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that the Government must continue to rely on the private sector for
the major share of the scientific and technical work which it requires.

The effects of the extraordinary increase in Federal expenditures
for research and development, and the increasing reliance on the pri-
vate sector to perform such work, have been very far reaching.

The impact on private industry has been striking. In the past the
Government utilized profit-making industry mainly for production
engineering and the manufacture of final products—not for research
and development. Industries with which it dealt in securing the bulk
of its equipment were primarily the traditional large manufacturers
for the civilian economy—such as the automotive, machinery, ship-
building, steel, and oil industries—which relied on the Government
for only a portion, usually a minority, of their sales and revenues. In
the current scientific age, the older industries have declined in prom-
inence in the advanced equipment area and newer research and de-
velopment-oriented industries have come to the fore—such as those
dealing in aircraft, rockets, electronics, and atomic energy.

There are significant differences between these newer industries and
others. While the older industries were organized along mass-produc-
tion principles, and used large numbers of production workers, the
newer ones show roughly a one-to-one ratio between production
workers and scientist-engineers. Moreover, the proportion of produc-
tion workers is steadily declining. Between 1954 and 1959, production
workers in the aircraft industry declined 17 per cent while engineers
and scientists increased 96 per cent. Also, while the average ratio of
research and development expenditures to sales in all industry is about
8 per cent, the advanced weapons industry averages about 20 per cent
and the aerospace industry averages about 31 per cent.

But the most striking difference is the reliance of the newer indus-
tries almost entirely on Government sales for their business. In 1958,
a reasonably representative year, in an older industry, the automotive
industry, military sales ranged from 5 per cent for General Motors
to 15 per cent for Chrysler. In the same year in the aireraft industry,
military sales ranged from a low of 67 per cent for Beech Aircraft to
a high of 99.2 per cent for The Martin Company.

The present situation, therefore, is one in which a large group of
economically significant and technologically advanced industries de-
pend for their existence and growth not on the open competitive market
of traditional economic theory, but on sales only to the United States
Government. And, moreover, companies in these industries have the
strongest incentives to seek contracts for research and development
work which will give them both the know-how and the preferred posi-
tion to seek later follow-on production contracts. '

The rapid increase in Federal research and development expendi-
tures has had striking effects on other institutions in our society apart
from private industry.

There has been a major impact on the universities. The Nation has
always depended largely on the universities for carrying out funda-
mental research. As such work has become more important to Govern-
ment and more expensive, an increasing share—particularly in the
physical and life sciences and engineering—has been supported by
Federal funds. The total impact on a university can be sizeable. Well
over half of the research budgets of such universities as Harvard,



