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The OTA report does not attempt to address in a comprehensive
way the full range of options open to the government to reduce fuel
usage by the light-duty highway fleet. Rather the attempt is to
discuss solely the potential fuel economy regulations governing the
efficiency of the fleet. '

I have divided the following brief into six primary sections.
For the sake of brevity, I have not included an in depth discussion
of the issues, but rather have made reference to appropriate
sections if you wish to further explore any particular area.

Market Trends (PGS. 31-35)

Fuel efficiency is a declining priority. In 1980, among
consumers, fuel efficiency was the most important factor (1/3 pf
all respondents) considered in selecting a new car. In 1987 it was
8th (3% of respondants). Whereas the average new car fleet fuel
efficiency is 28 mpg, the light truck fleet averages 21 mpg. The
light truck market grew 5x that of automobiles from 1970-1985.
This growth has pulled down the overall average for the new light
duty fleet to 25.4 mpg in 1990. Increased sales of light trucks in
passenger travel is a primary cause of recent stagnation in overall
fuel economy improvements, which increased only 1.3 mpg from 1981
to 1990.

Other trends include a growing attraction for fuel hungry,
powerful automobiles, additional luxury and safety on new cars,
more stringent emission standards, slower turnover of the auto
fleet (it will take longer for technology improvements to diffuse
into the total fleet), no signs drivers are willing to shift to
smaller interior volumes, continued demand for "old fashioned" car
models (heavier, rear wheel drives) and growing road congestion
(decreasing efficiency).

Strategies Discussed (PGS. 73-78)

Current CAFE standards dictate a 27.5 mpg fleet fuel
consumption. This method of regulation has been criticized because
manufacturers of small vehicles feel significantly less pressure to
maximize fuel economy. Consequently, any new uniform CAFE standard
could not maximize pressure on the industry to increase efficiency.
Furthermore, the uniform standard has provided an incentive to
domestic producers to move production of domestically produced
models overseas. In doing this, they can alleviate the pressure on
their "domestic fleet" CAFE requirements, and take advantage of
room in their "import fleet" (which tends to be comprised of
smaller cars).

In 1991, Senator Bryan introduced S. 279. The bill advocated
"uniform percentage increases" (UPI) as a means to raise fleet fuel
efficiency standards. The plan called for a %20 increase by 1995
and a %40 increase by 2001. These increases were based on a 1988
baseline. The advantage to UPI is that manufacturers of small,
efficient vehicles are also pressured to increase their fleet fuel



efficiencies. However the disadvantages are numerous. Firstly, the
manufacturer who has already invested in progressive technology
would be hard pressed to find additional methods of improving
efficiency, in effect punishing forward thinking manufacturers. S.
279 does attempt to mitigate for UPI's tendency to reward companies
that have low baselines and penalize those with high baselines by
placing a floor of 27.5 mpg and a cap of 40 mpg for 1996, and a
floor of 33 mpg and a cap of 45 mpg for 2001. This means companies
with high fleet efficiency will not have to improve the full 20%
and 40% by 1996 and 2001.

Another CAFE proposal would base each automaker's standard on
the size mix of vehicles it produces. Each model would be
quantified in terms of interior volume, and each volume would be
assigned a target fuel efficiency. A manufacturer would receive a
target fleet fuel economy weighted according to the average of the
various fuel economy targets assigned to all of its models. This
method is referred to as Volume Average Fuel Economy (VAFE). Each
model would not have to meet its fuel consumption goal as long as
the fleet average was on target. Targets would be set each year,
based on the companies' updated sales figures. This would give
automakers the flexibility to change sales strategies year to year
and still abide by fuel economy regulations.

A third system is presented which relies on the integration of
vehicle curb weight, torque, and interior volume. The system was
introduced by companies specializing in the luxury/niche market.
There are some interesting characteristics, and OTA recommends that
the proposed system be further investigated.

Suggested Target Levels (PG. 81)

If no action is taken to further regulate the industry, OTA
projects fleet fuel consumption averages will rise to 29.2 mpg by
1995 and 33 mpg in 2001. Most of this improvement will be due to
the introduction of engineering improvements already in the
development stages. However, with little pain to the automakers,
OTA believes Congress can set a corporate fleet fuel efficiency
goal for the 1995 model year at 30.0 mpg.

For 2001, OTA defines a "regulatory driven" scenario which
projects a total fleet fuel economy of 35.5 mpg. OTA used four
critical assumptions in this projection. Firstly, technologies are
selected if they provide fuel savings that, with a 10 percent
discount rate, will pay back extra costs in 10 years at
$2.00/gallon gasoline; Secondly, size and performance of the 2001
fleet is rolled back to 1990 levels; Thirdly, some allowance 1is
made for inclusion of new technologies by 2001; and Fourthly,
automakers add technologies according to normal model redesign
schedules instead of disrupting the life cycle of parts and model
designs.



Methods of Achieving Targets

If Congress wanted to use a CAFE or a UPI scheme, it would
have to set the standard slightly under the 30.0/35.5 target and
then use a market credit trading system to close the gap. However
OTA warns that a credit trading system may not be effective.

OTA concludes that a VAFE standard for automobiles would be an
effective way to reach the target fuel consumption 1levels. In
addition, to assign light truck standards, OTA divides the fleet
into three subsections: vans, utility vehicles, and pickups and
cargo vans. They suggest that vans can be integrated into VAFE
calculations for cars and that wutility vehicles should be
incorporated into VAFE with a 15-20% mileage credit for their
rough terrain capability. Lastly, pickup trucks and cargo vans
should be rated within a VAFE system, but according to square foot-
tons (cargo x load capacity), rather than by cubic feet of
space. (PGS. 83-84 and 103-105)

Potential Effect of Higher Fuel Economy Standards on Vehicle
Safety.

Unless Congress requests too sharp improvements over a too
short a period to allow vehicle redesign, there will be no changes
in absolute safety levels. If given enough time, automakers should
be able to significantly improve efficiency without downsizing
their models. However, the potential for safety problems will exist
if automakers emphasize downsizing over technological options for
achieving higher fuel efficiency.(PG. 90-98)

A Final Note

It should be pointed out that OTA's estimates are a
modification of the analysis done by the Energy and Environmental
Analysis, Inc.. The auto industry rejects this analysis. In fact,
their own estimates of the potential percentage increase in fuel
economy range from less than one-third to one-half EEA estimates.
An important point of disagreement betweeen EEA and the automakers
is the EEA assumption that the average technology application in
1995 will be better than that in 1987.(PG 62-67 FOR A DISCUSSION OF
WHO IS RIGHT)

The remaining estimates come from the conservation groups,
which estimate that the U.S. fleet can reach fuel economy levels of
45 mpg or higher in a short period of time. These estimates are
accurate but based on an assumption of drastic changes is consumer
buying habits (PG.69-71), and OTA does not believe that consumers
preference can be changed. However it is true that both OTA's and
Industry's estimates are essentially conservative because they only
consider technologies already introduced into the fleets and
generally ignore potential technologies. (SEE PG. 24-29 FOR A GOOD
OVERVIEW OF TECHNOLOGIES AVAILABLE TO INCREASE ENGINE EFFICIENCY)



AUTOMOTIVE FUEL ECONOMY, National Research Council, 1992

The National Research Council (NRC) was charged with the
responsibility of estimating "practically achievable" fuel economy
for the U.S. light duty vehicle fleet. However, the committee
introduces the report with the view that the "practically
achievable levels of fuel economy is...the domain of the political
process, not this committee." Consequently, the report 1lacks
specific recommendations for practically achievable targets, and
instead focuses on "technically achievable" fuel economy levels.

Trends (PG. 13-21)

The trends outlined by NRC mirror those outlines by the OTA.
Namely, after nearly two decades of gain, fleet fuel economy
decreased 0.9% from 1988 to 1991. The reasons given include
increased engine performance, increased sales of light trucks, and
more stringent emissions standards. However, the NRC report differs
markedly from that of OTA in that it suggests the "fuel economy of
the light-duty fleet is not likely to improve over the next few
years."

Safety (PG. 51-55)

NRC cited numerous studies correlating increased road
fatalities to decreased automobile weights. Between 1975 and 1990
the average wheelbase in the U.S. new passenger car fleet decreased
from 110.9 to 101.3 inches, and the average weight declined 900
lbs. However, NRC questions whether it is size or weight which most
controls the chances of injury. Again they disagree slightly with
OTA safety estimates in that they predict a safety cost from
downweighting. However they conclude that the cost will be small,
because new fuel efficiency requirements entail no more than a %10
downweighting on average in any size class.

Environmental Issues

The Clean Air Act Amendments of 1990 will limit potential fuel
economy by adding weight and impeding the use of emerging
technologies. Tier I standards will increase weight by 45-66 lbs
and reduce fuel efficiency by 1.5 to 1.8% (0.5 mpg). California
standards will reduce efficiency an additional 1.5 to 4%. Also, the
threat of more stiff Tier II standards 1is a technology
implementation disincentive for manufacturers. They may forgo
investment in interim technologies since Tier II standards threaten
these technologies with obsolescence. NRC recommends that the EPA
look to stationary sources for further reductions of NOx emissions
and discusses various other methods of controlling emissions
standards. (PG. 79-81)

Impacts on Auto Industry

NRC does not recommend any changes in the manufacturing
process prior to MY 1995.(PG. 98-102) This is a departure from the



OTA conclusion that fuel efficiencies can be pushed to 30.0 by the
1995 model year. Two reasons are given: first, the Japanese have
more flexible manufacturing processes and would have lower
compliance costs relative to domestic manufacturers; second, the
domestic auto industry is in the dumps and can ill afford increased
and unexpected costs and risk; third, manufacturers are in the
midst of a major wave of investment in new models and major engine
plants, which will make it difficult for them to modify fuel
economy in vehicles planned through MY 1995.

Projections

The NRC report details three methods of projecting
technologically attainable fuel economy. All three projections are
based on four assumptions: amenities continue at MY 1990 levels;
normal rate of technological progress (no breakthroughs); improved
fuel economy measures will be consistent with Tier I emissions
standards; no shift in consumer preference with regards to size.

The first method is a projection of the historical trend. The
fleet fuel economies for each class of vehicle (by size) were
plotted for 1978-1991. The mpg projections for MY 2006 were linear
extrapolations from MY 1991. Each MY 2006 estimate was adjusted
downwards to reflect a fuel economy penalty of 1% for the added
weight from emissions standards, and 2% for the added weight of
expected future safety standards. The same plot was also done with
an adjustment for changing average vehicle weight, assuming all
weights at MY 2001 and 2006 remain at MY 1991 values. The ton-mpg
plot reveals that the application of fuel efficiency technologies
has not necessarily declined, rather, increased vehicle weight has
been the principle culprit in declining fleet fuel economy.
(Results Plotted in Fig 7-1, 7-2, and listed in Tables 7-2, 7-3.

The Best In Class (BIC) projections are based on the
assumption that the average fuel economy of each vehicle class
could eventually reach the level of the best vehicle on the market
today (roughly 10 year time frame). The BIC vehicles in the top
rank are those that together comprise 5% of the total sales in that
class. The BIC fuel economy average is a sales weighted average of
these models. Due to high variability in truck size, NRC believes
that the BIC method gives only a general indication of potential
fuel economies. (Results in Table 7-4, 7-5)

The last projection is an attempt to relate fuel economy to
cost. The method uses only proven technologies (Table 2-2), and
uses 1990 as a base year. The technologies are added in the order
of decreasing cost effectiveness, and the model assumes 100%
implementation of each technology before the next is added. This
methods allows us to see the incremental costs of each additional
fuel efficiency target. Two plots are shown. Plot A represents a
"premature abandonment of productive investments." Plot B
represents the integration of new technologies according to normal
model redesign schedules. There is no time frame given to the
model. However it should be noted that while the projected feasible



fuel efficiency rates vary little, the cost projections for these
rates vary considerably. (Fig 7-4, 7-11)

Technically Achievable

The committee used three assumptions in determining the
"technically achievable" fuel economy rates. First, all new
vehicles will need to comply with Tier I emissions standards,
Second, interior volume or acceleration performance will remain
unchanged, and third, technologies considered for improving fuel
economy are those that are currently used in mass production
somewhere and pay for themselves at fuel prices of $5 to $10/gallon
(no time frame given).

The committee based its estimates for technically achievable
fuel economy levels on the results of the projections and "its
collective knowledge and judgement." These results are summarized
in Table 8-2 (PG. 153). Note that the MY 1996 new car fleet
estimates are only 0.7 mpg above the EPA average for MY 1991. This
reflects the committee's view that manufacturers should not be
pushed to modify the fuel economy of vehicles before My 1995.

Practically Achievable

The committee chooses to avoid the responsibility of choosing
practical targets. They do however engage in a qualitative
discussion regarding the cost and benefits of higher fuel economy.
Table 8-3 (PG. 158) provides a good summary of the expected fuel
costs saving for each size class. The 12 year, 10% discount rate
projected fuel costs savings seem to fall somewhere in between the
high and low estimates for increased vehicle price. The central
argument in any of the cost/benefit analysis is whether the
consumer will recognize and value the reduction in pollution.

Methods of Achieving Targets (PGS. 165-187)

NRC has already incorporated the VAFE recommendations
throughout its report, and indeed suggests that CAFE be
restructured to set targets according to vehicle size. The report
does point out that VAFE provides increased protection to full-line
manufacturers, but would not provide any incentive to build small
cars.

NRC does not recommend the use of uniform percentage increases
(s. 279).

Other suggestions include: increasing the price of fuel, a
system of fees and rebates to encourage the acquisition of fuel
efficient vehicles, improved road design and traffic management,
establishing a minimum of 10 years for implementation of new
standards, establishing trading of CAFE credits, and eliminating
the distinction between domestic and foreign fleets. NRC also
suggests the removal of the characterization of noncompliance with
a CAFE limit as "unlawful conduct" and increasing the penalty to a



level which approximates the social cost of non-compliance. This
would give manufacturers more flexibility to make fuel economy
decisions in an economically efficient manner.
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