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ENVIRONMENT ISSUES,
POLICIES, AND FINDINGS

CHAPTER

0

SUMMARY

The environmental problems created by
widespread and intensive automobile use in-
clude air pollution, noise, disposal of solid
wastes, and water contamination. In addition,
the impacts of automobiles and highways on
communities, rural areas, parklands, and natu-
ral preserves are of concern, not only because of
possible harm to the physical environment but
also because of adverse social and economic
consequences.

Until recently, the amount of atmospheric
pollutants emitted by automobiles had been
growing each year. Emission controls required
by the 1970 Clean Air Act and its amendments
are helping to reverse this trend. Projections for
the year 2000—assuming compliance with the
1977 Clean Air Act amendments, but no other
automobile controls—show that automobile
emissions for the country as a whole will be
reduced from their current levels, even though
automobile travel is expected to grow by 75 per-
cent. Carbon monoxide and hydrocarbon emis-
sions from automobiles are projected to
decrease by about 60 percent. The reduction in
nitrogen oxide emissions will be smaller—about
30 percent. However, these attainments will still
leave the country far short of the air quality
goals specified in the Clean Air Act.

Automobiles are not the only source of air
pollution. Other transportation modes, in-
dustrial plants, power-generating facilities,
commercial establishments, and home heating
also contribute substantial amounts of pollu-
tants to the atmosphere. While automobile
emissions are expected to represent a declining
share of pollutants from all sources between
now and 2000, the impacts of automobile use
will remain a major problem in urban areas.

Projections of regional air quality in 1985 and

2000 show that violations of the carbon monox-
ide and oxidant standards, though decreasing in
frequency, will still be common occurrences. In
2000, about 10 percent of the 247 Air Quality
Control Regions (AQCRs) in the United States
are expected to experience violations of the car-
bon monoxide standard. Violations of the stan-
dard for photochemical oxidants are expected in
almost 25 percent of the regions. Since these
violations will generally occur in the most
populous areas, the number of persons exposed
to hazardous concentrations of air pollutants
will remain very high—perhaps as many as 136
million persons, or about half the population in
2000. Since automobiles are particularly heavy
contributors to peak concentrations of carbon
monoxide and photochemical oxidants, addi-
tional measures to control exhaust emissions
will be needed to improve air quality in urban
areas,

Three policy alternatives to reduce automo-
bile emissions have been considered: further
tightening of new car standards (especially for
nitrogen oxides), mandatory inspection and
maintenance, and restriction of automobile use.
Analysis shows that further tightening of new
car standards would be only marginally effec-
tive and, in the case of nitrogen oxides, could
delay or prevent the use of diesels. A nationwide
program of inspection and maintenance of
vehicles in use could produce major improve-
ments in air quality. Estimates based on Envi-
ronmental Protection Agency (EPA) data in-
dicate that, within 8 years after implementation,
mandatory inspection and maintenance would
reduce automobile emissions of carbon monox-
ide and hydrocarbons by 60 percent and 35 per-
cent, respectively, from what they would be
without such a program. Control of automobile
use would be effective as a supplementary
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144 . Changes in the Future Use and Characteristics of the Automobile Transportation System

measure in specific locations, provided that
compensating improvements in mass transit are
also made, However, as a general measure or as
a long-term strategy, automobile use controls
appear to be of limited value since they would
place limitations on mobility in return for
relatively small improvements in air quality.

Projections of other environmental impacts of
automobiles and highways—noise, community
disruption, intrusion in agricultural, recrea-
tional, and wilderness areas, and disposal of
scrap vehicles and parts—do not indicate the
need for major new policies by the Federal
Government to control automobile system char-
acteristics and use. Existing policies, if judi-
ciously and vigorously applied, appear to be
adequate to contain or minimize adverse envi-
ronmental impacts,

The introduction of new technology for auto-
mobile propulsion systems and fuels raises the
prospects of new or more serious impacts on the
environment. The projected increase in the use
of diesel engines may call for new measures to
control nitrogen oxide emissions (which are par-
ticularly high for diesels) or other substances
(such as nitrosamines or particulate matter)
found in diesel exhaust. More extensive use of
electric vehicles may necessitate placing more
stringent controls on power-generating plants
supplying the electricity for storage batteries.
There are major environmental problems asso-
ciated with the production of synthetic fuels
from coal or oil shale. In addition, the high
benzene content of coal-derived liquids could
cause serious health and safety problems, both
during production and distribution and when
burned as a motor fuel.

BACKGROUND

Air Pollution

In 1975, the 95 mil
United States traveled

lion automobiles in the
slightly over 1 trillion

miles. During the year, these automobiles emit-
ted more than 81 million tons of atmospheric
pollutants. As a result of pollution from auto-
mobiles, combined with emissions from other
forms of transportation and from stationary
sources, the National Ambient Air Quality
Standards for either carbon monoxide or photo-
chemical oxidants were exceeded in about a
third of the AQCRs throughout the country. 1

(See table 59. )

These figures are national aggregates and do
not fully reflect the effects on the population in
areas of extensive and concentrated automobile
use—chiefly the central parts of cities, but
sometimes the surrounding suburbs as well. In
those urban areas, where both population and
automobile use are the greatest and where air
pollution from nonautomotive sources is also

the highest, it is estimated that between 125 and
150 million people were potentially exposed at
least once during the year to concentrations of
carbon monoxide or photochemical oxidants
that exceeded established Federal standards.
The effects of this exposure on human health
cannot be calculated with certainty. Estimates
vary both as to the degree of danger and its im-
portance for the more vulnerable segments of
the population—infants, the elderly, and those
with respiratory or cardiac disorders. However,
the evidence clearly indicates that atmospheric
pollution (to which the automobile is a major
contributor) is cause for serious concern.

Recognition of the automobile as a source of
air pollution dates back nearly a quarter of a
century to the publication of experimental
studies by Haagen-Smit, who described the
process by which organic substances (such as
hydrocarbons) and nitrogen oxides accumulate
in the atmosphere and form photochemical oxi-
dants when exposed to the ultraviolet compo-
nent of sunlight. Haagen-Smit further demon-
strated the role played by automobile exhaust,
which contains both hydrocarbons and oxides
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Table 59.—Automobile Emissions and Air Quality–1975

Automobiles All sources

Emissions (million tons/year)
Carbon monoxide. . . . . . . . . . . . 69.3 119.5
Hydrocarbons . . . . . . . . . . . . . . . . 7.9 29.4
Nitrogen Oxides . . . . . . . . . . . . . . 4.0 22.5

Air quality N u m b e r
Carbon monoxide

Number of AQCRsa exceeding standardb. . . . . . . . . 43
Number of AQCRs exceeding 2 x standard . . . . . . . 25

Total violations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

Photochemical oxidants
Number of AQCRs exceeding standard’ . . . . . . . . . 49
Number of AQCRs exceeding 2 x standard. . . . . . . 20
Number of AQCRs exceeding 3 x standard. . . . . . . 8
Number of AQCRs exceeding 4 x standard. . . . . . . 7

Total violations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

Photo Credit U S Departrnent of Transportation
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of nitrogen, in the formation of smog.2 Automo-
bile exhaust also contains carbon monoxide
(CO), which results from the incomplete com-
bustion of hydrocarbon fuels. While not in-
volved in the photochemical reaction of hydro-
carbons (HC) and nitrogen oxides (NOX) that
produces smog, carbon monoxide is also an at-
mospheric pollutant because of its toxicity to
humans and vegetation. It has been estimated
that in 1972, automobiles accounted for about a
half of the total CO emissions nationwide and
about a quarter of the HC and NOX emissions. 3

Carbon monoxide has been linked, either as a
causative or contributing factor, to a number of
health problems. CO interferes with oxygen
transport in the human body by displacing ox-
ygen from hemoglobin and forming carbox-
yhemoglobin in the bloodstream. Concentra-
tions of carboxyhemoglobin as low as 3 to 5 per-
cent 4 can cause adverse effects both in normal
people (decrease of vigilance and shortness of
breath) and in those with arteriosclerotic heart
disease (inducement of chest pains and reduced
heart efficiency ).’

Hydrocarbons and nitrogen oxides are the so-
called precursor emissions that lead to the pro-
duction of photochemical oxidants, such as
ozone. The health effects of photochemical ox-
idants range from relatively minor discomforts,
such as eye and throat irritation, to aggravation
of chronic disorders, such as obstructive pul-
monary  d i sease  (bronchia l  as thma,  em-
physema). It has been estimated that between 3
and 5 percent of the population may be con-
sidered to have some degree of obstructive pul-
monary disease. b

Apart from their role in the formation of oxi-
dants, nitrogen oxides have also been shown to

have direct effects on health. Prolonged or
repeated exposure to concentrations of NOX

greater than 0.5 parts per million (ppm) appears
to be particularly hazardous for persons with
asthma, chronic respiratory diseases, and car-
diac disease. There are also risks for those suf-
fering from viral and bacterial pulmonary infec-
tions (colds, influenza). Some evidence also sug-
gests that the very young have an increased
susceptibility to pulmonary damage if exposed
to concentrations above 0.5 ppm for prolonged
periods. ’

The medical evidence on the health effects of
CO, HC, and NOX is far from definitive and
complete. Serious questions have been raised
about the causal relationships between atmos-
pheric pollutants and health disorders. There is
also question about the appropriateness of the
present ambient air quality standards.8 9 T h e
standards and the supporting evidence were
reviewed by the Coordinating Committee on
Air Quality Standards of the National Academy
of Sciences and National Academy of Engineer-
ing (NAS/NAE) in 1973. The Committee con-
cluded that:

Automobile emissions may account for as
much as one-quarter of one percent of the total
urban health hazard, (representing) as many as
4,000 deaths and 4 million illness-restricted days
per year. Four thousand deaths is about an
eighth of the deaths from bronchitis, em-
physema, and asthma combined, or a twelfth of
the deaths from automobile accidents. Four
million days of illness is nearly equivalent to a
tenth of the total number of days lost from work
each year because of respiratory illnesses. 10

The NAS/NAE report also pointed out the
degree of uncertainty surrounding these esti-

‘ M .  M, F{>x and A.J. Haagen-Smit,  ‘Aut(~m[~bile  E x h a u s t  a n d
Oz~>ne  F[~rmation, ” VLIIIICIC E~rIIssi{)t~s-PtJrt 1 ( New Y[}rk: Society
of Au torn [) t ]ve Engineers, Inc. , 1964), pp. 1-6, 1 b.

‘L). S, Department ot Transpc>rtatlon, Tht’ lio~[lrt  by t)lc ~t~~jt~rtil

Tush  F(lrc( LI)I  ~!of(]r vt~~]fc~t~  ~ou~s ~t]~o!~[f 1 ~80  volume  2, Sept.
2, lQ7b, pp. 10-15.

‘The percentage t}t carboxyhemoglobin concentratiorl refers  to
th~t pt~rt i[~n [)f the hemoglobin in the bl(](d  that is bound  WrI th car-
bt>n m{>n(}xide,  and thus unable to transport (}xygen,

‘U.S.  C(~ngress, Senate, Committee on Public Works, Air
QI(L~lIt~  L~II(f Autoniohilc  Et?Ils.siot~  ~o)~trol Vc~lume  I ,  S u m m a r y
Report, A Report by the Coordinating Committee on Air Quality
studies,  ~’atltlna] Academy (>I Sciences, ~ratit~na]  Academy of
E n g i n e e r i n g ,  Comrnlttec  Print ,  93d C<}ngress,  2 d  S e s s i o n ,
%pternber  1Q74, pp. 27-2Q,

‘Ibid., p, 49.

“Ibid., p. 43-44
‘The present Natitlnal  Ambient Air Quality Standards specify 9

ppm ( 10 mg m‘) in an 8-h(Jur  period as the maximum permissible
concen  t ra tl~>n  (~t CO. The standard for ph(ltochem  ical oxidants IS
0,08 ppm ( ldO ~g m’) In a l-hour perl~d.  There is no standard ft}r
sh(~rt-term  exposure to nitrogen dioxide ( NO~ I at this time; the ex -
i>tin~  \tandard annual arithmetic average {~f  0,05 ppm (9.4 mg m‘ t
is Intended to pr(}tect aga ins t  long- term chron ic  ettects. The 1977
amendments t o the Clean AI r Act directed EPA to develop a stand-
ard for short-term exposure to N02.

‘See, for example, Petition of American Petroleum Institute and
Member Companies Before the Administrator of the U.S. En-
vironmental Protect ion Agency, Dec. 9, 1~76, for a review and
critique of the laboratory and epidemiologicai  evidence supptlrt  ing
the current standards.

“’U.S. Ct)ngress,  S e n a t e , C(~mmlttee on P u b l i c  ~’c~rks,  AIr
Quu/It,v ~~n~f  Automobflr  EmISSIOH  C[l}~tr(l/, p. 13.
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mates, stating that the total urban health hazard
from all forms of air pollution might be as low
as 0.01 percent or as high as 10 percent. The
range of estimates of the part attributable to
automobile emissions was also large—between
1 and 25 percent. If these estimates are com-
bined to produce minimum and maximum ap-
proximations of the impact of automobile emis-
sions on urban health, the NAS/NAE findings
suggest that automobile emissions may account
for something between 0.0001 percent and 0.25
percent of the urban health hazard. Clearly, a
definitive assessment of the relationship be-
tween automobile emissions and pubIic health
cannot be made without further laboratory
studies and epidemiological research to narrow
the range of uncertainty and to establish firmer
causal links.

A more recent study, conducted in 1976 b y
the Air Quality, Noise, and Health Panel of the
Interagency Task Force on Motor Vehicle Goals
Beyond 1980, cataloged a variety of health ef-
fects linked to automobile emissions. While the
panel did not include a review of medical evi-
dence in its report, the analysis was conducted
on the assumption that reduction in CO, HC,
and NOY emissions (from automobiles and
other sources) would produce substantial health
benefits of the types identified by NAS/NAE. 1 1

In addition to CO, HC, and NOx, automobile
exhaust contains other substances that, in suffi-
cient concentrations, may be of concern as at-
mospheric pollutants.

Ž Lead—emitted as particulate matter from
automobiles burning fuel to which tetra -
ethyl lead has been added to increase the
octane rating,

● Particulates—contained in diesel exhaust,
which have been shown to have strong
mutagenic and possibly carcinogenic prop-
erties, and

• Nitrosamines —a carcinogenic agent,
emitted from the crankcases and fuel
systems of diesel engines.

With the exception of Iead, which is being
phased out as a motor fuel additive under cur-

‘‘~1, S 1)t.P.]r[m(,nt [,1 Tr~nSp(>rtd[lL}n okf](~ <~t th(, Secretary,
,4 [r QI((//Ifv  f’ [.(’ L/t~[/ H~I(/lt/I  R(’p(lrt  of J J>.]ne]  ot the lnter.]~cn  -
c  \ T.i\k, F(~rc  c’ {)n Llot  or J’eh]cle  (;(l.]1~  lk~rond  1080,  Nlarch I Q7tJ
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rent statutes, the evidence is not conclusive
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the health hazards posed by emission of these
substances from automobiles at the present
levels. Research on both the health effects and
the level of permissible concentration is continu-
ing.

Other Environmental Problems

The environmental impacts of the automobile
transportation system are not limited to at-
mospheric pollution. Automobiles and high-
ways have a variety of adverse impacts that
should be considered in setting and enforcing
policies to protect the general quality of the en-
vironment. The noise of vehicles, the disposal of
solid wastes (scrap vehicles and major parts,
such as tires and batteries), the contamination
of water by fuels, lubricants, and road salt, the
disruption of communities by highway con-
struction, and the invasion of agricultural lands,
natural preserves, and recreation areas by auto-
mobiles and highways are problems that also re-
quire attention.

The noise of automobiles is of concern both
because of its possible health effects and because
of its disruption of human activities. Prolonged
exposure to high levels of noise can cause hear-
ing damage. Exposure to lower levels has been
shown to produce anxiety and distress due to in-
terference with conversation, telephone com-
munication, 1istening to radio and television,
concentration during mental activity, sleep, and
relaxation.

The Environmental Protection Agency has
defined 70 dB L,q

12 as the noise level below
which hearing damage will not occur. Since ex-
posure to urban traffic noise is generally below
this level, traffic noise is not regarded as a
significant contributor to hearing damage
among urban populations as a whole. However,
for individuals whose activities place them in a
position of regular exposure to high levels of
traffic noise (traffic policemen, tollbooth atten-
dants, roadside workers), permanent hearing
damage could result. Table 60 shows estimates

1‘1.,, [24 } rcpr~’wnt~ th(> A-\\elghttd ~~)un[l  ener~>’, me.]~ured  In
tdtx IbC \ ( d B ~, ,] ~rera~ed  ovc’r a 24-hot] r pc~r iod An (~t her me.~~u  t-e

c (l]m mo n 1 \ uwd t or n OIse  et tec t + I\ 1.(ln w’h ich I\ 1,,1 \vI  t h J 10 di3
I nc remen ta 1 wc i~h t Ing .~ppl  led t (1 the p(’r[od I o p m to 7 .] m. t(~
.Icc (}u  n t t ~lr t he I nc re,] A sen~]  t i ~’ I t }’ (1 t people  t (~ n (llw’ J t n l~h t
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of the number of people exposed to various
levels of traffic noise.

Table 60.—Estimated Number of People Subjected
to Traffic Noise

At or above
outdoor Ldn

55. . . . . . . . . . . .
60. . . . . . . . . . . .
65. . . . . . . . . . . .
70. . . . . . . . . . . .
75. . . . . . . . . . . .

Persons subjected (mill ions)

Urban traffic Freeway traffic
93.4 4.9
59.0 3.1
24.3 , 2.5

6.9 1.9
1.3 0.9

There is no generally accepted standard for
evaluating noise as a disruptive or nuisance fac-
tor in human activity. The sensitivity to noise
varies widely among individuals and for the
same individual as a function of age, general
health, type of noise, time of day, activity in
which engaged, and so forth. Because many of
these are subjective factors, there is no reliable
way to estimate the extent to which automobile
noise has an adverse effect on human activity,
personal comfort, and sense of well-being.

The automobile is relatively quiet in com-
parison with other vehicles that make up the
traffic stream. However, because the automo-
bile is the preponderant component of traffic, it
must be considered a major contributor to traf-
fic noise, especially in urban areas. (See table
61. ) Measures to achieve reduction in traffic
noise must therefore give consideration to sup-
pression or elimination of automobile-produced
noise.

Table 61 .—Median Noise Levels and
Urban Traffic Mix

Median noise
level dB(A) Percent of

Source at 50 feeta urban traffic

Heavy-duty trucks . . . 85 1.0
Medium-duty trucks . 77 6.0
Buses . . . . . . . . . . . . . 79 0.5
Motorcycles. . . . . . . . 82
Automobiles. . . . . . . 65 91.5:

aThe de~,bel  ScaIe  ,s Iogarlthmlc,  each Increase of 10 dB repreSentS a doubling

of loudness
b A t  27.mph  crul~fng  spe~d< rn~d,ao autornob[le noise IS 60 dB(A)  DUrlng accel

eratlon  In urban areas, the median noise  level IS 72 dB(A]
SOURCE U S Department of Transportation. Air  Oual)ty.  Nojse  and ~ealt?r.

Report of a Panel of the Interagency Task Force on Motor Vehicle
Goa~s Beyond 1980, March 1976, pp 6-21

The disposal of solid waste produced by the
automobile system is also an environmental
problem. Each year, about 7 million cars are
scrapped—amounting to more than 13 million
tons of solid waste, largely steel and iron, but
also including aluminum, copper, other metals,
rubber, and plastics, About two-thirds of these
junk cars are salvaged and processed to recover
scrap materials, but the remainder are either
disposed of in land fills or left to rust along the
roads or in vacant lots. In addition to the
vehicles themselves, about 150 million tires and
50 million batteries are discarded each year.13

Only a fraction of these items is reclaimed
through salvage; the rest (amounting to perhaps
as much as 5 million tons) is added to municipal
refuse. Overall, it is estimated that automobile
solid wastes make up about 7 percent of the
total commercial, residential, and municipal
waste in the United States each year. 14 This
figure does not include the additional millions of
tons of litter deposited along streets and roads
by motorists. While disposal of waste is largely
a municipal concern, Federal policy may play a
role in determining the composition (and hence
recoverability) of automobile scrap or in pro-
moting more productive use of scrap vehicles
and parts.

Automobiles and highways also have impor-
tant impacts on water quality. Highway con-
struction leads to stream pollution by erosion
and sedimentation from excavations or by con-
taminating runoff water with chemicals or other
materials used in roadbuilding. Road salt and
other chemicals used to clear streets and high-
ways of snow and ice are carried away by run-
off water and pollute streams or destroy vege-
tation in the path of the runoff. Automobiles
deposit a variety of materials on the road sur-
face. These are subsequently either dissolved or
borne away by runoff water into nearby
streams. Automobile deposits include exhaust
components, lubricants, coolants, hydraulic
fluids, and tire materials. In addition to the
materials deposited on the road, the automobile
system produces millions of gallons of waste
fluids (crankcase oil, hydraulic fluids, battery
acid, and spilled fuel) that may make their way
into soil and water. Even if measures are taken

‘ ‘Motor  V e h i c l e  hlanulacturers Association,  A4(Ifc7r  VPIIICIC
Facts [ztld Figzirm 77 (Detroit: Motor  Vehicle Manufacturers
Association, IQ77).

“Sydw  ‘EEA, p. 111-127.
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to prevent their drainage into the surrounding
soil and water, the disposal of these liquid
wastes (chiefly used crankcase oil, coolants, and
battery acid) poses an important environmental
problem. As with solid waste, the treatment and
disposal of liquid wastes and effluents are large-
ly local matters. However, Federal policy may
have an influence, either through requiring con-
trol of water quality impacts (for example, as a
precondition for Federal funding of highways)
or through promoting environmentally sound
methods of treatment, disposal, or reclamation,

The environmental impacts of the automobile
and highway system reach far beyond the physi-
cal effects on the atmosphere, water, and soil
enumerated thus far. There is also a class of im-
pacts that are variously designated as social im-
pacts, community impacts, or quality-of-life im-
pacts. These include a number of undesirable
consequences of highway building and automo-
bile use—among which are displacement of
homes and businesses, denial of accustomed ac-
cess to facilities and services, disruption of com-
munity cohesion, alteration of land values (and

Phofo Credlf U S Department of Transporfaflon

property taxes), removal of land from agricul-
tural production, endangerment of terrestrial
ecosystems, invasion of natural preserves and
pristine areas, and infringement on sites of
historical, archaeological, natural, or aesthetic
importance. The need to protect specifically af-
fected individuals (and society in general) from
these impacts of automobiles and highways,
while assuring all the wider benefits of mobility,
is one of the most controversial and keenly
debated questions of national environmental
policy. Part of the controversy stems from the
lack of an objective method to quantify these
impacts and to assess costs and benefits, many
of which may be intangible. The question is also
controversial because it tends to pit the values
and desires of the automobile-using public at
large against the values of a relatively small
group of affected or interested parties (residents
of a particular neighborhood, those who want
to preserve a certain natural site, or those who
want a community of a special character). En-
vironmental considerations of this sort tend to
raise profound questions of social and economic
equity.
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PRESENT POLICY

The present policy of the Federal Government
on environmental matters is set forth in a varie-
ty of documents— Federal Statutes and the U.S.
Code, Presidential Executive Orders, the Code
of Federal Regulations, Department of Trans-
portation (DOT) Orders, and administrative
rulings by DOT, the Federal Highway Admin-
istration (FHWA), the National Highway Traf-
fic Safety Administration (NHTSA), and EPA.
However, the essential features of this policy are
embodied in the eight major legislative acts
described below. Table 62, is a classification of
this legislation according to the type of en-
vironmental impact dealt with.

It will be noted that much of the legislation is
of recent origin. Most of these laws were
enacted within the past decade, and half since
1970. Most of the legislation deals with a speci-
fic environmental problem (e.g., emissions,
noise, social impacts of highways), with air
quality being the predominant concern. Also,
much of the present policy is regulatory in
nature and directed toward particular automo-
bile performance characteristics.

The Clean Air Act of 1963 (Public Law
88-206) provided for interstate conferences on
abatement of air pollution and authorized the
Federal Government, in some cases, to initiate
suits to force reduction of emissions. The Act
also designated three major areas of air pollu-
tion research: control of motor vehicle emis-
sions, removal of sulfur from fuels, and devel-
opment of air quality criteria. An amendment to
the Act (Title 11), passed in 1965, authorized the
Department of Health, Education, and Welfare
(HEW) to set emission standards for automo-
biles beginning in the 1968 model year.

The Department of Transportation Act of
1966 (Public Law 89-670) stated that it was the
national policy to make a special effort to pre-
serve “the naturaI beauty of the countryside and
public parks and recreational lands, wildlife and
water-fowl refuges, and historic sites. ” The Act
provided that transportation programs and
projects involving the use of public land be ap-
proved only if it was demonstrated that there
was “no feasible and prudent alternative to the
use of such land” and that such programs in-

clude “all possible planning to minimize harm”
to natural, recreational, and historic sites.

The Air Quality Act of 1967 (Public Law
90-148) attempted to remedy some of the defi-
ciencies of the 1963 Clean Air Act by preempt-
ing States from setting emissions standards for
new motor vehicles unless they had done so
before March 30, 1966. California was the only
State to have imposed emissions standards by
this deadline. The Act, in effect, indicated the
intent of the Federal Government to assume the
lead in setting automobile emissions standards.

The National Environmental Policy Act of
1969 (Public Law 91-190) established a broad
policy for environmental protection. NEPA set
policies and goals concerning all aspects of the
environment and required that specific Federal
policies, regulations, and programs be adminis-
tered in accordance with these policies and
goals. NEPA also provided for the creation of
the Council on Environmental Quality (CEQ)
and the adoption of an interdisciplinary ap-
proach in planning federally assisted highway
projects. To do this, NEPA established provi-
sions for environmental impact statements,
public hearings on environmental impacts, and
preparation of environmental action plans.

The Highway Act of 1970 (23 U.S.C. 109)
directed the Secretary of Transportation, in con-
sultation with EPA, to develop and put into ef-
fect guidelines to assure consistency of high-
ways with approved plans for implementation
of ambient air quality standards. The Act also
provided for DOT to develop and promulgate
standards for highway noise levels compatible
with different land uses and to withhold ap-
proval of highway projects that do not include
adequate measures to comply with noise stand-
ards.

The Clean Air Act of 1970 (Public Law
91-614), technically amendments to the 1963
Clean Air Act, set standards for emissions of
CO, HC, and NOX from new light-duty vehicles
at a level 90 percent below that of 1970 vehicles.
The CO and HC standards (later determined ad-
ministratively to be 3.4 grams per mile for CO
and 0.41 gram per mile for HC) were to be met
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Table 62.—Selected Laws Relating to Environmental Impacts of Automobiles and Highways

Type of impact controlled
System

component
affected Physical

al

Vehicles Highways

Clean Air Act of 1963 ● ●

Department of Transportation
Act of 1966 ● ● ● ●

Air Quality Act of 1967 ● ●

National Environmental
Policy Act of 1969 ● ● ● ● ● ● ● ● ●

Highway Act of 1970 ● ● ●

Clean Air Act of 1970 ● ● ● o

Noise Control Act of 1972 ● ●

Clean Air Act of 1977 ● ●

●
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by 1975. The NOX standard, to be met by 1976,
was 0.4 gram per mile. The Act required that
these standards be met over the useful life of the
motor vehicle, defined as the first 50,000 miles
or 5 years, whichever comes first. The Act au-
thorized EPA to establish National Ambient Air
Quality Standards (NAAQS) 15 and AQCRs.
The Act required States to submit plans for at-
taining NAAQS and authorized the imposition
of transportation control plans, if necessary, to
attain air quality standards for particular
AQCRs by the specified deadline. Title 11 of the
Act provided for a fine of $10,000 per vehicle to
be levied against manufacturers marketing
vehicles not certified as meeting standards.

The Noise Control Act of 1972 (Public Law
92-754) provided EPA with authority to set
comprehensive standards and regulations for
abatement and control of noise, including that
from automotive sources. While recognizing the
primary responsibility of State and local gov-
ernments in noise control, the Act affirmed that
Federal Government action is essential to assure
national uniformity in dealing with major noise
sources. States and localities retain rights and
authorities to determine the levels of noise per-
mitted in their environments and to establish
and enforce controls on noise through licensing,
regulation, or restriction of noise sources. The
Act, however, authorizes EPA to establish noise
emission standards for products distributed in
interstate commerce and to set deadlines based
on the application of best available technology.
The Act also foresees the need for Federal
assistance to State and local governments in en-
forcement and research.

The Clean Air Act of 1977 (Public Law
95-95), the most recent of a series of amend-
ments to the 1970 Clean Air Act, established
automobile emission standards to be met in suc-
cessive steps through 1981:

1977-79 1980 1981
HC . . . . . . 1.5 gm / mi 0.41 gm/mi 0.41 gm/mi
co . . . . . . 15.0 gm/mi 7.0 gm / mi 3.4 gm/ mi
NO X . . . . . 2.0 gm / mi 2.0 gm / mi 1.0 gm / mi

The 1977 amendments also allowed a 2-year
waiver of the 1981 CO and NOX s tandards

‘SNAAQS have been established for five pollutants: particulate
mat ter, sulfur dloxidel  nitrogen dioxide, carbon monoxide, and
photochernical  oxtdants,

under certain conditions and postponed imposi-
tion of the 0.4-gram-per-mile standard for NOX

until further research is conducted. The 1977
Act contained some provisions that indicate a
shift from the policy of the 1970 Clean Air Act,
such as permitting States to adopt the more
stringent California standards if they desire,
granting States explicit authority to adopt in-
direct source control programs, requiring pro-
mulgation of an air quality standard for short-
term exposure to nitrogen dioxide, requesting
EPA to report to Congress on the advantages
and disadvantages of a system of penalties for
N OX emissions, and requiring EPA to set emis-
sions standards for trucks, buses, and other
vehicles over 6,000-pound gross weight manu-
factured for use on public roads and streets.

From the foregoing summaries, it can be seen
that present environmental policy with respect
to the automobile transportation system is of
two basic types—statements of goals, princi-
ples, and guidelines (such as in NEPA), and
specific regulatory standards (as in the case of
automobile emissions and noise). The regula-
tory

●

●

●

•

policies have four basic features:

They are predicated on objective and quan-
tified measures that are directly related to
public health.

They call for progressive attainment of
goals by a series of deadlines.

They embody the concept of “technology
forcing. ”

The sanctions for noncompliance are set so
as to remove any economic incentive for
not meeting the standards (i.e., the fine for
not complying is at least as great as the cost
of complying).

The present environmental protection poli-
cies, especially automobile emissions standards,
have met with several criticisms. The adequacy
of the research on health effects and the benefits
ascribed to specific reductions in pollution levels
have been challenged. lb The goals and deadlines
for achieving air quality standards have been

“See,  for example, American Petroleum Institute (footnote 9);
and F. P. Grad, et al., The Au tontob~lt~  arzd th~~  RegL//atIoH of Its
lmpuct  (7/1 th~ Er~t~iro)~mL~//t ( N o r m a n ,  Okla.:  Univers i ty  o f
Oklah(~ma Press, 1975), pp. 31-66.



called unrealistic and economically unsound. 17

It has been argued that the strategy of technol-
ogy forcing removes the Federal Government
too much from the field of research and places
the burden of innovation almost exclusively on
manufacturers without any assurance that they
will be able to meet the challenge. 18 It has been
asserted that the deadlines accompanying the
standards have the effect of pushing manufac-
turers toward short-term, remedial techniques
(such as catalytic converters) at the expense of
encouraging efforts to find more fundamental,
long-term solutions. ’9 Questions as to the
appropriateness of a single standard for all auto-
mobiles in all parts of the country under all con-
ditions of use have led to suggested alternative
approaches, such as regional standards or the
so-called two-car strategy .20 There is doubt
about the ability to enforce standards, the strict
application of which might do grave harm to
one or more manufacturers or to the economy
as a whole. ” There has been strong resistance to
transportation use controls as a means to reduce
air pollution on the grounds that they represent

Ch. 6—Environment Issues,

intrusion by the Federal
tionally local decisions
land use policy .22 It has
present approach is too
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Government into tradi-
on transportation and
been suggested that the
rigidly concerned with

automobile emissions and should be replaced
with a more flexible policy that treats mobile
and stationary source emissions as a whole and
permits tradeoffs.23 Finally, the basic strategy of
regulation has been attacked on economic
grounds as more costly and less efficient than an
approach based on taxation or market incen-
tives. 2q

No attempt will be made at this point to deal
in detail with the arguments for and against the
present environmental protection policy of the
Federal Government. However, the questions
raised above should be kept in mind during the
discussion of policy alternatives, where ways of
changing the Federal role in environmental pro-
tection are considered. Also, some of these
criticisms will be examined specifically in the
analysis of effects and impacts that may ensue
from these policy options.

ISSUES

Several issues of public policy surround the
general problem of how to prevent harm to the
environment by the automobile transportation
system. These issues involve the need to protect
the health and well-being of the populace from
the adverse effects of automotive technology,
while assuring the continued benefits of a per-
sonal transportation mode that is vital to the
economic and social structure of the country.
Some of the issues arise from the way in which
present environmental protection policies are
formulated and applied. Others stem from the
characteristics of automotive technology, both
now and as it may evolve in the future. Some

I -A,  V, Kneese  and C. L. Schultze,  Pollut~orI,  Pnrcs a)ld Public
Policy (Washington, D. C.: The Brooklngs  Institution, 1975).

IRH, S. Jacoby and J. D. Steinbruner,  C/ear~ng  the AIr (Cam-
br}dge, Mass.: Ballinger  Publishing Co., 1973).

1 *U.S. Congress, Senate, Committee on Public Works, A i r
Qualify  arrd Automo6ife  Emission Corrtrol,  Volume 3.

20 Kneese  and Schultze,  op. cit.
“D, Harrison, Jr., Who Pays for Clean Air—The Cost and

BL7?7PfIt  D15trIhL/tI,It7 c]f Federal Automobile Emission Cor7tro/s
(Cambridge, hlaw.: Ballinger  Publishing Co., 1975),

confront us now; others are expected to emerge
or intensify later as the number and concentra-
tion of automobiles in use increase over the rest
of this century.

The environmental issues addressed in the
automobile assessment are:

How should the Federal Government set
environmental standards relating to the
characteristics and use of the automobile
system, and how should they be enforced?

Should Federal environmental standards be
extended to control of passenger vehicles in
use?

“J. E. Blodgett,  Ent~iro)~mc~ltal f%ofect~ol?,  Issues in Public Poli-
cy Series, IPP 76-19 (Washington, D. C.: The Library of Congress,
Congressional Research Service, No\. 5, IQ76 ).

“U.S.  Department of Transportation, Thr RLIIIOtt  by thLT Fcdeml
T a s k  F o r e - c  on Motor Vehlclr GLJL71$  lleyotzd 1~80 pp. 10-1 to
10-19.

24 Harrison, Jr., Who Pays for Clea/7  Air. , Kneese  and Schultze,
Pol11JfIot7,  F%ces a)zd  PLIb/Ic Po/Iry, E, S. Mills and L. J. White,
“Auto Emissions: Why Regulation Hasn’t Worked, ” Tech~zology
Rr71fPuI  March April 1978, pp. 55-63.

11-07 i () - -i { - 11
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● To what extent should transportation use
controls be applied to reduce the environ-
mental impacts of the automobile?

● What criteria should be used to judge the
value of environmental policies and pro-
grams related to the automobile?

● To what extent should factors other than
public health (e.g., community impacts,
quality of life, and aesthetics) be considered
in setting environmental standards?

● What environmental problems should be
considered in the evolution of new auto-
motive technologies and at what point in
the development process should research
on environmental effects be started?

These issues have been examined in the auto-
mobile assessment and used both to identify
potential impacts and to guide the formulation
of policy alternatives relating to environmental
protection .25 The issues also provide a frame-
work for evaluation of the policy alternatives
that are discussed later in this chapter.

POLICY ALTERNATIVES

The range of policy alternatives for dealing
with the environmental effects of automobiles is
shown on the relevance trees in chapter 4. These
policies include new or more stringent standards
for new vehicles, control of automobile use,
alternatives to regulation, and encouragement
of other more environmentally benign modes of
personal transportation. Because the range of
policy options is broad, not all could be exam-
ined during the automobile assessment. Some
selectivity was therefore required.

The two contractors supporting OTA were
directed to take different approaches to policy
selection. SRI performed separate analyses of
three individual policies. Sydec/EEA examined
a group of policies, which had the collective in-
tent of achieving major improvement in envi-
ronmental quality beyond that projected for the
Base Case. Thus, neither contractor attempted a
comprehensive treatment of all possible en-
vironmental policies. SRI concentrated on air
quality as the most important concern, and
examined three different approaches to supple-
ment present policy on automobile emissions.
Sydec/EEA formulated a coordinated set of
policies aimed at general environmental im-
provement, but consistent with other concerns
such as safety, mobility, energy, and cost.

The policies studied by SRI were:

• Mobile-Stationary Source Tradeoffs.—
Consideration of tradeoffs between auto-
mobile emission standards and stationary

●

●

It

source controls as a more cost-effective
preach to meeting air quality objectives;

ap-

Regionally Specific Standards.—Differen-
tiation between the air pollution problems
of cities and rural areas by setting stand-
ards for automobiles based on the air quali-
ty in the region where the vehicle is owned
and operated (i.e., the two-car strategy);

Mandatory Inspection and Maintenance.—
Adoption, at the State level, of a program
for periodic inspection and required main-
tenance of vehicles in use to ensure that
they continue to meet emission standards
for new cars.

should be noted that these policies are not
mutually exclusive, nor are they inconsistent
with the present policy governing the emissions
characteristics of new cars. Any or all could be
combined with the current provisions of the
Clean Air Act or with either tighter or more
relaxed versions of these standards.

The Sydec/EEA policy set (called the Im-
proved Environment Case) is made up of several
measures, which are of two types: major policy
actions to reduce the negative environmental ef-
fects of automobiles, and supporting measures

ZsFulIer discussion of the issues is contained in a series of wOrk-
ing papers prepared by the OTA staff, issues lrmolued  in the Study
Of Potential  changes in the Characteristics anci  Use of  the Auto-
rnobile Transportation System, OTA, Oct. 21, 1977.
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to increase the effectiveness of the major policy
actions. (See table 63. )

Table 63.—Policies for Improved Environment Case

Major Policies

●

●

●

Mandatory inspection and maintenance of
vehicles in use.
More stringent NOX standard for new cars,
Motor fuel tax to keep the cost of driving con-
stant.
Park ing management  ( inc lud ing zon ing and
restraints on use of land for parking lots).
Restraints on automobile use in urban areas (ex-
cept e/ectric vehicles).
Improved transit.

Supporting Policies

• Carpool and van pool incentives.
● Transit incentives.
. Incentives for use of electric vehicles in com-

mercial applications.
. Bicycle incentives.
● Other transportation system management proj-

ects.

The major policies assumed for the Improved
Environment Case are:

Ž Mandatory Inspection and Maintenance. —
A program of annual or semiannual inspec-
tion of all cars on the road would be in-
stituted with the cooperation of State and
local governments. Vehicles failing to meet
standards would be required to have ad-
justment, repair, or replacement of emis-
sion control devices. It is assumed that a
program, with sufficient facilities and
trained mechanics to inspect all vehicles
semiannually and to deal with an expected
30-percent failure rate, would be im-
plemented.

● More Stringent NOX Standard.—A NOX

emission standard of 0.4 gram per mile
would be imposed on all new vehicles (in-
cluding light trucks, vans, and diesels) in
1990. If diesels were unable to meet this
standard, they could not be sold as passen-
ger or light-duty vehicles,

● Motor Fuel Tax. —To offset the decline in
real fuel cost per mile as the result of fuel
economy improvements, Federal motor

fuel taxes would be increased periodically

to hold the cost per mile constant at the
1975 level. This would tend to discourage
increased auto use and the attendant
growth in emissions.

Parking Management.—Local and regional
authorities would be encouraged (or in ex-
treme cases, required) to restrict or elimi-
nate parking in congested areas by means
of such measures as parking surcharges,
elimination of on-street parking, bans on
parking for nonresidents, and limits on
construction of new parking lots.

Restraints on Automobile Use.—Local and
regional authorities would be encouraged
to limit the use of automobiles in congested
areas. Possible restrictions that might be
imposed are auto-free zones, restricted ac-
cess by time of day or type of vehicle, and
limitation of commuter traffic (either by
tax or outright prohibition) except for car-
pools and vanpools. Electric vehicles would
be exempt from these conditions.

Improved Transit.—To provide a useful
alternative means of personal transporta-
tion and to compensate for the restrictions
on automobile use, public transit facilities
would have to be expanded or improved. It
is assumed that Federal Government fund-
ing of capital improvements would increase
15 percent per year from 1975 to 1985 (in
constant 1975 dollars) and that the 1985
level of funding (also in constant dollars)
would be maintained through 2000. Federal
subsidy of mass transit operations would
also be increased. In the first year, funding
would double. Thereafter, it would in-
crease at 15 percent annually through 1985
and then remain at the 1985 level until 2000
(all in constant 1975 dollars).

Noise Standards.—It is assumed that noise
standards for all new motor vehicles (medi-
um and heavy trucks, buses, and motor-
cycles as well as passenger cars, vans, and
light-duty trucks) will be in force by 1985.
In areas of particularly high or objec-
tionable noise, additional measures would
be imposed either to control motor vehicle
use or to provide sound insulation for un-
usually sensitive buildings (e. g., hospitals
or schools) or for severely affected areas.
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● Supporting Policies.—In addition to the
major policies above, certain supporting
measures would be required. It is assumed
that the Federal Government would adopt
policies to provide incentives for carpools,
vanpools, mass transit, and bicycle use as
alternatives to the single-occupancy auto-
mobile. Incentives would also be offered
for commercial and personal use of electric
vehicles, principally in congested areas.

The rationale of this policy set is to foster a sub-
stantial improvement in environmental quality,
but without major adverse impacts in the areas
of energy, safety, mobility, and cost. Ac-
cordingly, certain additional assumptions and
conditions were made in constructing the Im-
proved Environment Case. These assumptions
and conditions are summarized in table 64 and
described briefly below.

Total expenditures for highways are as-
sumed to remain constant in real dollars at
the 1975 level. The distribution of Federal
highway funding is assumed to change so
that capital expenditures decrease at the
rate of 1 percent per year, while mainte-
nance expenditures increase at a corres-
ponding rate. (This is the same assumption
as in the Base Case. )

It is assumed that a separate transportation
system management program is established

and funded at the level of $2OO million per
year (in constant 1975 dollars). The empha-
sis of this program would be on projects de-
signed to serve high-occupancy vehicles,
thereby reducing emissions per passenger
mile.

● Level I crashworthiness standards and
mandatory installation of air bags (or their
equivalent) are assumed to be in effect by
1980. The mandatory inspection and main-
tenance program for emissions control
would include inspection of critical safety-
related equipment as -well.

• It is assumed that the technology to meet
automobile emissions and noise standards
is available, or will be at the time the stand-
ards go into force. Specifically:

—NOX emission levels of 0.4 gram per mile
will be attainable for spark-ignition
engines by 1990.

—Diesels will be able to meet the standard
of 1.0 gram per mile for NOX by 1981.
They may not be able to meet the 1990
standard of 0.4 gram per mile. (The in-
fluence of NOX standards on diesel pene-
tration is discussed later in the analysis
of effects and impacts. )

—Automobile noise levels can be reduced
to 65 dB(A) during acceleration and 60
dB(A) for cruise.

EFFECTS

The primary objective of the policies studied
in the Improved Environment Case is to bring
about an improvement in air quality through
reduction of automobile emissions. Other en-
vironmental concerns—such as noise and com-
munity disruption by highways—are also ad-
dressed, but only as secondary objectives. The
heavy emphasis on policies to control auto
emissions stemmed from analysis of Base Case
projections. These showed that the dominant
adverse impact of automobile characteristics
and use in 1985 and 2000 would be on air quali-
ty, particularly in urban areas where automo-
bile use is concentrated.

Air Quality

The Improved Environment Case contains
three kinds of policies to reduce automobile
emissions:

1. Policies to reduce auto travel,

2. A stricter NOX emission standard for new
cars, and

3. Mandatory inspection and maintenance of
automobiles in use.

Figure 30 shows the combined effect of these
policies on automobile emissions of CO, HC,
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Table 64.—Assumptions and Conditions for Improved Environment Case

Assumptions Base Case Improved Environment

Transportation system
Highway

Total expenditures

Construction

Maintenance

Transportation
system management

Mass transportation
Capital improvements

Operations

Stable at 1975 level (in constant
dollars).

Decreases from 50°/0 of total
highway expenditures in 1975
to 25°A in 2000.

Increases from 50°/0 of total
highway expenditures in 1975
to 75°/0 in 2000.

Existing policies, no special
funding.

Funding increased 10% per year
(constant dollars) through 1985
and maintained at 1985 level
through 2000.

Funding increased 10%A per year
(constant dollars) through 1985
and maintained at 1985 level
through 2000.

Environment
Air quality

Vehicle emissions

Inspection and
maintenance

Transportation
controls

Noise
Vehicles

Noise abatement

Same as Base Case

Same as Base Case.

Same as Base Case.

Separate program, funded at
$200 million per year.

Funding increased 15% per
year (constant dollars, through
1985 and maintained at 1985
level through 2000.

Funding doubled initially and
then increased at 15% per year
(constant dollars) through 1985
and maintained at 1985 level
through 2000.

1977 Clean Air Act standards CO and HC same as Base Case,
met, waiver for diesel NO, at Nonstandard tightened to 0.4
1.5 gpm for 1981-83. gpm, no diesel waiver, two-car

strategy (electric cars).
No mandatory program. Mandatory program by 1985.

Negligible. Parking and auto use restraints.

Noise standards for trucks, Noise standards for all vehicles.
buses, and motorcycles.

Continuation of existing policies. Continuation of existing policies.
plus funding for soundproof
ing buildings.

Energy
Fuel economy Case A: 27.5 mpg. Same as Base Case.

Case B: 30 mpg by 1990,35 mpg
by 2000.

Highway speed Moderate Enforcement (present Same as Base Case.
averaqe of 62 mph).

Safety
Occupant restraint Airbags or equivalent on new Same as Base Case.

vehicles as now scheduled.
Crashworthiness Existing standards. Level I.

Taxes
Fuel taxes Fuel taxes increased to Fuel taxes adjusted to hold

maintain revenue at 1975 level. cost per mile constant.
Vehicle taxes No new taxes. Gas-guzzler tax on new cars.

Technology
Propulsion Case A: 100/~ diesels by 1985, Same as Base Case A, except

250/o by 2000. diesels phased out after 1990
Case B: 15°/0 diesels by 1985, unless 0.4 gpm NOX standard

40% by 2000. can be met.
Diesel fuel consumption Case A: 4% by 1985, 18% by Same as Base Case A, except

(percent of all motor fuel) 2000. accelerated penetration of
Case B: 6% by 1985, 29% by electric vehicles.

2000.
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and NOX in 1985 and 2000. The greatest benefit
is reduction of CO emissions which, by 2000,
are expected to decline to about one-third of
what they would be under Base Case conditions.
The reductions of HC and NOX emissions, while
not as great as CO, are also significant.

A more detailed picture of the effects is
presented in table 65, which shows quantitative
estimates of automobile emissions in compari-
son with 1975 levels and projected Base Case
levels in 1985 and 2000. Compared to 1975, all
automobile emissions in 2000 would be greatly

reduced. The national aggregate of CO emis-
sions from automobiles is expected to fall to 9.7
million tons in 2000 (14 percent of the 1975
level). Hydrocarbons are projected to decline to
1.8 million tons (23 percent of 1975). The cor-
responding reductions for other pollutants are:
N OX, 52 percent of 1975; and particulate, 12
percent. The projected effects of present policies
(the Base Case) are also given in table 65. By
comparison, the package of improved environ-
ment policies would be considerably more effec-
tive in reducing air pollution from automobiles.

Figure 30.—Comparison of Automobile Emissions, Base Case vs. Improved Environment Case

2000

1985

1975 ] 1

Improved Environment

Base Case

10 20 30 40 50 60 70

Million tons

2000

1985

1975

2 4 6 8 10 1 2 3 4 5

Million tons Million tons

SOURCE: Sydec/EEA, p V-33 and Supplementary Report
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Table 65.—Projected Automobile Emissions for the Improved Environment Case
(million tons per year)

Pollutant 1975
Carbon monoxide. . . . . . . . . . . . . 69.3
Hydrocarbons . . . . . . . . . . . . . . . 7.9
Nitrogen oxides . . . . . . . . . . . . . . 4.0
Total suspended particulatesb . . 0.377

1985 2000
Base Improved Percent Base Improved Percent
Case Environment change Case Environment change

32.6 21.4 –34 27.3 9.7 –64
3.5 3.1 – 11 2.9 1.8 – 40
2.7 2.6 – 4 2.9 2.1 –28
0.077 0.094 + 22 0.250 0.044 –82

Effects of Individual Policies

Table 66 shows the contributions of individ-
ual policies to the overall decrease in CO, HC,
and NOX emissions. Policies to reduce automo-
bile travel—increased gasoline taxes, automo-
bile disincentives, and transit improvements—
are expected to have small, but beneficial, ef-
fects for all types of pollutants. The assumed tax
on gasoline, designed to keep the fuel cost per
mile constant through 2000, is expected to
reduce auto VMT by 0.8 percent from 1985 Base
Case VMT and 0.4 percent from 2000 Base Case
VMT, Auto disincentives and transit improve-
ments would create further VMT reductions of 1
percent in 1985 and 3 percent in 2000. Unlike the
gasoline tax, which would affect rural and ur-
ban travel equally, the effects of auto disincen-
tives and transit improvements would be con-
centrated in urban areas, primarily for journey-
to-work trips. As a result, urban VMT under
these policies would be down 2 percent from the
Base Case in 1985 and 6 percent in 2000. As a
whole, the effects of policies to reduce VMT will
account for between 5 and 20 percent of the
total decrease in CO, HC, and NOX expected
from Improved Environment policies.

The second major feature of the Improved En-

vironment Case is lowering the NOX standard
for new automobiles from 1.0 to 0.4 gram per
mile beginning in the 1990 model year. The need
for tightening the automobile NOX standard
stems from two considerations. First, projec-
tions of atmospheric pollution under Base Case
conditions show that NOX emissions will be the
major air quality problem in coming years.
Unless more stringent measures are adopted to
control NOX emissions from all sources, air
quality in many urban areas in 1985 and 2000
may be worse than today. Second, the most
serious aspect of the NOX problem is likely to be
how to control peak concentrations, which
often coincide with rush-hour automobile traf-
fic. Thus, a more stringent standard for NOX in
automobile exhaust becomes a particularly im-
portant control strategy.

From table 66 it can be seen that lowering the
new car emission standard for NOX to 0.4 gram
per mile has the potential of reducing the na-
tional aggregate of NOX emissions by 690,000
tons per year by 2000. This represents nearly 80
percent of the total reduction of NOX from auto-
mobiles projected under Improved Environment
policies.

Table 66.—Analysis of Effects of Improved Environment Policies

Change from Base Case year 2000 (million tons)

Carbon Hydro- Nitrogen
Contributing factor monoxide carbons oxides Particulate

Decreased auto travel . . . . . - 0 . 8 4 0 -0.164 -0.190 – 0.007
Stricter NO, standard . . . . . — + 0.098 – 0.690 – 0.199
Inspection and maintenance – 16.730 – 1.040 — —

Net. . . . . . . . . . . . . . . . . – 17.570 – 1.106 – 0.880 – 0.206

SOURCE Sydec/EEA, supplementary report
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However, this potential benefit would entail
certain penalties. First, the lower 0.4-gram-per-
mile standard probably could not be met by
diesel engines, which currently emit 2 grams per
mile or more of NOX. By 1990, the level of NOX

emissions from diesels might be reduced to 1
gram per mile, but probably not much lower
unless there is a major technological break-
through. For the Improved Environment Case,
no such breakthrough in diesel technology has
been assumed. As a result, the immediate conse-
quence of a 0.4-gram-per-mile NOX standard
would be preclusion of diesels from the new car
market after 1990.

This, in turn, would lead to a greater propor-
tion of cars powered by conventional Otto-cycle
engines in the new car fleet from 1990 to 2000.
Such automobiles emit more hydrocarbons and
lead per mile than diesels. The projections
shown in table 66 indicate that the tightening of
the NOX standard for new cars could result in a
nationwide increase of about 98,000 tons per
year of hydrocarbons, in comparison with the
level of this pollutant expected under Base Case
conditions. The consequences are not so impor-
tant since the increase stemming from the lower
N OX standard is far outweighed by reductions
in HC emissions brought about by other Im-
proved Environment policies.

The new policy which has the greatest net air
quality benefits in the Improved Environment
Case is the nationwide program of mandatory
inspection and maintenance for all automobiles
in use. The analysis of this policy assumes that,
starting in 1985, all States implement programs
requiring annual or semiannual inspection of all
registered automobiles. Owners whose vehicles
failed inspection would be obliged to have the
necessary repairs or adjustments made before
being allowed to continue operating the vehicle,
which is similar to a provision now employed in
motor vehicle safety inspection programs in
many States.

The program could be administered and im-
plemented either by State-run inspection centers
or by licensing private service stations and
garages as inspection facilities. Inspection stand-
ards could be set either nationwide through ad-
ministrative action by EPA or by the States in-
dividually in accordance with Federal guide-

lines. It has been assumed that standards would
be set for each model year and that they would
vary with the age of the vehicle. Generally, the
standards would be set at levels such that ap-
proximately 30 percent of the vehicles in each
model year would fail and be required to have
maintenance performed. For further discussion
of the administration of a mandatory inspection
and maintenance program, see the final section
of this chapter.

The inspection procedure itself would be
limited to tests of CO and HC exhaust emis-
sions. At present, there are no test procedures
for NOX emissions and evaporative HC losses in
general use. While some benefits in terms of
reduced NOX and evaporative HC emissions
might reasonably be expected from the adjust-
ments and tuneups required under this program,
none have been assumed in the analysis of this
policy. Therefore, the projected effects of the in-
spection and maintenance program include only
the potential reductions in CO and HC from
automobile exhaust.

It is projected that mandatory inspection and
maintenance would reduce CO emissions by
almost 17 million tons per year for the country
as a whole in 2000. This amounts to 95 percent
of the total reduction of CO from automobiles
expected under Improved Environment policies.
The reduction of HC is equally substantial—
slightly over 1 million tons per year in 2000, or
almost 95 percent of the total reduction pro-
jected for all Improved Environment policies
combined. (See table 66. )

Mandatory inspection and maintenance thus
appears to have great potential as a means to
reduce automobile emissions. However, a word
of caution is needed about the magnitude of the
projected effects. The benefits of inspection and
maintenance depend heavily on estimates of, the
deterioration rates of emission control devices—
oxidation catalysts and three-way catalytic con-
verters. These devices have been in use for only
a short time, and the data on their continued ef-
fectiveness over 50,000 or 100,000 miles of ac-
tual driving are limited. Estimates made by EPA
during the period 1975-77 indicated that the per-
formance of emission control devices was rela-
tively stable over time and that they would re-
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tain about half their initial effectiveness
throughout 10 years of use on the road. 26

Data from more recent tests by EPA indicate
that emission control devices have much more
rapid rates of deterioration than originally ex-
pected. For example, CO emissions from a vehi-
cle certified as meeting a standard of 3.4 grams
per mile when new are now estimated to in-
crease to 10 grams per mile after 5 years (50,000
miles) and 22 grams per mile after 10 years
(100,000 miles). Similar sixfold to eightfold in-
creases are estimated for HC and NOX emissions
from automobiles after 10 years on the road
without maintenance or repair of the emission
control system .27

Thus, the benefits of inspection and mainte-
nance are proportional to the assumed deter-
ioration rates of emission control devices. The
more rapid the deterioration rate, the greater
the benefits of periodic adjustment and repair.
The analysis presented here is based upon the
most recent EPA data. If the EPA estimates are
accurate, the benefits of mandatory inspection
and maintenance would be very great. If, how-
ever, the EPA estimates are overly pessimistic
and emission control devices do not lose their
effectiveness as rapidly as now believed, the
benefits of inspection and maintenance would
be lessened accordingly, although they still
might be large enough to warrant imposition of
a mandatory inspection and maintenance pro-
gram. A full assessment of this policy must
await more definitive information about the
continued effectiveness of emission control
devices under actual driving conditions.

Overall Air Quality

To appreciate the effects of policies to reduce
automobile emissions, it is necessary to consider
the future magnitude of air pollution from all
sources. Figure 31 shows estimates of the na-
tional aggregates of emissions from all sources
in 1985 and 2000, divided into three classes:
automobiles, other mobile sources, and station-
ary sources.

On the whole, atmospheric pollution is ex-
pected to remain high. The levels of CO and HC

“U  S. Envlronrnental Pro tec t ion  A g e n c y ,  Compllut~on of  A~r
f,)llut[~~~t Em15sIorz Factors, Part A,

2-EPA  memorandum on revised m[>bile  source emission factors,
dated ]anuary  1978, incorporated in the revised edition of Com-
/JlhfIO)l O(  AIr po~~ufanf  ~tHlSSl(3t7  ~acf(>rs,  AP-42.

will be down somewhat from 1975, but NOX

emissions are expected to continue rising. In all
cases, however, the levels of emissions are pro-
jected to be lower than in the Base Case because
of measures to control automobile emissions.
The most substantial improvement is in CO
emissions, which by 2000 will be down 27 per-
cent because of a 64-percent reduction in auto-
mobile emissions. The effects of policies to con-

trol HC and NOX in automotive exhaust will
have a relatively smaller payoff since the auto-
mobile is expected to be only a minor source of
HC and NO, in comparison with stationary
sources.

While automobile exhaust will make up a
declining share of total emissions, the im-
portance of continuing efforts to control auto-
motive sources of pollution can be seen by
examining the projections of urban air quality
for 1985 and 2000. Table 67 shows that a signifi-
cant decline in violations of the carbon monox-
ide standard can be expected in both 1985 and
2000 as a result of auto emission controls. In
2000, for instance, the total number of CO
standard violations would fall from 24 under
Base Case policies to 7 under Improved Envi-
ronment policies. On the other hand, violations
of the oxidant standard would remain high,
largely because of stationary source emissions.
Measures to control automobile HC and NOX

emissions would have a relatively minor effect
on the production of photochemical oxidants.

Figure 32 translates the 1985 and 2000 air
quality projections into estimates of the popula-
tion exposed to hazardous concentrations of cri-
teria pollutants, The difference between the Base
Case-and Improved Environment policies for
CO is quite large, especially by 2000, and illus-
trates again the-value of controlling automobile
emissions of CO.

The number of people exposed to oxidant
concentrations higher than the national stand-
ard is expected to be essentially the same for the
Base Case and Improved Environment policies
in 1985. By 2000, however, small improvements
are expected as a result of automobile emissions
controls. The total number of people exposed to
oxidant standard violations will remain about
the same, but the number exposed to extreme
violations (greater than 320 micrograms in a 1-
hour period, i.e., twice the national standard)
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Figure 31 .—Projected Emissions from All Sources, 197 S-2000 Improved Environment Policies
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Figure 32.— Population Exposed to A
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Table 67.—Projected Violations of Air Quality Standards, Improved Environment Case

1985 2000

Improved Improved
Pollutant 1975 Base Case Environment Base Case Environment

Carbon monoxide
Number of AQCRsa exceeding
standard b. . . . . . . . . . . . . . . . . . 43 34 22 22 7

Number of AQCRs exceeding
2X standard . . . . . . . . . . . . . . . . 25 3 2 2 0

Total violations . . . . . . . . . . . 68 37 24 24 7

Oxidants
Number of AQCRs exceeding
standard c. . . . . . . . . . . . . . . . . . 49 46 45 41 40

Number of AQCRs exceeding
2X standard . . . . . . . . . . . . . . . . 20 11 10 8 8

Number of AQCRs exceeding
3X standard . . . . . . . . . . . . . . . . 8 2 2 3 2

Number of AQCRs exceeding
4X standard . . . . . . . . . . . . . . . . 7 3 3 2 1

Total violations . . . . . . . . . . . 84 62 60 54 51

SOURCE Sydec/EEA, p V.40.

will be lower under Improved Environment maximum possible controls, violations will per-
policies. Thus, policies to control automobile sist, Realistically, some cities may never be able
emissions, while having only a slight effect on to meet the National Ambient Air Quality
the national aggregate of HC and NOX, can be Standards.
expected to have an important benefit in popu-
lous areas, where automobile use is concen- Other Environmental Effectstrated.

Figure 32 also shows estimates of exposure to
nitrogen dioxide in relation to two standards
that have been suggested for maximum l-hour
concentrations by the World Health Organiza-
tion. The picture for nitrogen dioxide is similar
to that for photochemical oxidants. The small
overall reductions in NOX emissions due to
automobile emission controls would have dis-
proportionately large benefits in urban areas.
The general effect of measures to reduce auto-
mobile emissions is to help lessen both the
magnitude and frequency of peak concentra-
tions.

A major finding from these projections is that
attainment of air quality standards nationwide
will require more than automobile controls.
Emissions from other mobile sources and sta-
tionary sources also must be reduced. Even so,
the concentration of automobiles, trucks, and
industry may remain so high that, even with the

The set of policies examined in the Improved
Environment Case included measures aimed at
lessening the adverse effects of the automobile
on other aspects of the environment—noise,
solid waste disposal, water quality, and com-
munity disruption. Quantitative projections of
these effects were not made. What follows,
therefore, are general estimates of the nature
and direction of environmental effects expected
under these policies.

Noise

Automobile noise is expected to be somewhat
less in the Improved Environment Case than in
the Base Case because of reduced auto VMT
and, in 2000, because of fewer diesels on the
road. Greater reduction would be possible if
noise standards were imposed for new cars or if
there were vehicle-in-use noise standards requir-
ing every automobile to have a properly main-



tained muffler. It is not foreseen that auto-
mobile noise will become so great as to warrant
such measures, except perhaps on a selective,
local basis.

Reduction of highway noise could be
achieved by improved roadway and tire design,
although there would be some safety penalty in
the form of reduced skid resistance. Highway
noise could also be reduced by erection of sound
barriers to screen residences, businesses, and in-
stitutions from highways. However, since
trucks and buses will continue to be the noisier
elements of the traffic stream, exclusion of
trucks and buses from noise-sensitive areas may
be the more effective noise reduction measure.

Solid Waste

The amount of solid waste from automobiles
is a function of the vehicle retirement rate,
scrappage and materials recycling practices, and
the amount of component replacement during

the lifetime of the vehicle. Greater durability of
new cars and a requirement that some percent-
age of every new vehicle be easily recoverable
could greatly decrease present levels of waste
from automobiles.

Methods to increase vehicle durability include
design for longer overall vehicle life, use of less
corrosive and more durable materials, and em-
phasis on repair rather than replacement of
components. A vehicle with an engine life ex-
pectancy of 200,000 miles would be of little use
if the body were designed to last only 50,000
miles. Conversely, a very durable body would
have very little benefit if the expected engine life
were only 50,000 miles. A long-life body and
engine would also be useless in a vehicle that
would require intricate and costly repairs or
replacements to keep the durable components
operating properly. Thus, the essential for in-
creasing average fleet life is a combination of a
body built of durable, corrosion-resistant mate-
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rial, a long-lasting engine, and vehicle systems
and components that can be repaired easily.

A second way to reduce automobile waste
would be to encourage recycling of components
and materials. Batteries and tires are both com-
monly recovered from scrapped vehicles. Many
auto hulls are processed for their scrap metal
value. However, much of the plastic and in-
terior materials is discarded. Present techniques
for recovery of metals use large shredders and
separators, which can operate economically on-
ly in urban areas where there is a large volume
of junk cars from which to recover metals and
components. Vehicles retired in less populous
areas are often not processed for scrap since the
cost of delivering them to a metal recovery plant
exceeds their salvage value.

At present, there are no Federal policies
directed at promoting recycling of automobile
materials. Among the policies that could be
adopted are a requirement that new cars be de-
signed such that some percentage of the compo-
nent materials can be recovered at a reasonable
cost or a policy adding a deposit to the cost of a
new car that
is recycled.

Energy

The chief

can be returned only if the vehicle

Water Quality

Water quality impacts of highway construc-
tion and use will be approximately the same
under Improved Environment policies as in the
Base Case since both have identical assumptions
about the level of Federal funding for highways
and the allocation of funds between construc-
tion and maintenance.

Community Disruption

Because capital expenditures for highways
assumed for the Improved Environment Case
are the same as for the Base Case, the projected
number of highway-related displacements is
identical. It is expected that the average annual
number of displacements will be about half
those experienced in the 1971-75 period, totaling
about 7,700 in 1985 and 6,200 in 2000.

As in the Base Case, it is projected that high-
way construction will be concentrated in the
outlying suburban and rural communities where
the potential for disruption of community cohe-
sion is somewhat less than in the central cities.
Therefore, these social effects are expected to

energy impact of Improved Envi-

decline over the remainder of the century.

IMPACTS

ronment policies would be a reduction in auto-
mobile fuel consumption, amounting to 4 per-
cent less than the Base Case level in 1985 and 10
percent less in 2000. These reductions would be
brought about primarily by the expected reduc-
tions in auto VMT and, in 2000, by the growing
use of electric vehicles. Table 68 summarizes
automobile fuel consumption impacts projected
under Improved Environment policies.

The projected decline in automobile VMT is
partially the result of the motor fuel tax de-
signed to make fuel cost per mile constant
through 2000 and partially the result of urban
traffic restrictions imposed for environmental
reasons. The combined impact of these policies
would be to lower the annual consumption of
motor fuels by slightly more than 6 billion

gallons (0.4 MMBD) by 2000—a reduction of
about 10 percent from Base Case levels.

Because of the 0.4-gram-per-mile NOX stand-
ard, diesel sales will be restricted after 1990, and
the diesel fuel consumption by the auto fleet as a
whole would begin to decline sharply. By 2000,
diesel fuel consumption is expected to be only 2
percent of that forecast under Base Case condi-
tions. Sales of gasoline-powered automobiles
are assumed to expand after 1990 to satisfy the
additional demand created by the phase: out of
diesels. Accordingly, gasoline consumption is
expected to be 27 percent higher than Base Case
levels in 2000. Another impact of this shift back
to gasoline-powered automobiles is expected to
be increased pressure on the automobile indus-
try to improve the fuel-economy of convention-
ally powered vehicles as a compensation for the
phase-out of the more energy-efficient diesels.

The growing use of electric vehicles by 2000
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Table 68.—Automobile Energy Demand, Improved Environment Case

Automobile VMT (trillions). . . . . .
Diesel penetration (percent

of new car sales) . . . . . . . . . . . .
New car fuel economy (mpg)

Regulation— EPA certification
value. . . . . . . . . . . . . . . . . . . .

Attained— EPA certification
value. . . . . . . . . . . . . . . . . . . .

Attained—actual driving . . . . .
Fleet fuel economy (mpg)

Attained— EPA certification
value. . . . . . . . . . . . . . . . . . . .

Attained—actual driving . . . . .
Annual fleet fuel consumption

Billions of gallons. . . . . . . . . . .
MMBD . . . . . . . . . . . . . . . . . . . .
Percent of domestic

consumption. . . . . . . . . . . . .

Actual
1975

1.03

(c)

None

15.6
14.0

15.1
13.6

76.0
5.0

30.6

Base Casea

1985
1.43

10

27.5

28.5
23.2

24.0
19.4

73.9
4.8

23.9

SOURCE Svdecl EEA

would improve fleet fuel economy and help off-
set some of the adverse impacts of phasing out
diesels. By the end of the century, it is estimated
that electric vehicles will travel about 85 billion
miles annually, resulting in net fuel savings of
about 0.2 MMBD. Since electric vehicle use is
expected to be concentrated in urban areas,
there could also be secondary benefits in the
form of small decreases in CO, HC, and NOX

emissions,

Safety

There is little safety benefit expected from Im-
proved Environment policies per se, except for
the minor decrease in automobile crashes
brought about by the reduction in VMT. The
decreases in death, injury, and property damage
that are forecast for the Improved Environment
Case ensue from other, safety-specific policies
that have been incorporated into this policy set.
Chief among these are Level I crashworthiness,
passive restraints, and mandatory periodic safe-
ty inspections carried out in conjunction with
the nationwide program of inspection and
maintenance of emission control equipment.

2000
1.80

25

27.5

29.4
25.0

28.5
24.6

73.3
4.8

21.4

Improved Environment
1985

1.40

10

27.5

30.4
24.6

24.3
19.8

70.7
4.6

23.1

2000
1 .74b

(c)

40.0

40.0
34.0

33.4
28.3

58.3
3.8

17.8

The introduction of passive restraints and
Level I crashworthiness is expected to reduce
fatalities and injuries by about 11 percent from
Base Case levels in 1985, when about one-quar-
ter of the fleet will be so equipped. In 2000, vehi-
cle occupant fatalities and injuries would be
about 20 percent below projected Base Case
levels.

The inspection of safety features that is
assumed to accompany the periodic check of
emission control devices is projected to bring
about a reduction of 4 to 5 percent in traffic
crashes by 2000. The reduction of death and in-
jury may be somewhat greater because the
crashes that occur because of failure of safety
equipment tend to be more severe than crashes
produced by other causes.

Figure 33 shows the expected safety benefits
that result from the combination of Level I
crashworthiness and periodic safety inspections.

Mobility

A major emphasis of the Improved Environ-
ment policies is reduction in automobile use for
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Figure 33.—Auto Occupant Fatal and Injury Crashes and Auto Property
Damage Crashes, Improved Environment Casea

(thousands)

Total crashes Total crashes Total crashes
5,116 5,660 6,378

(5,967) (6,788)

4,$57

1975 1985 2000

Auto occupant fatal crashes
‘For comparison, Base Case projections are shown in parentheses.

n Auto occupant nonfatal injury crashes

❑
. . .. . . . . .

Auto property damage only crashes. . . . . .. . . . . .
SOURCE: Sydec EEA, p V-57

work travel in major urban areas as a means to
improve air quality. Specifically, the following
target levels were established for SMSAs with
populations over 1 million:

Ž For those large SMSAs with relatively good
transit service, automobile VMT by com-
muters would be reduced by 10 percent by
1985 and 25 percent by 2000.

● For those large SMSAs with relatively poor
transit service, automobile
muters would be reduced
2000.

If these targets were attained,

VMT by com-
10 percent by

the nationwide

reduction in VMT would be 57
year by 2000, or 6 percent of
VMT in the Base Case.

billion miles per
the total urban

A pure transit incentive strategy, a strategy of
improving transit services and decreasing transit
fares without pricing or regulatory actions
directed against auto use, would not achieve the
target reductions of automobile VMT. The
problem in  us ing  t rans i t  incent ives  by
themselves to attempt to bring about large
reductions in automobile VMT is that, even in
large SMSAs with relatively good transit ser-
vice, the proportion of home-to-work trips that
can be made conveniently by conventional tran-
sit is less than 50 percent. Even in large SMSAs,
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more than half the
where conventional
poor, such that less

jobs are located in areas
transit service is relatively
than 1 employee in 10 cur-

rently uses mass transit to get to work. Thus,
carpooling, vanpooling, paratransit ,  and
transportation system management strategies
would have to play a major role in achieving
large decreases in automobile VMT.

Given that transit incentives aIone will  not
produce the desired decreases in auto com-
muting, it will be necessary to apply other ac-
tions to increase the cost of “drive alone” com-
muting relative to other modes.

A study of travel changes that could be
brought about by various policies applied in the
Washington, D. C., metropolitan area con-
cluded that the areawide application of a $3-per-
day parking surcharge would produce an 11-
percent decrease in auto trips to work. ” This
price increase would bring about roughly half
the decrease in VMT in large urban areas sought
by the Improved Environment policies.

Approximately half of the desired decrease in
“drive alone” commuting could also be achieved
by imposing a $6-per-day charge for all long-
term parking in downtown areas of large
SMSAs. However, a potentially serious long-
run impact of such severe parking fees is that
many businesses would relocate to areas not af-
fected. This could have longrun counter-pro-
ductive effects on transit and on the envi-
ronmental goal of VMT reduction.

Alternatively, reductions in automobile VMT
could be achieved by actions that decrease the
travel time by carpooling or transit relative to
that required for “drive alone” commuting.
Such decreases could be provided through the
institution of exclusive or priority lanes, traffic
signalization, and transportation system man-
agement procedures that give special priorities
to buses and carpools. If transit or carpool
travel times were reduced by an average of 4
minutes per one-way trip compared to “drive
alone” commuting, it is estimated that “drive
alone” auto commuting would be reduced by
about 5 percent.

zau s Department of TranSpOrtat  ion, Federa I H i~hwa]’ Adrn in -.
istration,  Applications for Neu’ Trat~<l Den~an~f  Forecasting TLIclI  -
~zzques to Transportation fla~z~?lng  hlarch ] Q77

41.117  I (1 - ‘i I - 12

Opportunities exist in most large metropoli-
tan areas for providing priority lanes without
causing large decreases in speed on parallel
lanes. However, to achieve the carpool or tran-
sit time reduction of 4 minutes per one-way trip
for the metropolitan area as a whole, it would
be necessary to reduce the nonpriority capacity
on many already congested streets and
highways. In such circumstances, most of the
relative travel time gain for carpools and transit
would come about through increased congestion
for auto commuters. Aside from causing strong
resentment among auto commuters, this effect
would also be counterproductive from an en-
vironmental point of view. Idling automobiles
emit more pollutants per hour of operation—
and in more densely concentrated pockets—
than automobiles in smoothly flowing traffic.

Additional disincentives for “drive alone”
commuting could be achieved by providing
premium parking locations for carpools. Time
spent walking to or from an automobile is con-
siderably more onerous than in-vehicle travel
time, such that drivers would spend an addi-
tional 3 to 5 minutes of in-vehicle travel time to
reduce their walk time by 1 minute. If premium
parking locations were provided for carpools,
such that an average metropolitan areawide
reduction of 1 minute in walking time would
result, an additional 5-percent reduction in
“drive alone” commuting might be expected.

The three actions discussed above—increas-
ing the cost of “drive alone” commuting, reduc-
ing carpool and vanpool travel time by an aver-
age of 4 minutes, and providing preferential
parking for carpools—could produce the target
reductions in VMT sought in the Improved En-
vironment Case.

One possible consequence of such transit and
ridesharing promotion programs that has not
been adequately evaluated is that additional
trips might be made by other household mem-
bers in the car left at home. To some extent,
these trips might defeat the purpose of measures
to discourage “drive alone” commuting by
merely substituting one automobile trip for
another. However, such trips would probably
not be to congested downtown areas during
rush hours. It is the use of automobiles in heavi-
ly traveled corridors at peak periods that creates
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much of the air pollution problem; transit and
ridesharing incentives seek to reduce these types
of trips. Presumably, much of the travel in-
duced by the availability of automobiles that
would otherwise be used for commuting would
occur at times and places that would not con-
tribute significantly to air pollution.

The Washington, D. C., mode split model was
used to estimate the impacts of decreased com-
muting by auto on transit ridership. About 30
percent of the decrease in auto commuting
would occur through diversion to transit while
the remaining 70 percent would occur through
transportation system management actions to
increase carpooling and paratransit usage. The
effect of this diversion to transit, together with
the effect of increasing transit vehicle miles,
would be to increase total transit ridership from
5.6 billion revenue passengers in 1975 to 7.1
billion in 1985 and 8.7 billion in 2000. Transit
ridership under Improved Environment policies
would thus be 35 percent higher in 2000 than
under the Base Case.

Cost and Capital

Under Improved Environment policies, gaso-
line prices (including tax) would be 89.9 cents
per gallon in 1985 and 123.5 cents per gallon in
2000. This represents increases of 12.2 cents and
1.7 cents per gallon, respectively, over Base
Case prices. On a per-mile basis, this amounts
to increased fuel costs of 0.3 to 0.5 cent com-
pared to the Base Case in 1985. For 2000, the
difference between fuel cost per mile for the two
cases is negligible.

In addition to increasing fuel costs, Improved

Environment policies would also cause auto-
mobile maintenance costs to rise. It is estimated
that mandatory inspection and maintenance of
emission control equipment would add between
0.4 and 0.5 cent per mile to the cost of owning
and operating an automobile in 2000, compared
to the Base Case.

The total increase in operating costs per mile
for the Improved Environment policies ranges
from 0.7 to 1.0 cents per mile in 1985 compared
with the Base Case, an increment of about 5 per-
cent. In 2000, the cost increases would be 0.4 to
0.5 cent per mile, or about 3 percent higher than
the Base Case.

One measure to reduce air pollution in the
Improved Environment Case is the application
of strong cost disincentives for commuting to
work by automobile. Adding $3 per round trip
to the cost of “drive alone” commuting would
amount to $34 billion per year. Assuming 20
miles as the length of the average round trip to
work, this would constitute an increase of 15
cents per vehicle mile, or a doubling of the
average operating cost for work trips. If there
were no other penalty charges applied to auto-
mobile travel, the increase would average 2
cents per vehicle mile for all travel.

Auto sales and size class distribution under
Improved Environment policies are projected to
be about the same as those under the petroleum
conservation policies discussed in chapter 5. Im-
proved Environment policies are expected to
have little or no impact on auto prices through
1985. However, after 1990, when the 0.4-gram-
per-mile NOX standard goes into effect, the cost
of the improved emission control equipment
would add between $5o and $2OO to the price of
a new car.

ANALYSIS OF INDIVIDUAL POLICIES

These policies are frequently suggested to deal 3. Mandatory inspection and maintenance of
with the problem of automobile emissions: vehicles in use.

1. Regional standards (the so-called two-car None of these policies is proposed as a replace-

strategy), ment for the present new car emission stand-
ards. Rather, they would serve as supplemen-

2. Tradeoff between control of mobile and tary measures to enhance the effect of new car
stationary sources, and standards or as a way to deal with aspects of the



Ch. 6—Environment Issues, Policies, and Findings ● 171

automobile emissions problem not adequately
addressed by new car standards.

The following’ analysis is intended to shed
light on the applicability and effectiveness of
these measures in reducing air pollution from
automotive sources in the period 1985-2000.

Regional Standards

Present Federal policy on automobile emis-
sions is, in effect, a regional or two-car strategy.
The 1977 Clean Air Act amendments allow the
States to adopt either the Federal emission
standards for new cars or the somewhat stricter
standards now in force in California. It has been
suggested that the present strategy be modified
to allow two different standards to be set within
each State—a strict standard in areas of high air
pollution (primarily large metropolitan areas),
and a somewhat relaxed standard for less popu-
lous parts of the State where air pollution is not
a problem. Such a policy would allow automo-
bile manufacturers to produce two rather differ-
ent types of vehicles —’’city cars” very much like
those designed to meet the present 1981 Federal
standards, and “country cars” whose emissions
would be somewhat higher (perhaps on the
order of 15 grams per mile CO, 1.5 grams per
mile HC, and 2 grams per mile NOX).

The logic behind this modified two-car
strategy is that air pollution is basically a
localized urban problem that does not corres-
pond to State boundaries. Many States have
severe air pollution problems in one or more
metropolitan areas, but virtually no problem in
the remainder of the State, covering perhaps as
much as 80 or 90 percent of the land area and
including up to half of the State’s population. By
applying automobile emission standards selec-
tively, States could avoid the inequity of
penalizing some owners by making them have
emission control equipment they do not need in
order to reduce air pollution in other areas
where automobile use is concentrated.

A quantitative analysis of regional standards
was not made in this assessment. The comments
that follow are offered to suggest the major
policy questions raised by establishing such a
two-car standard and to indicate the avenue of
inquiry that should be taken.

The major advantage of the regional two-car
strategy is its purported efficiency. Measures to
control automobile emissions would be applied
only where they are needed, Residents of unaf-
fected areas would be spared the unnecessary
expense of pollution control equipment. Thus,
the efficiency of this policy is both technical
(reduced auto emission in cities) and economic
(the costs are borne chiefly by those whose use
of automobiles creates the problem). Regional
standards may also be more cost-effective than
other nationally applied emission control poli-
cies, although this point has not been firmly
established.

The disadvantages of a regional two-car
strategy lie primarily in implementation. For the
standards to be effective, it would be necessary
to obtain the cooperation and support of 5 0
State governments and hundreds of local juris-
dictions. Since many metropolitan areas span
State boundaries, it wouId also be necessary for
some states to reach bilateral or trilateral
agreements to coordinate standards and enforce
compliance. Registration of vehicles and deter-
mination of which standard each vehicle in the
State should meet could be a cumbersome proc-
ess, both at the time of initial sale and subse-
quent resale. Since standards would probably
be applied on a county-by-county basis, the
burden on the administrative apparatus of
county governments could be enormous.

Automobile manufacturers are likely to op-
pose regional standards. The higher cost of cars
equipped to meet urban standards might reduce
sales, without any prospect of recouping these
losses through increased sales of less expensive
cars in rural areas. Because of economies of
scale in manufacturing, the present single stand-
ard might yield 1ower new car prices than a
regional two-car standard, which would call for
two somewhat different product lines. A de-
tailed analysis of the comparative costs needs to
be made both to determine the impacts on con-
sumers and to assess the consequences for in-
dustry profitability and production.

Mobile-Stationary Source Tradeoff

The projections of air quality for 1985 a n d
2000 under Base Case and Improved Environ-
ment policies indicate that, for HC and NOX,
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automobile emissions will constitute a small and
diminishing fraction of the total of these
pollutants from all sources. By 2000, automo-
bile-emitted hydrocarbons will make up about
10 percent of the national aggregate, and auto-
mobiles and other mobile sources combined are
expected to account for only one-quarter of all
hydrocarbon emissions. The picture for NOX is
similar. Automobiles are projected to emit less
than 10 percent of all NOX in 2000, and other
mobile sources will emit an additional 18 per-
cent. Thus, the major share of these pollutants
(70 to 75 percent) will come from stationary
sources.

These figures are national aggregates and do
not necessarily reflect the situation that is ex-
pected to exist in many urban areas where, be-
cause of concentrated vehicular traffic, auto-
mobiles and trucks may continue to be large (if
not major) sources of pollution. Still, it appears
that consideration should be given to tradeoffs
between mobile and stationary source stand-
ards. These tradeoffs might be applied either as
an alternative to setting new and stricter stand-
ards for automobiles after 1985 or as a way of
relaxing existing standards for one or n-tore
automobile-emitted pollutants in the interest of
reducing cost or improving fuel economy.

An illustration of how this tradeoff policy
might be applied can be seen in the question of
whether to tighten the NOX standard for new
cars from 1.0 gram per mile to 0.4 gram per mile
after 1985. The cost-effectiveness of various
control measures for mobile and stationary
sources was analyzed by the Federal Task Force
on Motor Vehicle Goals Beyond 1980. 29 The re-
sults of this analysis, shown in table 69 and fig-
ure 34, indicate that—in terms of cost-effective-
ness—several strategies aimed at stationary
sources are superior to a stricter NOX standard
for automobiles.

In all, nine measures to control mobile or sta-
tionary source NOX emissions were considered
in the analysis. The cumulative effect of the six
that ranked highest on the criterion of cost-ef-
fectiveness (four measures to control stationary
sources, one for trucks, and a I. O-gram-per-mile
standard for automobiles) was an annual reduc-

‘W, S. Department of Transportation, The Report by the Federal
Task Force on Motor Vehicle Goals Beyond 1980, pp. 10-1 to 10-.s.

tion of 14 million tons of NOX at a cost of $4
billion per year. 30 By adopting the remaining
three measures on the list, an additional 8
million tons of NOX could be removed from the
atmosphere per year, but at a further cost of $9
billion per year.

The cost-effectiveness of automobile NOx

standards of 1.0 gram per mile and 0.4 gram per
mile can be compared to that of various sta-
tionary source controls by examining figure 34.
The I .()-gram-per-mile standard has a cost-ef-
fectiveness rate of $450 per ton of NOx removed
and ranks sixth among all measures. The 0.4-
gram-per-mile standard has a cost-effectiveness
rate of $2,300 per ton—the 1east cost-effective of
the nine measures considered.

Analysis such as this indicates that control of
stationary sources would be the more effective
expenditure of funds to achieve an overall
reduction in NOX emissions. Further, lowering
the automobile NOX standard from 1.0 gram per
mile to 0.4 gram per mile appears to yield rather
small benefits in terms of the cost incurred.
Changing the standard from 2.0 to 1.0 gram per
mile would remove 1.91 million tons of NOX

from the atmosphere per year, at a cost of $45o
per ton. Reducing the standard from 1.0 to 0.4
gram per mile would remove an additional 1.15
million tons of NOX per year and cost $2,300 per
ton. In other words, 60 percent more benefit but
at a cost 5 times greater.

Cost, however, is but one criterion for mak-
ing tradeoffs. Consideration must also be given
to other criteria, such as the relative importance
of each type of emission source in the overall
pattern of air pollution. For example, there is
some evidence from a recent study of smog for-
mation in the Los Angeles Air Basin31 that emis-
sions from automobiles figure more prominent-
ly than stationary source emissions in severe
smog episodes. If this interpretation of the data
is confirmed and similar results are found in

‘“The  projected emission reductions cited here should not be
confused with those given elsewhere in this report. The figures
here are from the Federal Task Force report and are based on a dif-
ferent forecasting methodology from that used by OTA. The pro-
jections by the Federal Task Force and OTA, while in general
agreement, cannot be compared point by point.

“A. Eschenroeder,  Applications of the Los Angeles Reactive
Pollutant Program (LARPP) to the Assessment of Proposed
California Emission Controls, presented to the California Air
Resources Board Workshop, Jan. 5-6, 1977.
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Table 69.—Cost Effectiveness of Control Strategies for NOX Emission in 2000

0/0 of Cumulative Cumulative
NOX baseline 0/0 of cost Annual cost Cumulative NO,

removed emissions baseline effective- of strategy annual cost removed
Control strategy (106 tons) removed a removed ness ($/ton) (billions $) (billions $) (106 tons)

1

2

3

4

New utility boilers from
25% to 50% control . . . . . . . . . 3.52
Industrial boilers from
25°/0 to 65°/0 control . . . . . . . . . 2.46
Existing utility boilers from
25% to 50% control . . . . . . . . . 0.62
Stationary internal com-
bustion engines from 25% to
50% controlb. . . . . . . . . . . . . . . 2.87
Other mobile from 10 gm/
mile to 80°/0 control . . . . . . . . . 2.9
Lightweight vehicles from
2.0 to 1.0 gin/mile . . . . . . . . . . . 1.91
Utility boilers from 50%
to 90°/0 control . . . . . . . . . . . . . 6.62
Stationary internal com-
bustion engines from 75% to
90°/0 control. . . . . . . . . . . . . . . . 0.86

. Light utility vehicles from

100

150

225

0.35

0.37

0.14

0.35

0.72

0.86

3.5

6.0

6.6

11

7

2

11

18

20

9

9

6

20

29

38

44

64

340

450

450

1,200

0.98

1.3

0.86

7.94

1.84

3.14

4.0

11.94

9.5

12.4

14.31

20.93

5

6

7

8

3 67 1,700 1.46 13.43 21.79
9

1.0 to 0.4 gin/mile . . . . . . . . . . . 1.15 3 70 2,300 2.65 16.08 22.94

Figure 34.—Cost-Effectiveness of NOX Control Strategies

NO, removed by
changing LDVs from
1.0 to 0.4 gm/mile

9

NO, control strategies

25 New utility boilers from
25% to 50% control

Industrial boilers from
25% to 65%. control

Existing utility boilers
from 25% to 50% control

Internal combustion
engines from 25% to
75°. control

Other mobile from 10
gm/mile to 800/0 control

“Light-duty vehicles”
from 2,0 to 1.0 gm/mile

Utility boilers from
50% to 90% control

Internal combustion
engines from 75% to
900/o control

LDV from 1.0 to 0.4

1.

2.

3.

4.

5

6.

7

8

9

NOX removed by
changing LDVs from
2.O to 1.0 gm/mile

B
20

/
5

—

6
Cost of removing NO,
by changing LDVs from
1.0 to 0.4 gm/mile

5

gin/mile1 1

5 10 15
Cumulative annual cost (billions of dollars)

NOTE: Baseline emissions = 34,1 x 106 tons in 2000 and IS based upon-
LDV standard 2.0 gin/mile, other mobile 10 gin/mile, 25%. control
of all stationary source emissions

SOURCE U S Department of Transportation, The Report by the Federal Task Force on Motor Vehicle Goals Beyond 1980, p 10-3
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other cities, a much stronger argument can be
made for a stricter automobile NOX standard
despite its relatively high cost.

A second, somewhat different example of the
need for a policy that permits tradeoffs can be
found in the comparison between emissions
from gasoline-powered vehicles and those from
powerplants producing electricity for battery-
powered vehicles. In this case, the tradeoff to be
made is not between alternative measures to
control a single pollutant but between different
types of pollutants. The results of one such anal-
ysis are shown in table 70.

This analysis indicates that the use of electric
vehicles would result in the virtual elimination
of carbon monoxide and hydrocarbon emis-
sions, even if the powerplants were fired by
coal. Nitrogen oxides and sulfur dioxide, how-
ever, would be emitted in much greater quan-
tities. The emission of NOX, in terms of the
equivalent per vehicle mile, would be 3 to 4
times higher for electric vehicles. Sulfur dioxide
emissions would be 20 to 30 times higher. Thus,
the potential use of electric vehicles forces a
tradeoff that must take into consideration not
only the quantities of each type of pollutant, but
also the comparative cost and technical feasibil-
ity of mobile and stationary source controls.

Regardless of the importance attached to
these two examples of mobile-stationary source
tradeoffs, one point emerges clearly. No single
pollution control  measure—whether i t  is
directed at automobiles or other sources—is

uniformly superior in all situations and for all
pollutants. A mixture of controls (some for
mobile sources, others for stationary sources)
will be required. Further, this mixture will
almost certainly have to be varied from site to
site. What is optimum for one city may be in-
adequate for another.

Substantiation of this point can be found in
the analysis of present and future air quality
problems performed for three U.S. cities during
this assessment. The cities studied were Wash-
ington, D. C., Houston, Tex., and Chicago,
Ill.,—each representative of a certain urban
situation. Washington is a city with very little
industry and a high dependence on automobile
transportation. Houston is also a city with a
heavy degree of automobile use, but it has a
much greater amount of industry, notably
petroleum refining. Automobile use in Chicago
is also high, but Chicago has an extensive and
well-developed transit system. The industrial-
ization of the Chicago area is intense.

Figures 35, 36, and 37 show the actual and
projected levels of CO, HC, and NOX emissions
in these three cities for 1975, 1985, and 2000.
More significant than the absolute quantities of
pollutants is the way in which the distribution
by source changes over time and from city to
city. No attempt is made here to draw detailed
conclusions about the relative effectiveness of
different control measures. The figures speak
for themselves and illustrate the basic point that
future air poIlution control strategies must be
both flexible and selectively applied.

Table 70.— Electric-Vehicle Emisisons Compared
to Gasoline-Vehicle Emissions, 2000

Electric-vehicle powerplant emissions’
Gasoline vehicle

Type of (composite) Coal fired Oil fired
emission (gm/mi) (gm/mi) (gm/mi)

Carbon monoxide . . . 3.78 0.012-0.021 0.0001
Hydrocarbons . . . . . . 0.461 0.004-0.007 0.0001
Nitrogen oxidesb . . . . 0.588 1.51-2.66 0.649-1.14
Sulfur dioxide’. . . . . . 0.13 2.597-4.57 1.731-3.02
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Figure 35.— Projected Carbon Monoxide Emissions for Washington, Houston, and Chicago
(thousands of tons) -

1975 1985
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Figure 36.— Projected Hydrocarbon Emissions for Washington, Houston, and Chicago
(thousands of tons)

1975 1985

Washington

183 126

Houston

Chicago

363

920

322

Key

i

. . . . .. . . . .. . . . .. . . . ... .,,. . . . .. . . . .
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2000
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SOURCE Sydec EEA, pp V-48, V-50 and V-53
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Figure 37.— Projected Nitrogen Oxide Emissions for Washington, Houston, and Chicago
(thousands of tons)

1975 1985 2000

Washington

208

Houston

401

Chicago

700

225

501

923

264

593

1,072

SOURCE: SydeclEEA, pp. V-48, V-50 and V-53



Mandatory Inspection and Maintenance

The projected effects of a program of inspec-
tion and maintenance of vehicles in use were
presented earlier in this chapter. It was found
that inspection and maintenance could yield
substantial benefits—the largest of any environ-
mental measure considered—if adopted nation-
wide and consistently enforced. The purpose of
the discussion offered here is to examine some of
the factors that would influence the implementa-
tion of the program and its potential cost to the
public.

To implement the program would require
that inspection stations be set up in all localities,
either in private service stations and garages or
in State-operated facilities, to measure the
amounts of CO and HC in automobile exhaust.
At present, there is no rapid and practical test
for NOX or evaporative HC, and no inspection
procedure for these emissions is assumed for this
discussion. Based on empirical data on emis-
sions from vehicles of various ages, the control-
ling Government agency would establish emis-
sion standards. Some percentage of the vehicles
in each age group would fail the inspection, and
owners would be required to effect the necessary
adjustments, repairs, or replacements and sub-
mit to reinspection.

An inspection and maintenance program
could be administered and implemented in sev-
eral ways. Two of the most likely methods
would be State-run inspection centers or certi-
fication of private service stations as inspection
stations. The former would give the State or
local government a direct role in the inspection
process, whereas the latter would delegate a
large portion of the responsibility for the pro-
gram to private service station operators. Both
programs would require special equipment to
analyze emissions. Costs can range from $2,000
per analyzer for an idle mode test to $12,000 per
analyzer for a test that simulates the various
driving modes.

Both programs would require employment
and training of personnel. The State-run inspec-
tion would need personnel to run the facility
and to perform the inspections. Maintenance
would be carried out at a private station or
garage of the owner’s choice. The privately run
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program would require State personnel to train
the service station employees in the use of the
equipment and to certify and to check on their
proficiency. In either case, it would be necessary
for the agency responsible for the program to
have legislative authority to inspect private
vehicles and require maintenance if emissions
exceeded a specified level.

An appreciation of the complexities of estab-
lishing a nationwide system of inspection can be
gained by looking at the efforts of DOT to es-
tablish the Periodic Motor Vehicle Inspection
(PMVI) program for safety features. In 1966,
DOT encouraged States to establish inspection
programs to assure the safety of vehicles on the
road. Twenty-three States voluntarily estab-
lished PMVI programs. In 1967, 10 more States
passed laws in response to the Highway Safety
Act that provided for withholding Federal
highway funds from States without PMVI pro-
grams. Table 71 shows the results of DOT’s ef-
fort to encourage State inspection programs
over the 6- year period between 1969 and 1974.
Aside from the original 32, no State adopted a
true periodic inspection program during this
period, but three States adopted programs of in-
spection of vehicles at the time of title transfer
or on the spot or on a random basis. The inabili-
ty of DOT to expand the concept after the initial
flurry has been attributed to several factors:

●

●

●

●

The cost of establishing a thorough na-
tional program,

Disagreement on appropriate levels of
standards and testing,

Inability to demonstrate the benefits of the
program, and

Adverse public reaction to inefficient or un-
ethical testing practices and subsequent re-
pair costs.

This experience suggests that an inspection
program is likely to be successful only if the
following conditions are met:

●

●

•

There is a simple uniform testing procedure
that is easily implemented and audited.

The costs of the program are kept within
acceptable limits.

The benefits of the program are projected
before the program starts and updated with
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Table 71 .—State Motor Vehicle Inspection Programs

1969 1974
Registered vehicles Registered vehicles

(millions) (millions)
Type of inspection No. of Statesa Total Inspected No. of Statesa Total Inspected

No inspection . . . . . . . . . . . 10 23 0 7 25 0
Spot/title transfer . . . . . . . . 9 25 3 12 35 8
Annual inspection. . . . . . . . 25 45 45 25 57 57
Semiannual inspection. . . . 7 12 12 7 14 14

Total . . . . . . . . . . . . . . . 51 105 60 51 131 79
Percent of registered

vehicles inspected . . . — 57% — — 61‘A —

actual results after the program is in opera-
tion.

These three areas of concern—testing pro-
cedures, cost, and benefits—are closely tied.

Currently, there are a variety of testing pro-
cedures that could be used. They can be grouped
in two categories:

1. Direct examination of specific maladjust-
ments and malfunctions using conven-
tional or more sophisticated garage-type
equipment, and

2. Indirect  diagnosis of  engine malad-
justments and malfunctions using meas-
urements of exhaust emission levels under
different engine loadings .32

No single procedure is ideally suited to all situa-
tions. However, in the interests of uniformity
and ease of administration on a nationwide
basis, it may be desirable to adopt a common
procedure. If so, the procedure should meet the
following minimum criteria:

• All cars should be inspected on a periodic
basis, either annually or semiannually, on a
schedule that coincides with vehicle regi-
stration.

‘ZO. P. Hall, 1r., and N. A. Richardson, The Ecot~om~c E~~ec-
ti~leuess of Vehirlc Inspection Malntenurlce as a Mea)ls for Redt~c-
irz,g Exhaust Em ~ssi(lus A  Qua~~titati7~e  Appralsul  S o c i e t y  of
Automotive Engineers, Automotive Engineering Congress
(Detroit: Feb. 15-Mar. 1, 1974).

● The inspection costs should be low so as
not to impose economic hardship. 33

● The inspection program must provide for
mandatory maintenance and repair. 34

The question of payment for maintenance and
repair or replacement is particularly trouble-
some. One method is to include the cost of
repair or maintenance in the inspection fee. The
cost of repair could be averaged for all vehicles
inspected. Another method would be to increase
the initial cost of the emissions control devices
to include warranty coverage for necessary

maintenance and repairs. If automobile or
equipment manufacturers were obligated to
provide this insurance, as they presently do in
warranties on other parts of the automobile, an
additional benefit gained from the program
would be an incentive for the manufacturer to
produce reliable and durable emission control
systems that are easy and inexpensive to repair
or maintain.

It would probably be necessary for the Fed-
eral Government to assume financial responsi-
bility for the development of a uniform testing
program and for disseminating information to
State personnel. Once the program is in opera-

“The State of Arizona provides an inspection program that
costs $S per vehicle, which is entirely covered by increased
registration fees. The State of New York has estimated that emis-
sions testing would cost $3.72 per vehicle inspected if the program
were State-administered. Both of these States were costing pro-
grams to test vehicles under both idle and loaded conditions.

“0.P.  Hall, Jr., and N.A.  Richardson.
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tion, the Federal Government would have to
fund the monitoring of the program on a na-
tional level. The States would have to fund in-
itial expenses of establishing the programs,
unless the Federal Government were to provide
grants to cover these costs, Federal funds might
also be necessary either to operate the program
or to monitor privately operated test facilities.
However, these expenses might be recovered
through inspection fees, as in the State of
Arizona. The consumer would probably have to
pay the inspection fee and the cost of mainte-
nance either by means of the inspection fee or by
increased cost of emissions control devices if a
warranty system for emission control equip-
ment could be devised. Automobile manufac-
turers would incur higher expenses in covering
the emission control equipment under warran-
ty, but this cost would almost certainly be
passed along to the owner.

The political impacts of the program would
also be important. From DOT’s experience in
trying to implement the PMVI program, it is ob-
vious that Federal standards for testing and the
threat of withholding Federal funds from States
are not sufficient to guarantee adoption of an in-
spection and maintenance program. In order to
achieve uniform testing in all States, it would
probably require some form of Federal
legislation—either a mandate or a strong system
of incentives. States, in turn, would have to pass
enabling legislation to modify portions of their
legal codes–a process that would be lengthy
and fraught with political difficulties.

Table 72 is a summary of the impacts that a
mandatory inspection and maintenance pro-
gram could have on Federal and State govern-
ments, consumers, and the automobile in-
dustry.

Table 72.—impacts of Mandatory Testing and Maintenance of Emissions Control Devices

Cost impacts Political impacts Other impacts

Federal Funding for development Legislation requiring Additional personnel for
of uniform test procedure. State participation. program development and

monitoring.
Funding for initial program
development.

Funding for national
monitoring.

State Funding for establishing Changes of vehicle Additional personnel for
program. registration procedures system operation and

Funding for either oper- or new procedures to monitoring.
ating or monitoring require testing of
testing and repair vehicles.
procedures.

Funding for data collec- Decreased State inde-
tion and processing. pendence in solving

emissions problems.

Consumer Increased cost of either Inconvenience and time
vehicle registration or required for inspection
emissions control and maintenance
devices. Independent automobile

repair.
Shift of some personnel

to testing and repair
programs.

Automobile Increased cost and Increased incentive for
maintenance inconvenience of insur- reliable, maintenance-free

ing emissions control emissions control devices.
devices.

SOURCE Sff/ p G 35


