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Executive Summary

California’s efforts to reduce air 
pollution from cars and trucks have 
made the state’s air cleaner than it 

has been in decades – and Californians are 
healthier as a result. Clean car standards 
have helped cut total automobile air 
pollution in California by more than 
85 percent since 1975, despite rapid 
growth in population and vehicle travel. 

However, many Californians are still 
exposed to some of the worst air pollu-
tion in the United States – contributing 
to high asthma rates and shortened life 
spans. Passenger cars and trucks produce 
nearly 2 million pounds of health-threat-
ening air pollution statewide every day.

To continue progress, state officials 
should update California’s vehicle emis-
sion standards and ensure that they 
remain strong and effective. Given the 
size of California’s vehicle population, 
the state needs to make sure that new 
cars are as clean as possible – and to en-

courage auto manufacturers to rapidly 
commercialize vehicles that produce no 
pollution whatsoever.

Unhealthy air has been a life-or-
death problem facing Californians 
for decades. 

During the summer of 1943, a cloud 
of smog cut visibility in the Los 
Angeles area to only three blocks. 
People exposed to the hazy, acrid 
cloud suffered from eye irritation, 
respiratory problems, nausea and 
vomiting. Eventually, scientists 
recognized that smog was caused by 
pollution from fossil fuel combus-
tion and gases evaporating from fuels 
and solvents, reacting together in 
sunlight.

As California’s population grew and 
more cars were driven more miles 
each year, the state’s smog problem 
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grew worse. In the 1970s and early 
1980s, for example, peak smog levels 
in the Los Angeles area were routine-
ly five times higher than the state’s 
current air quality standard. As state 
population grew, high smog levels 
expanded to other areas, including 
the Central Valley and the Inland 
Empire.

Extreme smog levels caused serious 
harm to public health – including 
premature death, increased hospital 
admissions and emergency room 
visits, more asthma diagnoses and 
asthma attacks, and more frequent 
missed school and work days due to 
respiratory illness.

To protect public health, state 
officials required auto manufacturers 
to develop and install new 
technologies to control emissions 
from their vehicles.

California created the world’s first 
tailpipe emission standards in 1966. 
State officials have regularly updated 
and strengthened the standards 
over the years, adding evaporative 
emission standards and requiring 
increased emission control system 
durability. In 1990, state officials 
added a requirement for automak-
ers to develop and market advanced 
technologies, including “zero-emis-
sion vehicles” with superior emission 
control systems and even new kinds 
of fuels and engines.

These standards forced automak-
ers to innovate. In response to the 
requirements, automakers invented 
and refined the catalytic converter 
– now standard equipment on every 
gasoline-powered car in the United 
States and most in the world – and a 
variety of other enhanced emission 
control technologies. The standards 

Figure ES-1: Even as Californians Drive More Miles Every Year, Overall Vehicle 
Emissions Have Declined
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6 Clean Cars in California 

also spurred automakers to introduce 
super-clean gasoline-electric hybrid 
cars – such as the Toyota Prius.

California’s vehicle air pollution 
standards have been extremely 
effective. Today’s cars and trucks 
are much cleaner, and overall 
vehicle emissions have dramatically 
declined.

A typical new car sold in Califor-
nia in the 1960s produced about 
one ton of smog-forming pollution 
for every 100,000 miles of driving. 
Today, under California’s Clean Car 
standards, a typical new car is more 
than 99 percent cleaner, producing 
about 10 pounds of smog-forming 
emissions driven over the same 
distance. 

Total annual emissions of smog-
forming pollution from passenger 
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*Air quality violates the current California health standard when ozone levels 
exceed 0.07 ppm averaged over an 8-hour period. The federal health stan-
dard is 0.075 ppm ozone over an 8-hour period, although the U.S. EPA has 
proposed to strengthen the standard to the range of 0.06 to 0.07 ppm. 

Figure ES-2: While Smog Levels in Los Angeles Have 
Declined, Pollution Still Reaches Unhealthy Levels

*

cars and trucks in California have 
dropped more than 85 percent since 
1975, even as the number of miles 
driven in the state has more than 
doubled. (See Figure ES-1.)

California’s Clean Car standards 
have cleaned up our air without 
crippling the economy or making 
cars too expensive. Automakers 
have tended to overestimate the 
cost of emission controls by a factor 
of two to 10. 

Investments in cleaner air have 
been worth it. According to the 
U.S. Environmental Protection 
Agency, the health benefits of clean 
air advances achieved since the 
1970s exceed the cost of emissions 
controls by as much as 100 to 1.

Clean car standards have helped 
to reduce smog levels in major 
metropolitan areas, including Los 
Angeles, the San Francisco Bay 
Area, San Diego, and cities in the 
Central Valley – improving public 
health.

Since 1980, peak smog levels1 have 
dropped by 70 percent in the Los 
Angeles area (see Figure ES-2); 
50 percent in the San Diego area 
and in the Sacramento Valley; 40 
percent in the San Francisco Bay 
Area; and 33 percent in the San 
Joaquin Valley.

Cleaner air prevents asthma attacks 
and cancers, reduces the burden of 
respiratory disease, and saves lives.

Despite the state’s tremendous 
progress, California still suffers 
from air that is unhealthy to 
breathe. 

California still has the worst smog 
pollution in the country. All 10 of 
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the most polluted counties nation-
wide are located in California. Smog 
levels still exceed state health-based 
standards for more than one-third of 
the year in the Los Angeles area and 
the San Joaquin Valley. (See Figure 
ES-3.)

Passenger cars and trucks are still an 
important part of the problem. These 
vehicles emit nearly 2 million pounds 
of smog-forming pollution daily 
across the state – almost 20 percent of 
total smog-forming emissions.

Scientists are also continually uncov-
ering evidence that smog can harm 
our health at very low levels of 
exposure. New information may lead 
to tighter health standards, requiring 
greater emission reductions.

New technologies can make our 
cars even cleaner, and cleaner cars 
are a critical piece of reducing our 
exposure to unhealthy air. The 
California Air Resources Board 
should ensure that the next round of 
vehicle emission standards are strong 
and effective.

Updated Clean Car standards should 
ensure that future cars are as clean 
as possible, requiring all internal 
combustion engines to meet “Super-
Ultra Low Emission Vehicle” perfor-
mance, with emission control systems 
durable up to 150,000 miles.

The standards should also chart a 
course for widespread commercial-
ization of next-generation cars with 
no tailpipes or emissions – such as 
electric cars.

Finally, the standards should facili-
tate reducing vehicle global warming 
pollution in accordance with state 
goals to reduce overall emissions 80 
percent below 2005 levels by 2050.

Figure ES-3: Most Californians Still Live in Areas 
with Unhealthy Air Quality

0

20

40

60

80

100

120

140

Los  Angeles  
Area

San  Joaquin  
Valley

Sacramento  
Valley

San  Diego  
Area

San  
Francisco  
Bay  Area

N
um
be
r  o
f  D
ay
s  
Ex
ce
ed
in
g  
th
e  

C
A  
  O
zo
ne
  S
ta
nd
ar
d  
-­2
00
9



8 Clean Cars in California 

Introduction

Throughout the past 40 years, auto-
makers have consistently opposed 
government efforts to reduce vehicle 

emissions and protect public health. 
Faced with new requirements to 

control vehicle pollution in the 1970s, 
automakers – the same industry that 
heroically retooled its factories in a matter 
of months to supply airplanes, tanks and 
bullets for World War II – claimed that 
the technology wasn’t there, that it was 
unaffordable, and that it would kill jobs 
and the economy.

In 1975, in the aftermath of the nation-
al crisis fueled by the Arab Oil Embargo, 
General Motors president Elliott Estes 

held greater vehicle efficiency hostage 
in a battle to roll back air pollution stan-
dards, saying, “We can’t even begin to 
talk about mandatory fuel economy until 
we get some action on relaxing emission 
standards.”4 

In September 1979, Chrysler chair-
man Lee Iacocca told Congress, “I don’t 
think the country can afford this much 
clean air.”5

In 1995, the American Automobile 
Manufacturers Association surveyed 
Californians and found increasing con-
sumer acceptance of electric vehicles as 
a way to clean up California’s perpetu-
ally dirty air. Instead of working to build 
cars for that market, the automakers, in 
a confidential memo, announced their 
intention to “create a climate in which 
the state’s mandate requiring automakers 
to produce a fixed percentage of electric 
vehicles … can be repealed.”6

Fortunately, the automakers’ fears 
were far overblown. While auto industry 
lobbyists and executives fought Clean 
Car standards, automotive scientists and 
engineers were hard at work developing 
solutions – and policy makers had the 

“The industry has a dismal record of 
asserting what can’t be done, and 
an admirable record of doing what it 
is forced to do.” 

– Washington Post Columnist George Will, 
June 19773
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wisdom to continue to push the industry 
toward innovation.

As this report reviews, new cars and 
trucks today are much, much cleaner 
than models built before 1970. Emission 
control systems in cars today perform at 
levels practically unimaginable even 20 
years ago, much less 40 years ago.7 And 
California’s air is measurably cleaner as 
a result.

California’s leadership is at the heart 
of this progress. Over the decades, 
California has set the pace for the rest of 
the country with its pioneering vehicle 
emission standards and its zero emis-
sion vehicle program. These programs 
forced automakers to create and deploy 
the technology that has made reducing 
emissions feasible.8

Today, California faces the same 
challenge that we faced in the 1960s, 
70s, 80s, 90s and 2000s. While our air 
is cleaner, most Californians are still 
exposed to unhealthy levels of air pollu-
tion. The burden of asthma, respiratory 
infections, hospital admissions and even 
deaths caused by air pollution remains 
unacceptably high. 

And there are new challenges, as 
well. Unless we rapidly reduce emis-
sions of global warming pollution, the 
state faces dramatic, disruptive impacts. 
According to U.S. Energy Secretary 
Steven Chu, “We’re looking at a sce-
nario where there’s no more agriculture 
in California.” Without rapid action 
to cut emissions, rising temperatures 
could fuel the loss of up to 90 percent 
of winter snowpack in the Sierra Ne-
vada by the end of the century, leading 
to massive water shortages.9 Already, 
global warming pollution is acidifying 

California’s coastal waters, driving heat 
waves and extreme weather events, and 
fueling drought.10

Cars and trucks remain a serious source 
of these problems. Continued progress 
will require stronger, updated emission 
standards – continuing California’s long 
tradition of leadership.

Throughout the state’s history, when 
faced with a choice between the promise 
of cleaner air or the short-term interests 
of the auto industry, citizens have opted 
for cleaner air. History shows that we’ve 
made the right choice every time.

“Our experience in California shows 
that industry generally overstates its 
difficulties in meeting new standards 
and then makes a maximum effort to 
comply once the requirements are set. In 
1973, when California adopted stringent 
1975 standards, the industry warned 
of catastrophic fuel penalties and other 
problems. But when those 1975 cars came 
along, the first automobiles equipped with 
catalysts, we saw the greatest improvement 
in fuels and drivability ever achieved.” 

– Tom Quinn, Chairman of the California Air Re-
sources Board, writing to President Jimmy Carter in 
February 19772
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Unhealthy air has been a fact of life 
in California for decades. Not 
long ago, unhealthy levels of smog 

persisted for half of every year in parts of 
California, occasionally reaching crisis 
levels. California’s air pollution problem 
imposed heavy costs on public health and 
Californians’ quality of life. 

A Brief History of Air 
Pollution in California
 “If they’d lower the taxes and get rid 
of the smog and clean up the traffic 
mess, I really believe I’d settle here 
until the next earthquake.”
– Groucho Marx on 1950s Los Ange-
les11

Mid-20th century comedians often 
cracked jokes about California’s legendary 
smog problem. But to Californians, air 

pollution was no laughing matter. Dan-
gerous levels of smog were a near-daily 
occurrence in parts of California, and 
concentrations of smog in the air would 
occasionally spike to crisis levels. 

As California considers how to address 
its air pollution problems for the future, 
it is worth recalling exactly how bad Cali-
fornia’s air was just a few decades ago. 

Birthplace of Smog
California is uniquely sensitive to air 

pollution. Atmospheric inversions tend to 
trap rising pollution in a dirty brown layer 
above valleys – in particular, around the 
state’s South Coast and the San Joaquin 
Valley. Infrequent rainfall aggravates the 
situation, allowing pollution to remain in 
the air for extended periods. And intense 
summer heat and sunlight cooks the toxic 
mixture, creating smog.

California’s Legacy of Dirty Air
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California’s first recognized bout 
with smog came in the 1940s. During 
the summer of 1943, a cloud of smog 
cut visibility in the Los Angeles area to 
only three blocks. People exposed to 
the hazy, acrid cloud suffered from eye 
irritation, respiratory problems, nausea 
and vomiting.12 

Within a decade, scientists – led by 
Cal Tech researcher Arie Haagen-Smit – 
began to recognize that smog was caused 
by man-made pollution. Burning fossil 
fuels – such as petroleum or coal – cre-
ates oxides of nitrogen (NOx). At the 
same time, volatile organic gases (VOCs) 
evaporate into the air from gasoline and 
from chemical solvents used in a variety 
of products such as cleaners or paints. 
When these two types of pollution mix 
in the presence of sunlight, they form 

ozone – a powerfully reactive gas that 
is a principal component of Califor-
nia’s smog problem. A natural layer of 
ozone exists high in the atmosphere, but 
when pollutants create ozone near the 
ground, it becomes a threat to public 
health. 

During the 1950s and 1960s, the 
state’s air pollution problems continued. 
In 1965, the Los Angeles area posted a 
maximum ozone concentration of 0.58 
parts per million – nearly five times as 
high as the initial health based standard 
that would be adopted in 1971.13 In the 
summer of 1971, Los Angeles and Or-
ange County experienced 17 consecu-
tive smog alert days. The number of 
patients visiting doctors’ offices doubled 
and people with respiratory problems 
were advised to leave the city.14

Smog levels in the 1970s and 1980s in Los Angeles were routinely five times higher than 
today’s health standard for air quality. The noxious haze is clearly visible in this photo, 
taken during the filming of the helicopter chase scene in the movie Blue Thunder in 
December 1981.

Photo: Gary Mason
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In October 1980, a heat inversion 
in the air above the city trapped heavy 
smog within 800 feet of sea level for two 
weeks.15 Visibility plummeted, the air 
was thick and hazy, and the sun set in a 
red glow. Officials at Los Angeles Inter-
national Airport closed runways because 
the thick smog reduced visibility to unsafe 
levels.16 

During this episode, ozone levels were 
so high that a medical supply center in 
Los Angeles was inundated with calls 
from residents asking to buy or rent 
oxygen as relief from the constant smog. 
The state issued dozens of health alerts, 
public schools canceled physical educa-
tion classes, and people with respiratory 
problems – such as asthma, bronchitis, 
and emphysema – were forced to stay 
inside and minimize strenuous activity 
so they would be able to breathe.17 At 
Hawthorne Community Hospital, the 
number of patients seeking medical help 
for smog-related complaints tripled.18 

Throughout the 1970s and 1980s, the 
mountains were an infrequent sight for 
residents of Los Angeles. Acrid, polluted 
air and low visibility plagued most days 

in the spring, summer and fall. Smog 
reached unhealthy levels on more than 
half of the days in a typical year.19 Peak 
smog levels in the Los Angeles area were 
routinely five times higher than the state’s 
current air quality standard.20

But smog wasn’t just a Los Angeles 
problem. In August 1985, unhealthy smog 
levels worried officials managing the San 
Diego Half Marathon. Dr. Tom Mosher, 
medical director for the race, told the 
Los Angeles Times, “An athlete’s ability is 
significantly reduced during heavy smog 
days, especially if that runner suffers from 
any respiratory problems. I suspect that 
some runners may voluntarily drop out 
of the race all together.”21 Ozone levels 
in San Diego exceeded the state’s current 
health standard on more than 40 percent 
of the days in a typical year in San Diego 
during the 1970s and 1980s. The prob-
lem reached a similar level of severity 
in the San Joaquin Valley.22 Sacramento 
and the San Francisco Bay Area also had 
serious air quality problems, though not 
quite as bad as Southern California. (See 
Figure 1.)

Smog Harms Public Health
Citizens were well aware that smog was 

a nuisance as soon as it first appeared in 
Los Angeles in 1943. After initially caus-
ing citizens to think that they were under 
attack by the Japanese, yellow-brown 
clouds of pollution “sent cursing citizens, 
coughing, and crying, running for the 
sanctuary of air-conditioned buildings.”24 
The Los Angeles Times reported that 
“everywhere the smog went that day, it 
left a group of irate citizens […]. Public 
complaints reverberated in the press.”25

At a November 1949 football game at 
U.C. Berkeley, thousands of fans “experi-
enced intense eye irritation.” A state com-
mittee investigating the incident found 
that “the cause of this particular eye irri-
tation was in some way directly related to 
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automobile exhaust,” from the thousands 
of fans driving to the stadium – a situa-
tion with strong similarity to the smog 
problem in Southern California.26

By the 1960s, fully 75 percent of the 
population of Los Angeles, when polled, 
reported that they were “bothered” by air 
pollution either at home or at work.27

At the same time, scientists were ac-
cumulating evidence that automobile 
emissions and smog were not just a 
nuisance – but a serious threat to pub-
lic health. Scientists found that during 
bouts of high ozone levels, people suf-
fered more frequent coughing, eye and 
chest discomfort, and headaches. High 
school cross country runners ran slower. 
School children’s lungs didn’t work as 
well. College students were more likely 
to come down with upper respiratory 
infections.28

California’s prized agriculture indus-
try suffered as well. Reporting on the 
problem in 1986, the Los Angeles Times 
wrote:29

Last year, smog cost the Ameri-
can public $2.3 billion in lost crop 
yield. In Southern California, the 
annual damage is extensive. Let-
tuce, endive and spinach no longer 
can be grown commercially in Los 
Angeles County. Few orchids can 
tolerate the air south of Oxnard. 
In Riverside, once the home of the 
navel orange, only 2,000 acres of cit-
rus groves remain, and commercial 
production of alfalfa and turnips is 
marginal. Smog no longer stops at 
the Tehachapi Mountains. Last year 
in Kern County, 20 percent – or $61 
million worth – of the grape crop was 
lost, and an acre of land that used to 
yield three bales of cotton produced 
only two and a half because of smog 
generated locally or blown south 
down the Central Valley from the 
San Francisco Bay area. 

Today, We Know That Smog Is 
Deadly

Today, armed with more than 50 years 
of scientific evidence, we know much 
more about the deadly effects of smog. 
Repeated exposure to ozone can cause 
permanent lung damage and can even 
kill.30 The California Environmental Pro-
tection Agency estimated that residents 
of Southern California in the 1990s were 
paying $9 billion a year in heath costs 
because of dirty air.31

Ozone quickly reacts with airway tis-
sues and produces inflammation similar 
to a sunburn on the inside of the lungs. 
This inflammation makes lung tissues less 
elastic, more sensitive to allergens, and 
less able to ward off infections.32 Minor 
exposure to ozone can cause coughing, 
wheezing, and throat irritation. Constant 
exposure to ozone over time permanently 
damages lung tissues, decreases the ability 
to breathe normally, and exacerbates or 
even causes chronic diseases like asthma.33 
Children, adults who are active outdoors, 
and people with existing respiratory sys-
tem ailments suffer most from ozone’s 
effects. 

On days with elevated levels of ozone 
pollution:

Hospitals admit increased numbers 
of patients for respiratory and 
cardiovascular disease.34 Scientists 
have estimated that typical summer-
time smog pollution is responsible 
for up to half of all respiratory hospi-
tal admissions on bad air days.35

More people visit hospital emergen-
cy rooms for asthma, pneumonia and 
upper respiratory infections.36

Children and adults suffer more 
asthma attacks, increased respira-
tory difficulty, and reduced lung 
function.37

More adults miss work and more 
children miss school due to illness.38
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Beyond Smog: Other Air Pollutants
Smog is California’s most high profile air pollution issue. But it isn’t the only one. California 

has also faced other forms of air pollution that threaten our health.

Carbon monoxide is a product of the incomplete combustion of fuel in automobile 
engines and other combustion sources. It interferes with the delivery of oxygen from the 
lungs to the body, causing headaches and dizziness – and it can be deadly at higher levels 
of exposure. More than 90 percent of monitoring sites in the United States in 1971, 
including many in California, recorded pollution levels that were in violation of carbon 
monoxide standards – but effective emissions controls have greatly reduced the severity 
of this problem today.39

Particulate matter, or soot, consists of extremely small and practically invisible parti-
cles in the air that result from fuel burning – especially in diesel engines. Particles can 
contain hundreds of toxic chemicals, some of which cause cancer, irritate lung tissues, or 
cause changes in the function of the heart that increase the risk of heart attacks.40 Partic-
ulate pollution can cause irreversible damage to children, interfering with the growth 
and development of the lungs.41 Particulate pollution is also deadly, killing upwards of 
9,000 Californians every year.42 In fact, according to the largest study of the effects of 
particulates on mortality, breathing the air in major U.S. cities is about as dangerous 
as living or working with a smoker.43 Much of California still violates health-based air 
quality standards for particulate matter.44

Cars and trucks directly emit dangerous toxic air contaminants near roadways. Fuel 
combustion produces pollutants like nitrogen oxides, small particles, benzene, formal-
dehyde, and 1,3-butadiene. In sufficient amounts, these pollutants irritate airways and 
lungs, cause asthma, worsen asthma symptoms, and cause leukemia and other types of 
cancers.45 Exhaust from highways and major roads poses a serious health hazard for 
anyone who lives, works or goes to school in or near heavy traffic. Children directly 
exposed to traffic pollution develop respiratory problems, including cough, wheezing, 
runny nose, and asthma.46 People living near highways or highly traveled roads face an 
increased risk of death from stroke, lung disease and heart disease.47 Many people assume 
that being inside a car offers some protection from exhaust—but pollution levels can be 
up to 10 times higher than in the air outdoors, especially in congested traffic.48 

Global warming pollutants – including carbon dioxide, produced by fuel combustion 
in automobiles – are rapidly changing America’s climate.49 The country is becoming 
hotter.50 Sea level is rising.51 Rainstorms and hurricanes are becoming more intense.52 
Landscapes are changing – from Western forests ravaged by drought, bark beetles and 
fires, to shifts in the timing of seasons and in the habitable ranges of plant and animal 
species across the country.53 Should our emissions of global warming pollutants continue 
unchecked, America and the world face catastrophic consequences. Global average 
temperatures could increase by as much as 11.5° F by the year 2100 (depending on the 
pace of the emissions increase).54 Sea level could rise by as much as 6.5 feet by the end of 
the century, causing extensive coastal flooding.55 And America could experience extended 
periods of hot weather and drought, punctuated by heavy downpours, interfering with 
water supplies and agriculture and exacerbating smog pollution.56 The more global 
warming pollution that humanity emits into the atmosphere, the greater the warming – 
and the damage – that will become unavoidable. 
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California’s Response to Air Pollution: 
The Clean Cars Program

Once scientists in the 1950s discov-
ered how smog was formed, state 
officials began formulating a plan 

of action to cut air pollution levels. In 
response to the fact that more than 50 
percent of smog-forming pollution in 
the state came from California’s millions 
of passenger cars and trucks, California 
created the world’s first vehicle tailpipe 
emission standards.

Over the years, California has 
strengthened and updated its Clean Car 
standards – the package of regulations 
and incentives that reduce pollution 
from automobiles. The state has added 
new requirements for higher perfor-
mance emission control systems, more 
durable technologies, and new vehicle 
designs. These standards have forced 
automakers to innovate, developing and 
deploying new technologies that are now 
commonplace on highways throughout 
California – and around the world.

Passenger Cars and Trucks 
– A Leading Source of 
Pollution

California’s love affair with the au-
tomobile – beginning with the rapid 
expansion of the suburbs after World 
War II – set the stage for passenger cars 
and trucks to become a major source of 
air pollution in the state.

In 1980, California was home to 12 
million vehicles, which were driven more 
than 400 million miles every day.57 Pas-
senger cars and trucks produced seven 
times more NOx pollution than all power 
plants statewide.58 

Overall, vehicles in 1980 were respon-
sible for:59

More than half of smog-forming 
volatile organic pollutant emissions;

40 percent of statewide smog-form-
ing NOx emissions;
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About 80 percent of carbon monox-
ide emissions; and

About 15 percent of particulate 
emissions from mobile sources, with 
the remainder coming from heavy 
duty diesel trucks and equipment, 
trains, ships, and other large vehicles.

Curbing Vehicle Pollution 
with Clean Car Standards

Faced with clear evidence that automo-
bile emissions were polluting California’s 
skies and harming public health, state 
officials took action. In 1959, legislators 
passed a law authorizing the Department 
of Public Health to set caps on automobile 
emissions.60 In 1961, California required 
installation of the first automobile emis-
sion control device in the country – the 
positive crankcase ventilation (PCV) 
system. In 1966, California was the first 
state to adopt tailpipe emission standards 
for specific pollutants. Three years later, 
the state issued the first set of pollutant-
specific air quality standards.61 

California continued to tighten auto-
mobile emission standards throughout 
the 1970s. Unlike California’s initial 
emission reduction efforts, which fo-
cused on requiring automakers to in-
stall emission control technologies that 
already existed, the state’s efforts in the 
1970s focused on “technology forcing” – 
that is, enacting limits on the amount of 
air pollution that vehicles could produce 
and challenging automakers to develop 
and implement technologies that would 
meet those standards.

California’s emission reduction ef-
forts soon fell into a predictable pat-
tern: the state would adopt ambitious 
emission standards, which automakers 
often claimed would be difficult or ex-
pensive to meet, automobile company 
engineers would meet the standards 
anyway, usually at reasonable cost, then 
the federal government would adopt 
similar standards. Figure 2 shows how 
California’s standards have consistently 
been mimicked several years later by the 
federal government.

In 1990, California’s emission control 
efforts took a major leap forward with 
adoption of the Low-Emission Vehicle 
(LEV) program. The LEV program was 
different from previous standards for 
several reasons. First, the LEV program 
dramatically ratcheted down the amount 
of smog-forming pollution permitted 
from cars over time. Second, instead of 
having to install specific emission con-
trol equipment – as the earliest emission 
control regulations required – or meet 
a targeted emission level for all cars, 
the LEV program set ambitious targets 
for the average emissions of the vehicle 
fleet, and gave automakers the flexibil-
ity to meet the standard with a mix of 
relatively dirty and super-clean vehicles. 
Finally, the LEV program included the 
Zero-Emission Vehicle (ZEV) program, 
which required that automakers place 
for sale a certain percentage of vehicles 

In 1980, vehicles were responsible for about half of 
California's emissions of smog-forming pollution.

Photo: iStockPhoto.com
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that produced no tailpipe emissions, par-
ticularly electric vehicles. 

In 1998, California took a further step 
forward, adopting the LEV II program, 
which further reduced allowable levels 
of pollution from vehicle tailpipes and 
from evaporative emissions. Meanwhile, 
the state updated the ZEV program to 
create more flexibility for automakers, 
enabling ultra-clean gasoline powered 
vehicles – called partial zero-emission 
vehicles (PZEVs) – to qualify for credit 
under the program.

Then, in 2002, the California Leg-
islature enacted a law (AB 1493) that 
required the California Air Resources 
Board to set standards to achieve the 
maximum cost-effective reductions in 
emissions of global warming pollutants 
from vehicles. The new rules, adopted 
by the Air Resources Board in 2004 and 
implemented with the 2009 model year, 
are expected to reduce global warming 
emissions from new California passenger 
vehicles by about 22 percent in 2012 and 
about 30 percent in 2016.63 As with pre-
vious standards, California’s leadership 
paved the way for other states to take 
action, and ultimately led the federal gov-
ernment to adopt comparable standards 
in October 2010.

The Standards Have Forced 
Automakers to Innovate

At every step of the way, California’s 
automobile emission standards have 
forced automakers to innovate – driving 
improvements in technology that have 
made cars cleaner not just in California, 
but throughout the United States and 
even in much of the world. Among the 
technologies introduced into the market-
place by California emission standards 
are:

Catalytic converters – Catalytic 
converters enabled major reduc-
tions in emissions of hydrocarbons 

and carbon monoxide from vehicles 
when they were first required in 
California vehicles in 1975. Later, 
more advanced “three-way” convert-
ers came onto the market in the late 
1970s that also addressed emissions 
of smog-forming nitrogen oxides. 

Durable emission control systems 
– Spurred by California’s regulations, 
automakers developed emission 
control systems that last, under 
warranty, for 100,000 and even 
150,000 miles.

Control and diagnostic technolo-
gies – Oxygen sensors, which 
were first included in Volvo cars 
sold in California in 1977, enable 
more precise control of the fuel-air 
mixture, which is critical to reducing 
the formation of pollutants during 
combustion. The emergence of 
on-board diagnostics provided an 
opportunity to further reduce pollu-
tion by warning the driver to seek 
maintenance when emission controls 
had failed.64 Along with the addition 
of more durable emission systems, 

Figure 2 – Federal and California Tailpipe Emission Standards 
as Percentage Reduction from Uncontrolled Emissions62
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these features helped drivers to 
get prompt service and extend the 
lifespan of their vehicles.

Evaporative emission controls – 
California’s strict limits on evapora-
tive emissions from cars have led to 
the development of improved fuel 
tanks, hoses and seals – as well as 
technologies to reduce emissions 
during refueling – that prevent 
volatile organic compounds from 
escaping from gasoline into the air.

Hybrid-electric vehicles – While 
California’s original zero-emission 
vehicle requirement did not result in 
electric vehicles making immediate 
inroads into the state’s car market, 
it did spawn advances in battery 
technology that helped pave the 
way for the introduction of hybrid-
electric vehicles in the late 1990s. 
Today, just over a decade later, 
hybrid-electric vehicles are common 
on California highways and are a 
leading strategy for reducing carbon 
dioxide pollution from automobiles. 

The partial zero-emission vehicle – 
or PZEV – is a good example of how 
California’s standards have spawned 
innovation. The PZEV standard, es-
tablished in 1998, is the world’s tightest 
emission standard for gasoline powered 
cars, requiring ultra-low tailpipe emis-
sions, near-zero evaporative emissions, 

and emission control systems capable 
of remaining effective for 150,000 miles 
(backed up by a warranty from the au-
tomakers). 

Initially, vehicles meeting the PZEV 
standard were expected to cost an ad-
ditional $500 each. However, as PZEVs 
began to hit the road, automakers found 
ways to meet the standards less expen-
sively, causing CARB to reduce its cost 
estimate for PZEVs to $200 and finally 
$100 per car.65 Today, more than 1 mil-
lion PZEVs have been delivered for sale 
in California and many more in states 
that have adopted California’s Clean 
Cars program for themselves.66 What 
must have seemed impossible from 
the perspective of someone living just 
two decades ago – a gasoline car with 
emissions approaching zero – has now 
become routine.

California’s Clean Car standards have 
created no less than a revolution in au-
tomotive technology – a revolution that 
has benefited people around the world. 
The catalytic converter, for example, is 
estimated to have reduced air pollution 
in the United States by 10 billion tons 
since its introduction, and the device 
can now be found on 90 percent of 
all new vehicles worldwide, as well as 
many other types of fossil fuel-burning 
equipment.67

But closer to home, those standards 
have also met their primary goal: making 
California’s air cleaner.

Figure 3: A New Car Today Is More than 99 Percent Cleaner than a 1960s-Era Car

In  the  1960s

Today

Smog-­Forming  Emissions  
from  a  New  Car:
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California’s Efforts Have Delivered 
Results: Cars Today Emit Less Pollution 

and Our Air Is Cleaner

California’s vehicle air pollution 
standards have been extremely ef-
fective. Today’s cars and trucks are 

much cleaner, and overall vehicle emis-
sions have dramatically declined.

Cars Today Emit Less 
Pollution

California’s Clean Car standards are 
reducing pollution. A typical new car 
sold in California in the 1960s produced 
about one ton of smog-forming pollution 
for every 100,000 miles of driving. Today, 
under California’s Clean Car standards, a 
typical new car is more than 99 percent 
cleaner, producing about 10 pounds of 
smog-forming emissions driven over the 
same distance.68 (See Figure 3.)

Overall Vehicle Emissions 
Are Down

Because cars are cleaner, overall 
emissions from passenger vehicles have 
dramatically declined – even as Califor-
nians buy more cars and drive more miles 
every year.

The amount of driving in California 
has more than doubled since 1980. In 
1980, California had 11 million cars on 
the road, each driving an average of 33 
miles per day. Today, California has 25 
million cars on the road, each driving an 
average 35 miles per day.69

Despite the trend toward more driv-
ing, total annual emissions of smog-
forming pollution from passenger cars 
and trucks in California have dropped 
more than 85 percent since 1975. (See 
Figure 4.) NOx emissions fell from 
2,150 tons per day to 520 tons per day – a 
76 percent drop.70 Smog-forming VOC 
emissions similarly fell from 3,800 tons 
per day to 450 tons per day – a nearly 
90 percent drop.71

Emissions per mile traveled have 
fallen even further. From 1980 to 2010, 
average per-mile NOx emissions across 
the vehicle fleet fell 94 percent, and 
average per-mile VOC emissions fell 
96 percent.72

The standards have helped to reduce 
emissions of other key health-threaten-
ing pollutants as well:73
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Carbon monoxide emissions are 
down 85 percent, and the whole state 
is in attainment of carbon monoxide 
standards; and

Sulfur dioxide emissions are down 
more than 90 percent (thanks in 
large part to cleaner fuels, required 
by state law).

California’s Air Is Cleaner
California’s auto emission standards 

have helped to make the state’s air 
cleaner.

Since 1980, peak 1-hour smog levels 
have dropped by 70 percent in the Los 
Angeles area, 50 percent in the San Diego 
area and in the Sacramento Valley, 40 per-
cent in the San Francisco Bay Area; and 
33 percent in the San Joaquin Valley.74 

Progress based on measuring peak 
smog levels over an 8-hour period has 
been slightly slower, but still substantial. 
Since 1980, peak 8-hour smog levels have 
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Figure 4: Even as Californians Drive More Miles Every Year, Overall Vehicle Emissions 
Have Declined

dropped 60 percent in the Los Angeles 
Area, about 40 percent in the San Diego 
and San Francisco Bay areas, about 25 
percent in the Sacramento Valley, and 
just over 10 percent in the San Joaquin 
Valley. (See Figure 5.)

At the same time, the number of days 
with unhealthy air has fallen by on the 
order of 70 percent in San Diego and the 
San Francisco Bay Area; 35 to 40 percent 
in the Sacramento Valley and the Los 
Angeles area; and 17 percent in the San 
Joaquin Valley from 1980 to 2009.76 (See 
Figure 6.)

But one doesn’t need to look at statis-
tics to understand the impact of Califor-
nia’s falling smog levels. One just needs 
to ask someone who has experienced the 
change for themselves.

Speaking to the New York Times in 
2005, Bob Wyman, a life-long resident 
of Los Angeles, noted that he no longer 
has to pant for air after running, unlike in 
his childhood. He told the paper, “Smog 
had a palpable impact on our daily lives. 



California’s Efforts Have Delivered Results 21

Air quality violates the current California 
health standard when ozone levels ex-
ceed 0.07 ppm averaged over an 8-hour 
period. The federal health standard is 
0.075 ppm ozone over an 8-hour period, 
although the U.S. EPA has proposed to 
strengthen the standard to the range of 
0.06 to 0.07 ppm.
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Figure 5: Smog Levels in Los Angeles Have Declined 70 Percent Since 198075
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I’m 51. I’m not sure how conscious most 
people are of this.”78

In the 1970s, homeowners just five 
miles from the foot of the San Ga-
briel Mountains could not see the peaks 
through the dense summer smog.79 
Today, hikers on the Temescal Ridge 
Trail – 30 to 50 miles away – can often 
see the mountains.80 

Levels of other air pollutants have 
fallen in many parts of the state as well. 
For example:

Since 1990, annual average particu-
late matter levels have declined 
more than 30 percent in the South 
Coast and in the Sacramento Valley, 
and more than 40 percent in the 
San Francisco Bay Area and in the 
San Joaquin Valley.

Statewide, California is in attain-
ment of federal and state health 
standards for carbon monoxide 
pollution. The South Coast area, 

including Los Angeles, met the 
federal carbon monoxide health 
standard in December 2002 – a 
major achievement compared to 
pollution levels in the 1970s and 
80s.81

Californians lead healthier, richer 
lives today because of the state’s strong 
air pollution standards for cars. More-
over, cleaner air has come without the 
catastrophic economic impacts predicted 
time and time again by automakers.

The Benefits of Clean Cars 
Far Exceed Their Costs

California’s cleaner cars – and our 
cleaner air – have come at a relatively 
low cost to auto buyers, belying the 
warnings of automakers that each new 
round of emission controls would make 
vehicles unaffordable. And the benefits 

Figure 6: The Number of Days with Unhealthy Air Is Declining77
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controls has been achieved without mea-
surable increases in the cost of vehicles 
to buyers.

Efforts to control emissions have 
been unambiguously worth the cost. 
In 1999, the federal Environmental 
Protection Agency estimated that 
from 1970 to 1990, the nation’s efforts 
to clean up air pollution produced $6 
trillion to $50 trillion in benefits, while 
costing only $500 billion to achieve 
– a benefit/cost ratio as high as 100 
to one.84 In 2010, the Small Business 
Majority and the Mainstreet Alliance 
commissioned an update, finding that 
the benefits of clean air regulations 
have exceeded costs on the order of 40 
to 1, while creating more than 1.3 mil-
lion jobs in pollution control industries 
between 1979 and 1991.85

to our health have far exceeded the cost 
of achieving progress.

Since the 1970s, the auto industry has 
consistently overestimated the cost of 
complying with new pollution regulations 
by a factor of two to 10.82 

A 2004 study by researchers at UC 
Davis estimated that vehicles at that time 
cost buyers about $1,000 more than a ve-
hicle without emission controls (typical of 
vehicles of the mid-1960s). That $1,000 
increase was far less than the increase in 
prices resulting from other improvements 
to automobiles over that time. Interest-
ingly, the difference in prices estimated 
in the early 2000s was roughly the same 
as it was in the early 1980s, despite the 
vast improvements in emission control 
technology over that period.83 In other 
words, each successive round of emission 
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Despite Progress, California’s Air 
Remains Unhealthy

However, despite the significant prog-
ress made to date, most Californians 
still live in areas with unhealthy air 

quality. According to the American Lung 
Association, the 10 most polluted counties 
nationwide are located in California.86

Most Californians Still Live in 
Areas with Dirty Air

Smog levels still exceed state health-
based standards for more than one-third 
of the year in the Los Angeles area and 
the San Joaquin Valley. The Sacramento 
Valley and the San Diego area still have 
unhealthy air quality on about 50 days 
of the year. And even the San Francisco 
Bay Area violates health-based air quality 
standards on about 10 days every year. 
(See Figure 7.)

Moreover, scientists are continually 
revealing that smog has measureable 
impacts on public health – even at 
levels of exposure beneath California’s 
current air quality standards. For ex-
ample, in 2009, Dr. Michael Jerrett at 
the University of California Berkeley 
and his colleagues published research 
that concluded that every 10 part-per-
billion increase in exposure to ozone 
increases the risk of death from respi-
ratory causes by 4 percent.88 In other 
words, residents of polluted California 
cities face more than triple the risk of 
dying from respiratory illness compared 
with people living in the least polluted 
cities.89 In recognition of these facts, in 
January 2010 the U.S. Environmental 
Protection Agency proposed tighten-
ing the federal air quality standard for 
ozone.90
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Making California’s air clean will 
require reductions in pollution from 
all sources – not just cars. But it will 
also require automakers to use all of the 
clean car technologies available.

Vehicles Are Still a 
Significant Part of the 
Problem

Passenger cars and trucks are still an 
important part of the problem. These 
vehicles emit nearly 2 million pounds of 
smog-forming pollution daily across the 
state – almost 20 percent of statewide 
emissions.91

The California Air Resources Board 
has identified multiple technologies 
that automakers could deploy in the 
mid-2010s to achieve greater emissions 
control system performance and dura-
bility, including:92

Systems to improve emissions 
control performance when vehicles 
are started and while engines are 
running;

Improved catalytic converter designs;

New kinds of exhaust management 
systems; and

Special paints on the front of cars 
designed to directly reduce pollutant 
concentrations in the air while the 
cars drive.

Finally, the California Air Resources 
Board has identified a series of tech-
nologies that increasingly point toward 
potential for zero-emission vehicles. In 
addition to reducing emissions of health-
threatening pollution, these technologies 
will help California reduce global warm-
ing pollution from vehicles. (See “Global 
Warming – Another Air Pollution Chal-
lenge” on page 26.)
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Global Warming – Another Air Pollution Challenge
Protecting California’s future from the most catastrophic impacts of global 

warming is another compelling reason to continue reducing pollution from our 
vehicles.

While state standards have effectively reduced health-threatening pollution 
from motor vehicles, global warming pollution remains inadequately controlled. 
Vehicles have been a growing source of global warming emissions since the 1970s 
– responsible for about a quarter of the state’s total emissions.93 From 1990 to 
2008, global warming emissions from passenger vehicles climbed 17 percent.94 

Controlling global warming pollution remains a major challenge for Califor-
nia’s future. Fortunately, many technologies are available now that could reduce 
global warming emissions from cars, including:95

More efficient drive systems, including better transmissions, turbocharged 
engines, and cylinder deactivation technology; and

Better air conditioning systems, with higher efficiency, lower leak rates, and 
refrigerants that contribute less to global warming.

With a little development, automakers could also deploy:

More advanced and efficient gasoline engine technology;

More efficient hybrid and plug-in hybrid vehicle drive systems; and

Lighter-weight vehicle components.

Finally, automakers could deploy fully electrified vehicles that could draw 
energy from zero-emission electricity sources – whether renewable electricity, or 
renewably-generated hydrogen – to drive vehicles that are truly emission-free. 

To meet California’s commitment to reduce global warming pollution, these 
zero-emission vehicles should make up at least 80 percent of the vehicle fleet 
by 2050.
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Policy Recommendations

To continue progress toward clean 
air, state officials should ensure 
that California builds on its legacy 

of leadership by adopting a new round 
of strong and effective vehicle emission 
standards. 

Further progress can help the state 
to:96

Continue to make progress in reduc-
ing smog pollution in our cities;

Reduce exposure to traffic-related 
emissions – including toxic air 
pollutants such as formaldehyde and 
benzene, plus ultrafine particulate 
matter; and

Do its part to prevent the most 
catastrophic impacts of global 
warming.

Given the size of California’s vehicle 
population, the state needs to make sure 
that new cars are as clean as possible – and 

encourage auto manufacturers to rapidly 
commercialize vehicles that produce no 
pollution whatsoever. In addition to re-
ducing air pollution, a shift towards zero 
emission vehicles can provide additional 
benefits, including promoting techno-
logical innovation in the auto industry 
and helping consumers save money on 
fuel.

Specifically, the California Air Re-
sources Board should:

Update state Clean Car standards 
to ensure that future new cars are 
as clean as possible, requiring the 
average new vehicle to achieve 
“Super-Ultra Low Emission Vehicle” 
(SULEV) performance, with 
emission control systems durable up 
to 150,000 miles. 

The standards should require 
automakers to meet a fleet average 
performance equivalent to SULEV 
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(defined as 0.02 grams of NOx and 
0.01 grams of VOCs per mile for 
light duty vehicles) by no later than 
the 2022 model year.

The standards should include 
more stringent limits on ultrafine 
combustion particle emissions.

The emission control systems 
should be under warranty for 15 
years or 150,000 miles.

A new round of strong and effective vehicle emission standards 
can reduce pollution in California’s cities and promote continued 
technological innovation in the auto industry.

Photo: Sandy Ridlington
Chart a course for widespread 
commercialization of next-
generation cars with no tailpipes or 
emissions – such as electric cars.

The standards should ensure that 
next-generation cars powered 
by batteries or fuel-cells achieve 
commercial scale by 2025 at the 
latest. Zero emission vehicles should 
make up on the order of 20 percent 
of new vehicle sales by 2025, climb-
ing to 100 percent by no later than 
2050.97 The standards should give 
a clear, unambiguous signal to 
automakers and help guide their 
investment in new technology.

To support the commercialization 
of zero emission vehicles, the state 
should accelerate the installation of 
appropriate infrastructure, such as 
vehicle charging stations.

Reduce vehicle global warming 
pollution in accordance with state 
goals to reduce overall emissions 80 
percent below 2005 levels by 2050.

In addition to cleaning up unhealthy 
levels of smog and other health-
threatening air pollution, the 
standards should guide the reduction 
of global warming pollution from 
California’s vehicle fleet.
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Other Actions to Reduce Vehicle Emissions
California can reduce air pollution from transportation through many tools 

in addition to stronger vehicle emission standards and measures to accelerate 
the introduction of new vehicle technologies. In particular, California should 
work to reduce the amount of vehicle travel through smart planning and the 
promotion of transportation alternatives, from cycling to bus lines to local 
trains and high speed rail. California should:

Promote alternatives to drive-alone work trips. Commutes to work 
account for more than a quarter of all vehicle travel nationally and are a 
prime reason for congestion on our roadways. States such as Oregon and 
Washington have shown that creative programs designed to reduce drive-
alone trips to work can reduce vehicle travel and ease congestion and 
California should follow their lead.

Build high-speed rail. Air travel is a large source of global warming and 
other pollution in California. Yet, for many long-distance trips within 
the state, high-speed rail could provide service that is just as quick and 
convenient as air or car travel, but with far less pollution. The state should 
provide adequate funding for the voter-approved high-speed rail line 
linking Sacramento, the Bay Area, Los Angeles and San Diego.

Expand the state’s transit systems. There are many portions of the state 
– even in the largest metropolitan areas – where residents do not have easy 
access to high-quality transit service. California should invest in transit to 
ensure that most residents of the state’s largest metropolitan areas have 
access to good transit service by 2030.

Stop sprawl and expand transit-oriented development. The state 
should work with local governments to ensure that our growing popula-
tion is housed not in sprawl-style developments that demand more 
driving, but rather in compact developments where residents can walk, 
bike or take transit to get most of the places they need to go.
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