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NAS Study of Automotive Fuel Economy
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The study of automotive fuel economy performad by a committee of the National
Academy of Sciences (NAS) is the most comprehensive independent study of this subject ever
reported. The study has properly identified the regulaton of vehicle fuel economy as an
extaordinadly complex issue involving critical uadeoffs that impact the safety, size, market
acceptability and udlity of the future vehicle fleet, the economic health and competitveness of
the nation’s aure industry and the choice of vehicles.

The determination of "pracrically achievable” fleet sverage fuel economy in furure years
is left for government policy makers to decide, but the report provides 8 range of “rechnically
schievable” averages which form the upper bound of fuel economy levels for policy makers to
consider in esiablishing any future requirements for vehicle fuel economy. Even these upper
bounds are subsianiially lower and provide much longer lead time than standards proposed in
Congress in the last several years.

The Commities conciudes that the present sysiem of Carporats Average Fuel Economy
(CAFE) requirements is flawed and {3 particularly harmmful to the domestic suto industry, favoring
Japaness manufacturers, and suggests areas where structural changes in the system should be
srudied.  The study provides an estimatwe of the substantial costs, not only of technology to
improve fuel efficiency, but also of the added costs of vehicle safety and smissions standards
already promulgated for future vehicles.

Further, the Commitice rejects the assertions that high mileage prototypes are proof of
easily achievable near term technology and denefit and that these technologies can have any
substandal impact on fuel economy in the near term.

The Commimee report, however, is not perfect. It fails 10 provids adequate consideration
of the limitations of fuel economy improvement for full size light rucks and vans due 0 the need
10 design for heavy duty, load carrying requirements. In addition, the study falls shon of
providing analysis of the limited effect of CAFE on fuel conservetion and U.S. dependence on

imported oil.

Furthermore, the study inappropriately criticizes the "uniform percenuage increase’
approach to any furure CAFE: the study fails to recognize that this approach assures that all
manufscrurers conwribute 0 improving fuel economy of the new car fleer as & whole. The
Commitiee asserts that the uniform percenage increase iy uafair to Asian manufacturers, who
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generally have the highest flest average fusl economy. This claims of unfairness is difficult 1
understand. The Comumitse recognizes that Asian manufacturers bave higher CAFE levels
because they sell predominantly small and mid-size cars, not because they have superior
echnology. In fact, the study identifies domestic cars as having superior fuel economy 10
Japanese vehicles on an individual size class basis.

This comprehensive report should be carefully studied by all who seek 1o uaderstand this
important and complex issue. The foliowing points further summarize its key elements.

e Fuel Economy Projections: The Commitiee projections of “wchnically
achievable” levels are not suggestona for fuel sconomy standards but reflect what
may be technically feasible for the new car fleet a8 & whole. Individual
manufacturers, because of their vehicle mix, may not meet these overall levels.
Rurther, while these levels consider cusrent sefety and Tier [ emissions standards,
they do not consider Tier II and California standards or market and dermographic
wends. Whea these and other factors identified in the report ase considered, the
fuel economy levels "practically achievable" will be less than those identified in the
report.  Additionally, it should be noted that the technology projections did not
include cerain vehicles, such as large vans and large utility vehicles.

®  Cost and Risk Considerations: The Committes estmates that the incremental

costs of the fuel economy technologies necessary 10 reach the "technically
achievable" levels range from $500 1o $2:750 per vehicle. These estimates do not
{nciude sdditional cosu awributable to kaown new safety and Tier I emissions
requirements, which range from $300-$S00 for safety and up to $1.600 for
emissions. The study notes that domestc manufacturers are already facing serious
financial burdens just t& meet government safety and etmissions reguladons, and 10
respond to foreign competition, while consumers are increasingly unable to afford
new vehicles. It concludes that setting overly swingent fuel economy standards that
conflict with societal and market forces would increase annual ¢0§t8 t0 consumerns
and industy by tens of billions of dollars.

*  Technology: The Commitee’s determination of "wchnically achisvable” levels of
future fuel economy considers: (1) compliance with known safety sundards and
Tier I exission standards; (2) mainuaining vehicle charscteristcs of imporance 10
consumers (such as interjor volume, acceleration, performance and amenities)
equivalznt to MY 1990 vehicles; and (3) the range of available technologies that
would pay for themselves at gasoline prices of up to $10/gallon. However, the
report notes there is no consideraton of the effects on affordability, sales,
employment, cOmpettiveness, and safery in the "technically achievabls” levels, all
of which would t1end to reduce the “practically achievable” levels.

o  Safety: The repon recognizes that safety is & valid and critical issue in the fuel

economy debate. It conflrms the increased safety risks to motorists resulting from
"downsizing" and "downweightng" of vehicles to achieve higher fuel efficiency
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ratings. It calls on poiicymakers 10 recognize those trads-offs and to consider
whether potential gasoline savings jusdfy the additional desths and injuries that
may result from overly aggressive fuel economy mandates. It also recommends
further research and analysis by NHTSA, 10 better assess the various safety risks
involved

®* Environment: The report acknowledges that future Tier I federal emission
standards will result in an estimated 0.5 mpg penalty. The Committee could not
quantify the additional penalties of more stringent Tier 1] federal and California
emissions standards, but they did recognize the fact that such standards are likely
to foreclose the broad application of rmany promising fuel efficient technologies.

®  Inequities of Current CAFE: The report recognizes that the current CAFE
system does not present equal technical or financial challenges to all manufactures
and has operated w0 the benefit of Japanese manufacturers at the expense of
domestic full line manufacturers. It has enhanced the competitive position of the
Japanese who "pose the greates: threat” to the domestic industry, U.S. jobs and the
national economy.

®*  Energy Conservation: The report notes the defects and limitations of CAFE
reguladon as a policy to reduce fuel consumption and 10 reduce U.S. vulnerability
to oll supply disruptions. It notes that the CAFE systsm does not provide an
incentve for the consumes to save fucl by choosing an efficient vehicle or changing
driving habits. The report identifles the impornance of fusl price as a motivation
for reduced consumption.

In summary, the Comminze deserves much credit for illuminating the broed impacts of
fuel economy regulation. Future regulation requires much more thorough analysis of the many
impiications of this vital public policy {ssue. In fact, one of the Commines’s conclusions is "It
is inescapable that Congress and govemement agencies are anempting 10 regulate an industry of
germendous importance to the U.S. economy in the absence of sufficient {aformstion from neutral
sowces on which to base such reguladon.” In addition, the Commirnee consluded that "..if the
federal government intends 1o ¢ontinue regulading automotive fuel economy, it must make a more
substandal investment in understarnding the technical issues, costs, benefils, and risks of such
regulation.”
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COUNCIL ON COMPETITIVENESS FACT SHEET ON:
CORPORATE AVERAGE FUEL ECONOMY (CAFE)

"My goal is to make travel safer, more efficient, and less

expensive for the American consumer."
-- George Bush

The Bryan Bill (S. 1224) -- A Deadly Exercise in Futility

The Bryan Bill mandates unrealistic and costly increases in
Corporate Average Fuel Economy (CAFE) standards that harm U.S.
competitiveness while failing to achieve any reduction in oil
consumption for the next 5 years. The President's Senior
Advisers, including Transportation Secretary Skinner and Energy
Secretary Watkins, have recommended that he veto S. 1224. It
would: decrease highway safety, harm U.S. competitiveness, impose
high costs on car buyers, fail to address the current oil supply
disruption, and would not be an appropriate response to potential
global climate change.

S. Wou

o Increasing CAFE standards substantially increases deaths and
injuries on our nation's highways.

o Downsizing Causes Traffic Deaths. Studies of single-vehicle
crashes by the National Highway Traffic Safety
Administration (NHTSA) conclude that in the 1970's and early
1980's i i

ieat foa FEYETIOTY .

o s, E 4 Would Cause Additional Traffic Fatalities.
Pre inary Department of Transportation estimates indicate

that the weight reductions needed to meet S. 1224's

vehicle crashes alone. Ongoing NHTSA studies indicate that

casualties because they do not reflect the effects on multi-
vehicle crashes.



° A regent independent study by researchers at the Brookings
Institution and the Harvard School of Public Health yielded

similar conclusions.
S. 4 W Ha . Co titiveness.

o S Wo i L= t conomica
cars for Unfair Treatment. Although Chrysler is now in the
worst financial shape of the three, it would be hit the

hardest for both cars and light trucks simply because it was
the best CAFE performer of the three in 1988.

o By mandating percentage increases in CAFE, S. 1224 would
require the three U.S. auto makers to meet different
standards, since their 1988 fleet averages differed. This
table shows the fuel economy requirements (in fleet average
miles per gallon) for model year 2001.

Light Trucks

Firm cars {incl. minivans)
Chrysler 39.9 29.7
GM 38.6 28.3
. Ford 37.2 28.8
o S. 1224 would most likely hurt the market sectors in which

the U.S. predominates -- inexpensive large vehicles.
Currently, U.S. companies account for 91% of mid- and full-
size cars and 97% of standard-size light trucks.

o i i j i
60,000 by 2001, depending upon the extent to which U.S.
sales are affected.
. w w .
°

¢ ) to achieve the last few mpg of the increase
4 ®d by 2001. And this ignores the cost to society of
addf€ional tailpipe emissions and the cost to consumers of

(1) faduced safety and (2) being unable to buy cars and
light trucks with the size, comfort, and performance
attributes they value.

actions the Administration is taking that reduce oil

consumption. For instance:



- The alternative fuels provision in the Senate's Clean
Air bill would save up to 300,000 barrels per day at a
cost of less than $25 per barrel.

- The acid rain title of the Senate's Clean Air bill
would save 500,000 barrels of oil per day. The
marginal cost of these savings approaches zero.

° By the vear 2001, the aggregate purchase price increase of

t w_vehj W . This is
more than the cost of the air toxics title of thg Senate's
Clean Air bill. VYet thie hill would more than wipe out the

projected savings in fatalities from that title.

S. 1224 Wou ail to e t c 0i ion.
] S. w av s
1995.
o \'4 b m
: . T > he bill 1d still I
u;§__Q;L_9gg3gmns1Qn_%z3nnQgxT1_n1llign_haxrgla_n::_dgx___
year.
3. 1224 Would Not Be An Appropriate Response to Potential Global
Climate Change.
o S. 1224 would actually increase requlated tailpipe emissions

because consumers would respond to forced increases in CAFE
by keeping their older, more polluting vehicles longer and
by driving their new cars (those affected by the standards)
more miles.

o These same consumer responses would substantially offset the
CO2 savings that bill's sponsors promise.

o Even if the offsets are completely ignored, the bill could
only reduce world greenhouse gas emissions by less than
. tenths of one percent by 2000, while in many nations
emi sions would grow dramatically.

° The Administration has already undertaken or proposed
actions that would reduce U.S. greenhouse gas emissions by
at least 20 percent without imposing severe economic
dislocation or unilateral economic disarmament.
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CAR SIZE, CAFE AND SAFETY

Question: Whar is the relationship between car size, safety and fuel economy? Specifically,
to what degree can fuel economy be increased without compromising safety. ‘

Answer: Since model year 1975, passénger cars in the United States have become about
1,000 pounds lighter.

When a light car and a heavy car collide, there is a dramatic advantage for
occupants of the heavier car.,

Small, light cars are more prone to spinning out of contro], running off the
road, and rolling over than large cars.

The ageucy is concerned that requiring a major increase in fuel economy would force
consumers into yet smaller and lighter cars, with additional adverse impacts on safety.

The safety impact of past car size reductions has been obscured because all

types of travel have become safer. We would have saved even more lives,
had cars not been downsi :

ooz
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HIGHL.IGHETS OF THE NAS REPORT:
AUTOMOTIVE FUEL. ECONOMY: HOW FAR SHOULD WE GO?

o) Charge to the committee was to estimate vpractically
achievable® fuel ecomomy levels in various size classes of new
passenger cars and light trucks.

o) The committee recognized that any such determination of
practically achieveble fuel economy levels necessarily
involves balancing an arxray of societal benefits and costs.
Since such judgments must include a complex manizfold of
considerations in the committee’s view, that determination is
appropriately the domain of the political process. :

o} Tn order to illuminate the issues for decision makers, the
committee has thus approached its charge by first estimating
"technically achievable" fuel economy levels.

o The term "technically achievable" is circumscribed by three
assumptions: 1) all new vehicles meet Tier 1 emissions
standards and existing and pending safety standards;

2) that current vehicle characteristics (such as interior
volume and acceleration performance) remain unchanged; and
3) technologies considered are currently in mass production.

0 Technically achievable fuel economy levels for MY 1996, MY
2001 and MY 2006. The committee has wisely recognized that
their fuel economy estimates form an "upper bound" of what is
"practically" achievable in that time frame.

MY 1996 MYy 2001 MY 2006
Passenger Cars 29 31-33 34-37
Light Trucks 29 24-25 26-28
o IncrementalARetail Price Equivalents for improved fuel economy

in MY 2006 were: ‘
Bigher Confidence Lower Confidence
Passenger Cars $500 - $1250 | $1000 - $2500
Light Trucks $500 - 51750 $1000 - $2750
o The committee recognized the link between safety and fuel

economy. They concluded that any major reduction in weight
carries the potential for reduced safety in single vehicle
collisions. The committee believes, however, at the
technically achievable levels safety impacts would be small,

gluod
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since they entail no more than a 10 percent reduction in
weight and safety technology presents the opportunity t€o
reduce the effects of weight reduction.

The committee recogmized that the automotive industry is
currently in an unprecedented downturn, suffering losses of
tens of billions of dollars. Competitive pressures on
domestic manufacturers will likely intensify and major
restructuring is necessary. Such changes will have major
impacts on the U.S. economy. These changes could be
aggravated if stringent standards, or standarxds of an
inappropriate form, lead to significant increases in purchase
prices that lower sales or contribute to a shift toward
vehicles manufactured outside the U.S.

The committee recognized that the imposition of highexr fuel
economy standards that are extremely costly, or that greatly
distort mnormal product cyc¢les, would place an untenable
financial burden on the industry.

The committee recognized that current low fuel prices result
in relatively 1limited consumer interest in purchasing or
manufacturers producing vehicles with high fuel economy. They
also recognized the major shift in consumer demand toward
light trucks and ZLor options that negatively affect fuel
economy .

The committee believes the existing system for setting fuel
economy standards has serious defects - chief of which is that
CAFE is increasingly at odds with market signals, which serve
to mute and diminish the system’s effectivenegss and to
increase its costs. They recognized that the standards can
have perverse competitive effects, having their most severe
impacts on the full-line domestic manufacturers.

They also recognized that the percentage improvement approach
to CAFE regulation - an approach proposed in the Bryan Bill -
has the perverse effect of requiring those manufacturers with
the best fuel economy in the base year to comply with more
stringent CAFE requirements in the outlying years than those

applied to manufacturers with lesser base year accomplishments
or that specialize in larger cars.

A policy of increasing fuel prices warrants consideration as

an alternative or a supplement to vehicle-efficiency
regulation.

Simjlarly, a system of fees and rebates that is related to the
fuel economy of <wehicles should be considered. Such
"feebategs"™ would establish incentives to encourage the
acquisition of fuel-efficient vehicles.

[WARVIVE
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If the basic CAFE system is retained, Comgress should consider

several modifications. Fuel economy requirements for light.

trucks should be brought into conformance with those for
automobiles. Domestic content and credit provisions should be
reexamined. And, the law should be modified so that non-
compliance is not unlawful conduct and the penalty for non-
compliance should be adjusted so that it better reflects the
social cost of departure from the requirements.

@ious
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STATEMENT OF SECRETARY CARD

I am very pleased with the National Academy of Sciences’
comprehensive analysis of the potential to improve passenger car
and light truck fuel economy between now and year 2006. In late
1930, we asked the Academy to perform this study for us to help
clear up the political gridlock that has characterized this issue
in the past. The Academy’s study committee has done an
outstanding job of bringing together representatives from groups
on all sides of the fuel economy debate to sort out the truths
from the misconceptions. wWe are particularly appreciative of the
time and effort applied to this task by the individual members of
the study committee, highly-accredited experts in their

respective fields who served on a volunteer basis.

This report clearly defines the realistic bounds of what is
technologically achievable through the early years of the 21st
century. The committee hag wisely recognized that their fuel
economy estimates form an "upper bound" of what is "practicallyr
achievable in that time frame: that the final balaneing of
technical capability, costs to consumers and manufacturers,
competitiveness and employment impacts, safety impacts,

affordability, and other impacts are "appropriately the domain of

the political process."
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In estimating fuel economy potential, the committee has not tried
ro force consumers inte small, poor-performing vehicles, but has
recognized their needs for vehicles of aépropriate gize and
power. They point out that consumer desires for performance,
size, safety, accessories, and cargo space must be considered in
setting new fuel economy standards. They haﬁe recognized that if
cars are made substantially lighter, they will be less safe. The
committee has appropriately considered the curreat economic and
competitiveness challenges the U.S. auto industry faces, noting
that "...the imposition of higher fuel economy standards that are
extremely costly or that greatly distort normal product cycles

would place an untenable financial burden on the industry."

The committee has also concluded the existing system of setting
fuel economy standards has serious defects. They recognize that
CAFE is increasingly at odds with market signals, that it has
"perverse" competitive effects, that it does not apply eqﬁivalent
challenges to all manufacturers, and that it has operated to the
detriment of the domestic auto companies. The committee alse has
pointed out how the "percentage increase" approach to fuel
economy standards, pushed by some members of the Congress, hurts
auto companies that have incorporated many fuel economy

technologies, and limits competition (and consumer choice) in the

market.
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The Department believes that the National Academy of Sciences
study is a real contribution to the national debate on fuel
economy. It will help us move forward toward our goal of
enhanced energy cooservation, as well as improving the health and

welfare of the U.S. auto industry and its workers.



Bush Library Phdtocopy Preservation

B4.-22.-92 1@: 16 CONG-L £ INTERGOVERNMENTAL aa1

- TELEFAX COVER SHEET

DATE: _ 4//29/92

FROM: DOUG ;oao” Pucl Gerikes

R

CONGRESSIONAL & INTERGOVERNMENTAL AFFAIRS
U.S. DEPARTMENT
WASRINGTON, D.C.

TELEPHONE: 202-586-5468 FTS 896-5468

TELEFAX: 202-586-4891 FTS 896-4891

T0: {Richard (rrter

-

TELEFAX NO: A5 - (216
CONFIRMATION NO: 4K (& ~ LG4D

THIS DOCUMENT CONTAINS 53 PAGES, (NOT INCLUDING THE
COVER SHEET).

IF THERE IS A PROBLEM WITH THE CLARITY OR COMPLETENESS
OF THIS DOCUMENT, PLEASE CONTACT OUR OFFICE AT THE ABOVE
NUMBER. THANK YOU!



Bush Library Photocopy Preservation

@a4.-22-92 18:11 CONG-L & INTERGODUERNMENTAL (55

TELEFAX COVER SHEET
DATE: APRIL \4 (942

FRoM: Douc Toon/ PAD CRBIFES
DEPLTY ASSISTANT SECRETARY
CORGRENATENAIMESON INTERGOVERNMENTAL AFFAIRS
U.S. DEPASTM NT OF ENERGY
WASHINETO 2
TELEPHONE: 202-586-5468 FTS 896-5468
TELEFAX: 202-586-4891 FTS 896-4891

0: Ziedped Brtee

TELEFAX No: 466 ~ (o 2\l
CONFIRMATION NO: 4-S¢a ~(olo4 ©

THIS DOCUMENT CONTAINS fl PAGES, (NOT INCLUDING THE
COVER SHEET).

IF THERE IS A PROBLEM WITH THE CLARITY OR COMPLETENESS
OF THIS DOCUMENT, PLEASE CONTACT OUR OFFICE AT THE ABOVE
NUMBER. THANK YOU!

&mm W CAPE
) cutng vete onN BF
Aﬂﬁ‘“w 19 0 \140 . GLENN'S  UvTE o PPoSED

oA
g sy F Vere oN S.etlaze AN

M. 12) (R . $.10
e 42 . GuedN VoTED RErneT WATVRE "o
NW- ¥ GLENN'S YUTE  0PPOIER M

E‘.”.mm al MERATS OF THE et BUA-.



[
s
(]

B4-22-92 18:11 CONG-L & INTERGOUERNMENTAL

Bush Library Photocopy Preservation

Department of Energy
Washington, DC 20585

April 14, 1992

MEMORANDUM FOR: Bud Garikes

FROM: Kathy Pegrﬁj‘;‘z /)“’:;l

SUBJECT: Remarks and Votes by Senator Glenn on CAFE Standards

We have searched both the 101st and 102nd Congresses to find Senator Glenn's
position tndicated by votes or remarks on CAFf standards. Attached are three
votes on S. 1224, Motor Vehicle Fuel Efficiency Act of 1990. No remarks were

found.

cc: T. J. Hopkins
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101st Congress - Senator Glenn's CAFE Votes on S. 1224

$.1224 by BRYAN, RICHARD (D-NV) -- Motor Vehicle Fuel Lfficiency Act of 1990

1)

“National Highway Traffic Safety Administration Authorization
Act of 1990

<~

09/14/90 -- SCNATE Vote No. 235: 68-28 (DEM: 45-9; REP: 23-19)

(Three-fifths of those Senators duly chosen and sworn having yoted in the
affirmative, Senate agreed to close further debate on the motion to proceed
to S. 1224, to amend the Motor Vehicle Information and Cost Savings Act to
require new standards for corporate average fuel economy.)

GLENN (D-OH)

2)

09/24/90 -- SENATE Vote No. 247: 55-40 (DEM: 24-29; REP: 31-11)

(Senate agreed to the Danforth Amendment No. 2755, to remove the cap on
increases in average fuel economy attributable Lo dual energy automobiles
and natural gas energy automobiles.)

cemmemeaan Among 55 Members Who Voted 'YES'------wcacacoo---

GLENN (D-OH)

3)

09/25/90 -- SENATE Vote No. 248: 57-42 (DEM: 42-13; REP: 15-29)

(Three-fifths of those Senators duly chosen and sworn not having voted in
the affirmative, Senate failed to close further debate on the committee
amendment in the nature of a substitute, as amended .)

GLENN (D-OH)
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»~ T-SLATE Report for the 10lst Congress

Recorded vate in the SENATE (Vote 2248: 57-42)

15-29)

Voting on:

INTERGOUVERNMENTAL

hfhu, Octoberx 4,

aas

(Dem: 42-13; Rep:

P

1990 3:26pm (EDT)

$.1224 BY BRYAN, RICHARD (D-NV) -~ Motor Vehicle Fuel Efficiency Act of 1990

National Highway Traffic Safety Administration Authorization

Act of 1990

09/25/90 -~ IN THE SENATE

Consideration of cloture motion on the committee amendment, in the nature of a

substitute, as amended (CR Page $~13703)

Motion, BY MITCHELL, GEORGE (D-ME) (VOTE NO. 2248:57-42) Senate failed to

close further debate on the cbmmittee amendment in the nature of a
substitute, as emended

{Three-fifths of those Senators dul

affirmative, Senate

failed to close further
in the nature of a substitute, as amended )

-------------------- 57 Members Who Voted'
YES ! e e e

ADAMS (D~WR)

A¥ (D-HI1)

Bi. 5> (D=MT)
BENTSEN (D-TX)
BIDEN (D-DE)
BINGAMAN (D-NM)
BOSCHWITZ (R-MN)
BRADLEY (D-NJ)
BRYAN, RICHARD (D~-NV)
BUMPERS (D-AR)
BURDICK (D-ND)
CHAFEE (R-RI)
COHEN {(R-ME)
CONRAD (D-ND)
CRANSTON (D-CA)
DANFORTH {(R-MO)
DASCHLE (D-SD)
DECONCINI (D-AZ)
DODD (D-CT)

DURENBERGER (R-MN)
D'AMATO (R-NY)
EXON (D=NE)
TOWLER (D-GA)

GORE (D-~TN)

GORTON (R-WA)
GRAHAM, BOB (D~FL)
HARKIN (D-IA)
HATFIELD (R-OR)
HEINZ (R-PA)
HOLLINGS (D-SC)
INOUYE (D-HI)
JEFFORDS (R-VT)
KENNEDY, EDWARD (D-MA)
KERREY, BOB (D-NE)
KERRY (D-MA)

KOHL (D~WI)
LAUTENBERG (D-NJ)
LEAKY (D-VT)

LIEBERMAN (D-CT)
MCCAIN (R-AZ)
METZENBAUM (D-OH)
MIKULSKI (D~MD)
MITCHELL, GEORGE (D-ME)
MOYNIHAN (D-NY)
PACKWOOD (R~-OR)
PELL (D-RI)
PRESSLER (R-SD)
PRYOR (D-AR)

REID (D-NV)

ROBB (D-VA)
ROCKEFELLER (D-WV)
ROTH, WILLIAM (R-DE)
RUDMAN (R-NH)
SANFORD (D-NC)
SARBANES (D-MD)
SIMON (D-IL)

WIRTH (D-CO)

Y chosen and sworn not having voted in the
debate on the committee amendment
(o]

uonenasald Adooojoyd Ateigry ysn



GRAMM, PHIL (R-TX)
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COATS (R-IN)
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SIMPSON (R-WY)
SPECTER (R-PA)
STEVENS (R-AK)
SYMMS (R-ID)
THURMOND (R=-SC)
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WARNER (R~VA)
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Abstract

Sinee 1978 the Fedaral governmant has regulated the fuel aconomy of new cars sold in the United
Stawes. The purpese of Corporate Average Fuel Economy (CAFE) standards is to lessen tha natioral
dependance on foreign cil. Through the use of theoratical and empiroal models this paper examines
the impact of CAFE standards on the automoblie industry and on snargy consumption. Itis shawn tnhat
CAFE standards may or may not save energy. !t CAFE does save energy, it does 30 at a prohibiuve
cost 1o the economy. CAFE standards are also shown 10 have & number of parverse impacts on the
automobile Industry as well a3 consumers.

1. Introduction

Since 1978 the Federal government has mandated that new fleets of all firms selling over
10,000 cars per year in the United States reach a certain level of average fuel efficiency.
Corporate Average Fuel Economy (CAFE) standards were intended to decrease energy
consumption by automobiles to reduce the threat to national security from imported ail,’
More recently, CAFE standards have been defended as a means of reducing environmental
damage caused by automobile emissions.

In 1985, under an escape clause in the CAFE legisladon, General Motors and Ford
petitioned the National Highway Transport and Safety Administration (NHTSA) for relief
from the standards. GM and Ford claimed that meeting the standards for model year 1586
would have caused significant economic damage and requested that the 1986 model standard
be lowered from 27.5 to 26.0 MPG. GM and Ford repeated this process in 1986 for mode!
years 1987 and 1988 and in 1988 for modsl years 1989 and 1990. Opponents of the peaton
claimed that granting the petition would substantially increase energy consumption will
litde or no gain to the economy. The auto manufacturers’ mques2ts were granted in 19853,
1986, and 1988, but not before sparking heated public debate,” It appears that CAFE
standards will be with us as a controversial policy issue for the foreseeable future.

This paper will examine the costs (in terms of producer and consumer welfare and
automobile industry employment) and benefits (in terms of changes in gasoline consump-
tion) of imposing CAFE standards. Section 2 will present a brief outline of the CAFE
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program and debate, Section 3 examines CAFE in a competitive framework and
demonstrates how CAFE standards can have several perverse npacts. The magnitude of
these effects is then presented in Section 4 with simulations of the automobile market. In
particular, Section 4 will examine the question faced by the federal government in 1988 on
whether or not to lower the CAFE standard for model year 1989. The simulations
demonstrate who gains and who loses from the imposition of various CAFE standards.

Tha results of the simulation in the automobile market are then used to estimate the
savings in gasoline consumption from the imposition of CAFE standards. It is shown that
itis likely that higher CAFE standards may actually increase gasoline consumption. Under
circumsiances where CAFE standards do save gasoline, they do so at an exmraordinary cost
to the economy. While the economy as & whole appears 10 be adversely affected, this
analysis shows that firms that are in the propet position in the marketplace may find the
imposition of CAFE standards to be highly advantageous.

2 Description of CAFE Regulations

The CAFE program, as enacted in 1975, catled for all manufacturers selling more than
10,000 auto units per year in the United Stawes o seach the mandated CAFE levels. CAFE
levels were to rise from 18.0 MPG in 1978 1027.5 MPG in 1985 and later years.

1€ a review process finds that a manufacturer has not met the CAFE standard, that
manufacturer is subjectio a civil fine. The level of the fine is set equal 1 fifty dollars times
the difference in MPG between the CAFE standard and the fuel economy acmually reached
by the firm times the number of automobiles sold by the firm in that year. For example, if
he standard is 20 MPG and 2 producer makes one million cars with 8 harmonic average fuel
efficiency of 18.5 MPG, that firm i liable for a fine of $75 million. Firms, however, arg
reluctant to be seen as lawhreakers: they therefore appear t0 view the standards as bindmg.g
Apparently, the implicit cost of breaking the law 18 greater than the additional cost of
reaching the CAFE standard. _

Under the statute, & furm can apply credits earned during the three previous model years
1o its CAFE level in & given year, If no such credits are available, the firm has the cpuon
of using credits it expects 0 earn in the next three model years, if it can convince NHTSA
that such an expectation is reasonable, This carry forward/back provision of the CAFE
program was designed to increase firms’ flexibility. The legisladon divided & firm's fleet
into two distinct groups. All domestic cars and all foreign cars of a firm were to be averaged
s:pa:anely," This provision was designed explicitly to prevent U.S. manufacturers from
meeting the CAFE standard by importing small foreign cars?

The statute gives NHTSA the authority to modify the standard for model years after 1984,
(o the “maximum feasible average foel economy,” after taking 1nio account four factors:
rechnological feasibibity; economic practicability; the effect of other federal motor vehicle
standards, such as emissions controls, on fuel economys and the need of the nation ©
conserve energy. NHTSA was given clear authority 10 modify the post-1984 standards
petween 26.0and 27.5 MPG. Any modification outside this range was subject 10 a one house
Congressional veto. (Such legislative vetoes were latef declared unconstimutional by the
Supreme Court.)

As noted above, the explicit fine on a firm is equal to
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F=50+(Q, +q)™S - MPG), MPG<S§ H

if the firm does not reach the standard, where S is the level of the CAFE standard, ¢y and
¢ are the number of large and small cars sold by the firm, and MPG is the firm's average

fuel efficiency.

The measurement of a firm’s CAFE level was not defined as the simple average of a
manufacturer’s fleet MPG. Instead, a firm’s CAFE level is the harmonic average of that
firm’s fleet MPG.S The harmonic average for the firm is calculated by

@ +q, 93]
2 4

—y + el
M, Mg

MPG=

where M, and M are the fuel efficiencies of the two types of cars.
Using the harmonic average, the marginal CAFE fine to the firm of producing a large car

1S

g urG?| @
aQ‘_SO !S—ZMPGr M, \
\ /

Assure now that the standards are binding, In that case MPG = §, the explicit fine of $50
per MPG isreplaced by a shadow tax L and the implicit CAFE tax onacar of type 1 becomes

oF (S ) )
——-;L‘S. — ] . /
9q, |\M[ I

where L is the value of the constraint discussed above.’
3. Theoretical Analysis of CAFE Standards

For mode} years 1985, 1986, and 1989, there were only a few months beiween the ume
CAFE relief was requested by GM and Ford and the beginning of the mode! year 1o which
the CAFTE standard was to apply. Indeed, in all three occasions NHTSA did not announce
that it was granting relief undl the very start of the relevant model year, In the short time
avallable, the Big Two would not have been able to increase the fuel efficiencies of particular
automobiles, because such technological changes generally take several years to put into
place. GM and Ford had already exhausted their supply of credits eamed in previous years.
Thus, if NHTS A had denied the relief petitions, the only courss of action available to these
two firms would have been to “mix-shift,” that is to sell more fuel efficient cars and fewer
fuel inefficient cars to meet & CAFE standard of 27.5 MPG,

3.1 Reaction of a Firm to a Binding CAFE Standard

Consider a competitive (price-taking) firm that makes both large and small cars 5 Let
Q1 and ¢, stand for the quantities of large and small cars sold by the firm; M; and M stand
for the fuel efficiency of each type of car in miles per gallon. Large cars sell for price P and
small cars for price p. Since the firm ig a price taker, it reats these prices as exogencusly
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determined. Assume that a firm has the following cost functions, which imply & linear,
upward sloping marginal cost curve:

C(Q) =aQ, + 5607, a,b>0and M
~ 2
Cigy) = eq, + Sfan. e.f>0. (
"he firm faces a CAFE standard §, Ms>S§>Mp. With harmonic averaging:
Q1+ 4 (3
§ o
Q4
M, " Mg
For simplicity, (3) will be written &s \
412 RQ,, @)
where
S _y (5)
= ——-——s‘ <
]~
Mg

Note that R i positive monotonic in S, that is, dR/dS > 0. This allows us to focu§ onR as
a proxy for the level of the CAFE standard. The firm thus has the objective functon

Max = Q1(P —a~.5bQ1)+ qi(p = €~ .Sfq) ‘
s.t. g1 2RO, ' (6)
Agsume that the constraint is binding, and let 7 be the shadow cost of the consraint.
Taking derivatives gives: n
3% _p-a-bQ,~RT=0 &
—p g - =4,
30, 1
o ®
L ep-e-fg,+T=0,
341 4 f i
on %)
= [ R « = 0
ar =4 R
Solving (7) and (8) yields .
P=MC(Q,)+RT, and (10)
p=MC@g,) T, an

whare MC() stands for marginal cost. Equations (10) and (11) demonstrate that, wh;n the
consmaint is binding, CAFE standards acs as a shadow tax on large cars and & sp‘osndy on
small cars, discouraging the production of the first and encouraging the production of the
second. The only difference between the implicit taxes and subsidies generated by the

Bush Library Photocopy
Preservation

BEFRCT OF CHANGES I

standard and an explic
get to keep the tax re
production of small ca
Eventhough the reg
measuredas gy + 91,2
the above equations fc

where the shadow tax

If CAFE standards are

This points t0 an e
a low enough level, C
employment (See Her
the slope of the marg
on small cars will ha
fead 10 the perverse ¢
increase in the numb
consumption. This
CAFE standards can
CAFE suandards hav
straightforward and U

Thie simple mode
standards can act as
Second, the industry ¢

3.2 Reaction of Indu

The model can be
that, under a binding
equal the tax on lar
endogenously as a fu:
by the policy maker.
identical to the firm ¢
small cars. (QT =%
supply functions are




ANDREW N KIEMT

ch imply a linear,

Jmg.

whn

18 to focus on R as
tive funcuon

©
. of the constraint

rate that, when the
3 and a subsidy on
: productdon of the
; generated by the

EFFRCT OF CHANGES IN Al FTOMOBILE FUEL ECONOMY STANDARDS 155

standard and an explicit tax/subsidy scheme is that, under the CAFE standard, the producers
get 10 keep the tax revenue. This tax revenue, however, must be used to subsidize the

production of small cars.

Even though the regulation is aconstraint on the firm, it can actually increase firm output,
measured as ¢y + 01, above the level that would occur were the firm unconsrrained. Solving
the above equations for quantities Q1 and ¢y yields

P-a p-e .1 R)
Q‘. .@q1;>~T+ij—‘+T—~—b‘

where the shadow tax has the value

rale-Pbr®-afR (13)

b+fR2

1f C AFE standards are binding, 7 is positive. Therefore output rises if
b
R<-.
f

This points 1o an interesting feature of CAFE regulation. If the standard is binding, but at
a low enough level, CAFE standards may actually increase firm output, and perhaps even
employment (See Henderson (1985)). Ourputis more likely torise the smaller fis (the flaner
the slope of the marginal cost curve for small cars), as this implies that the CAFE subsidy
on small cars will have a larger quantity impact. The larger quantity of automobiles can
lead © the perverse effect Kwoka (1983) discussed, where a CATE standard leads 0 an
increase in the number of cars on the road and, therefore, to an increase in total gasoline
consumption. This is actually one of several reasons discussed in Section 4 why higher
CAFE siandards can increase gasoline consumption. (Since there are a number of effects
CAFE standards have on gasoline consumption, modelling them directly would not be
straightforward and thus will not be done here.)

This simple model illusrates two important aspects of the CAFE program. First, the
standards can act as an implicit tax on large cars and an implicit subsidy on small cars.
Second, the industry outputand employment effects of the CAFE program are indeterminate.

3.2 Reaction of Industry to Binding CAFE Standards

The model can be extanded 10 cover all firms in a competitive sector. It will be shown
that, under a binding CAFE standard industry, output and industry profits can rise. LetRT
equal the tax on large cars and T equal the subsidy on small cars. T is determined
endogenously as a function of R. R is a function of the CAFE standard §, set exogenously
by the policy maker. Assume that there are N firms in the industry with cost functions
identical to the firm described above. Let QT and qT equal the industry output of large and
small cars. (07 = £ 01, ¢7 = £ qu.i representing an individual firm in the industry.) Industry
supply functions are generated by horizontally adding each firm’s marginal cost curve
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bQ. (14)
P(QT) = MC(QT) =g+ -%l +RT=a+ BQT +RT, and
p(q‘): MC(qT):: e h-—!\‘;- T:e-b-Fq'r - T.
Industry demand curves’ are : where
PQNy =g~ hQT. and (16
pah =ik (7
L - . . CALE s
Solving for firm output and implicit subsidy levels, yields (24))
1= TRy Rzt D=L [-e)htB) iR} |
h+B+R¥k+F) '
7 g-a-TR ,_._,f2-8=IR) (19) she s
¢ = h+B ' P 8 hi h'TB | ii.kel) 14
\ / cars), (
' .__L‘L."”I. i Fh k(l.:_f.i}: (20) that CA
k+F p=J \ k+F | indusm
R r T i3 alres
Total industry output @ + ¢ 18 restrcti
a / -~
T, T_g=8 _[-¢€ (1 R ‘\l 2N sector.
0+ h+3*k+F+nk+F h+B| suppon
\ / i also inc
Similar to the results for ane firm shown above, industry output will rise as a result of the outweis
shadow tax (given R constant) if and only if large ca
h+B 2N necessa
R4 +F |
.
4. Sim
In a compeiitive industry CAFE standards may thus have the effect of raising firm ourput
and perhaps employment. The reasoning is the same as in the single firm case. The steeper This se
or less elasii¢ the demand and supply curves for large cars (E and B), the less effect a CAFE on ene:
tax will have on reducing large car output. The flatter or more elasdc the demand and supply profits
curves for small cars (k and F), the more 8 CAFE tax will increase the output of small cars, save en
Similarly, the smalier R is (the farther large car MPGQ's are from the standard relative 10 model
amall car MPG's), the more small car production will be necessary, and the greater the The
likelihood that total production will rise, The ef:
Industry profits in the model presenied equal will be
2 3 2 (23) e S
n___ﬁ&*a—m} Jg—a—TR - h- 58)-0-“'“'21 +/;, e+T) (~k = 5F), autome
heB | h+B : keF T RF [ a5 the
It may be that firms wonld actually desire thata higher CAFE standard be imposed on them 415t
Looking at the derivative of profits with respect 1o a change in the standard R ) 'I'h:
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f (i4) SO o ( CY-TS AWPYIUS (SN /AP ELES LY
L - 2Lr+RaRI . }l+(2h B)(T+R3R Gr37 | |
(15) aTTg-en\ (ar},, (—e+T) (24) !
/ + A= f= = (2 + £ — ) :
where N t
(14 g._ 4 4 \ (25)
o —37:2 (k+1{)(- 4 ZZRI‘ " - !
17 dR \h+B+Rk+ F) )
CAFE sandards would increase profits if on/dR >0, or (substituting (19) and (20) into
(24)),
(18) aTYzh +8 aTY., 2%k+F) (26)
X Q7K(T+R—‘-'-—“—-2}rq ——(2-—f- >0. g
| TR h+B R | k-rF)
(19) For instance (assuming 97/0R > 0, which is true at T = 0), the regulation would be more

likely to increase profits the lower f (the smaller the increase in marginal costs for small
cars). Or, the higher 4 (the lower the elasticity of demand for large cars), the more Likely
(203 that CAFE standards will increase profits. Similar results can be derived for an oligopolistic
industry (see Appendix 2) butnotfor the monopoly firm Kwoka described, sincéa monopoly
is already maximizing industry profits. Intuitively, the standards act to impose a cartel-like
restriction on the output of lazge cars, whose profits can putweigh the losses in the small car
sector. This may explain why, in the early years of the CAFE program, GM and Ford were
supporters of strict CAFE standards (See Yandle (1980)). Imposing CAFE standards can
o also increase consumer welfare, as the rents exwracted from producers by consumers can
>asaresuliof the outweigh the deadweight loss impact of the policy. This is likely to oceur if the demand for
large cars is ¢lastic and the demand for small cars is inelastic (the opposite of the condinons

(" necessary for firm profits to increase).

\ &

» ]

' 4. Simulation of the Effects of CAFE Standards K
-aising firm ourput i

case, The steeper This section will simulate the effects of various CAFE levels on the automobile market and
ess effecta CAFE on energy consumption. The model presented analyzes the effects of CAFE on incustry
emand and ;ups;y profits, structure, and employment. It will also examine whether CAFE standards do indeed
tput of small cars save energy. The gimulation will present an analysis of the decision faced by NHTSA for
andard relatve (© model year 1989."

ad the greater the The first part of this section will analyze the results of a static model of CAFE standards.

The effects of various binding CAFE levels on industry profits, employment, and structure
will be calculated. The second part will generate any savings in gasoliné that the results of

2 (23) the static model imply. It will chart the course of the fuel savings from the flow of new
I=k-5p. automobiles, adjusted for the changes induced by the imposition of CAFE standards, as well
as the change in the stock of used automobiles due to the change in the prics of new cars.
imposed on them.
ap 4.1 Statlc Model

The comparatve siatics model used here is an extension of the Council of Economic
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Advisers (1985) model used 10 analyze the effects of import quotas on the tota! number of where V4
Japanese cars and is very similar to the simulations used by Rogers (1986) and FTC Staff CAFE
(1988). Model year 1987 serves as the base period. the levels
In the model there are five types of automobiles: (1) Asian Basic Small, which includes those the:
regular minicompacts and subcompacts such ag the Sentra, the Corolla, and the Hyundai; onthe“B
(2) Asian Luxury Small, which incindes specialty subcompacts and regular compacts such an under
as the RX7 and the Stanza; (3) American Basic Small, which includes minicompacts and squared.
subcompacts such as the Cavalier and the Escort; (4) American Luxury Small, which regulatio
includes specialty subcompacts and regular compacts, such as the Reliant K and the totheset
Mustang; and (5) American Large, which includes intermediate and large cars such as the implicit t
Cutlass, the LTD, and the New Yorker. This breakdown is based on categories used by demand
Ward's Automotive Yearbook (1988, 155 and 233), Luxury European cars, which consntute in21unk
about 4 percent of the market, are excluded from the model. Volkswagen and Yugo are the impli
included in the American Basic small segment. On-shors Asian production is included in quota an
the Asian segments. “Captive” imports (autos built by Asian firms but sold under American The p
nameplates) ar¢ included in the Asian segments. Theown
During the 1980s, Japanese car sales in the United States have been restricted by impen with the
quotas (‘voluntary restraint agreements”). For 1987 the quota was set at 2.3 million units. automob
During the 1987 model year, however, Japanese imports were only about 2.25 million cars of <%
units.} Thus, the inidal implicit tariff in the simulations is set 10 0. should ni
Each segment 18 divided 1nto constrained and unconstrained producdon. Constrained are market d
Japanese imports (potentally by the import quota) and General Motors and Ford (by CAFE for the d:
standards), Unconstrained producton includes on-shore Japanese (cars whose parts are To the
made in Japan and asgembled in the U.S.) and off-shore Korean outpul, Chrysler, productic
Volkswagen, and Yugo.™” The quantities, prices, and fuel efficiencies for each typs of car industry
for model year 1987 are shownin iable 1. likely the
Fquilibrium prices and quantities are computed through a scries of five demand and in the m
thirteen_supply equations. Quantity demanded is determined by a set of linear demand structure
curves'” sensitivi.
With(
Q=AP+B () Model Y
whers Q 18 the vector of five quantities, P is the price vector, A is a five by five matrix of would re
slope coefficients, and B is a vector of intercepts. and Ford
Quantity supplied is determined by a set of linear supply curves generate
Q=C(P-T)+D(P-V)+EP+F 2 Se‘é“{:}fl_
where C is a diagonal five by five matrix of supply coefficients for GM and constrained (1982)
Tapanese firms, D is & diagonal matrix of supply coefficients for Ford (with the first w0 automob
diagonal elements equalling zer0), E is a diagonal five by five matrx of supply coefficients number
¢or the unconstrained firms, F is a vector of supply curve intercepts, and T is a vector of automot
implicit taxes, T' = (T, T2, T3, T4, Ts). T is applied 1 General Motors and offshore Asian able 1).
(Tapanese) production. Ty and T, are the implicit tariffs for each type of off-shore Asian }targezcm
0a27.:

car, Ty = Ta. T3, Ta, Ts are the implicit CAFE taxes applied to each type of American car e .

sold by aM.1* V is a vector of implicit taxes applied to Ford. V= (Vy Va, Vs, Va, Vs), than wo
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where V; = V2 =0, The level of these implicit Laxes will be generated by the model,

CAFE standards are assumed to be just non-binding in the initial conditions (that ig, that
the levels reached by automobile companies under a lower CAFE standard are the same as
those they would have reached without any CAFE standard at all), but differentially binding
on the “Big Two” (General Motors and Ford) if the policy is enforced. Thigis likely 1o yield
an underestimate of deadweight logs (DWL), as DWL is a function of the implicit tax
squared. Crandall and Graham (1989) suggest that even with a 26.5 MPG standard, CAFE
regulation would be binding on GM and Ford, meaning that an implicit tax already applies
to these two firms. If CAFE standards are imposed, they are assumed to be binding, and the
implicit tax per “Big Two" car is calculated accordingly. The system of 21 equations (five
demand curves, thirteen supply curves, two CAFE constrainis, and one import constraing)
in 21 unknowns (five prices, thirteen quantities, and three implicit taxes) is solved by having
the implicit tariff and the shadow tax per MPG for GM and Ford iterated until the desired
quota and CAFE standard level are reached.

The point elasticities of demand at the original 1987 equilibrium are shown in table 1.
The own-price elasticity of demand for automobiles is assumed to be one. (This is consistent
with the results reporied in Irvine (1983).) Based on past studies of the demand for
automobiles, an elasticity of demand for small cars of -2.0 and elasticity of demand for large
cars of -3.0 is assumed, as in Langenfeld and Munger (1985). The cross-¢lasticities shown
should not be interpreted as precise figures, but merely internally consistent with the averall
market demand and the own-elasticities for each of the segments from 210 3. The method
for the derivation of the cross-elasticities is available upon request.

To the authot’s knowledge, no study exists which estimates short-run cost curves for the
production of automobiles. Results obtained by Friedlander et. al. (1982) indicate that the
industry has constant long-run marginal cost curves. In the short-run, however, it seems
likely that marginal costs are increasing, Thus, the point elasticity of supply (marginal cost)
in the model is set equal to 2. This assumes that while the industry has & competdfve
structure, there are short-term economic rents available in the sale of automobiles. (A
sensitivity analysis of these results is contained in Appendix 1.)

Without a higher CAFE standard, Ford expected to have a fleet MPG of 26.6 MPG in
Model Year 1989 and GM expected toreach 27.2 MPG. Thus,a27.5 MPG CAFE standard
would require a “stretch” of 0.9 MPG for Ford and 0.3 MPG for GM. Itis assumed that GM
and Ford meet the standard and do not choose to pay civil penalties. The sconomic effects
generaied in the model are therefore relative to those that would have occurred if NHTSA
set the CAFE standard for the Model Year 1989 at 26.6 MPG or less.

Employment changes are calculated using data from the Congressional Budget Office
(1982) that provides the hours of work required to produce an additional domestic
automobile. From this Information a coefficient is computed that shows the change in the
number of jobs that would result from a given change in the number of each type of
automobile produced. Such a coefficient is computed for the three types of cars sizes (see
wable 1). Multiplying these coefficients by the change in the sales of domestic small and
large cars generates an estimate for the employment changes brought about by an adjustment
10 a 27.5 MPG CAFE standard. The employment effect is less favorable to autoworkers
than would be suggested solely by examination of changes in total automabile production.
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Table 1. Initlal Conditions - Madel Year 1988
Parameters Used in CAFE Simuiation

Elasticity Table _

fﬁass L 2 3 4 5 ]

1) Asian Small -2.000 0.243 0,334 0.355 0.704 |

2) Asian Luxury Smali 0.217 -2.500 0.128 0.837 2,861 i
3) Domestic Small 0.858 0.448 -2.000 0.583 1.160
|4) Domestic Lux. Sma, 0.185 0.539 0.103 -2.500 2.237

i5) Large 018 0.083 0.010 0,103 -3.000 |

i (The demand for each type of car s catagorized by row. Thus, for example 0.867 (the
vaiue in the second row, first column) ia & measura of how the demand for basic Asian
' amnall cars will change with respect to & change in the price of Aslan luxury small cars.)

Totals by Class
Price Quantity
{Initial) {intt.)
|Class (8000) {million) MPG Carshlob |
{1 8.689 1.748 35.51 2285
2 13.784 1173 29.57 19.38
e} 8.373 1.168 3245 7.58 |
i 4 10.719 1.884 27.42 8.46
L 5 15.077 3.645 25.31 5.40

Initia] Quantities by Firms (millions of units)
Constrainad  Ungcstr.

i &ass GM Ford Chrysler Other Aslan Asian
1 0.000 0.000 0.000 0.000 1,343 0.405
2 0,000 0.000 0.000 0.000 0.809 0.264
3 0.416 0.481 0.160 0.140 0.000 0.000
4 0.884 0,468 0.534 0.000 0.000 0.000
5 2.234 1,128 0.283 0.000 0.000

o.ooc_‘f

| Supply Elasticity: 2.0 (ail firms and ciasses)

g_Sowco for prices: Ward's Automotive Yearbook 1988, pp. 216-221 and 287.243
Source for quanttias and fuel efficiency: Patricia 8. Hu and Linda S. Williams, "Light

| Dty Vahicie MPG and Market Shares Report: 1st Six Montha Mods! Year 1988, Oak
| Ridge Nationa! Laboratory (1888) E-41 to E-44.

1
|

This is because the production of large cars involves more domestic labor than the production
of small cars. Since on-shore assembly requires approximately only one-third as much
American labor per vehicle as would on-shore domestic production (most of the components
for on-shore assembly are manufactured overseas), it will be assumed that the amounnt of
domestic labor required is only one-third of whatit would be for similar domestic segments.

4.2 Effects on Firms, Autoworkers, and Consumers

The most obvious conclusion to be derived from running the static model is that imposing
CAFE standards can create emendous losses for various parts of the economy. 1Imposing
an increase in fuel economy levels to 27.5 MPG costs the economy about $1.006 billion in
lost producers’ and consumers’ surpius The complete deiails of the impact of227.5 MFG
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RFFECT OF CH ANGES IN AUTOMOBILE FUEL ECONOMY STANDARDS

[Tacie 2. Simulation Rasults: The Effacts of a CAFE
Standard of 27.5 MPG for Model Year 1989
GM MPQ Increase = 0.30 Ford MPG Increase = 0.90
GM Implicit Tax = $857.27/MPG Ford implicit Tax « $1028.31/MPG
Japanese Implicit Tarltf = $0.00 o |
[~ Price and Qutput Effects
{Prices In thousands and Quantities in milllong! o
Class Price Qty. Pchanga  Ccna ]
1 8617 1718 0072  -0.029 :
2 13.932 1,202 0.169 0.02% 4
3 8.950 1.603 -1.423 0.435 J
4 10.899 1.996 -0.020 0.112 y
5 16.530 3321 0.463 -0.333
! Output Eftects by Firms (in thousands of units) R
Class GM' Fard Other  GMChanga' FChange QtnChange
1 1.321 0.000 0.398 -0.022 0.000 -0.007 i
2 0,931 0.000 0.270 0.022 0.000 0.008 )
3 0.57% 0.831 0.192 0.163 0.370 -0.099
4 0.846 0.518 0.532 0.062 0.052 -0.002
5 2.068 0.953 0.300 -0.176 -0,175 0.017
L Wellare Effects on Gonsumers and Firms (in billions of doliars)
Class Cons. Firms DWL  GMChange FChange Othchange
1 0.125 -0.125 0.000 -0.098 0.000 -0.029
2 -0.201 0.201 0.000 0.158 0.000 0.045
3 2.244 -3.108 0.884 -0.958 -1,808 -0.344
4 0.050 -0.088 0.016 -0.030 -0.028 -0.010
5 4561 1348 0215 0.885 0.329 0.132 |
} ~_Economlc Weltare Changas ($ billion) i
Consumer Change = 0.657
American Firms Change = -1,683 Asian Flrme Change = 0.078
GM Change = -0.103 Ford Change = -1.503
Chrysler Change = -0.057 Other Firms Change = -0,165
Gascline Consumption Savings: -387 million gallons
Changa in Employment(000s): 13.314 g
TThe first two entrles in these columne refar 10 on-shore Japanesa production and i
profits.
CAFE standard are in table 2.

As for winners and losers, it depends on how tighta CAFE standard is set. Figure 1shows
the changes in profits for the Big Two companies, Chrysler, and the Asian firms. Asthe
more ghtly constained firm, Ford's logses are much larger. At27.5 MPG Ford loses $1.5
hillion, while at 28.5 MPG Ford loses $3.6 billion. General Motors loses only $103 million
at 27.5 MPG and $1.788 billion a1 28.5 MPG.

The impact of CAFE regulations on Chrysler’s profits are quite different. Chrysler loses
a little money (at most $97 million) at low CAFPE increase levels as increased Big Two small
car sales Jower the price Chrysler can gain for its small cars. At higher CAFE levels,
however, Chrysler’s profits are sharply positive ag Chrysler increases its sale of large cars
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while GM and Ford are severely constrained in that segment. A CAFE standard increase o
28 0 MPG increases Chrysler profits by $326 million, while a CAFE standard of 28.5 MPG
increases Chrysler profits by $1,032 biltion.'®

Asian firms do not produce any large cars and hence would seem to be more vulnerable
in the short run to CAFE increases than Chrysler. With a CAFE standard of up 10 27.6 MPG
Asian firms lose money as GM and Ford lower small car prices. As CAFE standards rise
above that level, however, more and more would-be large car buyers switch into Asian
luxury small cars, resulting in increasing Asian profits. With a CAFE standard of 28.0 MPG
Asians gain $877 million in profits, and at 28.5 MPG they make about $2.5 billion,

Figure 2illustrates the effects of higher CAFE levelson automobile industry employment.
The potential gains for avtoworkers through CAFE regulation appear to be quite small
relative to the potential logses. At most, imposing a higher CAFE level results in an increase
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Figure 3. Change in consurner welfare

of only about 16,000 jobs, A CAFE swandard level of 27.5 MPG leads 1o an increase in
employment of 13,300, As the CAEE level increases, however, the effect on autoworkers
rumns sharply negative. With a CAFE standard of 28.0 MPG 27,400 jobs are lost, and
imposing & standard of 28.5 MPG results in the loss of 100,200 jobs. Thus, while it is
possible CAFE standards can serve as a means of domestic content legislaton 10 prowct
industry jobs, they are more likely to reduce auto employment.

Figure 3 illustrates that consumers can gain from higher CAFE giandards. At27.5 MPG,
consumer welfare rises $657 million. The effect on consumer welfare, however, ums
sharply negative as the CAFE standard rises, A CAFE standard of 28.0 MPG decreases
consumer welfare by $1.2 billion while a CAFE standard of 28.5 MPG decreasss welfare
by $5.3 billion,

Increasing Big Two CAFE levels by any significant amount generates large implicit taxes.
A CAFE siandard of 27.5 MPG induces a shadow tax of $1026 per MPG on Ford cars and
$657 per MPG on GM cars. A CAFE standard of 28.5 induces a shadow tax of $2050 per
MPG on Ford cars and $1962 per MPG on GM cars,

4.3 Gasoline Consumption Model

To measure the change in gasoline consumption that will result from changing the CAFE
standard, it is necessary to estimate and compare (1) the lifetime gasoline consumption of
new cars sold under the standard, (2) the estimated gasoline consumption of the cars that
would have been sold had the higher CAFE standard not been imposed, and (3) the
“scrappage effect” (the change in the stock of used cars that resulty from a change in the
price of new cars) to determine the total stock of cars in operation.” Many of the changes
in fleet composition reflect large car buyers switching to new small cars in response to
changes in relative car prices. But because smaller cars use less fuel, the marginal cost of
driving declines, and driving is #ncouraged. The model uses Blair et. al.’s (1984) findings
t0 adjust for changes in the rate of use of new cars induced by higher CAFE standards.

Data on miles driven and scrappage rates are incorporated into the gasoline consumption

ush Library Photocopy
Preservation




164 ANDREW N. KLEIT

calculatons.!® The scrappage rates are adjusied for new car price changes using
Gruenspecht’s (1982b) estimates. It is assumed here that Gruenspecht's results can be
applied 10 each of the three classes of automobiles (Basic Small, Luxury Small, and Large).
In the gasoline consymption model, Asian cars are combined with their corresponding
American segments.”” A real discount raie of 4 percent is used.

4.4 Results of Consumption Model

The gasoline consumption results are summarized in figure 4, The simulation was run
with various CAFE MPG levels in force for one year and with the additional scrappage and
substitution effects described above for various CAFE levels.

As noted before, Kwoka hypothesized that CAFE standards could increase gasoline
consumption by placing more cars on the road Gruenspecht reached a similar conclusion
when he showed that pollution standards could aciually increase pollution lsvels by raising
the price of new cars and hence decreasing the scrappage rates of old cars, Figure 4 shows
that CAFE standards can indeed have such a perverse effect. CAFE standard of up to 28.1
MPG (CAFE level increases of up to 1.5 MPG above the market level) do lead 1o increases
in gasoline consumption (no more than 370 million gallons out of an annual automobile
consumption of about 60 billion), As CAFE standards grow tighter, fuel savings tum
positive, reaching 505 million gatlons at 28.5 MPG and 1.356 billion gallons with a CAFE
standard of 29.0 MPG.
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Figure 4. Gasoline savings from CAFE.

While CAFE policy can save gasoline, it does so at a prohibitive cost to the economy.
The average cost per galion saved with a CAFE standard of 2%5 MPG is $19.17, which
declines slightly to $11.59 with a CAFE standard of 29.0 MPG.

It is inappropriate to compare the CAFE-imposed cost 10 the economy with the cost of
any gasoline saved. If gasoline costs S1 per galion to produce and consumers give Up 1
gallon of gasoline, consumers lose, at the margin, $1 worth of consumption, The loss per
galion noted here is in addition to this even mradeoff. (See Stucker et. al., 1980, 61). The
Tue benefit from this policy is the reduction of any externality associated with gasoline
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consumption. This also implies that it is appropriate to discount future savings of gasoling
in any cost-benefit analysis.

§. Concluslion

While CAFE standards wers originally designed to decrease consumption of gasoline in this
country, they can have other effects that perhaps were not considered by the authors of the
legislation, Small increases in CAFE standards can increase consumer welfare by hundreds
of millions of dollars, while large increases in the CAFE standard can decrease consumer
welfars by several billion dollars. CAFE standards can increase domestic employment in
the auto industry and by placing a check on competition in large cars, CAFE regulation ¢an
also serve to increase the profits of unconstrained firms.

As Kwoka suggested, it is indeed quite possible that CAFE standards can increase
gasoline consumption. The simulations run show consumption increasing for CAFE stand-
ards of 28.1 MPG or greater. While CAFE standards can save energy at levels above 28.1
MPG, they do so at an very large cost (over 10 doliars per gallon) to the economy. This
suggests that should policy makers desire 1o reduce gasoline consumptions for reasons of
national security or environmenta! concerns, they should do so with more direct methods,
such as additional taxes on gasoline.

Appendix 1. Sensitivity Analysis

Given the need to make a large number of assumptions when establishing this model, it
would be informative to examine the robusmess of the conclusions reached above. The most
important assumptions of the model are the relative elasticities of demand (whether demand
for small cars is more or less elastic than the demand for small cars) and the elasticity of
supply. _

Table Al-1 shows the results of the model under various supply and demand elasticity
conditions with a 1989 CAFE standard of 27.§ MPG. Supply elasticities are setat 1.0, 2.0,
and 4.0. A demand elasticity of “same” refer (0 the same demand elasticity being used as
in the base case, “Alternative” refers to aliernative demand elasticities where the own
elasticity of demand for small cars is increased from 2.00 10 3.0 and the own elasticity of
demand for large cars is decreased from 3.00 w 2.00. New cross-elasticities are then
computed using the different agsumptions according to the method described in the technical
appendix of this paper.

In each of the scenarios presenied, Ford loses money. The loses range from $875 million
to $2.305 billion. The most favorabie circumstance for Ford comes with a supply elasticity
of 4 (making substitution into small cars relatively eagy) and under the alternative demand
elasticity conditions which require a smaller price decrease for small cars. General Motors,
which is less constrained, has its profit affected from positive $144 million to negative $304
million. GM makes money in three scenarios and loses money in three scenarios.

Asian firmg increase their profits by small amounts (854 to $83 million) in three scenarios.
These scenarios are under the “same” elasticity conditions in which enocugh buyers switch
from American large cars to Asian luxury small cars. Asian firms lose a good deal larger
amounts ($192 to $457 million) under the aliernative elasticiies. The results for Chrysler

—
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lfrTao.e Al-1. Rasults of Altarnative Scenarlos

B Imposing a 27.5 MPG CAFE standard results In -

N GM Profits T Ford Profits
(Sbililon) ! ($billionz

i o Supply Elasticities 1 Supply Elastlclties

! 1.0 2.0 40 i 1.0 2.0 4.0

‘Demand Same  -0.304 -£.103 ¢.008 -2.305 -1.503 -1.017

Al Elast. 0003 0118 0144 2025  1.287 0875

i Asian Firms’ Profits Chrysler Profits

: ($biliian) ; ($blllion)

L Supply Elasticities | Supply Elasticities

{ 1.0 20 4.0 T1.0 2.0 4.0

fiDemand Same  0.083 0.078 0.054 ;‘ -0.073 -0.057 -0.033

1Alt. Elast -0.457 ] -0.322 -0.182 | -0.074 -0.062 -0.041

| Consumer's Surplus ; Employment Change

i (Sbiliion) | (000 Jobs)

i Supply Elasticities ‘ Supply Elastlcities

| 1.0 20 4.0 1.0 2.0 4.0

Demand Same 0.772 0.657 0.527 115.887 13.311 10.546

|A® Elast 0621 0538 0444 21,982 22846  22.385

Gasoline Saved
(billion gallons)
Supply Eiasticities

.

f 10 20 4.0
|Damand Same -0.384 -0.367 0.330

Farthe damand castcas "Same” refers 1o base \ne case where own demand for large
|cars is assumad to be -3.00 and own demand for emall cars is -2,00. “Aternativa” refers

1o the alternative scenarlo where tha two numbars 2re reversed and naw cross-alas-
lticities are computed using the differant assumptions |

are more consistent. Chrysler loses small amounts of money in every scenario examined,
with losses ranging from $33 to $74 milkion,

The effect on consumers is always positive, with gains ranging from $444 to $772 mitlion.
Auto industy employment rises as well, with from 10,546 to 22,846 workers being added
on. Gasoline consumption increases range in the narrow band of 311 to 384 million gatlon.

Thus, under 2 wide range of assumptions, imposition of the higher CAFE standard
increases gasoline consumption and automobile employment, while harming Ford stock-
holders a great deal and Chrysler stockholders by a much smaller amount. The effects on
General Motors and Asian firms are mixed.

Appendix 2. Results of the Oligopoly Mode!

A. Theoretical Oligopoly Model
In the previous examples of compettive and monopoly industry structures, the effects of
a binding CAFE standard on output, smployment, and industry profits are uncertain. Similar
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results can be obtained in the oligopoly case.

Assume as before that there ars two types of cars, large and small. There are two identical
firms in the induswry. Each firm can build large cars at cost C and small cars at cost ¢. Let
01 and ¢y be the large and small car ourput of firm 1, and Q5 and ¢ be the corresponding
output for firm 2. Let RT be the implicit CAFE tax on large carsand T be the umplicit subsidy
on small cars,

The demand curves for Jarge and small cars are

P=a-bQ=a~-b(Q, +Q,; and 1)
prd-eq=d-e(q, +qy- (2)

Assume that each firm has Coumot conjectures about the other firm’s output, Firm 1's profit
function is
n=PQ-CQ)~TRQ +pq - cqy + Tq,
=(g~ b(Ql + QZ“'\’QX - CQA - TRQ- + (d‘ fiql - q’z)ql —oqy + 7q1 (3}

Taking derivatives

orn _— (4)
—=ag-2b0, - b0,~-C=TR and /
00, =1~ il

on (5)
—xd-2eq,~¢g, ¢+ T '
anzs e

Since the firms are identical, Q;=0Q; and ¢1=¢». Solving for ¢ =01+ Q7 and
g =gy + ¢ yields

Q=-2ia—_,£~ m'z;-{%\?’a—(l‘-?'?(; and 6
3bP \j}‘
_2Ad=ceD)_, 2V .1 M
q 3ep - 4 3 (d (& i)
Total industry profits are
r=0P-C)+qp-c¢)
a-C+2TR p- ‘ /\84‘
=§(a—C—TRT“~~=7:—"IA+4'd—c+T,)-q-—'E--"I..

)
Taking derivatives of profits with respect 10 the CAFE ux T

on_2(Ra-C-4TR) d=c=4T) ©)
aT 9| b e s

CAFE will thus increase industry profits if

(a=C=~4ATR)
C+ AT |

e (10)
bi d-

> 1.
J
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168 ANDREW N. KLEIT

Upon inspection, it can be seen that the larger the ratio /b, the more likely it is that the
imposition of a CAFE standard will increase industry profits. Inother words, if the demand
for large cars is inelastic relative to the demand for small cars, CAFE is more likely to be
advantageous for flrms in the industry. This cor clusion depends on keeping the value of T
ralatively low, as the derivative of the above equaton with respect to T is negative,

B. Simulation of Oligopoly Model

The model of Section 4 hag been adjusted to assume that General Motors and Ford are
playing a Cournot quantity seting game it the face of a competitive fringe (Asian firms,
Chrysler, Volkswagen, and Yugo). Instead of elasticities of supply for GM and Ford, the

i Table A2-1, Simulation Results: Tha Effects o 8 CAFE
| Stanaard of 27.5 MPG for Moga! Year 1889 (Oligopoly Model)
'GM MPQG Increase = 0.30 Fard MPG Increase = 0.80
{CM Implicit Tax = $6833.02/MPG Ford Implicit Tax = $1051.09/MPG i
' Japaness Implicit Tarta$000
r Price and Output Effects
. (Prices In thousands and Quantitias In milllons)
[Cass  Prica Q. Pchange Qchange

1 8.602 1.713 -0.087 -0.035
- 13.865 1.195 0.131 0.022
] 3 ©.891 1.608 -1,482 0.441
o4 10.647 2004 0072  0.120
i B 15.480 3.347 0.418 -0.307 |
| Ouiput Effects by Firms (in thousands of units) |
[Class GM' Ford Oiner GMChange' FChange OthChanga|
1 1.318 0.000 0.397 -0.027 0.000 -0.008
| 2 0.928 0.000 £.269 0.017 0.000 0.005
{ 3 0.587 0.834 0.188 0.1714 0,373 -0,103
| 4 0.954 0.523 0.527 0.070 0057  +0.007
1] 5 2.083 0.855 0.28% -0.150 -0.173 0.016
[— Walfare Effects on Consumers and Firms (In billons of dollars)
§Ciass ~_Cons Firms OWL GMChange' FChange Othchange
!} 4 0.150 0,150 0.000 0.115 0.000 -0.085
P2 -0.156 0.158 0.000 oa21 0.000 -0.008
| 3 2,322 -1.488 .0.834 .0.378 .0.7565 -0.355
|4 Sogs 0222 320 0106 0065 .0.038
1B -1,708 0.486 1.210 0.353 0.023 0.120
f
i

Econom c Waltare Changes ($ billion)
| Cansumer Change = 0.708

;Ame'ica: Flrms Change = -0.598  Asian Firms Change = 0.008
{GM Change = 0.171 Ford Change = -0.667
Chrysler Change = -0.103 Other Firms Change = -0.171

| Gasoline Consumptien Savings. -419 million gallons
{Change in Employmant(000s): 12.875

T 1 Y v = - =T

i The first two entrias in these columns refer to on-snore Japanese production and

I orofits l
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Table A2-2, Resulte of Alternative Scenarics Oligepaly Mode!
Imposing & 27.5 MPG CAFE standard results in -
GM Profits 1 Faord Profits
{($bltilon) ! ($hillion)
Supply Elasticities '_ Supply Elasticities i
{ 1.0 2.0 4.0 1 1.0 20 40 1
Demand Same 0.102 0.171 0.187 | -1.083 -0.887 -0.484
Alt. Elast. 0087 0025 0047 |-1.365  -0.873  -0.826
‘ Asian Firms' Profits i Chrysler Profits §
{$olliion) i {$hillion)
Supply Elasticities | Supply Elasticities
I 1.0 2.0 4.0 i 1.0 2.0 4.0
Demand Same  -0,086 0.008 0.027 | -0.154 «0.103 -0.057
Alt. Elast. 0628 02357  -0.207 | -0.709  -0.088 -0.056
Consumar's Surpius 1 Employment Change
($billlen) -‘ {COC jobs)
Supply Elasticities | Supply Elasticltias §
1.0 2.0 4.0 | 1.0 2.0 4.0
Demand Same 1,308 0.708 0.271 10.585 12.875 8.170
Alt, Elast. 0529 0278 0057 [18.262 19089 _ 18210

Gasoline Saved
(billion gallons)
Supply Elasticities

mn

1.0 2.0 40
Demand Same  -0.485 -0.418 0,358
Alt. Elast. -0.432 -0.383  -0.328

2

[For the demand elasticities "Same rafers 1o baseline cese where own demand for large
cars is assumed to be -3.00 and own demand for smal cars is 22,00, “Alternative” refors
10 the alternative scenario where (he twa numoers are reversed and naw Cross-o0las-

ticities are computad using the d/fferant assumplions.

inverse of their elasticity of marginal cost with respect 1o quantity is used. In the base case
thigis set to 2. The fringe firms are assumed in the base casc Lo have an elasticity of supply
of 2.

The results of the base case for the oligopoly model are set out in table A2-1, while 1able
A2-2 gives the results of the simulation of the oligopoly model using various assumptions.
Because the level of the standard sets the same constraint on firm behavior in both industry
structures, many of the results are similar o the competitive model. In partcular, enforce-
ment of the standard in all scenarios leads to increased gasoline consumption of about 400
million gallons (as opposed to about 360 million in the competitive model). The reason for
this slight increase is that because they are facing a more elastic demand curve in small cars
as a result of sronger fringe competition, the two oligopolistic players, GM and Ford, are
more prone to increase car production in that segment as & résponse 0 & binding CAFE
standard, This acts to put more cars on the road and thus leads to slightly-higher gasoline
consumption.

There are two important different results in this model from the competitive one. First,
because GM and Ford are not price takers, they can respond to a consiraint at less cost. In
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particular, increased production in the small car market does not reduce profits as greatly as
it does in the competive model. Since the firms have restricted small car output initially,
they lose Jess money on their incremental small car sales.

Second, imposition of the standard can resylt in a decrease in deadweight loss in the
domestic small and domestic luxury small categories. Prior to the standard, the oligopoly
market structure generated a deadweight loss because GM and Pord were selling cars at
prices above their marginal costs. 1¢ the shadow CAFE subsidy on these cars is not too large,
it pushes output closer to the opumal level and reduces deadweight loss. It is theoretically
possible that with such market imperfections a CAFE standard could act as a second best
policy and increase domestic welfare (See Kleit (1987, 49-53) for a discussion of this
possibility.) In the cligopoly model simulation presented in table A2-1, net welfare declines
slightly (368 million), while U.S. welfare increases slightly ($109 million). This difference
is largely accounted for by a loss of $171 million in small car profits by “Other” firms
(Volkswagen and Yugo.)

This result is not robust 1o the assumption of the model, For instance, with the base case
demand elasticities and a supply elastcity of 4, net welfare declines $271 million, while
U.S. welfare declines $181 million. Using the alternative demand elasticities and & supply
slasticity of 4, net welfare declines $1.705 billion, w hile U.S. welfare declines $1,012 billion.
Raising the CAFE siandard 0.1 MPG 0 276 VPG and using the base demand elasticities
generates an estimate welfare 1ogs of $498 miltion and a loss to the U.S. of $379 million.

Notes

The views presentad here are solely those of the author and not Inose of the Federal Trade Commission or any
of its members. The author would like to thank Paul Godek, Robert Hahn, Alvin Klsvoriek, Richard Levin, Merton
Peck, Robert Rogers, Mike Vita, and two anonymou ‘sress for their help with this paper.

1, Ses "Passenger Aulomobile Average Fuel Beonormy Standards for Mode] Year 1989, 53 Federal Register
16275 (October &, 1988).

2. In May of 1989, NHTSA rjecied the GM and Ford pecions for a model year 1990 rollback, largely on the
grounds that 8 27 5 MPG standard would nat be binding i thai year Sec “Passenger Antomobile Average Fuel
Economy Standards for Model Year 1390, 54 Pederal Register 21985, 21991 (May 22, 1989).

3 General Motors and Ford have stated ¢n numerous oocadion in 1985, 1986, and 1988 before Congress and
in submissiont to NHTSA that they viewed the standards as binding and would not contemplate paying fines. The
orly firrns that have actually paid CAFR fines are Jaguar and reedes-Benz, However, when Jaguar was spun
off from British Leyland it was sxplicitly suated in Jaguar's aniicles of incorporation that Jaguar sxpecied to pay
CAFER fines. This apparently reduced the legal cost 1o Jaguar of paying tha fines.

4. Under s provision in the 1980 amendmants (o the CAFE law, Volkswagen's domestic production is included
with {is formign output when determining VW's CAFE leval

5. NHTSA “1982 Annual Report on Fuel Economy,” a1 9

%, Public Law 46:15:2003. One propery of & harmonis aversge 15 hat, if it is doubled, fuel consumed by driving
the same number of miles jn each type of car it halved.

7. The marginal fine darived above presents & more difficult problem to manufacturers than would oceur with
2 standard based on simple averaging, Consider a firm that is deciding whether of not 1o produce an additional ¢ar
with fusl efficiency equal to 20.0 MPG where the binding CAFE stan ard is 27.5 MPG. If simpls averaging were
utsd, the firm would have 1o offset that additional unit by producing one car with fuel efficiency of 35.0 MPG (of
the equivalent). Under harmonic aversging, however, (o producs anothef unit of 20.0 MPG, the firm must also
nroduce the equivalant of one unit with fuel eifi of 44 0 MPG. Thus, comparedio simple averaging, hasmonic
\versging makes the CAFE siandard more difficult ta meet

8. The assumption of competiiive conditions is made for sase of sresentation, All of the following results hold

aliwatively if the firms in the indusiry have market power. Sce Appendix 2 for a presentation of the effects of
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CAFE standards in an oligopolistic model.

9. Cross-price effacts are omitted for the sake of simplicity, This omission does not significantly alter Le results
of this section.

10. Imposing a higher CAFE standard for cne year may alsc have s longer lerm effect in lerms of gramer
innovation, if it signals to automobile manufaciurers the willingness of decision mekars 1o 8¢t irragonalty on funire
CAFE decisions. The effscts will depend on the stnicrure of the regulatory game being played. See Klei (15850)
For an empirical enalysis of the effects of CAPE standards on vehicls iachnology and weight see Crandall and
Graham (1989)

11. In model yaar 1988, Japaness impors fell to 2,08 million units, a5 on-anore Japaness producion mereaies
Data received from Oak Ridge Nationa!l Laboratory

12. The closest of thate producers to baing constrained by CAFE sundards is Chrysler, which genanally obtains
CAFE ratings in the range of 27.5 10 28.5 MPG, Godek (1989) indicates that for model year 1989 Chrysler would
have approximately 5.6 MPG worth of CAFR credits available. In other words, if the standard for model year 1989
were et at 27.8 MPG, Chrysler could havz a C rating as low ag 21,9 MPG before it would run out of credits
Chrysler could also borrow credits from the furure. Thus, the model will aspame that Chrysler i unconstmined by
227.5 MPG CAFE sundard.

13. With the imposition of a standard, linear curves genernte Jass deadw eight loss than consian: elagtaty cueves.

14. Assume that under one scenaric the implicit triff on Japanese cars is $500 and the implicit CAFE uz i
$300 par MPG for General Motors. Using the formuls for calculating implicis CAFE taxes (sec above) and th
MPG per clags in table 1 yields an implicit tax vector T = (500, 500,300 * 27 5 » ((27.5/32.45) - 1)
300 27.5 * ((27.5/27.42) = 1), 300 » 27.5 » ((27.5/2431) ~ 1)) = (500, 500, - 1238, 24,714)

15, NHTSA Final Rule, 3 Fedaral Registar 39282 (October 3, 1988)

16. Chrysler was a airong opponent of CA 98BS and 198€

E relief in 198

.

Passenger Automobilc Fuel

Bconomy Standards Model Year 1986, 50 Fed Regisier 40528 (October 4, 1985), A simulation of the effect
of the 1985 standard (Kleit 1988b) shows that raising the siandard would have unambiguoutly in creased Chrysler's
profits for MY 1985. Much of Chrysler gain came from increased sales of mid-size “K cans” being bought by
consumers driven out of the large car market, By the late 1980’3, however, Chrysler id-7128 car sales hac

~

dropped ralative 1o the rest of its fleet, sccounting Ior the res alts on Chrysler's profits shown here. Chryslier doeg
not appear 1o have taken a position on CAFE relied for modal year 1989, See 53 Fader! Ragister 39275 (Octobe
6, 1989).

17. Several studies, such as Grusnspecht (1582a; 1982b), have found that scrappage mies of used cars are
significantly affeciad by naw car prices. See wiso Berkovi (1985) and Parks (1977)

18. Figures obtained from the Motor Vehicie Manufacturer Associanion, Motor Vehicle Facts and Figures
(1987).

19. The MPG values for sach ofthe three class=s can be determined from the informausn used i the amomobLe
market model. The entire fleet fuel efficiency for 1973 is known 10 ba about 14.2 MPG. The mode! assumes that
the ratio of fsel efficiencies between classes is the same for sach year. With this sssumption knowledge of the
fraction of cars in each class for 1973, and the entire flest fuel efficiency for 1973 the fuel afficiancy for sach class
of new car in 1973 can be estimated. It is also assumed that, for each class of car, fuel efficiency grew at a constant
rate between 1973 and 1987, MPG's are then calculated accordingly. The fuel efficiency of car produced before
1973 is assumed to be equal to the 1973 Jevel

20. The costs of generating gasoline savings through direct laxation i3 much lower. If gasoline supply and
demand curves are agsumed 10 be linear, end costs are constant, welfare loss is equal 10 5 dQ dP and avenge
welfare loss 1s squal to .S dP. Assume dQ is SOS million gallons (the savings from & CAFE standard of 28.5 MPG)
dP is calculated as dP = P d0/Qe, where ¢ i3 the clasticaty of demand. A demand elastieity of -71suced. (See
Bohi (1981).) @ in the first year of this model is approximaisly 60 billien gsllons. Gasoline is assumed to cost $1
Under these condliions, & tax increase of 120 cants is required. If there are no previous Wxss on gasoline this
implies an average deadweight loss per gallon saved of 0.60 cents. Gasoline, however, is heavily taxed by both
federa] and state authorities, Thus, the deadweight loss per gallon through new taxes to save 505 million gallons
18 0.60 cents plus the level of the previous combined isxes. In Connscricut, for example, that combina in 1987
was 25 cents.
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ESTIMATES OF JOB LOSSES FOR "BRY AN BILL" CAFE STANDARDS

The “Bryan bﬂl"/(S. 279) would require auto manufacturers to increase CAFE levels for cars
and light trucks 40 percent by model year 2001. The bascline is mode! year 1988 CAFE
levels. For the passenger car fleet as a whole, this would require average manufacrure;
CAFE 10 rise from 28.8 mpg in 1988 to 40.3 mpg by 2001. For the light truck fleet as 3
whole, this would require average manufacturer CAFE to risc from 21.3 mpg in 1988 o
29.8 mpg by 2001. Several estimates have been made of the poteatial job losses associated
with the "Bryan bill" (S. 279) CAFE standards. Thi: paper briefly outlines these estimates,
and explains the primary reasons for the differences between them

Bush_Administration: Council on Competitiveness Fact Sheet (dated | September 21,
1990) |

"U.S. auto manufacturing job losses could easily exceed 60,000 by 2001..."

This was a very rough, informally-derived estimate, based on an expected price increase of
about 10 percent ($1,500, in 1990 dollars) for domestic passenger cars and light trucks. The
estimated price increase was developed from some Department of Energy contractor work.
Using a price elasticity of -1.0, domestic light vehicle production was assumed to drop by

10 percent (1 million units) in that year. Using an estimate that each auto industry
production employee produces an average of 16 cars annually, the 1 million unit loss
translates into job losses of 62,500 (the "...could easily exceed 60,000" figure). This
estimate does not include job losses at suppliers (i.c., steel manufacturers, glass
manufacturers, electronics, etc.). Adding supplier impacts would raise this figure (o about
150,000 to 187,500 job losses. Unlike the estimates discussed below, this estimate included
both cars and light trucks, It did not assume that manufacturers would have to shift the sales
mix of their vehicles toward small cars; however it did assume vehicle weight reduction

MVMA - "Higher CAFE: The Job Loss Impact” (dated January 1991)

"...implementation of the higher CAFE standards that have been proposed threaten
to reduce employment in U.S. auto assembly and component focilities...by.. between
150,000 and 300,000 jobs by 2001 for passenger cars alone. "

These estimates were based on S. 1630, rather than S. 279, S. 1630 would have set limits
on the average amount of carbon dioxide (COy) emissions from passenger cars. Because
these CQO, limits were equivalent 0 a 40 mpg CAFE standard, these impact estimates also
could be used for S. 279. MVMA limited their analysis to passenger cars: they did not
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estmaie the wnpacts on light truck production and cmployment. MVMA used several
scenarios to estimate the raage of job loss impacts. In each of the scenarios, MVMA
assumed that only abour one-half of the required increase in Suel economy would be
achievable through the use of technology, the remaining fuel écononty gains would have 10 be
actueved by swirching consumers 1o smaller cars.

‘or the "150,000" figure (which was actually 159,000 in their analysis), MVMA assumed 2

10 percent decline ia industry sales volume, "...reflecting higher consumer costs for new
techaology not recovered in fuel savings." Manufacturers would have to severely restrict
large car sales and subsidize swall car sales: the analysis assumed that the large car marke:
share would drop from 15 percent in 1989 1o 2.7 percent by the tum of the century; the
mall car market share would have to rise from 33 percent in 1989 to 48 percent. The
decline in large and mid-size cars sales has a disproportionate impact on the domestic

§ mamufacturers. As a result, while the overall market drops 10 percent, sales for the

- domestics drop 31 percent. In addition, because it takes fewer labor-hours to make a small

" car than a large car, U.S. auto employment declines due to the mix shift toward small cars

kor the "300,000" figure (which was actually 315,000 in their analysis), MVMA assumed a

an addiional 30 percent decline in industry sales volume beyond the 10 percent reduction

assumed above, for a 37 percent total reduction in passenger car sales. This additional sale<

dechine is based on the assumption that " .. consumers decide to hold onto older vehicles

rather than buy a smaller vehicle with less utility," Manufacturers still would have to

severely restrict large car sales and subsidize small car sales: the analysis assumed that the

large car market share would drop from 15 percent in 1989 to 2.2 percent by the tum of the

century; the small car market share would bave to rise from 33 percent in 1989 to

63 percent. Again, the decline in large and mid-size car sales has a disproportionate impact
r on the domestic manufacturers. As a resuit, while the overall market drops 37 percent, sales
¢ for the domestics drop 61 percent. And again, because it takes fawer labor hours to make 2
| small car than a large car, U.S. auto employment declines due to the mix shift toward small

cars. -

MVMA also has been distributing another range of 173,000-210,000 job losses. This range
is based on assumptions between the two sets discussed above
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Chrysler paper:

"Major Economic_ Implications. Clinton/Gore Position on Autos and
the Enviropment" (dated July 30, 1992,

"Reaching 40 miles per gallon early in the next century will eliminate at least
250,000 jobs and most likely in excess of 300,000 johs.

This analysis has not been widely circulated outside of the industry. These estimates were
derived 10 a fashion similar to those of the MVMA numbers. n tkis case, however
Chrysler assumed that technology would be able to achieve abour 75 percent of the reqiired
increase in fuel economy, with the remaining 25 percent achieved through mix shifis  This
differs from the MVMA assumption thar the fuel economy increase would be achieved through
a 30-50 sphit of technology and mix shifis.

Based primanly on the National Academy of Sciences (NAS) fuel economy study', Chrysier
estimated that passenger car manufacturers could achieve 37 4 mpg through the use of
tecbnology. Chrysler assumed total price increases for these technologies ranging from
roughly $1,800 to $2,700 per car (in 1991 dollars). The former estimate is the mid-point of
the NAS cost estimates, while the latter estimate was derived by Chrysler based on some

‘i'work that SRI had performed for MVMA. Using a -1.0 price elasticity, Chrysler estimated

, these price increases would lead to sales decreases ranging from 11-17 percent. Mix shifts

| toward smaller vehicles then are used to raise the fleet average CAFE from 37.4 mpg to

l‘ 40 mpg. As in the MVMA study, because there are fewe%r "jobs per car" as cars get

L:,mallcr, there is an additional employment loss dne to this mix shift. The Chrysler analysis
umplicitly assumes that all of the decline in industry volume comes at the expense of the
domestic manufacturers (resulting in sales drops of about 16-24 percent) and all of the "mix
management” must be done by the domestic manufacturers. Chrysler then uses a supplier
multiplier of 1.7 to estimate the additional Job losses that would occur in steel manufacturers
glass manufacturers, electronics, etc. This "1.7" figure is consistent with supplier industry
Job loss estimates NHTSA has made. The reason that Chrysler has a range of impacts (i .
250,000 to "...in excess of 300,000" jobs) is because of their assumed range of cost impacts
(the above $1,800 to $2,700 per car).
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‘AUTOMOTIVE FUEL ECONOMY. How Far Should We Go?, April 1992, funded by the
U.S. Department of Transportation.
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Conclusions

We are concerned about using any job loss figure substantially above 150,000 in describing
the possible job losses associated with the Bryan bill. We have a number of concerns abou
the MVMA/Chrysler estimates: | ’

1) Both the MVMA and Chrysler analyses ostensibly address the Bryan bill’s impact
only on employment related to the production of passenger cars in the United States
(although the Bryan bill requires 40 percent CAFE gains for both cars and light
frucks). However, we determined that multiplying MVMA''s and Chrysler’s
"jobs/car” figures times their car sales assumptions over-estimates current U.S_ auto
industry employment involved in the production of passenger cars. This results in a
substantial over-estimate of the job loss effect of any production decline. Tt appears
that MVMA and Chrysler did not adjust their jobs/car figures to remove employment
related to truck production.

2) The MVMA analysis, in particular, includes a number of unsubstantiated assumptions
that exaggerate sales losses. Their assumption that only half of the necessary fuel
economy increase can be achieved through technology probably is excessively
conservative. This assumption leaves an extremely daunting task o be achieved by
shifting mix toward smaller cars. Because MVMA assumes domestic manufacturers
are 1mpacted disproportionately by any mix shift toward smaller cars, this results in a
‘double whammy" impact on MVMA''s job loss estimates. MVMA's 300,000 job
loss” estimate also includes 2 wholly-undocumented assumpnon that there is a
30 percent sales loss because many consumers will aot accept a smaller vehicle with
less utility. This assumption dramatically raises the job loss estimates. Although
some such effect is likely, MVMA has not justified an impact of this magmirude.

3) The "upper end" of Chrysler's job loss estimate is based on an extremely-high
cstimate of the cost of the technologies used to improve fuel economy. This results in
a likely overstatement of sales and. consequently, employment losses. This is
cspecially a problem because Chrysier assumes that all of the industry sales loss
comes at the expense of the domestics.

4) Putting these job loss estimates in perspective reveals some of their problems: In
1991, total employment in the U.S. motor vehicle and equipment manufacturing
industry was about 775,000 people, These people produced 5.44 million cars and
3.44 million uucks. If the 775,000 jobs are allocated between cars and trucks based
on their relative production levels, there are about 475 ,000 passenger car jobs in the
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industry. [f the MVMA estimates of job losses were 1o be believed, 32-63 percent of
these jobs would be eliminated by the Bryan bill. This estimate simply is not credible.

The Chrysler job loss estimates (250,000 to "in excess of 300,000") are somewhat
more plausible than MVMA’s (150,000 to 300,000), even though they are bigher.
The reason is that the Chrysier numbers explicitly include supplier jobs cutside the
auto industry. Tf these supplier jobs are removed from Chrysler’'s calculations, thew
numbers shrink to 90,000 to 122,000, or approximately 19-26 percent of passenger-
car-related auto industry employment. (Chrysler actually says the Bryan bill would
reduce auto employment by 13-18 percent: this discrepancy is because, as poted
ahove, Chrysler mistakenly did not adjust their employment figures to remove jobs
assaciated with truck production.)

5) It should be noted that all of the above cstimates (mcluding the 1990 Competiuvem:sa

become more fuel-efficient. In theory, the value of the fuel savings consumers would
} receive because their vehicles are more fuel-efficient shouid mitigate some of the sales
{  losses calenlated ahove, which would reduce the job losses. However, it also can be
argued that consumers will pay “costs" (ie., poorer performance, smaller size, less
safety) in addition to the price increases assocxated with the fuel-economy-improving
. technologies. All of the above analyses 1mp11c1t1y assume that these "costs" offset the
i foel-saving benefits (the high end of the MVMA analysis assumes these “costs” arc
even greater). Policymakers need to be aware of this assumption. Y.

('.‘, :

Recommendation

i
4
I

-

We believe that we can analytically defend a job loss estimate of "at least 150,000 jobs" for |
the auto industry and its suppliers as a consequence of zﬂ requirement for a 40 percent '.
increase in fuel economy by the early 21st century, for both cars and light rrucks. However,
we believe that the 250,000 to over 300,000 job losses| associated with passenger-car-only
fuel economy requirements are greatly overstated and should not be used by members of the |
Bush Administration, /
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Among the W0r§t Sel]ing

LA and Industry Group Release Figures

By Warren Brown
Wadmth Past Stall Writer

Amenm has lots of cars that can
run long distances on one gallon of
gas. But those cars don't have many
buycrs.,

That is the message unplicit in the
mileage and sales reports released
over the weekend by the Environ-
mental Protection Agency and the
Coalition for Vehicle Choce, the re-
scarch’ and lobbying arm of auto
companies that oppose higher feder-
al mileage standacds. .

The EPA report, an anaual compi-
iation of vehicle gasoline milmgc
numbers, lists every make of car and
truck sold in this country, along with
their aity, highway and combined
nuleage ratings.

The coalition’s sales report, largely
based on numbers provided by the
Detroit-based Automotive News Data
Ceunter, is a study of consumer prefer-
enee,

Taken together, the ceports add
tuel to Amenca’s long-running de-
bate over who should take primary

resporsibility for reducing gasoline
consu"ﬂntxon—-thc automakers or
the people who buy their praducts.

For example, in the 1993 modet
year that begins Oct. 1, the subcom-
pact Geo Metro XFi will be the high-
est-nuilcage car sold in the United
States. The Metro XFi gets 53 iniles
per gallon in the city and 58 mpg on
the highway, for a combined miieage
ratiag of 55.5 mpg.

However, GM’s sales of all Metro

models, mcludiag many versions
with lower auleage than the bare-
bones XTi, totaled 76,499 cars in
calendar 1991. By companson, the

company soid 114,599 of its biggest -

cars, the Chevrolet Caprice medels,
which get 18 mpg in the city and 26
mpg on the highway for a combined
rating of 22 mpg

—— o omeww is

GM’ slbc,si.sdler um 1991 was the
g,h(.vrolet Cavalier, with 259,386
sold (‘ava‘zer ‘93 cars and wagons |
have a combmed average of 25 mpg.

Still, jaccording to Automotive
News and other sales reports, trucks
mcre:uxng:y are beconung the hat-
test sellers in the nation. Trucks in-
clude vans minivans, sport-utility
vehicles | and pickups, which collec
tively account for 33 percent of all
new vehicles sold in this country, ac-
cording to industry reports.

Buyers are flocking to trucks, ana-
lysts said, because they gencrally
can be used to carry many passen-
gers and lots of mrpo But trucks
get fewer miles per gallon than cars.

For exnmple one of the most pop-
ular trucks is Chrysier Corp.’s
Dodge iC.\ravau which tallied
216,510/sales in 1991. Caravans get
a combmpd average of 22 mpg, ac-
cording to the EPA figures.

Envuonmmuah\zh argue that the
sales figires mean automakers must
do a betrer job of producing mare
economical trucks and family sedans,
and Lbey are lobbying Congress to
pass tougher fuel-economy laws.

Automakers disagree and contend
that the environmengalists are trying
to force them to build vehicles that
re.latrmy few people want to buy.

“There are plenty of small, high-
mileage subcompncr: for those who
waat them,” said Ron Defore,
spokesman for the Coalition for Ve-
hicle Choice. “But those models ac-
count for less than 2 percent of al! ?
new-car sales.” :

There are, hawever, cars that sell
more poony than the super-high-mile-
age ,Lbcn'r;ac" ‘They are the su-
per-low-mileage luwury autos, such as
the Fcrran which barely scratches
12 mpg, according to EPA numbers.
Oaly 960 Ferraris, priced from -
$117,000 to $205, OCO apveu- were .
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CORPORATE AVERAGE FUEL ECONOMY STANDARDS (CAFFE)

Background: Title V of the Motor Vehicle Information and Cost Savings Act
requires DOT to establish Corporate Average Fuel Economy
(CAFT) standards for passenger cars and light trucks. Recent
concemns about U.S. energy security and "global warming" have
led to Congressional and public interest in raising CAFE
standards. ‘

Status: The current bassenger car standard is 27 5 mpg. It will remain at this Jevel
wndefinitely, unless DOT amends ir. NHTSA is required to issue light truck CAFE standards
for each model year. To date, the agency has issued light truck CAFE standards through
Madel Year (MY) 1994. We are beginning the process of developing standards for post-
MY 1994 light trucks. Light truck standards have remained in the range of 20.0 to 20.5 mpg
since MY 1986. :

The most-publicized Congressional proposal to raise CAFE standards has been S. 279,
sponsored by Senator Bryan (D-Nevada). This would require manufacturers to raise their
CAFE levels by 20 percent and 40 percent by MY 1996 and MY 2001, respectively,
compared to their MY 1988 CAFE levels.

\ " The Bush Administration has opposed the legislation because (1) vehicles would have to be

| made smaller and lighter, which would have an adverse impact on safety, (2) the

| technological feasibility of these standards has not been demonstrated, (3) these drastic CAFE
; increases would radically curtail the choice of new vehicles available to American coasumers,
i (4) 1t would have a negative 1mpact on the health of the domestic ayto industry, and (5) the

| aute industry already faces major demands from new safety standards, as well as emissions
I\Standards from the 1990 Clean Air Act Amendments.
To support the development of the President’s Nationa] Energy Strategy, DOT asked the
Nationa] Academy of Sciences (NAS) 10 perform a study estimating fue] economy levels that
could practically be achieved for new passenger cars and light trucks in the nexr decade,
considering the Clean Air Act Amendments and other requirements faced by the auta
industy. The smdy was released on April 9, 1992,

DOT had considered doing a "Phase I" NAS fepont, which would address issues such 2
electric and hybrid vehicles. On June 19, 1992 the Secretary anpounced that, because of the

comprehensive nature of the "Phage I study, the Department would not proceed with the
Phase 1T study.

Now that the NAS Teport is out, the Department will likely face pressure 1o respond o the
NAS report by proposing changes in CAFE standards or CAFF legislation.
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While it is nearly impossible to anticipate the design changes manufacturers might
make and how consumers might respond to them, it is possible to make some estimates
of the effect of increased vehicle costs on sales. Consider first the worst case--that
consumers respond only to the increase in the retail price of the vehicle. Assume for
sake of illustration that (1) a 1 percent price increase for a new car leads in the short
run to a 1 percent drop in unit sales,’ (2) that, in the ahsence of higher fuel economy
standards, the average price of the MY 2006 car would be the same as the average
price of a MY 1990 car, or §16,000 (MVMA, 1991); and (3) that the lower estimates
of improved fuel economy are achieved. With these assumptions the retail price
increases in Table 8-3 to this average vehicle price would yield unit sales reductions for
new cars of about 3 to 8 percent, using the lower estimates of technically achievable
levels. This would represent a significant impact on the automotive industry even
though sales revenue would remain unaffected under the one-to-one elasticity
assumption.

More realistically, however, consumers may take into account the benefits of
reduced lifetime expenditures on fuel when making new-vehicle purchase decisions.
In the absence of any estimate of the effect on vehicle sales of the present value of
liteime fuel savings (i.e., the "elasticity” of vehicle sales with respect to fuel costs), one
way to make the estimate is to assume that vehicle sales respond to changes in the
present value of fuel costs in the same way they do to vehicle price changes. As
exemplified in Table 8-3, with the estimates of technically achievable fuel economy and
costs reported for this study, the net present cost of higher fuel economy to the
consumer is always substantially less than the initial vehicla price increase, and there
may even be 2 positive benefit. Thus, the estimate of the impact on future vehicle
sales given in the preceding paragraph is an upper bound that probably overstates the
effect. ) :

Employment

The impact of higher fuel economy on employment in automotive and related
industries is difficult to assess. Under the worst case scenario for the impact on sales,
discussed above, unit sales of passenger cars and light trucks might decline by 3 to 8
percent, Assuming that the number of jobs in the industry is proportional to unit sales
(see Chapter 5), a reduction in sales of this magnitude would lead to a decline in
employment of similar proportions.

Several factors would tend to mitigate this decline. First, as noted above, the
WOIST case scenario assumes that consumers respond only to the higher price of more
etficient vehicles. To the extent that this effect is offset by fuel cost savings, sales

reductions-and thus employment reductions—-would be less than the worst case
suggests,

JAn elastiaty of -1 to -15 was reported by Michael J. Boskin in his presentation to the committee at the
worksbop that was held in Lrvine, California, July 8-12, 1991, Ford Motor Company, in its presentation to the
Lmpacts Subgroup of the committee, September 16, 1991, suggested an elasticity of -1.
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Second, as also noted above, even a decline in ugit sales due (0 a price increase
might leave automotive industry sales revenues unchanged since higher prices might
essentially offset lower unit sales. Some portion of the price increase, however, arises
from the wages paid to the workers who manufacture and install the new fuel economy
technologies that generate the price increase. So, while there might be a loss of jobs
due to any shrinkage in unit sales, the loss wonld he offset to some extent by the
growth of jobs in producing the fuel economy technologies.

The employment impacts of fuel economy changes must also be put in context.
As pointed out in Chapter S, the global automatve industry is now in a state of chronic
oOvercapacity that is likely to continue for some time. Overcapacity, combined with
long-term increasing productivity, will lead to coniinuing reductions in employment in
motor vehicle manufacturing and related industries, regardless of fuel economy
standards. Indeed, the long-term shrinkage in employment may dwarf the employment
impacts of new fuel economy requirements.

Competitiveness

More stringent fuel economy standards may bave a greater impact on who
manufactures cars for the U.S. market and where they are manufactured than on
aggregate sales or employment. That s, higher fuel economy standards may atfect the
competitive position of U.S. manufacturers vis-4-vis the rest of the world more than
they would affect the industry as a whole. The importance of the competitive effect
depends heavily on the form of the regulation, perbaps more so than its level, For
example, a fuel economy standard that averages corporate fuel economy performance
across all classes—the current approach--has important differential effects among
manufacturers. Because domestic producers make a larger proportion of midsize and
large cars than do most foreign manufacrurers, even if domestic producers met the
commuttee’s technically achievable fuel economy levels in each class, they could not
reach the same corporate average levels of fuel economy as the foreign (primarily
Japanese) producers could unless they changed their market mix and incurred higher
adjustment costs.*

Imported light trucks already achieve significantly higher fuel economy than
domestic trucks in the same size classés.>* If fuel economy standards for light trucks
were set above leveis characteristic of current domestic trucks, but at or below those
of the imports, the domestic manufacturers would be at a serious disadvantage. In
particular, import manufacturers could make their light trucks larger, heavier, or more )
powerful in each size class to gain market share while domestic manufacturers would
be severely constrained.

.

"®These matters are discussed more thoraughly in Chapter 9.

""For example, i 1990 the fuzl cconcmy of tmported small pickups was 27.0 mpg, compared with 24.5 mpg
for domestics, 34.1 vs. 212 mpg for compact utilities, 28.6 vs. 162 wpg for full-size urility vehicles, and 25.4 vs,
- 22.9 mpg for compact vans (Heavenrich et al, 1991).



