Personal Transportation

and the

Environment

he US. automotive industry views
the issue of wansportation and the
environment with concern and
frustration. Most of the industrial deci-
sion makers in the United States today
are just as concerned as everyone else
about the future environment for their
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grandchildren, although their interpreta-
tion of that concern may differ from, for
example, that of an environmentalist.
Their frustration comes from the in-
creasing difficulty in finding workable
compromises between the public’s envi-
ronmental concerns and what is techni-

cally and economically feasible.

The U.S. automobile industry is cur-
rently faced with its two greatest chal-
lenges of all time: the prospects of
increasingly severe energy and environ-
mental regulations and, simultaneously,
increasingly effective competition from
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foreign manufacturers. Even though the
industry is making progress, success is
not assured. The mistake of underesti-
mating the severity of these challenges
could be disastrous.

Representatives of the automobile
industry believe that they have made
major contributions to reducing air pollu-
tion. The questions of how much more
can be accomplished and on what time
scale are ones on which people reason-
ably differ Perhaps a better understand-
ing of the industry’s problems can be
gained by an examination of some of the
options that have been considered.

Personal Transportation
Community

The personal transportation community
consists of elements of both the public
and private sectors, including

® Vehicle manufacturers and their
suppliers;

® Dealers and maintenance companies;

e Suppliers of energy, oil companies,
and udlities;

® State and local governments (which
provide theinfrastructure);

® The federal goverment (which pro-
vides the rules of the game),

® Transportation service operators,
rental car companies, transit authorities,
airlines, and so on; and

e Customers, vehicle purchasers, and
drivers.

Although vehicle manufacturers (the
primary focus here) are directly responsi-
ble for compliance with most of the
transportation-related environmental reg-
ulations, other members of the transpor-
tation community also play roles in
improving the environment.

Transportation manufacturers provide
the equipment (cars, buses, trucks, rail-
roads, and so on) required to satisfy the
needs for movement of people and
goods. If industry is to continue to pro-
vide these goods effectively, it must be
sensitive both to the perceived desires of
its customers and to the regulations that
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may be established in an effort to protect
the common well-being, In the U.S. free
market, cars are sold to willing buyers,
and, therefore, the public perception that
the industry can accomplish more to
alleviate pollution or other problems
must be taken seriously.

Day-to-Day Challenges

The regulations that the automobile
industry must comply with cover safety
and fuel economy standards, as well as
reductions in pollutants, noise, and other
environmental concerns. These require-
ments are often conflicting: for example,
increasing engine efficiency to lower fuel
consumption can in some instances
increase emissions; and lowering weight
and performance can compromise
safety.

The weighted average air pollutants
(hydrocarbons, nitrogen oxides, and car-
bon monoxide) produced by the auto-
mobile have been reduced by nearly 90
percent in the last two decades. This
change has appeared to be deceptively
easy. ]. D. Power stated that the automo-
tive industry’s diversion of engineering
and management resources to achieve
government standards (in particular,
those for energy) may have been respon-
sible for some product designs that were
not as attractive to the buyers as
expected. The emphasis on regulations
may even inadvertently have had some
impact on quality. Power is president of
J. D. Power and Associates, a marketing
research and information firm.

The major development making it pos-
sible to achieve the existing requirements
for efficiency and air quality (and meet
the needs of the market) was the use of a
technology not considered workable
when the federal regulations were first
enacted: the catalytic converter The
potential of this device, however, had not
gone unrecognized. In the 1920s it was
suggested that catalytic converters would
be one way to reduce emissions. At that
time, however, there were no feasible cat-
alysts, and few people were interested in
air pollution.

The gains that have been achieved are
no longer considered adequate by many
public decision makers. The industry can
respond in two ways to improve the
future environment: current technology
can be improved, and new products and
services to permit the use of automotive
products in more environmentally ac-
ceptable ways can be produced or
sponsored.

The Near Term: Costs and
Compromises

Unquestionably, some improvements are
still possible in the near term, but no
know (but unrealized) technology
appears capable of providing improve-
ments of the same order as those offered
by the catalytic converter. Gains will be
made, but will be smaller and more diffi-
cult to achieve as the practical limits of
the internal combustion engine are
approached.

In the near term, reductions in fuel con-
sumption (and emissions) per car may be
the result of performance compromises
and weight reductions rather than
improvements in propulsion technology.
Installing a smaller engine will reduce fuel
consumption (and potentially, emissions)
but compromise performance. For exam-
ple, a family sedan with an engine that
provides an acceleration time from O to
60 mph of 15 seconds should obtain 8
miles more per gallon than the same car
with an engine capable of accelerating
from 0 to 60 mph in 8 seconds..But this
reduction in performance, in combina-
tion with further reductions in weight,
would introduce both market and safety
concerns,

The Midterm: Improving
Technology and Regulations

In the midterm, the industry will seek
opportunities for incremental improve-
ments in technology, as well as in regula-
tory approaches and transportation
concepts. Achieving significant environ-
mental improvements with the internal
combustion engine will require extensive
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investments in research and develop-
ment. The research results must be dis-
counted to allow for manufacturing
tolerances and performance life before
setting standards. The implementation of
a new standard should allow sufficient
time for the testing necessary to provide
assurance that the improvement will
meet performance, safety, and other
requirements before it is placed on the
market. The time required to develop and
place a new automotive technology in
production is seldom less than five
years.

Technology: Promises, Challenges

The General Motors passenger car diesel
program, which had quality problems
(and a poor reputation, even after the
problems were resolved), is an example
of why the accelerated implementation of
technology can be counterproductive.
Although the GM commercial diesels had
a reputation for reliability, and the auto-
motive diesels were developed by people
who had previously developed good
engines and who thought they under-

stood the problems of diesels, apparently
not enough testing was conducted before
the product was released.

Alternative fuels such as methanol and
compressed natural gas are expected to
help reduce pollution. Whereas the auto-
mobile industry recognizes the potential
environmental benefits from the use of
alternative fuels, industry leaders assume
the major benefits to be economic. Meth-
anol can provide the fuel needed for
future transportation systems at retail
prices about 50 percent higher than gaso-
line in the United States today, assuming
no changes in tax philosophy. Com-
pressed natural gas is less expensive, but
has high initial costs, and its use would
limit the range of cars to about 100 miles
per refueling. The industry’s interest in
alternative fuels stems largely from the
likelihood that their use will place a cap
on imported oil prices in the long run.

The environmental benefits of alterna-
tive fules (or of any new strategy) should
be approached with care. If overly opt-
mistic promises are made and the public
does not receive the benefits that it

U.S. Secretary of Transportation Samuel K. Skinner receives updating on “smart car”
technology by GM President and Chairman elect Robert C. Stempel at TransExpo
held in conjunction with TRB Annual Meeting in January.
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expects, there could be a backlash with
less progress toward the use of methanol
(or other technologies) than otherwise
might have been achieved. Industrial
researchers should provide benefits to
the public that will be perceived as at
least equivalent to the costs—whether
monetary, societal, or in mobility—that
the public will have to pay.

Regulatory Strategies:

Available Answers

The benefits of alternative regulatory
strategies should also be considered.
Could new incentives make it possible to
improve the regional environment with
essentially the same technology? The
environment could be improved if peo-
ple would make informed choices in the
ways in which they travel and the vehi-
cles that they select.

Today, U.S. mobile source air quality
regulations apply almost exclusively to
vehicles and are the same for all automo-
biles, large and small. Some manufactur-
ers suggest that decision makers consider
other options, such as the creation of
incentives for the operator-owner in pur-
chasing and using the most energy effi-
cient, environmentally benign vehicles
available. If drivers selected the smallest
cars available to them, instead of luxury
sedans, for one- or two-person trips, the
improvement in air quality might, for all

practical purposes, approach that
achieved by improved propulsion
technology.

Although transit does not provide an
effective answer to all of the urban trav-
eler’s needs, it can alleviate pressure on
other modes. The automobile manufac-
turers have made serious attempts to par-
ticipate in the transit and high-speed
ground system businesses. General
Motors, for instance, supplied the major-
ity of US. buses until the late 1960s,
when its transit developments ceased as a
result of an antitrust consent decree. The
Ford automobile company built auto-
mated people movers in the 1960s and
early 1970s but found the market to be
limited—or perhaps Ford’s interest may
have been premature.
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Existing U.S. rail transit system configu-
rations are based on technology devel-
oped in the late 1800s. It is likely that the
costs of rail transit, particularly that of
subways, could be reduced significantly
by the implementation of innovative con-
cepts. Unfortunately, U.S. manufacturers
see little incentive to research innovations
and develop products to improve public
transit services. The market is undevel-
oped, the customers (that is, the cities)
are looking for proven technologies, and
the time required to plan, fund, and con-
struct a system creates an essentially
insurmountable barrier for innovative
suppliers. As a result, no U.S. manufac-
turer currently produces transit equip-
ment, except for buses. European and
Japanese manufacturers fare much better
in this arena because they have devel-
oped home markets and government
support.

New Options in Vehicles

A novel personal vehicle, less than half
the width of the typical family sedan, is
being considered by the California
Department of Transportation. These
“cars” can operate on narrow, low-cost
lanes, or two can run side-by-side on a
conventional street. The vehicles are
more maneuverable than conventional
cars and can be equipped with all typical
automobile amenities. They have the
potential of significanty reducing conges-
tion, energy consumption, and air
pollution.

General Motors demonstrated the tech-
nical feasibility of *“half-width cars”
(called the Lean Machines), which can
carry a single passenger, or two passen-
gers if used in tandem. These vehicles
have been displayed at EPCOT Center in
Florida and at many public meetings.
Their light weight and exceptionally low
drag enable them to achieve more than
150 miles per gallon of fuel at freeway
speeds (less if air conditioning is in use)
while maintaining the acceleration capa-
bilities required to operate in a mix with
standard cars. These half-width cars
should be able to meet motor vehicle
safety regulations.
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The Long Term: Old Limits,
New Answers

Engines Old and New

In the long term, the development of
alternatives to the gasoline piston engine
is inevitable. Gasoline engines have been
under development for 100 years and are
approaching maturity. Long-term envi-
ronmental goals cannot be met given the
inherent performance limits of the inter-
nal combustion engine. Even the most
efficient fossil-fueled stationary power
plants, in which weight and transients are
not concems, seldom exceed 50 percent
efficiency. It is true that innovations in
transmissions, tires, and aerodynamics
will provide some improvements, but
most of the benefits have already been
achieved.

Gas turbines have been proposed for
future propulsion systems because of
their apparent simplicity. They may cre-
ate less air pollution but, at the present
time, are also less efficient than piston
engines. Although the efficiency of
ceramic turbines and other high tempera-
ture components will improve to the
point that energy consumption could be
reduced, it is unlikely they will be cost-
competitive with piston engines.

Hydrogen: What a Gas!

Hydrogen has been proposed as an envi-
ronmentally benign fuel to replace gaso-
line. The primary exhaust product would
be steam, and although there would be
no carbon dioxide or unburned hydro-
carbons, there would still be some nitro-
gen oxides.

Some European automobile manufac-
turers are experimenting with hydrogen-
fueled vehicles. The use of hydrogen,
however, will require more attention to
safety than the use of gasoline or other
liquid alternatives. Contact with the cryo-
genic liquid hydrogen or poorly insulated
parts of the fuel system can cause severe
injuries. Liquid hydrogen is difficult to
contain and tends to make metals brittle.
Various methods for storing hydrogen in
the vehicle are being considered, but all
will require more capacity than a gasoline
or methanol tank.

Batteries and Cells

Battery electric cars are frequently pro-
posed as the solution, but their current
limited range (less than 100 miles in free-
way traffic) has made them unacceptable
for most personal travel. Market research-
ers such as independent transportation
consultant Bill Hamilton (May 1988)
have found that the sales of battery elec-
tric cars would be negligible unless this
range can be increased. Industry experi-
ence indicates that customers will not
accept cars that cannot travel more than
300 miles between refueling. Replacing
only 1 percent of the California fleet with
these vehicles, for example, would repre-
sent a market for approximately 140,000
vehicles. Regulatory initiatives, particu-
larly in the Los Angeles air basin, may
soon create this market. But there appears
to be little basis for optimism over the
development of a super battery that
would be competitive with the piston
engine in the absence of regulatory
incentives.

There is a family of electric propulsion
systems that has the potential to improve
efficiency and the environment: the fuel
cells. These energy sources avoid the
well-known limits of the piston engine
and can theoretically achieve efficiencies
of 90 percent or better. Single-cell effi-
ciencies of more than 60 percent have
been demonstrated. The most attractive
cells, those made of solid polymer, will
use hydrogen as a fuel. One possible
approach, which avoids the problems
associated with liquid hydrogen, would
be to use methanol as the hydrogen stor-
age medium and disassociate it ahead of
the fuel cell. Fuel cells should not gener-
ate nitrogen oxides, carbon monoxide, or
other health-threatening pollutants.

The use of fuel cells for vehicle propul-
sion has not yet been demonstrated. The
military has just started to use alkaline
cells for submarine propulsion. Some
cells have short lives, and all are much
too expensive to be considered for use in
family cars. It is important, however, that
work on these problems by industry and
government begins soon. Eventually,
solutions to the cost problems will be
found, but may easily take 20 to 30 years.
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Human and Other Solutions

To reduce regional pollution, automobile
manufacturers could also become
involved in providing or sponsoring
equipment that would improve the ways
in which vehicles are used. The technol-
ogy might include vehicle locating and
routing systems to enable drivers to make
informed choices of routes, thus reducing
time and mileage wasted while stopped
in traffic or hunting for a destination.
Other possibilities include automatic
highways and driver augmentation con-
trols. Another project to be considered is
effective coordination of traffic control
signal lights. In combination, these
approaches are expected to reduce travel
time by 5 to 20 percent, with equivalent
savings in fuel and reduction of
pollutants.

Changes in the ways in which people
in the United States work, shop, and
travel could also result in improvements
in the environment. Personal transporta-
tion can be divided into four categories:

® Access to work or other work-related
travel;

® Access to stores for food, clothing,
and other necessities;

® Access to amenities, including recre-
ation and friends; and

® Intercity transportation.

Access to work (commuting) creates
most of the congestion and vehicle pollu-
tion. It is frequenty observed that if only
more commuters could be persuaded to
share rides, much of the congestion, air
quality, and energy concerns would be
resolved. In the United States, however,
people willingly (almost eagerly) pay a
very high price for the independence and
time savings provided by the single-
occupant automobile. Automobile own-
ership is the first or second most
important expenditure in most families.

New technologies, based on the use of
computers and improved communicas
tions, can alter how Americans work and
live in ways that are currendy unpredict-
able. Changes in technology have
reduced much of the need for large
industrial plants, as well as the need for
most face-to-face contact in business.

26

Factories can be smaller and more widely
distributed. Economic and environmen-
tal concerns are making it attractive to
locate plants in smaller cities, or even in
places that are not yet towns but have
access to good personal and freight
transportation.

It is worth noting that the location of
employment and the efficient delivery of
goods depend on access to an effective
freight system. Each mode, including
marine shipping, railroads, trucks, and
air, has a specific niche. Prospects for
improvements in the air quality of freight
transportation systems may be equivalent
to those from automobile technology.

Already, the computer revolution is
making it possible to locate the routine
functions of financial companies miles
away from their headquarters, even in
other nations. Telecommuting, which
usually means working some or all of the
time at home (or at least away from the
central office), will increase. FElectronic
merchandising may reduce the need to
travel to stores for food, clothing, and
other necessities. In the United States of

-the future, the staples of life may be

ordered at home by phone or computer
(probably entailing more delivery trucks)
or purchased in neighborhood electronic
catalog stores. Access to amenities,
including recreation, will become more
important with increases in income and
as reductions in time required for work
or for shopping increase “free” time.

Personal Transportation and
Future Needs

The personal transportation industry rec-
ognizes the need to respond to the health
risks and other problems created by air
pollution. At the same time, this industry
must anticipate how transportation needs
may change and must be prepared to
respond to the market. Change will be
driven by the market and the public’s
perception of its quality of life, as well as
by advanced technology and regulatory
pressures.

Industrial Concerns
Despite some success in its efforts to find
improvements, the automotive industry

looks on recent initiatives to increase
environmental and energy standards
with serious concern. Automobile manu-
facturers face some particularly trouble-
some technical and marketing problems.
Whereas they would prefer to contribute
to the improvements in the environment,
the standards established must be techni-
cally and economically achievable if the
industry is to comply and remain viable.

Needed: Communication and
Cooperation

The automotive industry’s record in indi-
cating those improvements believed fea-
sible has been poor Environmental
advocates frequently take the position
that the industry is bargaining and can
really do better Better communication
between public and private sector deci-
sion makers and those who will benefit
from or be affected by environmental ini-
tiatives must be developed.

Manufacturers will continue to invest
heavily in an effort to improve the envi-
ronment. However, advances in technol-
ogy do not come easily; they require
research, product development, and ade-
quate time for testing. Manufacturers find
it difficult to decide on the appropriate
strategies because these choices require
predictions of future societal priorities
and how political decision makers will
interpret the public interest.

Industry cannot resolve these concerns
by itself. Fortunately, there appears to be
an increasing willingness by both the
public and private sectors to attempt to
find ways to achieve an improved envi-
ronment that are compatible with the
market economy. If this challenge is to be
successfully met, all members of the
transportation community, both public
and private, must gain an understanding
of the sometimes conflicting objectives of
improved environmental conditions and
market economics.

Albert J. Sobey is president of Albert . Sobey
and Associates, Bloomfield Hills, Michigan,
and former senior director, Energy and Ad-
vanced Products Economics, General Motors
Corporation.
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