
O
n some hot, sunny days, the 14
million residents of the Los An-
geles area inhale a thick, brown-

ish-gray haze, and no one can ignore
its eÝect. The smog obscures the San
Bernardino Mountains and the warm
California sun; it irritates the eyes and
nose; it restricts the activities of ath-
letes and people who have breathing
disorders; it injures the lungs of both
young and old.

Southern CaliforniaÕs air quality is
the worst in the U.S. Air pollution in
the region reaches unhealthful levels
on half the days each year, and it vio-
lates four of the six federal standards
for healthful airÑthose for ozone, Þne
particulates, carbon monoxide and ni-
trogen dioxide. In 1991 the South Coast
Air Basin exceeded one or more federal
health standards on 184 days.

Yet these statistics hide a remark-

able accomplishment of the citizens of
southern California. Los Angeles is one
of the few places in the nation where
air quality has improved dramatically
since the 1970s. From 1955 to 1992 the
peak level of ozoneÑone of the best 
indicators of air pollutionÑdeclined
from 680 parts per billion to 300 parts
per billion. The California Air Resources
Board recently documented that popula-
tion exposure to unhealthful ozone lev-
els has been cut in half in just the past
decade. Furthermore, the smog levels
measured during each of the past three
years have been the lowest on record.

All these improvements were achieved
at a time when human activity in the Los
Angeles area was increasing at a rapid
rate. Since the 1950s the population
has almost tripled, from 4.8 million to
14 million; the number of motor vehi-
cles on the road has more than quad-
rupled, from 2.3 million to 10.6 million;
and the city has grown into one of the
most prosperous regions of the world.

Although the residents of southern
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Clearing the Air
in Los Angeles

Although Los Angeles has the most polluted skies
in the nation, it is one of the few cities where

air quality has improved in recent decades
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AIR POLLUTION SOURCES have in-
creased in size and number in Los An-
geles, yet technical innovation and so-
cial policy have led to an improvement
in air quality during the past two de-
cades. Some typical sources of air pol-
lution include ( from left to right) indus-
trial coatings, barbecues, trash inciner-
ators, paints, dry cleaners, commercial
ovens and motor vehicles.
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California still face and continue to tack-
le many air pollution problems, they
have an advantage in that they have
spent 50 years studying the local at-
mosphere and experimenting with var-
ious policies. We hope the cities of all
nations will learn from the experiences
of Los Angeles [see ÒThe Changing At-
mosphere,Ó by Thomas E. Graedel and
Paul J. Crutzen; SCIENTIFIC AMERICAN,
September 1989].

T
he movement to clean up the air
in southern California began dur-
ing the 1940s, a period of rapid

industrialization. At the time, the re-
gion was plagued by sudden Ògas at-
tacksÓ that irritated the eyes, dimin-
ished visibility and produced an un-
pleasant odor. Then, as now, the smog
was so obvious and odious to the pub-
lic that elected leaders were compelled
to take meaningful action. Yet their ef-
forts provoked strong conßict. Some
citizens and industries Þercely resisted
suggestions to clean up sources of pol-
lution. But the Los Angeles Times pub-
lished dozens of editorials demanding

that the smog problem be solved. The
paper also put its money behind its ed-
itorial mouth. In 1947 it retained Ray-
mond R. Tucker, the former smoke reg-
ulation commissioner of St. Louis, to
study air pollution in the area. Tucker
identiÞed and investigated several ma-
jor sources of air pollution, including
heavy industries, foundries, motor vehi-
cles, backyard incinerators and smudge
pots for protecting crops from frost.

In the same year, the oil industry
paid the Stanford Research Institute
(SRI) to give another perspective on the
causes and control of pollution. The or-
ganization discovered that the hazy
days were caused in part by a natural
weather phenomenon known as an in-
version layer. The warmest part of the
atmosphere is, more often than not,
that nearest to the ground, but under
certain conditions a layer of cool air can
slip underneath a stratum of warm air.
Such inversions often form oÝ the coast
of Los Angeles as the PaciÞc Ocean
cools the atmosphere just above it. Af-
ter ocean breezes blow the air mass in-
land, the inversion layer traps air pol-

lutants in the cool air near the ground
where people live and breathe. The
mountains that surround the region
compound the problem; they prevent
the pollutants from dispersing.

SRI pointed out that natural materials
such as dust, pollen, Þbers and salt were
important components of the haze. But
the institute also recognized that in-
dustries and motor vehicles contributed
to the problem by adding carbon parti-
cles, metallic dust, oil droplets and wa-
ter vapor.

In the 1950s SRI and Arie J. Haagen-
Smit and his colleagues at the Califor-
nia Institute of Technology began to ex-
amine the chemistry of the atmosphere
above Los Angeles. Their work and the
research of others have revealed the
complexity of atmospheric chemistry.
Automobiles, factories and other sourc-
es release such raw pollutants as hy-
drocarbons, water vapor, carbon mon-
oxide and heavy metals. When these
chemicals are exposed to intense sun-
shine, they react to yield a vast number
of secondary pollutantsÑfor instance,
ozone, nitrogen dioxide, various organ-
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ic compounds and acidic particles of ni-
trate and sulfate. This concoction then
interacts with plants and animals, caus-
ing a variety of diÝerent eÝects. Many
of these phenomena are still not un-
derstood, but 50 years ago even less in-
formation was available.

In 1953, with the public fearing that
the Los Angeles haze might become as
bad as LondonÕs ÒkillerÓ fog, Governor
Goodwin J. Knight appointed an air-
pollution review committee. Chaired by
Arnold O. Beckman of Beckman Instru-
ments, the committee proposed Þve key
ideas for reducing pollution over the
short term. First, they asked that the
emission of hydrocarbons be reduced
by improving procedures for transfer-
ring petroleum products. Second, they
set standards for automobile exhausts.
Third, they encouraged the use of trucks
and buses that burned liqueÞed petro-
leum gas instead of diesel fuels. Fourth,
they considered whether industries that
polluted the area heavily should be
asked to slow their growth. Fifth, they
advocated that the open burning of
trash be banned.

The committee also hoped that over
the long term Los Angeles would devel-
op a sustained automotive pollution-
control program, construct a rapid tran-
sit system and start a cooperative pro-
gram to regulate industrial sources of
pollution. Ironically, the report was is-
sued while the regionÕs public train sys-
tem was being dismantled. Today Los
Angeles is trying to get back on track,
so to speak, by developing an extensive
regional commuter rail network. The
Beckman committeeÕs recommenda-
tions eventually grew into a coherent
air-quality management plan for the re-
gion, but it emerged slowly and was re-
shaped many times.

Soon after the Beckman report, the
neighboring counties of Orange, Riv-
erside and San Bernardino began their
own pollution-control programs. During
the past 40 years, these regions have
experienced explosive growth in popula-
tion and in vehicular traÛc. The control
programs in these regions were, for the
most part, as energetic and innovative
as those in Los Angeles. But residents of
these counties soon realized that they
needed to coordinate their eÝorts; smog

does not respect political boundaries.
In 1975 the regional governments

tried voluntarily to consolidate their
pollution-control programs. Two years
later little progress had been made. So
the California legislature forged an un-
easy alliance between the local pro-
grams by creating the South Coast Air
Quality Management District (AQMD).
The AQMD was given jurisdiction over
the counties of Los Angeles, Orange and
Riverside and part of San BernardinoÑ
an area of 13,350 square miles.

Initially, the AQMD was responsible
for stationary sources of air pollution,
and the California Air Resources Board
was assigned to regulate mobile sourc-
es such as cars, trucks and buses. In its
early years the AQMD adopted a view-
point held by many business leaders. 

It argued that many industries were 
as clean as they could get, the state
was not doing enough to clean up cars
and the region might never achieve
clean air standards. As required by law,
the AQMD adopted air-quality manage-
ment plans in 1979 and 1982, but these
were regarded as mostly paper exercis-
es. At the time, the federal Clean Air Act
required all American cities to achieve
federal standards by 1987, although
nearly everyone realized that the task
would be impossible in Los Angeles. As
that deadline drew near, however, en-
vironmentalists and even some busi-
ness groups attacked the AQMD for 
its complacency and alleged lax en-
forcement. In 1987 the legislature re-
structured the AQMD governing board 
and granted broad powers to the new
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board. The AQMD now has responsi-
bility for achieving local, state and fed-
eral standards.

Despite all the political upheaval, 
the state and local governments had
managed to curb many sources of air
pollution in the South Coast Air Basin
before the AQMD was formed in 1977.
They gradually developed regulations
that concentrated on reducing the ma-
jor sources of air pollution: particles
from trash incineration, emissions from
industry and pollutants from motor 
vehicles.

I
n 1958, at the recommendation of
the Beckman committee, backyard
trash incinerators were banned de-

spite opposition from the public and
some waste-disposal managers. More

than 300,000 families owned such in-
cinerators, and many were unwilling 
to give up the convenience and cost
savings. But slowly attitudes changed;
today most residents of Los Angeles
would consider it shameful to burn
their trash and subject their neighbors
to the smoke and smell.

Waste-disposal managers objected to
the ban for a diÝerent reason. These an-
alysts realized that the economical al-
ternative to burning trash was burying
it, and therefore they correctly predict-
ed that although replacing incinerators
with landÞlls would reduce air pollu-
tion, the additional landÞlls would cre-
ate other types of environmental prob-
lems. For example, as rain has seeped
through the landÞlls and carried away
soluble materials, it has contaminated

the local groundwater. Southern Califor-
nians are now working to clean up the
groundwater, but the long-term plans
are, Þrst, to decrease the volume of
trash through recycling and, second, to
reduce further groundwater contami-
nation by improving the management
of landÞlls.

The ban of backyard incinerators
generated relatively little public resis-
tance when compared with attempts to
clean up industrial sources of pollu-
tion. Historically, the control of indus-
trial emissions has been challenging
because of the need to balance the re-
gionÕs environmental interests with its
economic needs. The Beckman report of
1953 quickly led to requirements that
industries use vapor-recovery equip-
ment when they transferred petroleum
products, but service stations were not
obliged to install such equipment on
gasoline pumps until 1978. This equip-
ment, while originally somewhat diÛ-
cult for the motorist to handle, has been
streamlined, so it is eÝective and easy
to use today. Yet the measure is still 
resisted by most communities outside
of California because of its expense
and an undeserved reputation for be-
ing cumbersome.

Regulations were adopted during the
1960s to eliminate industrial solvents
that play a major role in promoting the
formation of ozone. The rules aÝect-
ed a wide variety of businesses, from 
construction to auto manufacturing to 
dry cleaning. To meet the requirements,
most industries chose to use nonreac-
tive solvents instead of installing con-
trol equipment because it was the less
expensive solution. Sadly, the nonre-
active solvents were later shown to 
destroy ozone in the stratosphere. (At
high altitudes, ozone serves the critical
function of shielding the earth from
harmful solar radiation.) The solution
to this problem is to Þnd truly benign
solvents; for example, Hughes Aircraft
Company has recently developed a sol-
dering ßux made from citrus juice.

Although Californians succeeded in
reducing the quantity of pollution gen-
erated by certain industrial sources,
their eÝorts have been partially oÝset
in recent decades. Many sources have
been introduced as the regionÕs econo-
my has grown. To compensate for the
growth factor, oÛcials instituted, in
1976, Ònew sourceÓ regulations. These
required expanding industries to use
the cleanest technology available. The
rules also speciÞed that if a company
planned to start a project that increased
emissions, it was required to earn a
certain number of credits by reducing
emissions from another project.

The new source regulations have stim-
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Air Pollution in the Los Angeles Areaý
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ulated considerable innovation. When
researchers compared the best con-
trol technologies of 1976 with those
available in 1990, they found that the
amount of pollution generated dur-
ing the manufacture of a product had
dropped, on average, by 80 percent. Un-
fortunately, many businesses found a
way to avoid the regulations. The rules
exempted new projects that would emit
daily less than 75 pounds of hydrocar-
bons or 100 pounds of nitrogen oxides.
To exploit this loophole, many indus-
tries expanded by adding several small
projects instead of a few large ones so
that all the undertakings would be ex-
empt. Furthermore, most small busi-
nesses were exempt, even though they
have accounted for the fastest-growing
segment of stationary source emissions
during the past few decades.

Growth of these small sources, com-
bined with increased population and
motor vehicle use, tended to oÝset
cleanup eÝorts through the 1980s. Con-
sequently, in 1990 the new source reg-
ulations were revised to include proj-
ects that introduced small quantities of
air pollution. Even then, some exemp-
tions were allowed, and they continue
to hurt the eÝort.

L
os AngelesÕs diÛculties with reduc-

ing industrial pollutants were sim-
ilar in one respect to its attempts

at diminishing automotive emissions.
Although oÛcials identiÞed the prob-
lem and took action, they were slow to
adjust to the scale of the matter. From
the start, for example, the Beckman
committee recommended controls on
automotive emissions, but it did not an-
ticipate how quickly auto travel would
grow throughout the region. Neverthe-
less, Los Angeles has succeeded in three
important areas: promoting the use of
clean fuels, purifying engine exhaust
and encouraging carpooling and the
use of public transportation.

A signiÞcant Þrst step in regulat-
ing automotive pollution was the reduc-
tion of ÒblowbyÓ gases. Most car engines 
that were designed 30 years ago allowed 
the gaseous by-products of combustion 
to escape past the piston, through the
crankcase and into the atmosphere. In
1960 such blowby gases accounted for
one quarter of the total hydrocarbon
emissions in the region. The gases could
be eliminated by installing a $5 device
that routed the crankcase emissions to
the engine intake manifold; in this way,
the hydrocarbon fumes were burned
instead of being released. In 1963 the
state mandated that the devices be add-
ed to all motor vehicles, new and old. By
the middle of the decade, a special po-
lice force was patrolling the roadways

in southern California, issuing citations
to vehicles that smoked excessively.

The crankcase device proved eÝec-
tive on new vehicles, but objections
were raised to equipping old cars with
them. Many auto mechanics were not
trained to install the devices, and ru-
mors spread that even properly in-
stalled devices caused engine damage.
That misinformation was the primary
reason for the state legislatureÕs deci-
sion in 1965 to stop requiring the in-
stallation of crankcase devices in cars
made before 1963. It was not the Þrst
time, nor certainly the last, that inaccu-
rate information has become the basis
of political compromise.

In addition to installation of crank-
case devices, Los Angeles tried to re-
duce automotive pollution by encour-
aging the production and use of clean
gasolines. In 1960 oÛcials required that
all gasoline sold in the area have a low
content of oleÞns, which are some of
the most reactive compounds in petro-
leum products. Unfortunately, as the
years passed by, the clean gasoline pro-
gram lost its momentum. Then, in the
early 1980s, the state government of
Colorado revitalized the concept, hop-
ing to reduce air pollution problems in
Denver. Colorado required the blending
of a methanol derivative into gasoline.
In California, meanwhile, the AQMD
and the state were pushing for metha-
nol and other alternative fuels through
regulatory programs. Faced with losing
large market shares to methanol and
other clean fuels, the Atlantic RichÞeld
Company in Los Angeles came up with
a constructive solution by developing a
truly clean gasoline. These events stimu-
lated California and the federal govern-
ment to go beyond regulations and in-
troduce new legislation for clean fuels.

Another development in reducing
automotive emissions was the remov-
al of pollutants from the exhausts of
car engines through the use of catalytic
converters. California required that be-
ginning with the 1975 model year, all
new cars have the converters. The con-
verters and similar devices substan-
tially reduced emissions, but for sev-
eral reasons the program was not as 
successful as it might have been. First, 
researchers discovered that the per-
formance of a converter decreases as 
the car accumulates mileage. Second, 
many motorists tampered with or even 
removed the emissions-control equip-
ment. Third, many consumers damaged
their converters by fueling their cars
with cheap leaded gasolines instead of
the more expensive unleaded varieties.
Indeed, in 1983 the National Enforce-
ment Investigations Center found that
in almost one Þfth of all the vehicles on

the road, the emissions-control equip-
ment was either removed by the own-
er or damaged by the use of leaded fu-
els. The latter problem has abated in
recent years as the price of unleaded
fuels has moved closer to that of lead-
ed gasoline.

To enforce legislation on automotive
emissions, Los Angeles initiated an in-
spection program in 1976. The regula-
tions speciÞed that whenever a vehicle
was sold, the new owner was required to
bring the car to a special station where
the emissions could be measured with
the engine of the car running at normal
cruising speeds. Los Angeles had many
diÛculties managing the program, and
the state government was reluctant to
help. Consequently, the city received in-
numerable complaints from car owners
who were forced to wait in long lines to
get their vehicles tested.

The California legislature was eventu-
ally persuaded to develop a new inspec-
tion program when the Environmental
Protection Agency imposed sanctions
that reduced highway funding. Under
the new Òsmog checkÓ program, each
car in California is tested once every two
years at a repair shop. Furthermore, the
state gave local governments the option
to conduct tests either while the engine
was idling or while it was running at
normal speedsÑthe latter option being
more expensive but more eÝective. The
program achieved pollution reductions,
but the results were lower than expect-
ed. Today the federal government is
again pressuring California to create a
program that lives up to its potential.

O
Ûcials had much trouble en-
couraging southern Californi-
ans to share rides, thereby re-

ducing congestion and emissions. One
way to promote ride sharing is to re-
serve lanes on major highways for the
use of cars transporting two or more
people. When state transportation ad-
ministrators proposed restricting one
of four lanes of the Santa Monica Free-
way, however, motorists opposed the
idea so strenuously that the oÛcials
quickly withdrew it. Later they found
that the public was less antagonistic if
new lanes were added to existing high-
ways for the use of high-occupancy ve-
hicles. California now has an extensive
network of such lanes.

In 1987 the AQMD required Þrms
with 100 or more employees to oÝer
incentives to institute carpooling. Al-
though the regulation generated com-
plaints, it has been successful. The rule
applies to 5,200 work sites, harboring
1.2 million employees. A study of that
group from 1987 to 1992 revealed that
the number of employees per vehicle
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rose from 1.13 to 1.24. The program
has eliminated 90,000 trips a day and
has achieved about half the desired re-
ductions in emissions. In fact, southern
California is one of the few places in the
U.S. where ride sharing has increased
over the past Þve years.

Today the motor vehicles and indus-
tries operating in California are among
the cleanest in the world. A new car sold
in California emits just one tenth of the
pollution that a new car did in 1970.
Such industries as electric utilities rely
almost exclusively on clean-burning
natural gas. Manufacturing plants and
construction companies use advanced
paints, solvents and adhesives that have
been formulated to minimize pollution.
For these reasons and others, southern
California has made tremendous prog-
ress in reducing air pollution.

But despite all the successes, pollu-
tion in the South Coast Air Basin is still
overwhelming. Average daily emissions
total 1,375 tons of hydrocarbons, 1,208
tons of nitrogen oxides, 4,987 tons of
carbon monoxide, 134 tons of sulfur 
oxides and 1,075 tons of particulates.
Transportation, including cars, airplanes,
trains and ships, adds 47 percent of the
hydrocarbons, 70 percent of the nitro-
gen oxides, 90 percent of the carbon
monoxide, 60 percent of the sulfur ox-
ides and 89 percent of the particulates.
Industry contributes 26 percent of the
hydrocarbons, 18 percent of the nitro-

gen oxides and 30 percent of the sulfur
oxides and smaller percentages of oth-
er pollutants. The remainder of the pol-
lutants are emitted by households and
service-oriented businesses, such as res-
taurants, dry cleaners, gas stations and
operations in commercial buildings.

Los Angeles must reduce pollution
even further to meet federal health
standards. Computer projections indi-
cate that southern Californians must
cut hydrocarbons by 80 percent, nitro-
gen oxides by 70 percent, sulfur oxides
by 62 percent and particulates by 20
percent. The consequences of compla-
cency could be disastrous.

A
ir pollution in the South Coast Air
Basin has already taken a stag-
gering toll on residents. A grow-

ing body of evidence reveals that the
smog is a serious health hazard.

In 1991 David Abbey, an epidemiolo-
gist at Loma Linda University, found a
correlation between long-term expo-
sure to air pollution and the develop-
ment of chronic diseases. Abbey stud-
ied 6,340 Seventh-Day Adventists, 62
percent of whom lived in the basin (the
remainder lived throughout California).
In that group of 6,340, those who resid-
ed in areas that exceeded government
standards for suspended particles on
42 days or more per year had a higher
risk of respiratory disease, including a
33 percent greater risk of bronchitis

and a 74 percent greater risk of asth-
ma. In addition, women living in those
areas had a 37 percent greater risk of
developing some form of cancer.

Roger Detels of the University of Cal-
ifornia at Los Angeles studied respira-
tory disease among residents in three
areas of southern California that diÝer
in air quality. During a Þve-year period,
he periodically questioned and exam-
ined volunteers, aged seven to 59 years,
to determine the health of their respi-
ratory systems. In 1987 Detels discov-
ered that residents who lived in high-
pollution areas had more symptoms of
respiratory disease, such as bronchitis
and asthma, than did people who resid-
ed in low-pollution regions.

If the citizens of the South Coast Air
Basin succeeded in meeting federal
standards for ozone and particulates, a
1989 study by the AQMD predicted,
they would gain $9.4 billion in health
beneÞts every year. If the residents
could reduce just particulates to the fed-
eral standard, they would prevent 1,600
premature deaths annually among those
who suÝer from chronic respiratory dis-
ease. In addition, they would eliminate
15 million person-days on which people
with respiratory disease are unable to
go to work, school and other activities,
and they would reduce the risk of dying
prematurely from exposure to particu-
lates. (The risk of death is about one in
10,000Ñabout half the risk a Californi-
an faces of dying in a car accident.)

If Los Angeles residents were able to
achieve the federal standard for ozone,
they would eliminate annually 18 mil-
lion person-days of restricted activity,
65 million person-days of chest discom-
fort, 100 million person-days of head-
ache, 120 million person-days of cough-
ing, 180 million person-days of sore
throats and 190 million person-days of
eye irritation.

These terrible statistics have captured
the attention of the federal and state
governments. The federal Clean Air Act,
which was amended in 1990, gives Los
Angeles until 2010 to achieve feder-
al health standards, but the law also 
requires the region to make incremen-
tal progress toward healthful air. The
California Clean Air Act demands that
the region reduce emissions by 5 per-
cent a year until health standards have 
been met.

Between 1989 and 1991 the AQMD de-
vised an air-quality management plan to
respond to the strong mandates of the
federal and state law. During the next
17 years, the plan seeks to reduce pol-
lution from virtually all sources and fos-
ter the development of new and clean-
er technologies. The AQMD will execute
the plan with the cooperation of the
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EPA, local governments and state Air Re-
sources Board. Each organization has a
well-deÞned role. The AQMD is charged
with cleaning up stationary sources and
encouraging carpooling. The EPA is to
set standards for airplanes, trains and
ships that travel through the region.
Local governments will work to alle-
viate traÛc through improvements in
the transportation infrastructure and
expanding mass transit. The Air Re-
sources Board is responsible for motor
vehicle standards. It has already taken
aggressive action that should reduce
automotive emissions by 85 percent by
the next decade and should increase
sales of electric cars.

T
he AQMD and its sibling agen-
cies plan to attack the pollution
problem in three stages. The Þrst

stage, dubbed Tier I, includes 135 mea-
sures that can be accomplished using ex-
isting technologies and are to be adopt-
ed by 1996. The measures limit and re-
duce pollutants from such sources as
electric utilities, motor vehicles, small
businesses and even backyard barbe-
cues. The electric companies will be in-
stalling low-polluting burners and cata-
lysts on power plants to reduce nitrogen
oxide emissions. Pollution from back-
yard barbecues will diminish as house-
holds use reformulated charcoal light-
er ßuid and other products for light-
ing grills. Automotive emissions will de-
crease because of tailpipe standards as
well as programs encouraging carpools
and use of public transportation.

The second stage, or Tier II, will take
the region into the 21st century. These
measures rely on technologies that have
just entered the commercial market.
The list includes a new house paint, 
developed by the Glidden Company,
that does not release hydrocarbons. An-
other initiative is developing automo-
bile engines that run on methanol, nat-
ural gas or other alternative fuels. The
third stage, Tier III, requires technolo-
gies that have not been fully developed
but are likely to be available in the next
decade or so. Researchers are fabricat-
ing paint coatings that dry under ul-
traviolet lamps, without emitting any
signiÞcant quantity of pollutants. They
are also working on fuel cells, such as
those used in the space shuttle, which
will power a kind of zero-emission elec-
tric vehicle.

To help develop these new technolo-
gies, the AQMD is working with govern-
ment agencies and private corporations
through its technology advancement of-
Þce. To date, the oÛce has contributed
some $40 million in seed money to fa-
cilitate almost 250 projects. Among the
technologies now entering commercial-

ization are alternative-fuel vehicles, in-
dustrial emissions controls for nitrogen
oxides, and cleaner paints, solvents and
coatings.

After the AQMD released its ambi-
tious plan to clean up the air, the orga-
nization quickly realized it could not
simply play the role of tough pollution
cop and expect companies, especially
small ones, to follow the plan. The re-
gionÕs businesses, which were caught in
a recession and faced cuts in defense
spending, were reluctant to invest re-
sources in pollution-control equipment.

To sustain progress, a diÝerent ap-
proach was required, especially to clean
up the growing number of small sourc-
es of air pollution. In 1991 the AQMD
outlined a series of reforms, which in-
cluded providing free technical assis-
tance and starting a guaranteed loan
program so that small businesses could
purchase pollution-control equipment.

In the long run the task of getting
businesses to reduce pollution will hinge
on technological innovation. One of the
AQMDÕs most powerful incentives for
developing these clean technologies is
the Regional Clean Air Incentives Market
Program. Under this program, a busi-
ness is asked to meet emission stan-
dards not only for individual pieces of
equipment but also for its entire op-
erations and facilities. Those business-
es that cut pollution below the standard
will be granted emission-reduction cred-
its. Those companies that generate more
pollution than the standard must buy
enough credits to make up the diÝer-
ence. The program gives Þrms ßexibility
to choose how to reduce emissions, and
it also provides an incentive for innova-

tion because Þrms can make a proÞt by
cleaning up the air.

During the past 40 years, the citi-
zens of Los Angeles have been very ac-
tive in the Þght for clean air, but from 
time to time they have neglected the is-
sue because they feared that air-quality 
regulations were incompatible with the 
regionÕs economic interests. Today, de-
spite occasional doubts about environ-
mental regulation and legitimate con-
cerns about the postÐcold war economy
of Los Angeles, residents and business
people seem to recognize the need to
solve the serious air-pollution problems.

We hope that by 2010 when our chil-
dren climb the San Bernardino Moun-
tains, they will see not a sea of smog
but rather the PaciÞc Ocean and Cata-
lina Island. We would like them to live 
in a region where technological inno-
vation sustains both the economy and
the environment. But most important,
we want them to reap the beneÞts of
healthy, fresh air.
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L.A. MECHANIC at Green Motorworks, a local manufacturer of electric vehicles,
converts a gas-fueled car to battery power. Such initiatives are receiving strong sup-
port from California state agencies as a way to meet ambitious air-quality standards.
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