits by reducing greenhouse gas and other 
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harmful air pollutants, including CO2, NOx, particulates, air toxics and other 
health-harming pollutants.  
 

The standards have the potential to reduce more than 285 million metric tons 
of tailpipe GHG emissions annually in 2035 and more than 700 million tons 
every year by 2050, relative to no action. Between now and 2050, the 
standards will eliminate more than 9.5 billion tons of tailpipe GHG emissions 
in total. They would nearly eliminate all tailpipe CO2 emissions from the 
light-duty fleet by 2050 – one of the biggest contributors to the nation’s GHG 
inventory. As shown in Figure 2a, achieving 100 percent new ZEV sales by 
2035 will reduce tailpipe GHG emissions by 36 percent in 2035, 63 percent in 
2040 and 87 percent by 2050, relative to no federal standards.  
 
 

 
 

 
Figure 2b shows that the GHG emissions reductions are even greater when 
considering upstream emissions. While the shift to more ZEVs will result in a 
marginal increase in upstream emissions from the electricity sector prior to 
2035, that increase will be more than offset by the reductions in upstream 
emissions from crude oil production and gasoline refining and distribution – 
particularly given the rapid decarbonization of the power sector.xxix In 2035, 
the GHG emissions reductions (tailpipe and upstream) will reach nearly 350 
million tons annually and more than double to 875 million tons reduced every 
year by 2050. The standards will secure cumulative GHG emissions reduction 
of more than 11.5 billion tons in 2050, nearly as much as the combined 
climate emissions from China and India last year.xxx 
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100% new ZEVs by 2035 will significantly reduce health-

harming pollution – especially in communities that 

disproportionately bear the burdens of transportation 

pollution 
 

The nation will also see a significant reduction in health-harming particulates 
and ground level ozone-forming pollution, especially in communities near 
busy roadways. Standards that ensure 100% new ZEV sales would reduce 
tailpipe NOx emissions by 42,000 tons per year in 2035 and 150,000 tons 
annually by 2050. Cumulatively, the standards would reduce more than 1.7 
million tons of NOx by 2050. NOx contributes to the formation of fine 
particles (PM2.5) and ground level ozone, both of which are associated with 
adverse health effects, including premature death.  
 
As Figure 3a shows, the multipollutant standards would reduce total light-
duty tailpipe NOx emissions by 22 percent in 2035, 50 percent in 2040 and 
nearly 90 percent in 2050, relative to no standards. People of color are 
disproportionately impacted by the harmful pollution that will be reduced by 
ensuring 100% new ZEV sales in 2035.   
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Figure 3b shows that, like GHG emissions, the NOx emissions reductions are 
far greater when also accounting for upstream emissions. The total NOx 
emissions reductions (tailpipe and upstream) as a result of 100% new ZEV 
sales will be 155,000 tons annually in 2035, nearly tripling to more than 
430,000 tons annually in 2050 and reaching a cumulative reduction in 2050 
of more than 5.5 million tons – roughly equivalent to eliminating the NOx 
emissions from the entire power sector for the next 6 years.xxxi  
 

The standards would also reduce volatile organic compounds (VOCs), another 
precursor to ozone, by more than 270,000 tons annually in 2040 and a total 
of nearly 5.3 million tons between now and 2050. Harmful PM2.5 emissions 
would be reduced by 20,000 tons annually in 2040 and by more than 
390,000 tons in total by 2050. Sulfur dioxides (SO2) and toxic benzene would 
also be significantly reduced. 
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We translated these pollution reductions into health benefits using EPA’s 
Benefit per Ton screening and mapping tool. The pollution standards would 
result in an estimated 2,238 – 5,131 fewer premature deaths and more than 
280,000 fewer lost workdays each year by 2040. By 2050, a total of up to 
98,578 fewer Americans will have died prematurely.  
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All of these health impacts are due to changes in ambient fine particulate 
matter levels and do not include the substantial additional benefits that 
would result from reduced ozone or GHGs, which would further enhance the 
program’s health benefits.  
 
 

100% new ZEVs by 2035 will deliver massive net 

economic and pollution benefits 
 
To evaluate the net economic and pollution impacts of eliminating pollution 
from new vehicles sold by 2035, we combine the vehicle-related economic 
benefits to consumers with the monetized benefits of the GHG emissions 
reductions and monetized ambient PM-related health benefits to society. 
Figure 4 summarizes the substantial aggregate economic and pollution 
benefits to the nation, relative to no action. The annual benefits are an 
estimated $10 billion in 2030, before the standards are fully in effect, and 
jump to $88 billion in 2040 and $112 billion in 2050. Roughly half the 
benefits come from technology and fuel savings and the other half from 
avoided health costs. The cumulative net societal savings to the United States 
as a result of federal standards that ensure new ZEV sales would reach nearly 
$1.6 trillion by 2050, nearly 10% of the U.S. GDP.xxxii 
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Conclusion 
 
Ensuring that all new passenger vehicles sold in the United States in 2035 are 
zero-emitting will have substantial benefits for all Americans. It will save 
families thousands of dollars in avoided fuel costs and avoid more than 600 
million metric tons of greenhouse gas emissions every year by 2040 and a 
total of more than 11.5 billion tons by 2050.  It will likewise significantly 
reduce ozone forming pollution and harmful particulate pollution that 
disproportionately burdens people of color, avoiding as many as 5,000 
premature deaths and 280,000 lost workdays each year by 2040 and 
preventing up to 98,000 premature deaths in total by 2050. Adopting 
national multipollutant standards will save Americans $88 billion annually 
by 2040 in economic and pollution benefits and a staggering $1.6 trillion 
cumulatively by 2050. 
 

 

 

 

i https://joebiden.com/climate-plan/  
ii EDF preliminary analysis suggests that multipollutant standards that ensure 100% of new 

medium- and heavy-duty truck and bus sales are zero emitting by 2040 would reduce climate 

pollution by hundreds of millions of tons and harmful nitrogen oxides and particulate matter 

pollution by hundreds of thousands of tons. 
iii https://joebiden.com/climate-plan/ 
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