BEYOND THE MILLENNIUM

Transportation and the Economy

It is a pleasure to join you on the
occasion of this conference on the future
of transportation. It is timely to discuss
ideas that will shape transportation pol-
icies because it is evident to the traveler
and the shipper alike that we have a
system in a crisis of undercapacity and
are increasingly unable to accommodate
a burgeoning traveling population and
a dynamic and growing national and
world economy.

Transportation plays a special role in
advancing our economic welfare. It is
central to our ability to achieve our
national economic and social goals. For-
tunately, our transportation systems on
land, sea, and air stand on the threshold
of new technological opportunities
impeded only by our social will to grasp
them.

In this conference we seek to predict
the future, which is a hazardous under-
taking at best. It calls for both boldness
and humility. Recall that we are con-
sidering a period some 30 years hence.
Reflect that 30 years ago the United
States sat astride the world economic
scene as a colossus. Jet engines were
completing their dominance of aviation
propulsion systems. The space age had
just been launched with the appearance
of the Soviet Sputnik in 1957. Com-
puters were just emerging from the
vacuum tube generation, and the per-
sonal computer was but a distant dream.
Biotechnology as a discipline and an
industry was nonexistent, and the dom-
inance of the U.S. automobile industry
was unchallenged.

In this era of almost infinite techno-
logical possibilities, one is struck by the
fact that pervasive effects on society of
specific technological developments were
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not understood or had not been pre-
dicted at the time of their introdugtion.
The invention of the steam engine, for
example, and the age of steam power
started from modest beginnings. The
steam engine was invented in Britain
to pump water from coal mines. Only
much later did steam power become
the basis for railroad transportation sys-
tems. When railroads were first put into
operation they were visualized only as
overland ways to connect canal trans-
portation systems. In many cases trans-
portation innovations developed out-
side the industry providing services
with the old technology. Few surface
or maritime transportation companies
foresaw or participated in the air trans-
port revolution. Carriage makers did
not participate significantly in the de-
velopment of the automobile. Stage-
coach companies did not participate in
the development of the modern rail-
roads that supplanted them.

The predictions of even the experts
can be subverted by unpredictable eco-
nomic and political events, and our
transportation industry has been partic-
ularly subject to these uncertainties.
We need look no further than the con-
sequences of the 1973 oil shock. Oil
experts believed that by 1985 we would
be paying $2 a gallon for gasoline at the
pump. The present oil glut was unfore-
seen by virtually all the experts.

The uncertainties of predicting our
technological future are paralleled by
our present self-doubts about our ability
to compete industrially in a global econ-
omy. One of the keys to being compet-
itive in a global economy lies in our
ability to provide safe, efficient, and
low-cost transportation for goods and
services.

For some years we have become
inured to news about the deterioration
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of the competitive position of the United
States in the global economy. Television
and newspapers assail us each month
with news of the state of the trade
deficit. We learn that we have become
the number one debtor nation in the
world. Our concerns are reinforced ev-
ery day as the U.S. dollar bounces
around historic lows against the curren-
cies of our trading partners. We are

engaged in service industries, and em-
ployment growth in the United States
during the past decade has been almost
totally in the services sector. Services
are the circulatory structure of the en-
tire productive system. Service indus-
tries do such diverse things as provide
and distribute energy, control and move
information through communications
networks, and generate new knowledge
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The transportation industry is both a driving and
driven technological force. Whether it is the application
of information, electronics, and computer technology to

increase the capacity of highways, the introduction of
new tracking, monitoring, and information systems to
control air traffic, or new superconducting propulsion
systems for railroads, the transportation industry is
both developer and user of key technologies.

unbelieving as we note that the trade
balance in agricultural products has be-
come negative. Even in key technolog-
ical industries our trade balance is to
our disadvantage. Toward the end of
last year, however, a little-noticed but
significant milestone was added to the
lengthening list. In the third quarter of
1987, the trade balance in services turned
negative for the first time in memory.
To fully understand the importance
of transportation in rectifying this situ-
ation, we need to step back and place
the transportation industry in perspec-
tive. It is common to structure the
debate about U.S. competitiveness in
the global economy principally in terms
of the competitiveness of U.S. manu-
facturing industries. In this case the
manufacture of aircraft, especially large
passenger aircraft, has been one of the
few bright spots in an otherwise grim
picture. We continue to enjoy a trade
surplus in aircraft. Unfortunately, we
are all aware of the dismal situation
facing surface transportation, especially
automobiles, subway cars, and the mor-
ibund maritime industry.
Transportation, however, plays a spe-
cial role because it is both a manufac-
turing and a service industry. Seventy-
five percent of the U.S. work force is

4

and new technology through research
and development. Service industries
allow the management and financing of
the nation’s entire production system
and are the way we organize ourselves
to meet essential needs such as health
care. Transportation services are the
bloodstream of the circulatory struc-
ture.

We need to recognize that the U.S.
economy consists of interdependent
production systems that include not
only manufacturing but also services.
Although each of these sectors exhibits
considerable internal diversity, there is
a technological/ecological principle at
work that renders each sector depend-
ent on all other sectors for the level of
its productivity. In this industrial ecol-
ogy the service industry and the service
dimension of transportation occupy a
central role because they hold an im-
portant key to unlocking the cost of the
national production system.

The most important feature of mod-
ern economic reality is the now-univer-
sal understanding that harnessing sci-
ence and technology for economic growth
is the way to change the rules of the
game. We see this in the thriving econ-
omies of Japan and Germany, in the
newly industrialized countries of the

Pacific Rim, and in the growing eco-
nomic power of Brazil and India among
the developing nations of the world.

The future of the transportation in-
dustry, like other industries, clearly
rests with the application of science and
technology. The transportation indus-
try’s role in our national response to
competition from abroad is complex,
reflecting the complexity of the com-
petitive issue itself. Competitiveness is
determined by economic policy. It is a
product of tax policy. It is dependent
on political relationships. It is affected
by the regulatory environment. It re-
sponds to financial relationships, and,
finally, it depends on the invigorating
contributions of science and technology.
The transportation industry is affected
by and in turn affects the competitive-
ness of all other U.S. industry in a
global economy.

The cost of capital translates into the
cost of aircraft or manufacturing plants,
or the ability to install a subway system.
The dollar/yen ratio translates into the
competitive costs of equipment and ac-
cess to foreign markets, and the com-
petitiveness of the engineering work
force.

Issues related to environmental reg-
ulation and public acceptance of new,
large infrastructure needs of transpor-
tation for roads and airports translate
into delays in construction, increased
costs, and future deterioration of trans-
portation capacity. The political dimen-
sions of competitiveness translate into
favorable financing by governments to
companies abroad and penetration and
servicing of markets in developing coun-
tries. The large passenger aircraft in-
dustry is particularly subject to this
phenomenon.

The transportation industry is both a
driving and driven technological force.
It is one of the major markets for high-
technology products. It is a user of
materials, propulsion, energy, and com-
puter and information technologies.
Whether it is the application of infor-
mation, electronics, and computer tech-
nology to increase the capacity of high-
ways, the introduction of new tracking,
monitoring, and information systems to
control air traffic, or new supercon-
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Members of the audience at the 2020 Conference, representing a wide range of
organizations, include (left to right) Ronald McCready, Puget Sound Council of
Governments; Richard Robertson, FHWA; Thomas Deen, TRB; Lowell Jackson,
FHWA; and Richard Forstall, Bureau of the Census.

ducting propulsion systems for rail-
roads, the transportation industry is
both developer and user of key tech-
nologies.

A futures conference can play an
important role in laying the basis for a
national strategy to advance the de-
velopment of safe, efficient, and low-
cost transportation systems. However,
whichever strategy emerges, it will be
only part of the broader issue of devel-
oping a national strategy for harnessing
science and technology for economic
growth and ensuring the competitive-
ness of all U.S. industry, whether in
manufacturing or services. Such a na-
tional strategy needs to be shaped around
three major thrusts.

First, we need to regain lost com-
petitiveness. Our national strategy must
encourage manufacturing and service
industries to adopt the goal of sustained
improvement in products and services.
We need to conceive and actually treat
these activities as integrated systems
from design through engineering, pro-
duction, and marketing. The aircraft
manufacturing industry has done this
well. The automobile manufacturing in-
dustry is doing much better. Marshall
McLuhan observed that in an infor-
mation society, “the medium is the
message.” We need to become more
aware that “the process is the product.”
This simple concept needs to be em-
braced by the management of both large
and small American corporations.

Evidence is growing that solid prog-
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ress is now being made in U. S. man-
ufacturing industries. But such concepts
are applicable to service industries as
well. If services are to be competitive
in the world marketplace, particularly
in the case of transportation, then the
quality and speed of and customer sat-
isfaction with services will need the
closest attention.

Second, a drive to capitalize on tech-
nology in the economics marathon must
be set in motion by the globalization of
the economy. It is essential that we
look to the long-term health of the
engineering and scientific research and
development enterprise and its connec-
tion to both the manufacturing and

service industries. The research infra-
structure must be able to produce and
capitalize on the technology on which
future economic growth and competi-
tiveness will depend.

What is wrong with the current sys-
tem? By some measures we are doing
fine. We invest more money by far in
research and development than any
other nation. Our system remains the
most innovative in the world. Our most
severe problem lies in our inability to
reap the economic benefits of translat-
ing fundamental discoveries into com-
mercial products as rapidly as do some
of our competitors.

We have, however, begun to do use-
ful things. The National Science Foun-
dation has established its Engineering
Research Centers and will soon expand
them with Science and Technology cen-
ters. Industry has pioneered new alli-
ances with universities, and universities
are exploring new ways of linking with
industry. What still needs to be done
by government is to create an environ-
ment favorable for the commercializa-
tion of technology, and many of the
necessary actions lie outside the realm
of engineering and technology. Eco-
nomic, tax, regulatory, health, and en-
vironmental policies directly affect the
ways in which and the degree to which
technology advances in industrial ap-
plications.

Ryuichi Kitamura of the University of California, Davis, addresses conference
participants in the session on Lifestyles.



We need to be still bolder in our
thinking about how government and
industry can respond to these chal-
lenges by fostering research and devel-
opment on commercially useful tech-
nologies. What is the logic? Simply that
the nature of competition in a global
economy has changed. We now confront
a world in which other countries have
structured their technological policies
and programs to achieve global com-
petitiveness while we have been con-
tent to believe that our present struc-
ture can meet the new challenge. Like
it or not, other countries, as a matter
of policy, have now developed govern-
ment-industry relationships that are able
to focus resources in key technological
areas to increase market share in air-
craft, automobiles, machine tools, or
transportation systems. They have
adopted policies that enable them to
invest in key technologies for the long
term and have insulated these activities
from the vagaries of short-term market
forces.

If we are to play this game success-
fully, we need mechanisms appropriate
to our system that permit Jong-term
investments that individual companies
cannot make. One focus of these efforts
must be on technological development
activities that bridge the gap between
scientific discovery and commerciali-
zation. The government is already ac-
tively pursuing such a course, but in an
ad hoc and largely opportunistic way.
There has been no broad policy recog-
nizing that there should be government
oblijgation and therefore there has been
no consistent approach to the problem.

Several approaches can be taken.

® Recognize that certain strategic,
commercial, and defense industrial re-
search and development needs warrant
special attention and government sup-
port when the private sector is unable
to marshal the resources to meet these’
needs.

® Increase long-term government in-
vestment in research on technological
problems, the solution of which is es-
sential to the industrial health of this
nation.

Three concepts need to be
central elements of a national
technology strategy for economic
growth and competitiveness. We
must focus on improving the processes
of manufacturing and service
industries to achieve quality in and
customer satisfaction with U.S.
products and services at low
cost. . . invest in our research

infrastructure . .

. take steps to

strengthen educational systems.

® Strengthen the processes that lead
from discovery to commercialization.

@ Develop institutional mechanisms
to respond to private-sector initiatives
from industries prepared to shoulder a
significant part of the financial burden
for important research and develop-
ment on industrial strategic technolo-
gies; and be prepared to capitalize on
discoveries to encourage engineering
development of, for example, high-tem-
perature superconducting materials.

® Involve industry directly in deci-
sions about resource allocation and modes
of achieving results.

Third, we need to strengthen our
educational systems across the board.
If our research and development infra-
structure has a weakness, so does our
educational infrastructure. Why is this
so important? Simply, unless the United
States becomes a place where value is
added to products, then we cannot be
competitive in a broad range of eco-
nomic activities with other nations that
have low wage rates and growing tech-
nical and scientific capabilities.

Mathematics and science education
from kindergarten through high school
must be strengthened. Math and sci-
ence attainment levels of students in
the United States seriously lag those of
our industrial allies. Problems also exist
at the university level. There has been
a decrease in interest in careers in
science and engineering among our own

citizens. We have become dependent
on foreign students in our graduate
schools of engineering. We need to
increase the numbers of American cit-
izens seeking university degrees in en-
gineering and science.

In summary, three concepts need to
be central elements of a national tech-
nology strategy for economic growth
and competitiveness. First, we must
focus on improving the processes of
manufacturing and service industries to
achieve quality in and customer satis-
faction with U.S. products and services
at low cost. Our objective is to regain
competitiveness where it has been lost.

Second, we must invest in our re-
search infrastructure in new ways. The
objective is to ensure the creation of
new technology and to foster transfer
from scientific discovery to commer-
cialization.

Third, we must take steps to
strengthen educational systems. The
objective is to ensure the cultivation of
future talent in science and engineer-
ing.

We face either a dynamic future,
incorporating competitive U.S. indus-
tries and continued rapid economic
growth, with attendant improvements
in standards of living, environmental
quality, and health care; or we face a
future of gradual deterioration of the
industrial production capacity of this
country compared with other countries,
with all the unfortunate consequences
that would result. The choice is ours.
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