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To THE PRESIDENT AND THE MEMBERS OF THE CONGRESS:

We have the honor to present the report of the National Commission on
Technology, Automation, and Economic Progress. This Commission was estab-
lished by Public Law 88-444, which was approved by Congress on August 5,
1964, and signed by the President on August 19, 1964.

The Commission was appointed by the President in December 1964, and the
appointments were approved by the Senate on January 27, 1965. The Commis-
sion has met in monthly 2-day sessions beginning in January 1965. It has heard
many witnesses; it has received reports from numerous organizations and other
individuals; and it has had the assistance of a highly competent and dedicated
staff.

The report is supplemented by extensive supporting documents, including re-
ports on the many studies conducted by experts at the request of the Commis-
sion and statements made by various interested organizations and individuals.
Though the Commission does not necessarily endorse the information and views
of these supplementary documents, it considers them of value and has directed
their publication.

The content of this report has been developed through lengthy discussions by
the members of the Commission and represents their combined judgment and
general agreement. It does not necessarily represent their individual endorse-
ment of the details of ealli finding. On a very few of the findings, individual
members have expressed their opinions in footnotes.
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INTRODUCTION

Future historians will probably describe our time as an age of conscious social
change. The change we are witnessing includes the rapid growth of population,
the massive flow of peoples from rural areas to the cities, the steady growth of
national wealth and income, the rise of oppressed and submerged peoples, the
spread of mass education, the extension of leisure, the venture into space, and
the frightening increase in the destructiveness of military weapons. Change is
worldwide in scope. Not all nations or regions are participating to the salve
degree or have reached the same stage, but almost no part of the world has been
left untouched.

It is easy to oversimplify the course of history; yet if there is one predominant
factor underlying current social change, it is surely the advancement of tech-
nology. Technological change includes new methods of production, new designs
of products and services, and new products and new services. Technological
change is exemplified by the automation of a machine tool, reorganization of an
assembly line, substitution of plastics for metals, introduction of a supersonic
transport, discovery of a new method of heart surgery, teaching of foreign lan-
guages by electronic machines, introduction of self-service into retailing, com-
munications by satellite, bookkeeping by electronic computer, generation of elec-
tricity from nuclear energy, introduction of frozen foods and air conditioning,
and the development of space vehicles and nuclear weapons.

As men have learned the power of applying thought and experiment to the
attainment of human ends and have systematically exploited the possibilities of
pure science and technology, a steady flow of new methods, new designs, and
new products has resulted.

There has been widespread public recognition of the deep influence of tech-
nology upon our way of life. Everywhere there is speculation about the future
possibilities for human life, and much public attention is directed toward scien-
tific and technical trends. The vast majority of people quite rightly have accepted
technological change as beneficial. They recognize that it has led to better work-
ing conditions by eliminating many, perhaps most, dirty, menial, and servile
jobs; that it has made possible the shortening of working hours and the increase
in leisure; that it has provided a growing abundance of goods and a continuous
flow of improved and new products; that it has provided new interests and new
experiences for people and thus added to the zest for life.

On the other hand, technological progress has at various times in history, one
of them in recent years, raised fears and concerns which have led to some ques-
tioning of its benefits. One of these concerns has been the fear of annihilation
by "the bomb." Another concern has been the apparently harmful influences of
modern technology on the physical and community environment----leading to such

1 This introduction was written by the Chairman at the request of the Commission, but is not part of the official
report of the Commission.
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problems as air and water pollution, inadequate water supply, unsatisfactory
solid waste disposal, urban congestion and blight, deterioration of natural beauty,
and the rapid depletion of natural resources. Another concern has been the
apparently harmful influence of urban, industrial, and technical civilization
upon the personality of individual human beingsleading to rootlessness, ano-
nymity, insecurity, monotony, and mental disorder. Still another concern, per-
haps the one most responsible for the establishment of the Commission, has arisen
from the belief that technological change is a major source of unemployment.
This concern has been fostered by the substantial and persistent unemployment
during the period 1954-65. The fear has even been expressed by some that tech-
nological change would in the near future not only cause increasing unemploy-
ment, but that eventually it would eliminate all but a few jobs, with the major
portion of what we now call work being performed automatically by machine.

A, a nation we have willingly accepted technological change because of its
many benefits, but we have never been fully successful in dealing with its prob-
lems, even when the pace of technological advance and the growth cf the labor
force were less rapid than today.

The relatively high postwar labor productivity, much of it due to technological
change, combined with the current and future high rate of labor force growth
increases dramatically the number of jobs which must be created continually
to achieve and maintain full employment. During the period since 1947 output
per man-hour in the private economy has increased at the rate of about 3 per-
cent a year as compared to 2 percent a year in the previous 35 years. It is pos-
sible that this higher rate of productivity growth will continue, and it may even
accelerate in the decade ahead. Moreover, in the next 5 years, the labor frce
will increase by approximately 1.9 percent a year, and the increase beyond that
time will be almost as fast. This figure compares with 1.5 percent a year in the
last half of the 1950's.

The social costs and dislocations flowing from past technological changes
underscore the need to prepare for the changes that lie ahead. For instance:

Modern farm technologyranging from the cottonpicker and huge har-
vesting combines to chemical fertilizers and insecticideshas resulted in
rapid migration of workers to the cities and has contributed to serious urban
problems.

The technological revolution in agriculture has compounded the diffi-
culties of a large section of our Negro population. Pushed out of rural
areas, many of them have migrated to cities in search of livelihood. But
they have arrived just when deficient economic growth rates have increased
the competition for available jobs, and when advancing technology has been
reducing the numbers of the semiskilled and unskilled manufacturing jobs for
which they could qualify. Despite improvements in the past 2 years, there
are 700,000 fewer factory production and maintenance jobs than at the
close of the Korean war.

The closing of obsolete plants and facilities as a result of technological
and economic changes has thrown some whole communitiesparticularly
one-industry communitiesinto economic distress. The fact that coal min-
ing employment fell by 46 percent in 7 years between 1947 and 1954 illus-
trates the problem. Appalachia is evidence of our failure to cope with it.

z



Technological change has upset the delicate balances of our environ-
ment. Pollution of air and water bedevil our metropolitan areas in which
70 percent of our population iives, while the growing urban population has
iniensified problems of urban transportation, housing, education, heaith,
and public services.

Despite the great wealth that technology enables us to produce, in 1963
nearly 35 million Americans were still below the poverty level (7.2 million
families and 1.8 million persons living alone) . Approximately half of these
people lived in family units whose breadwinners were employed full-time.

Technology is not a vessel into which people are to be poured and to which
they must be molded. It is something to be adapted to the needs of man and
to the furtherance of human ends, including the enrichment of personality and
environment.

Technology has, on balance, surely been a great blessing to mankinddespite
the fact that some of the benefits have been offset by costs. There should be no
thought of deliberately slowing down the rate of technological advancement or
hampering the freedom of discovery. The task for the decades ahead is to direct
technology to the fulfillment of important human purposes. Much of this tech-
nology will be derived from the social sciences and the humanities as well as the
physical and biological sciences. It will be concerned with such values as indi-
viduality, diversity, and decentralization rather than conformity, massive orga-
nization, and concentration. It will be directed toward human, environmental,
and resource development rather than the proliferation of conventional consumer
goods. It will seek to make work more Aneaningful rather than merely more
productive.

In the new technology, machines and automated processes will do the routine
and mechanical work. Human resources will be released and available for new
activities beyond *hose that are required for mere subsistence. The great need
is to discover the nature of this new kind of work, to plan it, and to do it. In
the longer run, significant changes may be needed in our societyin education,
for exampleto help people find constructive and rewarding ways to use increas-
ing leisure.

Our problem is to marshall the needed technologies, some of which are known
and some not yet known. If we are to clean up our environment, enhance human
personality, enrich leisure time, make work humanly creative, and restore our
natural resources, we shall need inventiveness in the democratic decision making
process as well as in the needed technologies. We shall also need to find creative
combinations of public and private initiative, as some of the goals of the future
may not be achievable through private initiative; leadership will be required by
governmentFederal, State, and localwith important roles to be played by
universities and nonprofit institutions.

It was in the setting of the considerations outlined above that the legislation
establishing the Commission was enacted in August 1964. Since that time, con-
ditions have changed and public concerns have been modified. As a result of
the tax cuts and other fiscal policies adopted beginning in early 1964, unem-
ployment has been reduced from 5.4 percent to about 4 percent at present. With TECHNOLOGY and xiii
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the intensification of the war in Vietnam, the prospects are for still further cuts
in unemployment, and concern is expressed about inflation. Lowever, despite
the recent improvement in the employment situation, the basic issues which the
Commission was asked to consider are just as relevant and urgent as they were
a year ago; and they will continue to be relevant and urgent for many years.
The Commission's basic recommendations have not been altered by the turn
of recent events.

In the legislative charge (as expressed in Public Law 88-444 creating the
Commission), the Congress gave the Commission the following mandate:

(a) To identify and assess the past effects and the current and prospective
role and pace of technological change;

(b) To identify and describe the impact of technological and economic
change on production and employment, including new job requirements and
the major types of worker displacement, both technological and economic,
which are likely to occur during the next 10 years; the specific industries,
occupations, and geographic areas which are most likely to be involved;
and the social and economic effects of these developments on the Nation's
economy, manpower, communities, families, social structure, and human
values;

(c) To define those areas of unmet community and human needs toward
which application of new technologies might most effectively be directed,
encompassing an examination of technological developments that have oc-
curred in recent years, including those resulting from the Federal Govern-
ment's research and development programs;

(d) To assess the most effective means for channeling new technologies
into promising directions, including civilian industries where accelerated
technological advancements will yield general benefits, and assess the proper
relationship between governmental and private investment in the applica-
tion of new technologies to large-scale human and community needs;

(e) To recommend, :n addition to those actions which are the responsi-
bility of management and labor, specific administrative and legislative
steps which it believes should be taken by the Federal, State, and local gov-
ernments in meeting their responsibilities (1) to support and promote
technological change in the interest of continued economic growth and im-
proved well-being of our people, (2) to continue and adopt measures which
will facilitate occupational adjustment and geographical mobility, and (3)
to share the costs and help prevent and alleviate the adverse impact of change
on displaced workers.

The Commission was asked to concern itself with only the next decade. It
has not attempted to deal with the distant future. Nevertheless, the scope of
the mandate was wide and the issues both complex and difficult. But the Commis-
sion has attempted, within the limits of its 1-year life, to answer the questions
raised and to offer recommendations as requested.

HOWARD R. BOWEN,

Chairman.



THE PACE OF

TECHNOLOGICAL CHANGE*'

It has become almost a commonplace that the world is experiencing a scientific

anil technological revolution. Stock phrasesknowledge explosion, second indus-

trial revolution, automation revolutionexpress this belief. According to one

extreme view, the worldor at least the United Statesis on the verge of a glut

of productivity sufficient to make our economic institutions and the notion of

gainful employment obsolete. We dissent from this view. We believe that the
evidence does not support it, and that it diverts attention from the real problems

of our country and the world. However, we also dissent from the other extreme

view of complacency that denies the existence of serious social and economic

problems related to the impact of technological change.

There. is no doubt that the pace of technological change is uneven from decade

to decade and century to century. Past trends and current prospects suggest that

the present is, and the near future will be, a time of rapid technological progress.

The combination of increased expenditure on research and development, extended

and deepened education, continued urbanization, and improved communications

has led to spectacular accomplishments in science and engineering. But this is as

far as we are prepared to go. It is beyond our knowledge to know whether the

computer, nuclear power, and molecular biology are quantitatively or qualita-
tively more "revolutionary" than the telephone, electric power, and bacteriology.

Our study of the evidence has impressed us with the inadequacy of the basis

for any sweeping pronouncements about the speed of scientific and technological

progress. There are, however, a few measurable aspects of the process about

which reasonable statements can be made. Our broad conclusion is that the

pace of technological change has increased in recent decades and may increase in

the future, but a sharp break in the continuity of technical progress has not
occurred, nor is it likely to occur in the next decade.

There appears to be no direct method of measuring the rate of technological
change through the number of significant innovations or their economic effects.

*For general comments on report by several Commission members, see pp. 6-7.

Studies were prepared for the Commission's consideration on most of the major points in this report. The

Commiision appreciates the efforts of the experts who prepared these studics and has directed their publication

in volumes supplementary to the report. We believe the information and views provided in them are of value, but

we endorse the findings of none.
The (f) symbol in footnotes throughout the report is used to indicate studies prepared for the Commission.

In relation to this section, see Bureau of Labor Statistics, Industry Productivity Projections: A Methodological

Study (f); Frank Lynn, An Investigation o/ the Rate o/ Development and Diffusion of Technology in our Modern

Industrial Society (t); and Edwin Mansfield, Technological Change: Measurement, Determinants, and Diffusion (f).

PART I Chapter One
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Therefore, indirect measures must do. The most useful appear to be indexes of
productivity and productivity growth, particularly output per man-hour (the

volume of final output of goods and services produced in a year divided by the
number of man-hours worked in the year). Output per man-hour is not, of

course, a measure of technical progress alone. It depends also upon the educa-

tion, skill, and health of workers and managers and upon the plant and equip-

ment with which they work. Nevertheless, any great change in the overall rate of

technological progress capable of having major effects on the economy is most

likely to be reflected in output per man-hour.
The most inclusive useful index of productivity is output per man-hour in the

whole private economy. In the 35 years before the end of the Second World War,

output per man-hour in the private economy rose at a trend rate of 2 percent a year.

But this period includes the depression decade of the 1930's. Between 1947

and 1965 productivity in the private economy rose at a trend rate of about 3.2

percent a year. If agriculture is excluded, the contrast is less sharp, with the

rate of increase 2 percent a year before the war, and 2.5 percent after (see

figure 1).2
Some attempts have been made to refine a measure of the effects of tech-

nological change by allowing for the influence of better educated workers and

increasing capital investment. The results are necessarily imprecise, and show,

as would be expected, that not all the gain in productivity can be attributed to

changing technology. They do suggest, however, some acceleration in the rate of

progress, and give a picture consistent with the simpler index of output per

man-hour.
If this increase in the rate of productivity growth does not square with the

assumption that a veritable technological revolution has occurred, the increase
itself is nevertheless substantial. Growth at 2 percent a year doubles in 36 years;

growth at 2.5 percent a year doubles in 28 years; growth at 3 percent a year

doubles in about 24 years. The notion that the product of an hour of work

can double in 24 yearsnot much more than half a working lifetimeis quite

enough to justify the feeling of continuous change that is so much a part of the
contemporary environment. The time scale has indeed shrunk visibly.

One other important aspect of innovation is at least partially amenable to

measurement. The economic impact of a scientific or engineering discovery

begins not when the discovery is first made, not even when it is first commer-
cially introduced, but only later when the resulting new product or new process
receives widespread commercial acceptance. The process of development and
diffusion through industry takes timesometimes a long time. The steam loco-

motive and the diesel coexisted for at least 30 years; the DC-3 introduced in the

2 We give the figure without agriculture not to suggest that agricultural productivity does .not matter, but only

to isolate the productivity trend in "industry." For manufacturing alone, the postwar rate of productivity gain

was 2.6 percent per year.
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Figure 1. INDEXES OF OUTPUT PER MAN-HOUR
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1930's is still flying. Studies made for the Commission confirm the common
belief that things happen faster nowadays: the lag between discovery and corn-
mercial application has shortened. It is nevertheless still substantial.

Lynn concluded from an examination of a limited sample of 20 major technolog-
ical innovations during the last 60 to 70 years that every step in the process of
technological development had accelerated. The typical time between a technical
discovery and recognition of its commercial potential had fallen from about 30
years before the First World War to 16 years between the wars, and 9 years after
the Second World War. The additional time required to convert these basic
technical discoveries to initial commercial application had decreased from about
7 years to about 5 years (see table 1). The rate at which new technologies dif-
fused throughout the economy after their introduction had speeded up consider-
ably between the early part of the century and the interwar period, with only
slight further acceleration after 1945. Technological innovations with consumer
applications were developed and diffused nearly twice as fast as those with in-
dustrial applications. The implied shrinking of the time scale is quite consistent TECHNOLOGY and 3
with the productivity figures already given. the AMERICAN ECONOM Y
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Table 1.Average rate of development of selected technological
innovations I

Factors influencing the rate of
technological development

Mean lapsed time (years)

Incuba-
tion

period 2

Commer-
cial

develop-
ment

Total
develop-
ment

TIME PERIOD
Early 20th century (1885-1919) 30 7 37
Post-World War I (1920-44) 16 8 24
Post-World War II (1945-64) 9 5 14

TYPE OF MARKET APPLICATION
Consumer 13 7 20
Industrial 28 6 34

SOURCE OF DEVELOPMENT
FUNDS
Private industry 24 7 31
Federal Government 12 7 19

I Based on study of 20 major innovations whose commercial development started in the period 1885-1950.
2 Begins with basic discovery and establishment of technical feasibility, and ends when commercial development

begins.
3 Begins with recognition of commercial potential and the commitment of development funds to reach a reason-

ably well-defined commercial objective, and ends when the innovation is introduced as a commercial product or
process.

Source: Frank Lynn, An Investigation of the Rate of Devdopment and Diffusion of Technology in Our Modern
Industrial Society(0.

Mansfield's findings were based upon a survey of 12 important technical
innovations in 4 major industries. He found only a slight and unclear tendency
for innovations to spread more rapidly than in the past, but his estimates of the
amount of time involved are not very different from Lynn's. Mansfield calculates
the average time lag between invention and innovation in his sample at about 14
years, with another 1 to 15 years before one-half the firms in an industry had
imitated the innovation. The diffusion rate of each innovation studied is shown
in figure 2.

No small number of case studies can be conclusive; but there is certainly
evidence of a faster rate of technological development. The process, however,
is still a fairly long one. Our studies suggest that major technological discoveries
may wait as long as 14 years before they reach commercial application even on
a small scale, and perhaps another 5 years before their impact on the economy
becomes large. It seems safe to conclude that most major technological dis-
coveries which will have a significant economic impact within the next decade
are already at least in a readily identifiable stage of commercial development.



Figure 2. RATE OF DIFFUSION OF SELECTED TECHNOLOGICAL INNOVATIONS
Percent of Firms Adopting Innovation, 1890-1958
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Source: Edwin Mansfield, "Diffusion of Technological Change," Reviews of Data on Research and

Development, National Science Foundation, October 1961.
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We find, in summary, evidence of enough increase in the pace of technological
and economic change that there is no ground for complacency. Our society has
not met the challenge of technical progress with complete success. There is much
to be done.

General comment on report by Mr. Beirne, Mr. Hayes, and Mr. Reuther.
joined by Mrs. Hoffman and Mr. Young:

We have concurred in this report because we believe that on the whole both its analysis and
its recommendations are soundalthough some of the recommendations could be more force-
fully stated and we would have liked to have certain additional recommendations included.

We feel obligated to state regretfully, however, that in our opinion the report lacks the tone
of urgency which we believe its subject matter requires and which its recommendations reflect.

The more than 50 percent increase in the trend rate of productivity advance in the post-
World .War II period compared to the prewar period, and a similar increase in the rate of labor
force growth in the years ahead as compared to the 1950's, give new dimensions to the two
major challenges that face us. The first is to provide productive employment and adequate
incomes for all who are willing and able to work so that all may participate in the creation
and sharing of the abundance that our developing technology makes possible. The second
is to carry out programs and policies in both the private and public sectors to insure the fullest
utilization of our productive potential to make life for all our people far better than most would
have dared to dream just a few decades ago.

We agree that the problems flowing from technological change during the next decade will
not be unsolvable economically. The obstacles to their solution are essentially political. The
fundamental political problem is the lack of a sense of urgency in many quarters in dealing
with human problemsmeeting individual and social needs and the improvement of the quality
of life in our societycomparable to the sense of urgency that moves our Nation to swift,
determined, and vigorous action when we face a military challenge.

It is our profound conviction that no person or family should suffer hardship that it is pos-
sible for us as a nation to avoid. American Negroes, who have already waited 300 years,
must not be made to wait any longer for the full equality that can be theirs only under full
employment. Conscience and compassion should be no less compelling and courage should

°be as great in our pursuit of the rewarding purposes of peace as in our military efforts.

It is, therefore, our hope that this report will be read and uhderstood as an agenda for
actiona call for the full mobilization of America's resources in the building of a truly Great
Society.

6 TECHNOLOGY and
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General comment on report by Mr. Sporn, joined by Mr. Haggerty:

Perhaps it is inevitable in the nature of the assignment given this Commission that the major
emphasis of this report should be on the problems associated with technological change and

their possible solutions. However, I believe that this report fails to give adequate emphasis
to the positive contributions of technology. Technological progress in the United States has
played a major role in bringing this Nation the highest standards of material welfare more
broadly disseminated throughout its population than has ever before been achieved by any
society in the history of the world.

Automation represents a logical extension of this 200-year-long history of technological

progress that carries the potential for continuing to enhance the productive capabilities of
our society and to make possible the continuing expansion of the material, social, and spiritual
welfare of the Nation and of the world. It does not represent a radical departure from past
experience, but its continued development is essential to expand the capabilities of our society
and to disseminate more widely rising levels of human well-being.

The material and spiritual wealth made possible in large part by technological progress has
raised our standards of expectations and performance so that our society is no longer willing to
accept the inevitability of the hardships of dislocations that often accompany the change
characteristic of a dynamic society. However, this cannot stand as an indictment of tech-
nology, but only as a challenge to the dynamism, strength, and adaptability of the Nation's
political, social, and economic institutions to develop and facilitate the widespread introduction
of new technology and the wider dissemination of its benefits. In this context it is imperative
that our society, while continuing to pursue vigorously a course of uninterrupted technological
advance, undertake without delay vigorous programs to relieve individuals of the adverse
impacts of the dislocations stemming from advancing technology. Thus resistance to change
can be reduced and further technological progress promoted.

TECHNOLOGY and 7
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PART I f Chapter Two

TECHNOLOGICAL CHANGE

AND UNEMPLOYMENT

The language and legislative history of Public Law 88-444 leave no doubt
that Congress was seriously concerned with the role of technological change and
the high levels of unemployment which persisted in the United States after 1953.
At the end of the Korean war, unemployment began to creep upward from an
average level of some 3 percent of the civilian labor force; it rose and fell with
economic conditions, but stalled at higher levels at the peak of each succeeding
business cycle. The explanation was sought by some in the dramatic technologi-
cal changes that had occurred during the 1950's. It was not the first time that the
possibility of persistent technological unemployment had been the focus of public
discussion.

We believe that the general level of unemployment must be distinguished from
the displacement of particular workers at particular times and places, if the
relation between technological change and unemployment is to be clearly under-
stood. The persistence of a high general level of unemployment in the years fol-
lowing the Korean war was not the result of accelerated technological progress.
Its cause was interaction between rising productivity, labor force growth, and
an inadequate growth of aggregate demand. This is firmly supported by the
response of the economy to the expansionary fiscal policy of the past 5 years.
Technological change on the other hand, has been a major factor in ihe displace-
ment and temporary unemployment of particular workers. Thus technological
change (along with other forms of economic change) is an important deter-
minant of the precise places, industries, and people affected by unemployment.
But the general level of demand for goods and services is by far the most important
factor determining how many are affected, how long they stay unemployed, and
how hard it is for new entrants to the labor market to find jobs. The basic fact
is that technology eliminates jobs, not work. It is the continuous obligation of
economic policy to match increases in productive potential with increases in
purchasing power and demand. Otherwise the potential created by technical
progress runs to waste in idle capacity, unemployment, and deprivation.

A. General Levels of Unemployment

Changes in the volume of unemployment are governed by three fundamental
forces: the growth of the labor force, the increase in output per man-hour, and
the growth of total demand for goods and services. Changes in the average TECHNOLOGY and 9
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hours of work enter in exactly parallel fashion but have been quantitatively less
significant. As productivity rises, less labor is required per dollar of national
product, or more goods and services can be produced with the same number of
man-hours. If output does not grow, employment will certainly fall; if produc-
tion increases more rapidly than productivity (less any decline in average hours
worked), employment must rise. But the labor force grows, too. Unless gross
national product (total final expenditure for goods and services corrected for
price changes) rises more rapidly than the sum of productivity increase and
labor force growth (again modified for any change in hours of work), the
increase in employment will be inadequate to absorb the growth in the labor
force. Inevitably the unemployment rate will increase. Only when total produc-
tion expands faster than the rate of labor force growth plus the rate of produc-
tivity increase and minus the rate at which average annual hours falls does the
unemployment rate fall. Figure 3 shows the year-to-year increases in GNP which
were required during the 1950-65 period to maintain the previous year's volume
of unemployment, and compares those with the actual GNP in these years. Figure
4 shows that increases in productivity were more important than growth of the
labor force as sources of the wide gains in output experienced since 1947. These
increases in potential production simply were not matched by increases in demand
adequate to maintain steady full employment.

In the late 1950's, productivity and the labor force were increasing more
rapidly than usual, while the growth of output was slower than usual. This
accounts for the persistence of high unemployment rates.

The year-to-year movements of the factors which determine the volume of
unemployment are shown for the postwar period in figure 5. In this period out-
put per man-hour in the private economy rose at a trend rate of 3.2 percent a
year (see figure 6) . (For purely statistical reasons the figure is lowered to
2.8 percent when Government employees are included in any calculation of the
rate of growth of output required to reduce unemployment.) The labor force
had been growing only at about 1 percent a year from 1947 to 1953, a reflection
of the low birth rates of the 1930's; between 1953 and 1960 it speeded up to
1.5 percent. Average hours worked per year have been declining slowly and
sporadically for a long time, with the average yearly decrease about 0.3 to 0.4
percent (see table 2) . The growth rate of output, which had been as high as
5.2 percent a year between 1947 and 1953, slowed to 2.4 percent between 1953
and 1960 (see figure 7) . An increase in unemployment was the immediate
result. Yet, an addition to the GNP growth rate of only 0.4 percent a year
would have prevented unemployment from rising.1 Since the end of 1960, the
growth rate has averaged slightly more than 4.5 percent a year, enough to reduce
the unemployment rate from 5.6 to 4.1 percent at the end of 1965.

1 Assuming a rate of productivity increase no higher than that actually recorded.



Figure 3. GROSS NATIONAL PRODUCT I REQUIRED TO OFFSET MARGINAL
INCREASES IN BOTH PRODUCTIVITY 2 AND THE LABOR FORCE
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1 The gross national product figures shown are based on actual productivity levels.
2 Productivity refers here to output (measured by GNP) per employee (total U.S. employment)

and does not take into account changes in hours worked.
3 The use of 3 percent unemployment is illustrative and in no way indicates that the Commission

considers it an acceptable level of unemployment. TECHNOLOGY and 11
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Table 2.-Average annual hours worked farm, nonfarm, and total
civilian, 1909-641

Average annual hours worked
by labor force 2

Year
Total

civilian Farm
Private
non-
farm

Average annual hours worked
by labor force 2

Year
Total

civilian Farm
Private
non-
farm

1909...
1910...
1911...
1912...
1913...
1914...
1915...
1916...
1917...
1918...
1919...
1920...
1921...
1922...
1923...
1924...
1925...
1926...
1927...
1928...
1929...
1930...
1931...
1932...
1933...
1934...
1935...
1936...

2, 662 2, 496 2, 763
2, 664 2, 497 2, 761

2, 674 2, 552 2, 751
2, 681 2, 582 2, 745
2, 663 2, 547 2, 731
2, 647 2, 623 2, 767
2, 614 2, 567 2, 658
2, 627 2, 544 2, 678
2, 634 2, 628 2, 658
2, 611 2, 699 2, 603
2, 525 2, 679 2, 497
2, 547 2, 682 2, 523
2, 426 2, 480 2, 429
2, 470 2, 578 2, 455
2, 507 2, 630 2, 463
2, 490 2, 687 2, 523
2, 510 2, 741 2, 460
2, 524 2, 762 2, 472
2, 508 2, 725 2, 463

2, 507 2, 763 2, 451
2, 490 2, 724 2, 439
2, 440 2, 753 2, 370
2, 399 2, 759 2, 311

2, 317 2, 648 2, 231

2, 301 2, 658 2, 208
2, 134 2, 405 2, 070
2, 177 2, 482 2, 105
2, 235 2, 488 2, 181

1937...
1938...
1939...
1940...
1941...
1942...
1943...
1944...
1945...
1946...
1947...
1948...
1949...
1950...
1951...
1952...
1953...
1954...
1955 ..
1956...
1957..
1958...
1959...
1960...
1961...
1962...
1963...
1964...

2, 276 2, 769 2, 170
2, 205 2, 626 2, 107
2, 239 2, 738 2, 135
2, 246 2, 840 2, 139
2, 270 2, 821 2, 172
2, 326 2, 980 2, 214
2, 384 2, 972 2, 284
2, 403 3, 009 2, 301
2, 336 2, 868 2, 246
2, 223 2, 686 2, 144
2, 175 2, 544 2, 112
2, 155 2, 527 2, 095
2, 131 2 505 2 070
2, 114 2 459 2 062
2, 123 2, 489 2, 072
2, 114 2, 464 2, 068
2, 108 2, 494 2, 062
2, 069 2, 446 2, 024
2, 082 2, 413 2, 043
2, 065 2, 363 2, 032
2, 037 2, 295 2, 010
2, 013 2, 271 1, 988
2, 020 2, 275 1, 996

2, r,16 2, 288 1, 991

2, 006 2, 243 1, 985

2, 009 2, 280 1, 987

2, 001 2, 258 1, 982

1, 999 2, 262 1, 979

I Data for 1909-46 is estimated.
2 In addition to fluctuations reflecting changing levels of unemployment and involuntary part-time work, part

of the decline since 1909 in average annual hours worked is attributable to the growing proportion of workers
engaged voluntarily in part-time work.

Source: 1947-64 data from U.S. Bureau of Labor Statistics; 1909-46 data calculated on the basis of data in
John W. Kendrick, Productivity Trends in the United States, 1961.



Figure 4. SOURCE OF GROSS NATIONAL PRODUCT INCREASES, 1947-65
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Except for the recession years of 1949, 1954, and 1958, the rate of economic
growth throughout this period exceeded the rate of productivity increase and em-
ployment rose. But in only 6 of the past 12 years was the growth rate high enough
to offset both productivity increase and labor force growth. In the other 6 years
unemployment rose. (See figures 3 and 5.)

But if part of the national purpose is to reduce and contain unemployment,
arithmetic is not enough. We must know which of the basic factors we can control
and which we wish to control. Unemployment would have risen more slowly or
fallen more rapidly if (1 ) productivity had increased more slowly, or (2) the labor
force had increased more slowly, or (3) hours of work had fallen more steeply,
or (4) total output had grown more rapidly. These are not independent factors,
however, and a change in any of them might have caused changes in others.

A society can choose to reduce the growth of productivity, and it can probably
find ways to frustrate its own creativity. We believe this choice to be utterly self-
defeating in its impact on living standards and wages. Although a reduction in
the growth of productivity at the expense of potential output might result in higher
employment in the short run, the long-run effect on employment would be un-
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Figure 5. INDEXES OF GROSS NATIONAL PRODUCT, LABOR FORCE,
PRODUCTIVITY, ANNUAL HOURS (WORKED), AND
UNEMPLOYMENT RATE, 1947-65
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Based on total private economy.

certain and the long-run effect on the national interest would be disastrous. It
may be possible to slow the growth of the labor force by encouraging later entry,
earlier retirement, lower participation by some groups, or reduced hours of work.
In the past, rising productivity has been realized partly through higher incomes
and partly through reduced working time and shorter working life. This pattern
is likely to continue.

Despite rapid increases in productivity, economic growth consistent with the
2.9-percent unemployment rate of 1953 or the 4.3-percent rate of 1957 would not
have been difficult to achieve or sustain ; they would have been considerably less
than those actually experienced between 1947 and 1953 or between 1960 and
1965. The high, unemployment that led to the formation of this Commission was
the consequence of passive public policy, not the inevitable consequence of the
pace of technological change.

When Public Law 88-444 was passed, the national unemployment rate was 5.1
percent. As this report is finished it is 4.0 percent. The experience of the
economy during the life of this Commission is the best evidence that economic
growth can continue to offset the growth of productivity and labor force and
reduce unemployment further. We believe that continued reduction in unem-
ployment is a feasible task and a matter of urgency for our society. We recognize TECHNOLOGY and 15
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Figure 7. ANNUAL RATE OF CHANGE IN GROSS NATIONAL PRODUCT,' 1947-65
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that the task is a challenging one under the circumstances of the coming years.

We do not expect output per man-hour in the wholeprivate and public
economy to rise during the next decade at a rate substantially faster than the

2.8 percent a year characteristic of the postwar period. Some moderate accelera-

tion may take place in the longer run. The growth of the labor force, however,

is predictable and dramatic. The labor force will increase approximately 1.9

percent a year during the next 5 years, and almost as fast in the following 10

or 15 years. We expect a continued slow and irregular decline in hours of

work. It follows that the output of the economyand the aggregate demand

to buy itmust grow in excess of 4 percent a year just to prevent the unemploy-

ment rate from rising, and even faster if the unemployment rate is to fall fur-

ther, as we believe it should. Yet our economy has seldom, if ever, grown at

a rate faster than 3.5 percent for any extended length of time. We have no

cause for complacency. Positive fiscal, monetary, and manpower policies will

be needed in the future as in the past. The Nation should not be lulled into

forgetfulness by a short-run need for increased defense expenditures.



A

B. Displacement of Workers Through Shifts in Employment
Among Industries and Occupations

Hidden beneath national averages is continuous movement into, out of, between,
and within labor markets. In 1964, for instance, the average number of persons
in the labor force was 74 million, with about 70 million employed and 3.9 million
unemployed. But that is only part of the story, for in the same year :

87 million people were in the work force at some time,
85 million different people held jobs,

million entered or reentered the labor force,
42ipillion left the labor force permanently or temporarily,
1.7 million looked for work but did not work at all,
14.1 million different people experienced some unemployment,
8 million or more changed jobs voluntarily or involuntarily.

The unemployment rate by State ranged from 2.9 to 7.9 percent, by broad occu-
pations from 0.5 to 10.6 percent, by broad industry group from 2.3 to 9.9 percent,
by age from 2.7 to 17.8 percent, and by race from 4.6 to 9.8 percent. About 1 out
a every 15 persons moved his place of residence. None of these figures include
the vast amount of constant change in jobs and job content which is always going
on within firms.

Some of the 14 million who experienced some unemployment in 1964 were new
entrants to the labor force. Others were laid off only temporarily. But between
one-third and one-half of those unemployed were permanently or indefinitely
severed from their jobs; they were forced to find new employment, remain among
the unemployed, or withdraw from the labor force. Thus the average number
unemployed during a year understates the actual volume of involuntary displace-
ment that actually occurred.

There are many causes of displacement. The demand for a product may de-
cline, perhaps in a general cyclical downturn, perhaps because consumer tastes
change. A new product or a newly invented process may capture a market from
an existing producer. A company or an industry may change its location, per-
haps in search of lower wage rates or raw material sources, or because a techno-
logical change in transportation affects the relative advantages of being near raw
materials sources or near markets. An employer may find himself in an unfavor-
able competitive position because of technological backwardness, his own in-
efficiency, or for reasons beyond his control. A major technological development
may displace an entire occupational group within a plant. An accretion of small
changes may increase productivity more rapidly than output rises and attrition
can absorb.

Displacement is implicit in the natural history of economic development, as the
example of the United States shows. In the most primitive stages of growth, the
labor force is concentrated on producing food and fibers ; as the economy becomes
more productive, there is a shift to the production of manufactured goods; then,

2 In relation to this section, see Bureau of Labor Statistics, Disemployment of Labor at the Establishment
Level (0 ; William Haller, Jr., Technological Change in Primary Steelmaking in the U.S., 1947-65 (f) ; Walter R.
Butcher, Productivity, Technology, and Employment in U.S. Agriculture (f) ; and Joseph P. Newhouse, Techno.
logical Change in Banking (f).

40
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Figure 8. DISTRIBUTION OF EMPLOYMENT BY MAJOR INDUSTRIAL SECTOR,
1929-64
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as basic physical needs are satisfied, larger portions of the labor force are trans-
it.

ferred (or displaced) to the production of a variety of services. Figure 8 shows

how the distribution of employment by major industrial sector has changed in
this country in the course of the last 35 years. There were broad shifts among
the major sectors, and within these, large-scale displacement occurred in some
industries and rapid employment growth in others. It is as true for an industry

as it is for the economy as a whole that employment grows if sales and production

rise faster than productivity. If they do not, employment falls. The relation-

ship between these factors for several representative industries during the postwar

period is shown in figure 9.
Industry-by-industry accounts of postwar developments in output, productivity,

and employment must be interpreted in the context of national totals. An indus-

18 TECHNOLOGY and try whose productivity kept pace with the average for the whole private economy

the AMERICAN ECONOMY would have experienced an 81.2-percent increase in productivity between 1947
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Figure 9. RELATIONSHIP BETWEEN EMPLOYMENT, OUTPUT, AND
PRODUCTIVITY IN SELECTED INDUSTRIES, 1947-65
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and 1965. Even in an industry with an average productivity increase, therefore,
employment would have fallen if production had not been growing, or had grown
only slowly. On the other hand, industries whose production had grown rapidly,
even if productivity growth had also been fast, would have increased their employ-
ment. Since 1947, employment in the total economy has risen by 21.7 percent.
Most industries, therefore, have registered substantial increases in employment.

Technological change has also been a major source of occupational displace-
ment, though not the only one. Innovation can destroy an occupation, create an
entirely new one, or transform radically the content of what appears on paper to be
the same occupation. In some cases, the change is clearly associated with tech-
nological developments: among the losers were farmers and farm workers, coal
miners, lumbermen, and railroad employees; among the gainers were office
machine workers and electronic technicians. In other cases, the main cause of
change was not technological, for example, elementary school teachers, stock and
bond salesmen, taxicab drivers and chauffeurs, porters, bartenders, milliners, and
athletes.

Employment shifts, whether by industry or occupation or by establishment,
are only an indication, not a measure, of the displacement of individuals. Em-
ployment changes within an establishment may not enter the statistics at all.
Jobs may disappear but the workers may be absorbed in other parts of the estab-
lishment. Employment in one firm may decline but be offset by increases in
another, leaving industry totals unaffected. There axe, however, offsetting
forces. Some workers quit voluntarily, retire, or die. A fall in employment
which does not exceed this attrition rate need not result in displacement. On
the other hand, some of the voluntary quits may be in anticipation of layoffs and
therefore represent a hidden displacement.

Nor is there a good measure of the distress caused by displacement. Every-
thing depends on the difficulty with which a new job is obtained, its location,
and relative attractiveness. If the economic environment is favorable and the
displaced worker has attractive skills, the distress need not be great. If the
contrary, the human costs of displacement may be high. Under the best of
circumstances a loss of accumulated job rights and a lower wage are likely
consequences. The most serious adjustment problems have resulted when mas-
sive displacement "nas occurred among workers with overspecialized skills in
isolated areas without alternative sources of employment. Coal miners are a
prime example. The most profound of all displacements has been that in
agriculture, where, in the postwar period, a 5.7-percent annual rate of productivity
increase accompanied by only a 1.4-percent increase in farm output has reduced
farmowners and farmworkers from 8.2 million in 1947 to 4.8 million in 1964, or
42.3 percent. Those who left by the door marked "education" entered a new
productive life. Too many, suffering from deficient rural educations, lacking
skills in demand in urban areas, unaccustomed to urban ways, and often bur-
dened by racial discrimination, exchanged rural poverty for an urban ghetto.

20 TECHNOLOGY and How many of the 4.8 million workers who remain in agriculture are under-
the AMERICAN ECONOMY employed is conjectural, but the number is probably high.



C. Influence of Skill and Education on Unemployment
Occupational changes in the period of rapid productivity growth since 1947

exhibit a few easily identifiable broad trends. Very highly skilled employment
has increased rapidly: Professional and technical workers were 6.6 percent of
the total in 1947 and 12.2 percent in 1964; the number of unskilled laborers,
by contrast, fell as a percent of the total, but not absolutely. In the same span
of years there has been a visible shift from manual to white-collar work: In
1947 manual workers were 41 percent of the total, and white-collar workers
35 percent (the remainder were service workers, farmers, and farm laborers) ;
by 1964, the percentage of all workers in manual occupations had fallen to 36,
while white-collar occupations expanded to employ 44 percent of all workers
(see figure 10). However, the meaning of this trend in terms of skill is far
from clear: Many manual jobs are highly skilled, many clerical and sales jobs
are unskilled; the requirements are different, but not easily compared.

Unemployment has been concentrated among those with little education or
skill, while employment has been rising most rapidly in those occupations gen-
erally considered to be the most skilled and to require the most education. This
conjunction raises the question whether technological progress may induce a
demand for very skilled and highly educated people in numbers our society can-
not yet provide, while at the same time leaving stranded many of the unskilled
and poorly educated with no future opportunities for employment.

No confident answer can be given to this difficult and complex question. Our
society is extending secondary and higher education to larger and larger fractions
of the population, and, therefore, it is necessary that the number of suitable
and rewarding jobs should increase correspondingly. Otherwise a different
kind of frustration would result. We must, then, ask a much more subtle
question: Is the demand for highly educated people outrunning the supply, and
is the supply of unskilled workers outrunning the demand? It is intrinsically
difficult to establish any answer because occupational content can change while
the occupational title remains the same, and because it is often unclear which
occupations make greater demands in skill and education. Even if we were
confident that there were imbalances between skills demanded and skills supplied,
it would not follow that the source of the imbalance is technological. Japan
and Western Europe operate sophisticated industrial economies with educational
profiles far inferior to our own, and there is reason to believe that a highly
automated economy could be engineered to fit a variety of educational profiles.
But that is not our problem. In the shorter run, whatever the general trend,
there is no doubt that technological change may increase, decrease, or simply
change the skills required in particular jobs. The result may be displacement.

3 In relation to this section, see James R. Bright, The Relationship of Increasing Automation to Skill Require-
ments (f) ; and Morris Horowitz and Irwin Herrnstadt, Changes in the Skill Requirements of Occupations in
Selected Industries (f). See also Automation: Impact and Implications, Focus on Developments in the Com-
munications Industry, prepared by the Diebold Group, Inc., for the Communications Workers of America,
AFLCIO, April 1965.
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Figure 10. CHANGE IN DISTRIBUTION OF EMPLOYMENT BY MAJOR OCCUPATION GROUP,
1947-64
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There is little doubt that the occupational structure of the American labor force

is changing and will continue to change. Perhaps the main reason for this is the
rapid growth of those industrieseducation, finance, insurance, health, and
business serviceswhich employ predominantly white-collar and professional
workers. Another reason is the rapid improvement in educational attainment

itself. Technological change within industries does not seem to be the major
factor, except as regards the declining employment of laborers. Whether changes
in the demand for different skills are to a substantial extent placing the new jobs
beyond the reach of those losing other jobs can best be assessed by examining the

relationship between educational attainment and educational requirements.
Here, too, the evidence is at best fragmentary, but the Commission is impressed

22 TECHNOLOGY and with labor market developments during the business expansion following the tax
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improvement has been greatest for those with the least education. In 1965, the
unemployment rate for those with 8 years of schooling or less fell from 7.6 to 5.9
percent ; for high school graduates with no further education, from 4.8 to 4.1
percent; and for a college graduate, only from 1.5 to 1.4 percent.

It is the proper function of a market to allocate resources, and in this respect
the labor market does not function differently from any other. If the available
resources are of high quality, the market will adjust to the use of high quality
resources; if the quality is low, methods will be developed to use such resources.
In an efficient market, the choice between low-skill and high-skill manpower and
between labor-intensive and capital-intensive production methods is made on the
basis of relative costs. Although employment of unskilled, untrained labor can
be encouraged by lowering its cost relative to that of skilled, trained labor a better
way would be to generate higher rates of economic activity. (In the same way,
labor and machines "compete" with each other.) In a slack labor market employ-
ers must have some means of selecting among numerous applicants, and it is not
surprising that educational attainment is often used as a convenient yardstick,
regardless of its direct relevance to the requirements of the job.

We have found it useful to view the labor market as a gigantic "shapeup," with
members of the labor force queued in order of their relative attractiveness to
employers. If the labor market operates efficiently, employers will start at the
head of the line, selecting as many as they need of employees most attractive to
them. Their choice may be based on objective standards relating to ability, or
on dubious standards of race, sex, or age; wage differentials may also be impor-
tant; and formal education may be used as a rough screening device. The total
number employed and unemployed depends primarily on the general state of
economic activity. The employed tend to be those near the beginning and the
unemployed those near the end of the line. Only as demand rises will employers
reach further down the line in their search for employees.

If the relative disadvantages of the unskilled and uneducated have increased in
recent years, the main reason is that the economy is less, not more, likely to run
out of skilled and educated men and women. Thus the important factor is the
impressive gain in the educational attainment of the labor force (see figure 11) .
The proportion of workers aged 18 years and over who have completed 4 years or
more of high school has risen from 43.3 'L..) 57.5 percent since 1952; those with 4
years or more of college, from 8 to 11.6 percent (see table 3) .

Differential levels of educational attainment by age and color are particularly
noticeable. Every age group has shared in the upgrading, but in 1965, 70.2
percent 'of workers age 18 to 34 years had completed at least 4 years of high
school, while only 46.3 percent of those in the 45-64 age group had done so;
11.7 percent of the younger age group had completed 4 years or more of college,
compared with 10.3 percent of the older. The disadvantage associated with
color is shocking: Of all nonwhites in the labor force 18 years and older in
1965, 37.6 percent had only elementary school educations, 37.5 percent had
completed high school, and only 7 percent had at least 4 years of college.
The comparable figures for white workets were 21.6, 60, and 12.2 percent TECHNOLOGY and 23(see table 3) .
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Figure 11. EDUCATIONAL ATTAINMENT OF THE CIVILIAN LABOR FORCE,'
Selected Years, 1952-65
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Table 3a.-Years of educational attainment of the civilian labor
force 18 years old and over by color, 1952-65

Color
Elementary
8 years or

less

High
school 4
years or

more

College 4
years or

more

White and nonwhite:
March 1965 23. 4 57. 5 11. 6

March 1962 27. 0 53. 8 11. 0

March 1959 30. 5 49. 8 9. 7

March 1957 33. 4 47. 3 9. 1

October 1952 37. 9 43. 3 8. 0

White:
M arch 1965 21. 6 60. 0 12. 2

March 1962 24. 7 56. 6 11. 8

March 1959 27. 7 52. 6 10. 3

March 1957 30. 5 50. 1 9. 8

October 1952 34. 9 46. 1 8. 6

Nonwhite:
March 1965 37. 6 37. 5 7. 0

March 1962 45. 2 31. 5 4. 8

March 1959 53. 8 25. 0 4. 0

March 1957 57. 6 22. 7 3. 5

October 1952 66. 5 17. 4 2. 6

Source: U.S. Bureau of the Census, Current Population Reports, Series P-50, Nos. 49 and 78 for 1952 and 1957

data, respectively; Special Labor Force Reports Nos. 1 and 30 for 1959 and 1962 data, respectively.

Table 3b.-Median years of school completed by the civilian labor
force 18 years old and over by color and age, March 1965

Color

Age group in years

18-24 25-34 35-44 45-54 55-64 65 and
over

White.
Nonwhite

12.
11.

5
9

12.
11.

5
6

12.
10.

3

2
12.
8.

1

6
10.

7.
4
5

9. 1
6. 3

Source: U.S. Department of Labor, Bureau of Labor Statistics.
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The gap between white and Negro educational attainment measures not only
the long oppression of the Negro but an economic loss to them and to American
society. The problems are especially severe among older Negro workers, but
the gap exists at all ages. It must be closed.

It is inevitable in a society where educational standards are improving
that the young will be better educated than the old. But the educational dis-
advantages of Negroes are not inevitable, although they are real and tragic.
And because workers of low educational attainment are the least desirable to
employers, nonwhite and older workers are concentrated at the rear of the
line, not only because of their lower educational attainment, but also because of
direct discrimination. Nevertheless, whatever the level of economic activity,
whatever the extent of the pressures of demand on employers to seek further
down the education and skill ladder, and whatever other hiring standards are
used, education and training can improve the ability of people with competitive
disadvantages to compete effectively in the labor market.

There is ample justification for increased education and training efforts.
Quite aside from the purely personal cultural aspects of education, the level of
training and skill affects the overall efficiency of the economy and the flexibility
of the labor force, as well as the relative place in line of labor force members.
In recent years, economists have produced evidence that the rates of return
for investment in education are comparable with those earned on other invest-
ments. And cost-benefit analysis of training programs under the Manpower
Development and Training Act has shown that the strictly economic returns
alone were large enough to pay for the investment.

But a sharp distinction is necessary: The individual's education and skill are
important determinants of his relative ability to compete for jobs. The education
and skill of the labor force is important to the economy's viability. Tech-
nology determines, in part, the skills required and the educational component
of those skills. But the availability of skills and the educational level of the labor
force are also determinants of the technological changes which occur. Together,
education, skill, and technology, along with other factors, determine the struc-
ture of employment and unemployment. They do not determine the level of
either.

Manpower policytraining, retraining, and education combinedhas made
progress in recent years. As this report is being prepared, there is yet another
urgent reason why such efforts should be increased. Expansionary policy and
the demands of the war in Vietnam have combined to push the economy forward
and reduce unemployment among nearly all groups in the labor force. The
economy has thus come closer to the point where inflationary pressurein both
labor and product marketsbecomes a danger. The Commission does not
believe that the toleration of unnecessary unemployment is an acceptable way
to relieve inflationary pressure. We believe that the tightening of labor markets
calls not for relaxation but for an expanded effort to upgrade the unemployed
through education and training. Manpower policy is triply productive as it

26 TECHNOLOGY and enriches the prospects of the disadvantaged, adds to the productive capacity
the AMERICAN ECONOMY of the Nation, and helps relieve inflationary pressure.



D. The Impact of Technological Change Upon Employment:
The Next 10 Years

In asking us to identify the "new job requirements and the major types of
worker displacement, both technological and economic, which are likely to occur

during the next 10 years," Congress was reflecting concern that unemployment

might continue to creep inexorably upward, that occupations might change and

disappear too rapidly for educational institutions and individuals to adjust, and
that those without education and skills would be left further and further behind.
Our rasessment of the past and present effects of technological change have, by

implication, already answered some of these questions. If unemployment does
creep upward in the future it will be the fault of public policy, not the fault of

technological change.
We requested from the Bureau of Labor Statistics a projection of manpower

requirements in 1975. The structure of employment a decade ahead can be

projected to a first approximation from present trends and foreseen technological

developments. The level of employment depends primarily upon public policy,
and the Bureau of Labor Statistics has made its projections upon our assump-
tion that neither public opinion nor our public officials will allow a recurrence
of slow growth of demand. We also asked experts to project for us the likely
progress of some of the more dramatic of the new technologies. All of these
projections are contained in the supplementary material to this report. We pro-
vide here only a summary.

1. Given the projected growth of the labor force, the assumptions imply that
88.7 million persons would be gainfully employed in 1975, about 18.3 million
more than in 1964an average increase of nearly 1.7 million annually. (This

compares with an average annual employment increase of 1.1 million between
1960 and 1965, and 1.8 million between 1964 and 1965.)

2. While it is possible to assume a variety of patterns of economic growth,
depending on shifts in investment and consumer expenditure patterns, and changes

in emphasis in Government programs, the type of economy projected in this
report is one characterized by an extension of the basic patterns which developed
in the postwar period. Farm employment is expected to decline by about 1

million and all other employment is expected to increase by more than 19 million,

for a net employment gain of 18.3 million. For nonfarm "goods producing"
industriesmanufacturing, mining, and constructiona moderate increase in
manpower requirements 5 of 17 percent is projected, a rate of increase somewhat
faster than during the 17-year period 1947-64 (see table 4). Requirements in

4 In relation to this section, see Bureau of Labor Statistics, America's Industrial and Occupational Manpower

Requirements, 1964-75 (i ); Bureau of Labor Statistics, Technological Trends in Major American Industries (f) ;
Eugene Schwartz and Ted Prenting, Automation in the Fabricating Industry ; Thomas Stout, Manpower
Implications ol Process Control Computers (f); Merrill Flood, Commercial Injormation Processing Networks
Prospects and Problems in Perspective (f) ; Paul Armer, Computer Aspects ol Technological Change, Automation,

and Economic Progress 0) ; and U.S. Department of Commerce, National Bureau of Standards, The Role cal the

Federal Government in Technological Forecasting (0.

5 It should be noted that the following discussion of industry employment trends is geared to estimates of wage
and salary employment, whereas the overall figures on farm and nonfarm employment cited above relate to total TECHNOLOGY and 27
employment, including wage and salary workers, private household workers, the self.employed, and unpaid family the AMERICAN ECONOMY
workers.
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Table 4. Employment of nonagricultural wage and salary workers by
industry, 1964, and projected requirements, 1975 1

Industry
1964 1975 Percent

change
1964-75

In thousands

Total 58, 156 75, 875 30

Mining 633 620 (2)

Contract construction 3, 056 4, 190 37
Manufacturing 17, 259 19, 740 14

Durable goods 9, 813 11, 500 17
Ordnance and accessories 247 250 (2)

Lumber and wood products except
furniture 603 550 9

Furniture and fixtures 406 510 26
Stone, clay, and glass products 612 675 10
Primary metal industries 1, 231 1, 290 5
Fabricated metal products 1, 187 1, 460 23
Machinery 1, 606 2, 050 28
Electrical equipment and supplies 1, 548 2, 000 29
Transportation equipment 1, 605 1, 730 8

Motor vehicles and equipment.... 755 800 6
Aircraft and parts 604 575 5

Instruments and related products. . . 369 510 38
Miscellaneous manufacturing indus-

tries 399 475 19
Nondurable goods 7, 446 8, 240 11

Food and kindred products 1, 746 1, 665 5
Tobacco manufactures 89 80 10
Textile mill products 891 880 (2)

Apparel and related products 1, 302 1, 525 17

Paper and allied products 625 775 24
Printing, publishing, and allied prod-

ucts 951 1, 100 16
Chemical and allied products 877 1, 125 28
Petroleum refining and related

industto 183 160 13
Rubber and miscellaneous plastics

products 434 580 34
Leather and leather products 348 350 (2)



Table 4. Continued

Industry
1964 1975 Percent

change
1964-75

In thousands

Transportation and public utilities 3, 947 4, 425 12

Trade, wholesale and retail 12, 132 16, 150 33
Finance, insurance, and real estate 2, 964 3, 725 26
Services and miscellaneous 8, 569 12, 275 43
Government 9, 595 14, 750 54

Federal Government 2, 348 2, 525 8
State and local government 7, 248 12, 225 69

I Projections assume a national unemployment rate of 3 percent in 1975. The choice of 3 percent unemployment
as a basis for these projections does not indicate an endorsement or even 'a willingness to accept that level of un-
employment.

2 Less than 3 percent.
NOTE: Because of rounding, sums of individual items may not equal totals.
SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, America's Industrial and Occupcuional Man-

power Requirements, 1964-75.

the "service producing" sector as a wholetrade, finance, government, services,
and transportation and public utilitiesare expected to increase by 38 percent,
somewhat faster than over the past 17-year period, and more rapidly than the
goods producing industries.

3. The effect of these industry employment trends will be to continue recent
trends in the industrial composition of the economy. Government and services
will increase sharply as a percent of the total; contract construction and trade
will also increase their share. On the other hand, the relative importance of
manufacturing and transportation and public utilities will decline slightly, and
the relative size of agriculture and mining will continue to decline sharply.
Taking the broad "goods" and "services" sectors as a whole (and including in
goods agriculture, with its self-employed as well as its wage and salary workers)
the goods sector will decline from about 41 percent of all jobs in 1964 to 36
percent in 1975; the service sector will increase its share of manpower require-
ments from 59 to 64 percent. (If self-employed persons in nonagricultural in-
dustries were added to the above comparison, the services sector would have a
slightly larger share in both years.)

4. The occupational requirements of the economy will change substantially
as a result of both the differential growth rates of industries and the technological
developments and other factors affecting the occupational requirements of each
industry. (Table 5 gives the broad outlines.) Concern has been expressed that
the impact of technological and industrial change will drastically curtail employ-
ment opportunities for less skilled workers. The principal conclusion of the
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Table 5. Employment by major occupation group, 1964, and projected
requirements, 1975 1

Major occupation group

1964 1975
Percent
change
1964-75Number

(in
millions)

Per-
cent

Number
(in

millions)

Per-
cent

Total employment . . . 70. 4 100. 0 88. 7 100. 0 26

White-collar workers 31. 1 44. 2 42. 8 48. 3 38
Professional, technical,

and kindred workers. .. . 8. 6 12. 2 13. 2 14. 9 54
Managers, officials, and

proprietors, except
farm 7. 5 10. 6 9. 2 10. 4 23

Clerical and kindred
workers 10. 7 15. 2 14. 6 16. 5 31

Sales workers 4. 5 6. 3 5. 8 6. 5 30

Blue-collar workers 25. 5 36. 3 29. 9 33. 7 1'2

Craftsmen, foremen, and
kindred workers 9. 0 12. 8 11. 4 12. 8 21

Operatives and kindred
workers 12. 9 18. 4 14. 8 16. 7 lf.

Laborers, except farm
and mine 3. 6 5. 2 3. 7 4. 2 (2)

Service workers 9. 3 13. 2 12. 5 14. 1 3!

Farmers and farm man-
agers, laborers, and
foremen 4. 4

,

6. 3 3. 5 3. 9 -2

I projections assume a national unemployment rate of 3 percent in 1975. The choice of 3 percent unemploy-
ment as a basis for these projections does not indicate an endorsement or even a willingness to accept that level
of unemployment.

3 Less than 3 percent.

NoTE: Because of rounding, sums of individual items may not equal totals.
Source: U.S. Department of Labor, Bureau of Labor Stathtice, America's Industrial and Occupational Manpower

Requirements, 1964-75.

BLS study, which takes into account the major technological changes in Ameri-
can industry that can be identified and makes a careful appraisal ol their potential
effects on employment, is that the overall demand for less skilled workers will not

30 TECHNOLOGY and decrease over this 11-year period, although it will decline somewhat as a percent-
the AMERICAN ECONOMY age of the total. Needs for laborers (except farm and mine) in 1975 will be



roughly the same as in 1964, although they will decrease from 5.2 to 4.2 percent

of total manpower requirements. Over 3 million additional service workers will

be required, and their share of total jobs will rise from 13.2 to 14.1 percent.
Nearly 2 million more operatives will be needed; their share will, however,
decline from 18.4 to 16.7 percent. An overall decline of more than 900,000
in the employment of farmworkers is expected, and the share of farm jobs
in the total is expected to decline from 6.3 to 3.9 percent.

The greatest increase in employment requirements will be for professional and
technical workers; more than 4.5 million additional personnel will be required.
The white-collar group as a whole is expected to expand by nearly two-fifths and
to constitute 48 percent of all manpower requirements in 1975. The blue-collar
occupations are expected to expand at less than half this rate, and will make up
about 34 percent of all requirements. A rapid expansion in requirements for
service workers is anticipateda 35-percent increase in employment.

5. These changes in occupational requirements have significant implications
for certain groups in the labor force. If nonwhites continue to hold the same
proportion of jobs in each occupation as in 1964, the nonwhite unemployment rate
in 1975 will be more than five times that for the labor force as a whole. In 1964,

the unemployment rate of nonwhites was 9.8 percent, about twice that for whites.
If trends in upgrading the jobs of nonwhites continue at the same rate as in recent

years, the nonwhite unemployment rate in 1975 would still be about 21/2 times that

for the labor force as a whole. Thus nonwhites must gain access to the rapidly
growing higher skilled and white-collar occupations at a faster rate than in the
past 8 years if their unemployment rate is to be brought down to the common level.

If all occupations have the same composition by age in 1975 as in 1964, oppor-
tunities for younger workers (aged 14-24) will be substantially fewer than the
number in this age group seeking work. The unsatisfactory current relation of
youth unemployment to total unemployment will worsen unless utilization patterns

change. There is here a clear need for action.
It is at best difficult to separate the technological from other causes of the

structural changes we have been describing. To the displaced employee, or even
to the maker of public policy, the precise causes of displacement and unemploy-

ment may not even seem important. Because society gains from the flexibility
and responsiveness which are the sources of displacement, it is society's responsi-
bility to see that alternative opportunities are available and that blameless
individuals do not bear excessive costs.
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CREATING AN ENVIRONMENT

FOR ADJUSTMENT TO

CHANGE:

Employment and Income

We have stated the view of the economic role of technological change to

which the Commission has come in the course of its deliberations. Our assign-

ment includes also an obligation to make recommendations to management and

labor and to all levels of government to "facilitate occupational adjustment and

geographical mobility" and to "share the costs and help prevent and alleviate

the adverse impact of change on displaced workers." Our recommendations flow

logically from the view we have already adopted.
Constant displacement is the price of a dynamic economy. History suggests

that it is a price worth paying. But the accompanying burdens and benefits
should be distributed fairly, and this has not always been the case. The costs

of displacement to employees do not exhaust the total costs of technical and

economic change. Business firms, labor unions, schools, government agencies

and other institutions, as well as persons, develop some vested interest in the

status quo. An economic or technological change that represents progress to
society as a whole may, in a nation devoted to political and industrial democracy,

be resisted by persons and institutions to whom it appears a threat. Though

public policy has less obligation to the perpetuation of institutions than to the
protection of individuals, there is a public interest in reducing resistance to

progress.
Our analysis of the economic impact of technological change suggests the

following organization of our recommendations for facilitating adjustment to

change.
1. For those with reasonably attractive skills and no other serious competitive

handicaps, ample job opportunities and adequate incomes can be assured by
management of the total deMand for goods and services.

2. For those less able to compete in the labor market, productive employment

opportunities adapted to their abilities should be publicly provided.

3. Under the best of circumstances, there will be some who cannot or should

not participate in the job economy. For them, we believe there should be an

PART II I Chapter Three
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adequate system of income maintenance, guaranteeing a floor of income at an
acceptable level.

Our recommendations which relate to employment and income are discussed
in this chapter. We reserve to the next chapter those recommendations which
relate to information and mobility, education and training, and to the regional
context of technological displacement.

A. The Management of Total Demand
It is the unanimously held conviction of the Commission that the most im-

portant condition for successful adjustment to technological change is an ade-
quate level of total income and employment. We recognize that this is not the
end of economic policy, but we are confident it is the beginning. We have
noted that the unemployment problem we contemplated when we first met has
diminished in the course of 1965. The sequel to the Revenue Act of 1964 has
clearly demonstrated that Federal fiscal and monetary policy can bridge the gap
between the current level of private spending and the level of total demand
needed to reduce unemployment. During the life of the Commission the very
groups disproportionately burdened by unemploymentthe young and inexpe-
rienced, the undereducated, the unskilled, Negroes, production workershave
profited more than proportionately from the healthy growth of total employment.
Many of them have benefited from such innovations in manpower policy as the
Job Corps or the Neighborhood Youth Corps. This, too, is a source of satis-
faction and an incentive to do better.

We believe that the potential for general expansion of demand and employment
has not yet been exhausted. We recognize that as labor markets and product
markets become tighter and production comes closer to capacity in important
industries, the beginnings of inflationary pressures emerge. It is not our busi-
ness to predict what will occur during the next 12 months either in Asia or in
the domestic economy. We urge, however, that the toleration of unnecessary
unemployment is a very costly way to police inflation. It deprives the country
of valuable output, and it sacrifices the poorest and least privileged among our
citizens. It is preferable to press carefully ahead with the expansion of total
production and employment, and simultaneously to redouble private and public
efforts in the manpower field to relieve shortages in skilled and trained labor as
they arise and develop effective means of combatting other causes of inflation.

As we write, events in the economy and elsewhere are moving rapidly; there
is considerable uncertainty about the size of the economic and manpower burden
of military operations in Vietnam. Under the circumstances, we can make no
attempt to suggest the precise direction that fiscal and monetary policy should
take in the near future.1 We urge most strongly, however, that economie policy
aim resolutely and watchfully at a reduction in the general unemployment rate
to 3.5 percent or below by the beginning of 1967. No good is done our economy

1 In relation to this, see George L. Perry, Employment, Output, and Policy Requirements tor Full
Employment (f).
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or our country by recoiling from that task prematurely. For the longer run, we
believe it to be of the highest importance to the future of democracy in the
world that this country never present to its neighbors the spectacle of wartime
prosperity yielding to peacetime unemployment.

Some combination of tax reduction (leading to higher private spending) and
increased public expenditure will be required to stimulate the economy when
stimulus is needed. The choice between them depends upon our national pri-
orities ; a balanced policy will in the long run surely include both. We believe
that the Nation faces a backlog of public neglect as the aftermath of a sequence of
depression, war, and high defense spending. The needs in education, health,
transportation, pollution control, resource development, and similar areas in the
public domain are obvious to us and, we believe, to the public generally, though
we may differ about the precise orders of priority. It is possible that inter-
national conflict may temporarily drain into military uses some of the resources
that might be devoted to improving the American environment. If not, or when
it no longer does so,* it is our considered judgment that major attention should be
given to public investment expenditures, some of which we will mention later in
this report. No easy short-run conclusion is possible on the basis of the facts
available to us. Since the rewards are so great in employment for the disad-
vantaged, we wish to lend our weight against any easy deflationism. Every bit
of employment and output counts.

B. Public Service Employment
We are not impressed with a 4-percent unemployment rate, or a 3-percent, or

any other unemployment rate, as an ultimate goal of economic policy. We take
seriously the commitment of the Employment Act of 1946 to provide "useful
employment opportunities for all those able, willing, and seeking to work."
This cannot mean literally zero unemployment since, in a free economy, there
will alwa, be some turnover, voluntary and involuntary. Indeed, there is some
evidence that the highly mobile American economy generates more voluntary
turnover than the other major industrial economies. It does mean limiting unem-
ployment to the minimum amount necessary for the smooth functioning of a free
labor market. It would probably mean the disappearance of long-term unem-
ployment for those genuinely in the labor force. We recognize that to expand
demand through gross monetary and fiscal policies sufficiently to eliminate all but
short-term frictional unemployment would place the price level under heavy
pressure. Both those price pressures and the frictional level of unemployment
itself can be reduced by appropriate programs of education, training, and labor
market improvements. But these too have their limits.

In terms of our image of the labor market as a queue, fiscal and monetary
policies begin at the front of the queue and work toward the rear. Education and
training and labor market policies affect not only relative places in the line, but
the depth to which general economic policies can reach without generating infla-

For comment by several Commission members, see p. 41.
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tion. Yet when all that is done, there remains another possibility : to begin at
the rear of the line and create employment opportunities tailored to the abilities of
those with serious competitive disadvantages.

We are impressed with the extent to which recent policy has been designed to
do exactly that. The Neighborhood Youth Corps and several other provisions of
the Economic Opportunity Act, for example, represent a new departure in U.S.
employment policy. New Deal public works programs provided sorely needed
employment and created valuable facilities during a period of mass unemploy-
ment. The new programs are different ; they are aimed specifically at those left
behind in an otherwise prosperous economy. They recognize the anomaly of
excessive unemployment in a society confronted with a huge backlog of public
service needs in its parks, its streets, its slums, its countryside, its school and col-
leges, its libraries, its hopitals, its rest homes, its public buildings, and thi ughout
the public and nonprofit sectors of the economy. They recognize that employing
the unemployed is, in an important sense, almost costless. The unemployed
consume; they do not produce. To provide them meaningful jobs increases not
only their income but that of society. Much of the work that needs doing calls
only for limited skills and minor amounts of training. Some of it is manual in
character; some of it is subprofessional.

The principle of such public service employment has been implicitly endorsed
in existing programs. We recommend that the concept be expanded and made
explicit as a permanent, long-term program. The necessary steps are as follows:

Table 6. Estimates of potential sources of new jobs through public
service employment 1

Source of employment
Job potential
(in millions)

Medical institutions and health services 1.2

E ducation al institutions 1]
National beautification 1.3

Welfare and home care 0.7
Public protection 0.35
Urban renewal and sanitation 0.65

Total 5.3

I Estimated from various unpublished sources.
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1. The major resources must come from the Federal Government but the jobs
need not. Table 6 lists some areas of the economy where important social needs
are now inadequately met, if indeed they are met at all, and our estimates of
the amount of useful employment which could be made available to people with
relatively low skills. Many of these jobs are in the State and local sector of the
public economy. Were it not for the endemic financial stringency at those levels
of government, the employment might already have been provided, though
perhaps without effort to allocate the jobs to the rear of the queue. A Federal
funding agency could provide program approval and financial administration.
State and local governments and certain kinds of nonprofit institutions as well
as Federal agencies could submit proposals demonstrating ability to use the
available labor productively without reducing existing levels of employment
or subverting prevailing labor standards.

2. The sponsoring institutions should treat the new employees as regular
employees, integrating them with existing work forces and enforcing regular
standards of performance. The wages paid should be in no case lower than
the Federal minimum wage, with the possible exception of a partial exemption
for youth. The public service employment program should be coupled with
basic education, training, and counseling to raise the productivity of the em-
ployees and assist them to move on to better jobs. With this assistance, the
opportunity for higher incomes would provide the necessary incentive to seek
other jobs. Since the jobs would provide services for which society has growing
needs, no element of mtike-work would be involved.

3. All the relevant questions cannot be answered or even foreseen before
more experience has accumulated. But one of the proposed program's advan-
tages is its flexibility. It can be readily adapted to unemployment levels, fiscal
requirements, and other factors. Indeed we suggest that the operation of the
program might be keyed to specific localized unemployment problems by region
or by demographic group. The administration, job development, and recruit-
ment cannot occur overnight. The first step is to make explicit the concept
already implicit in existing programs by recommitting Federal policy to the
Employment Act's promises of a job for "all of those able, willing, and seeking
to work." Then the amount of employment provided can be expanded as rapidly
as possible, holding open the possibility of delay or contraction if changing cir-
cumstances or adverse experience require.

We therefore recommend (1) that public service employment opportunities
be provided to those unsuccessful in the competition for existing jobs; (2) that
a 5-year program be established, with the amount of public service employment
increased each year, depending upon previous experience and labor market con-
ditions; (3) that an initial sum of perhaps $2 billion be appropriated to provide
about 500,000 additional full-time public service jobs; and (4) that the program
be coupled with a serious attempt to learn more about the nature and causes of
"hard-core" unemployment by case and survey methods.
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C. Income Maintenance

We are convinced that rising productivity has brought this country to the
point *at last when all citizens may have a decent standard of living at a cost in
resources the economy can easily bear. We believe that nearly all should, and
wish to, earn their own support, for the dignity and self-respect that come from
earning one's own living can hardly be achieved otherwise. Most of our recom-
mendations are directed to making it possible, or easier, for people to adjust to
a fast-changing technological and economic world without major breaks in the
continuity of employment. But the problem of income maintenance is broader
than the problem of displacement from employment.

The war on poverty has made it abundantly clear that the road to a satisfying
life through work is not open to everyone: not to farilies without breadwinners,
not to those whose productivity is reduced by physical or mental incapacity,
not to people too old to work. They are not necessarily victims of technological
progress. Nevertheless, income maintenance for them must also be considered
in this report, not only for the sake of 'completeness, but also because techno-
logical advance is the source of the productive capacity which permits us, as a
nation, to tackle the problem. Our concern here is for economic progress, not
fear of technological change.

Wage-Related Social Insurance Programs

Most people who spend the greater part of their adult life working can protect
themselves against loss of income due to death, disability, old age, or unemploy-
ment through social insurance programs. In these programs, benefits are related
to wages and are paid as a matter of right; they do not require a means test.
During fiscal year 1964-65, social insurance programs paid over $28 billion in
benefits to approximately 20 million people. Payments went to the poor and
nonpoor alike. No more than half the total went to persons with incomes below
the poverty line.

Improvement in our unemployment insurance system could directly facilitate
adjustment to thange. In his study for the Commission, Stieber reports:

Une, ployed workers receive a higher proportion of former earnings in
all countries studied (Great Britain, France, West Germany, Sweden, and
the Netherlands), with the possible exception of Great Britain, than in the
United States. Insurance payments almost always average more than 50
percent of earnings, and often reach 80 to 90 percent in some countries.
This compares with the average of about 35 percent of former earnings in
the United States as a whole, though some States pay considerably more.

In June 1965, the Commission publicly took note of the inadequacies in our
present system of Federal-State unemployment insurance, unanimously urging
in a letter to congressional leaders that:

2 In relation to this section, see Sar A. Levitan, Programs in Aid of the Poor (f) ; and Jack Stieber, Manpower
Adjustments to Automation and Technological Change in Western Europe (f).
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Benefit levels must be increased; benefit periods must be lengthened;
coverage must be extended; Federal standards must be provided to assure
that workers unemployed by factors incident to a national economy, receive
adequate protection regardless of the State of residence; a permanent
Federal program for protection of the long-term unemployed must be added.
Supplementation of the public system by private agreement must be en-
couraged by removing restrictions which exist, including regulations in
certain States which eliminate or reduce benefits to those receiving sup-
plementary unemployment benefits, severance pay, early retirement, and
similar private payments.

Particular attention must be given to the needs of those with long records of
steady employment who suddenly find themselves permanent victims of economic
or technological change.

Average Old Age and Survivors and Disability Insurance benefits per individual
recipient are currently less than $1,000 a year. We find this inadequate; we
recommend that benefit standards be lifted.

Benefits under Workmen's Compensation are also in need of reform. Federal
legislation is needed to establish minimum standards for Workmen's Compen-
sation. There is also a serious lack of general protection against loss of income
due to temporary disabilities arising from nonoccupational accidents or sickness.

Public Assistance.

Public assistance programs as part of an income maintenance system provide
minimum income support, usually but not exclusively for families without an
earner, on the basis of proved need. Recipients of public assistance do not
receive benefits as a matter of right, as in the case of social insurance. They

must be able to demonstrate under rigid criteria an absolute need of income
for subsistence. Special programs supported by Federal, State, and local gov-
ernments have been established for the aged, the blind, the totally disabled,
and families with dependent children. Although.public assistance programs have
provided, needed support for manynearly $6 billion was paid during fiscal
year 1964-65 to over 9.4 million personsthey leave much to be desired.

In principle, welfare payments are limited by a strict means test to the
difference between some minimum standard and a family's resources from
earnings. This has the absurd consequence that additional earnings are taxed
100 percent. Unless the family can earn enough to dispense with public assistance
entirely, it loses a dollar of welfare payments for every dollar it is able to
earn. It would be hard to imagine a system less consistent with our society's
high valuation of work and self-help.

The "man in the house" regulation in the program for Aid to Families with
Dependent Children has received more attention. In many communities, pay-
ments cannot be made to households with an able-bodied adult male in residence.
Consequently, fathers are encouraged to desert their destitute families so that they
may be eligible for public assistance.

Perhaps the system's most serious faults are the stringency of need tests and
the small size of payments. The average payment per recipient (children and TECHNOLOGY and 39
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adults) under the program of Aid to Families with Dependent Children is $34

a month. Though families may receive public assistance from other sources as
well, the system is hardly generous. There is wide variation among the States,
with some paying as little as one-quarter of the national average of $34 per
month.

Less than one-quarter of the 35 million people now living in poverty receive
any type of public assistance payment and less than one-third of the 15 million
children living in poverty benefit from public assistance.

It is not for this Commission to make detailed recommendations in the field
of income maintenance and social insurance. We feel strongly, however, that a
better integrated and more comprehensive system of social insurance and in-
come maintenance is both necessary and feasible at this stage in our history.
We recommend that Congress undertake a detailed review of the entire system,
including both its coverage and its financing. There is danger, in our view, that
reliance on a narrow payroll tax base makes the system more and more regressive
as incomes rise and other taxes are reduced.

The Commission recommends also that Congress go beyond a reform of the
present structure and examine wholly new approaches to the problem of income
maintenance. In particular, we suggest that Congress give serious study to a
"minimum income allowance" or "negative income tax" program. Such a pro-
gram, if found feasible, should be designed to approach by stages the goal of
eliminating the need for means test public assistance programs by providing a
floor of adequate minimum incomes. A minimum income allowance would com-
plete the symmetry of our tax system, under which tax payments are related to
income, family size, medical, and other costs, by acknowledging the continuity
beyond zero tax rates. It seems anomalous to us that a family of five now pays
the same taxzerowhether its total income is $500 or $3,500.

Concrete pro.posals for such an income allowance program have been advanced
by Milton Friedman, Robert Lampman, James Tobin, and others. Under any
versi4 of the minimum income allowance, persons with incomes below an accept-
able standard would receive a tax rebate or cash allowance, just as persons with
incomes above exemption levels pay taxes. Some proposals would cost as little
as $2 billion per year while others would cost over $20 billion per year, depending
on the level of income floor established and the care that is taken to see that no
payments go to those with incomes above the "poverty line." All schemes share
the feature that payments by the Federal Treasury are based on declarations of
present or past income. Federal income tax returns could be used as a basis for
determining qualification. Income statements could be filed quarterly, semi-
annually, or annually, and payments could be made monthly.

Income maintenance payments under any such scheme should be designed to
eliminate the gap between reported income and an explicit minimum. Most
other systems result in some payments to those not poor. The incentive to work
can be preserved by a schedule reducing the allowance partially for an increase
in earned income.

Estimates relating a tax allowance schedule to total budgetary costs are based
on complex assumptions which cannot be explored here. Some proposals relate



the tax allowance schedule to unused exemptions and deductions, while others
relate payments to the poverty-income gap. It has been estimated that it would
cost $2 billion annually to pay nontaxable families an allowance equal to 14 per-
cent (the lowest bracket rate in the present income tax law) of their unused
exemptions and deductions. The net cost of eliminating 50 percent of the poverty-
income gap is estimated to be between $5 and $8 billion per year.

There are many problems so far unresolved in connection with any system of
income allowances or negative income taxation. It will be necessary to decide
what forms of personal income are to be counted as reducing eligibility, and how
the system is to be integrated with existing categories of social insurance and
public assistance. For example, Congress might decide that beneficiaries under
Old Age Survivors and Disability Insurance should not be eligible for income
allowances; but in that case Congress should see to it that minimum OASDI
benefits do not fall short of the income guarantee promised by the allowances.
Some government transfer payments, like veterans' pensions and unemployment
compensation, are intended to be compensation earned by past services or past
contributions. Recipients of such payments should therefore presumably be
eligible for income allowances, but the amount of those payments would presum-
ably count as income in determining eligibility. Some forms of public assistance,
on the other hand, would be replaced by a system of income allowances. Con-
gress could ignore public assistance payments entirely, letting State and local gov-
ernments decide at what level they will supplement the allowances under the
negative tax program. Although this approach would permit continued inequal-
ity among-States, the income allowance would provide a floor now lacking.* By
relieving the States of part of the burden of public assistance, the minimum income
allowance would stabilize or even reduce a source of rapidly rising demand on
their limited fiscal resources. If adopted, it would seem appropriate to introduce
an income maintenance program in stages, as it becomes necessary to counter the
fiscal drag in the present tax-transfer structure. This is one of the few ways in
which those with the very lowest incomes can share directly in tak reduction.

Comment noted on page 35 by Mr. Beirne, Mr. Hayes, and Mr. Reuther,
joined by Mr. Bell and Mr. Young:

It is our considered judgment that urgent social needs must be met, even if meeting them
requires some reallocation of the resources left available for nonmilitary purposes after
fulfilling the requirements of the Vietnam situation.

*For comment by several Commission members, see p. 42.



Comment noted on page 41 by Mr. Beirne, Mr. Hayes, and Mr. Reuther,
joined by Mr. Young:

We are fully in accord with the recommendation that the minimum income allowance
program "should be designed to approach by stages the goal of eliminating the need for

means test public assistance programs . . . ." Experience, unfortunately, indicates that the

States too often reduce welfare payments when other sources of income are available to welfare
recipients. We therefore would urge that pending the full development of the minimum
income allowance program, reasonable Federal minimum standards be established for all
welfare payments to which the Federal Government presently contributes, and that a national
general assistance program conforming to those standards be created for all those in need
who do not fit into the categories covered by the present federally aided welfare programs.

Consistent with the minimum income allowance recommendation, minimum benefits under

the wage-related social insurance programs should be raised above the poverty level.
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FACILITATING ADJUSTMENT
TO CHANGE: Public Policies
The preceding chapter has expressed the firm conviction of the Commission

that the most important way to facilitate adjustment is to assure workers that
jobs or income will be available in case they are displaced from present employ-
ment. The Commission has recommended: (1) fiscal policy calculated to pro-
vide at all times a brisk demand for labor; (2) direct employment of any long-
term residue of unemployed workers; and (3) income maintenance for families
with inadequate earnings. These basic policies are indispensible. But many
other things could be done to increase the efficiency of the economy and reduce
the burden of displacement and frictional unemployment. The purpose of this
chapter is to identify and discuss these policies under the general headings of
education and training, matching men and jobs, and regional adjustment.

The Commission is fully aware of the significant progress that has been made
in our society toward reducing frictional unemployment. Many important aids
to adjustment have been developed through public policy. Examples are im-
provements in education, retraining, and relocation assistance. Similarly,
through private initiative, many methods of softening the blow of change have
been devised, among them, severance pay, early warning, company assistance
in retraining and placement, and vesting of pension rights. In recent years, the
pace of progress in this direction has quickened substantially. Disturbed by
the economic and human costs of persistently high unemployment, the Nation
in both public and private sectors has sharpened old tools and developed new
ones. Many of the new policies and techniques are in an experimental stage
and their capacity is not equal to the need, but the Commission recognizes and
commends the progress, and its recommendations are made in light of that
progress.

A. Education and Training

The encouragement of an adaptable labor force fostered through education
and training is second in importance only to provision of adequate employment
opportunities in the facilitation of adjustment to technological and other change.
We wish to emphasize at the outset that we regard the goals of education as far
transcending economic objectives. These goals go beyond economic progress
to the development of individuals as persons and as responsible citizens. A
clear division of education into its "economic" and "noneconomic" aspects is

1 In relation to this section, see Howard Jones, et al., Education in the U.S.: Status and Prospects (f);
Don D. Bushnell, et al., Computer Technology and Educational Progress 0); and James D. Finn and Gabriel
Mesh, The Emerging Technology of Education (f).
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impossible. For example, broad general education has close relevance to the
preparation for vocations, and training that is intended to be technical or voca-
tional may have equal relevance to the development of individuals as persons
and as citizens. Our discussion of education tends, therefore, to be relatively
broad.

From the purely economic point of view, education has three principal effects:
(1) It can increase the versatility and adaptability of people with respect to voca-
tions and thus increase their capacity to adjust to change; (2) it can open up
increasing opportunity to persons who might otherwise have difficulty in find-
ing and holding employment; and (3) it can increase the productivity of workers
at any level of skill or ability. Though education is much more than a means of
economic progress, it is a decisive factor in the economic advancement of any
country.

Education is a source of versatility and adaptability because it provides basic
knowledge and skills that are usable in a wide variety of situations. Such knowl-
edge and skills include the ability to communicate through the written and spoken
wore, the ability to calculate, familiarity with basic science, haiaits of rational
thought, and an understanding of society. This kind of versatility derives largely
from general education in the sciences, ,mathematics, language, literature, art,
and social science. Education also helps people to adapt when it offers them,
throughout their lives, the training they need fix new kinds of jobs. Education
helps people adapt when it gives them the ability to keep abreast of labor market
information about new opportunities in unfamiliar industries or in distant parts
of the country. Educationboth general and vocationalcan clearly increase
the productivity of workers at all levels of skill and ability by imparting new, or
renewing old, skills and abilities.

Education can open new opportunities to those persons at the end cf the queue
who have difficulty in finding and holding jobs. Some people are handicapped
by discrimination based on race or religion or national origin, some by cultural
deprivation, and some by physical, emotional, or mental disorders. Education,
combined with counseling and with understanding and receptivity on the part
of employers, can help such people to compete for jobs. These measures can
be effective, however, only if there are jobs available. Otherwise, the upgrading
of those at the end of the queue will merely move them up the line in preference
to others. The solution of unemployment need not await the provision of ade-
quate education to all, as desirable as that goal is.

It is our firm conviction that educational opportunity should be open to all.
A first principle of a progressive and humane society is that no person shall
be deprived by financial barriers or by barriers of ethnic or national origin,
religion, age, place of residence, or background, of the opportunity for zu timum
growth and development through education. This is a goal to be pursued con-
tinually with both quantity and quality of education in view. The need is
greatest among the culturally deprived, and special emphasis should be given
to education for these groups. Significant progress toward this goal has been
made in recent years, but neither accomplishments to date nor concrete plans



for the future are sufficient to achieve fully what must clearly be a national
goal of highest priority.

We welcome the substantial progress of recent years. Between 1957 and
1958, and 1964 and 1965, total educational expenditures have increased from
$21 billion to $39 billion. The recent surge of Federal educational legislation
portends further progress in the near future. This legislation includes the
National Defense Act, the Education Facilities Act, the Vocational Education
Act, the Higher Education Act, the Primary and Secondary Education Act, the
Manpower Development and Training Act, and others. Notable progress has
also been made through the efforts of State and local governments and private
educational institutions.

The educational needs of our society include more extensive and better educa-
tion at all levels, from nursery to the university. Within this broad field, we
offer several specific recommendations.

1. High quality compensatory education should be available to every child
whose life opportunities would be improved by it. Perhaps the most serious
deficiency in our educational system has been the inadequate opportunities avail-
able to those in greatest need, namely, children of families and communities
where there is cultural deprivation, segregation, or isolation. The Economic
Opportunity Act and the Elementary and Secondary Education Act are a be-
ginning. However, the first effort of Operation Head Start was but a skirmish.
Significant at it was, its main effect was to demonstrate the inadequacy of avail-
able facilities. No one believed, of course, that a brief summer's experience
could compensate for years and even generations of cultural disadvantage. In
the future, the program must provide longer sessions with better facilities and
larger numbers of experienced and qualified teachers. According to the Office
of Economic Opportunity, at least 100,000 additional classrooms and 133,000
teachers would be necessary by 1970 to provide compensatory full-year education
from ages 3 to 5 for all who are in need of it.

2. The quantity and quality of primary and secondary education, especially
in low-income urban areas and rural backwaters, should be improved. There
is a wide gap between educational standards in high-income and low-income areas.
It should be eliminated by providing excellent education in the underprivileged
and depressed areas.

3. High school graduation should become universal. During the recent years
of high unemployment, justifiable concern about high school dropouts has
mounted. It is generally accepted that those with less than a sound high school
education are unprepared for both employment and life. Progress is being
made. The percentage of each population cohort completing high school has
increased from 51 percent in 1940 and 59 percent in 1950 to 77 percent in 1964.
The gap should continue to be closed. To accomplish this, both the problem of
motivation and inadequate family income must be faced realisecally. Other-
wise, economic improvement may actually increase the number of dropouts as
jobs become more easily available. The task is neither easy nor cheap, but
experimentation has suggested answershfor example, ungraded classrooms with TECHNOLOGY and 45
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nance policies to make it unnecessary for young people to neglect their education
because they must augment family incomes.

4. For most secondary school pupils, vocational training should be deferred
until after high school. The high school should emphasize broad general educa-
tion in language and literature, mathematics and science, history and social
studies, and the arts. These subjects are an' essential foundation not only for
personal development and citizenship but also for most vocations. General
education is especially necessary in a rapidly changing economy in which versa-

tility and flexibility are at a premium. The training for manyperhaps most
specific jobs can and must be done on the job as a responsibility of the employer.
However, there are some pupils whose greatest potential can be realized through
occupational-vocational-technical education. Such education, with a parallel
program of general education, can equip them with both job skills and a solid
foundation for the adaptability necessary in a dynamic society. It can help im-
plant the important understanding that education is a continuing process of
self-renewal indispensable for continuing adaptability in a changing world.

The design of occupational-vocational-technical education to achieve these pur-

poses represents a significant challenge to the educational community.
5. A nationwide system of free public education through 2 years beyond high

school (grade 14) should be established. The key institutions would be area
technical schools and community colleges. The public vocational-technical
schools would provide training in trade, technical, and business occupations at
the skilled worker level. The community colleges would provide liberal educa-
tion as well as technical and semiprofessional training. The two types of schools
might in many instances be merged into a community education center offering
both the theoretical foundation of trade, technical, and business occupations and
the opportunity to "learn-by-doing" while pursuing liberal education or semi-

professional training. Most of the students in both types of institutions would
be high school graduates, though provision could also be made for former high
school dropouts, college transfers, and adults. Remedial courses could be pro-
vided for those whose earlier preparation had been inadequate and for continuing
education for adults with adequate educational foundations.

6. All qualified students should have realistic access to university education.
General education should be emphasized in the undergraduate years. With a
nationwide system of community colleges, the standards for entrance to the
university should be established at a level appropriate to work of true university
grade. The university is an institution of strategic importance to technological
advancement, both as an educational and as a research institution.

7. No qualified student should be deprived of education at any level because
of his family's lack of financial resources. Our recommendations for full em-
ployment and income maintenance and for free public education through 2

years beyond high school should make education for every young person
financially possible through grade 14. At college or the university, support for
both tuition and maintenance when needed should be available through scholar-
ships, loans, and work. We recognize that there will also be cases in which



qualified students are prevented from completing high school or college because

their earnings are needed by their families. Until adequate income maintenance
programs are available, additional assistance will be necessary in these cases.

8. Education, training, and retraining should be available to individuals
throughout their lives. The ability to manage changewhether to keep up

with new developments in a profession or to retool for a new jobrequires that
continuous education be available when needed. Access to education governs

the pace at which new knowledge can be absorbed, adjustments made to new
technologies, and solutions reached to related social, political, and economic

problems. The lifelong learning process has both a formal and an hiformal

side. Learning occurs not only in the class, the extension course, and the
lecture series; it also takes place in individual reading, television programs,
and instruction on the assembly line. The system of public education, however,
should provide a comprehensive program of educational opporttinity for persons

of all ages and of varying educational attainments. A system of education
that is open ended, with freedom for mature_students to enter, leave when alterna-
tive experiences seem more fruitful, and then reenter, can be a reality through the
coordinated efforts of public schools, community colleges, vocational schools,
universities, and employers. The lifelong learning process, which must be in a
fundamental sense a program of self-education, can be materially aided by formal

educational programs. But above all, starting at the earliest levels the educational

process must seek to impress upon the individual the need to assume responsibility
for continuing self-education and self-renewal for meaningful adaptation to
a changing environment.

9. A special need is to provide more extensive education opportunities for
adults whose basic education is deficient. Many are virtually illiterate or
otherwise seriously handicapped educationally. It must be recognized that every
effort to improve the education of those now in school will increase the dis-
advantages of those with substandard education. About 30 million members of
the present work force are without high school diplomas, and 8 million have not

completed eight grades. One-sixth of American youth cannot qualify for mili-

tary services because they are unable to pass a seventh grade equivalency examina-

tion. Two-thirds0 of the heads of poor families have less than an eighth grade
education. The Welfare Administration of the Department of Health, Education,
and Welfare estimates that the great majority of those eligible for its training
programs are in need of basic education. Many other indications of the need
for adult education could be cited. Yet the opportunities for adult basic edu-

cation are few, the problems of motivation are practically unsolved, and new

approaches and techniques are needed. Recent developments in educational
technology appear to have special applicability to the needs of the adult learner.
Imaginative efforts in many communities indicate that obstacles can be over-

come. Experience has shown that employees are more likely to take advantage
of supplementary education if provided at the workplace.

10. The Manpower Development and Training Act has made a start in the re-
training of employees and the unemployed. But the program must still be
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described as experimental in scale; we recommend that it be expanded. Stieber
points out that training allowances under the U.S. program are far smaller relative
to wage rates than those in European retraining programs. With labor markets
tightening, retraining has added urgency.

11. The laws of some States prevent unemployed workers from receiving
training while drawing unemployment insurance. Such laws should be changed
by Federal and State action. In the long run, unemployment insurance funds
would probably be saved by offering a monetary incentive (over and above
unemployment insurance benefits) for training to be at least equal to the added
clothing, meals, transportation, and tuition costs involved.

12. Training and retraining for most jobs occur at the workplace as a re-
sponsibility of the employer. The members of the Commission have been im-
pressed by the extensive and increasing amount of training and education that
occurs within private business, and also by the relative speed with which new
jobs can be learned by American workers. Effective as on-the-job training is
for the teaching of specific skills, it is limited in its ability to review and improve
basic education. The community must take major responsibility for the latter.
However, added incentives could be given to encourage workers to undertake
educational programs outside working hours.2 One promising approach would
be for management and labor to develop programs under which workers would
be encouraged to engage in full-time education during periods of layoff and
during negotiated sabbatical leaves.

13. It has been far too common in the tradition of mass free education to
ascribe inadequacies to the individual student rather than to adapt educational
techniques to meet the needs or to overcome the limitations of individuals. Re-
ducing economic barriers helps those who can succeed in the well-established
techniques of formal education and training. They do nothing for those in and
out of school who cannot make effective use of established patterns and ap-
proaches to education. The task of expanding educational opportunity must
also focus on adjusting the system to meet the needs of those who cannot make
effective use of existing educational methods. A considerable amount of experi-
mentation and research in applying computer and information technologies to
educational problems is under way. Much of what is being done bears on
compensatory educational techniques for disadvantaged people in the labor force
and on the development of a system of continuous, lifelong education.

Through newer techniques, a wider variety of individual learning behaviors
and motivations can be recognized and accommodated. The new technologies
can also relieve teachers of mechanical and administrative chores so that they
can spend more time helping individual students. New information 1.schnologies
are also being applied to keeping curriculums up to date in a wide variety of
subject matter areas. The experimentation with new educational technologies
has thus far been limited in scale, but the results have been exciting in regard to

2 Great Britain recently passed the Industrial Training Act which imposes a training tax on all employers
that is rebated to those who establish approved training programs. Small employers may pool their training

. efforts in order to obtain the rebate. No experience has yet been accumulated.



expanding educational opportunity to those who have heretofore been regarded as
poor learners or poorly motivated.

14. In retrospect, one of the highest return investments we as a nation have
made was the GI bill following the Second World War and the Korean war. Not
only did we aid veterans to make up lost years but we brought about a veritable
social revolution. Men and women whose backgrounds precluded the possibility
of higher education and advanced training were lifted into totally unexpected
positions in life. And in simple monetary terms, the investment has already been
returned in taxes on their higher incomes. The lesson should not be forgotten
or neglected.

The Commission regards universal and widespread education as one of the most
important goals for America. Heartening progress is under way. But enormous
tasks lie ahead before the potential inherent in our human resources is realized,
and before the promise of equal opportunity in a democratic society is fulfilled.
The Commission feels strongly that educational programs of high quality should
be available to all youth. By high quality we refer to programs with adequate
resources, well-trained teachers, suitable buildings, and appropriate curriculums
and educational methods.

B. Matching Men and Jobs

Adjustment by workers to technological and other change Would be helped by
improved operation of the labor market. Frictional unemployment can be mini-
mized only if workers seeking jobs and employers seeking workers can be brought
together efficiently.

The labor market is a complex market, or group of markets, including all
classes of workers from the unskilled to professionals and executives. The labor
market for most occupations is local, but there are regional and even national
markets in some occupations. There is a tendency for markets to widen as
mobility increases. In many cases, necessary or desirable adjustments to change
involve long-distance moves, even coast-to-coast, and require a communication
system that is nationwide.

Labor Market Information

The first requirement for an orderly labor market and satisfactory adjustment
to change is adequate information. Alternative employment opportunities are
real to the individual only if he is aware of their existence. Displaced workers,
those vulnerable to displacement, and those who want to improve their standing in
the labor market can make reasonably appropriate decisions only if they have
information, not only about present opportunities but about the future outlook for
alternative occupations.

The job seeker, whether unemployed or seeking better employment, has little
information available concerning alternative job openings. Many placement
agencies, labor unions, trade associations, and other organizations are involved
in the process of matching men and jobs. Most of them serve limited clientele, TECHNOLOGY and 49
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ment services are available to all and serve the full range of occupations. Yet
they have information available only on those job openings which are listed with
them by employers; and employers can learn from the public employment service
only of that minority of workers who are registered there. Most information
concerning job opportunities passes by word of mouth through an informal but
effective grapevine, but the information provided is of limited scope.

The Bureau of Labor Statistics makes reasonably accurate long-range projec-
'c 4tions of national employment trends by occupation and industry. The U.S.

Employment Service and its affiliated State agencies supply increasing amounts
of information about local employment trends. But there is simply no place in
any local labor market, let alone on a regional or national basis, where indi-
vidual job seekers or employers can discover the full range of possible jobs or
employees available. The outlook for employment at the local and regional
level and the probable durability and potential of any choice made is usually
unknown to the individual. The adjustment process can be improved consider-
ably through provision of more and better information concerning present oppor-
tunities and their future promise. Some of the needed improvements follow.

1. To give job seekers and employers access to specific job openings and
potential employees, the Commission recommends that a computerized nation-
wide service for matching men to jobs be established. The technical feasibility
of such a system has been established in studies sponsored by the Commission.
With local centers feeding into regional centers information relevant at that
level, and these in turn feeding into a nationwide job and manpower bank, the
service could provide detailed information on the manpower requirements of
job vacancies and the personal characteristics of job seekers.3 The technological
knowledge is available for he development of the equipment and the costs are
within reason. Problems relating to the most effective methods of coding and
similar problems remain to be worked out, but these can be solved if the commit-
ment is made to develop the system.

The proposed communication system could be organized in several ways. It
could be a nonprofit public service corporation with joint public and private
ownership, or a part of the U.S. Employment Service. Each has advantages and
disadvantages. The question of the appropriate form of organization is subsid-
iary to the basic recommendation that the system be established. However,
some of the Commission members prefer the first possibility. The Commission
believes that it would be sound policy for employers to list all or most job
openings through some generally available mechanism. The proposed system
would strongly encourage such listing. An obvious beginning would be for the
Federal Government to list all of its openings with the system through the U.S.
Employment Service.*

3 In cooperation with the U.S. Employment Service, the State of California has experimented with a com-
puterized system and further experimentation is now contemplated on an iaterstate basis.

*For comment by several Commission members, see p. 56.



The operation of the system, if it were organized as a joint public-private
corporation, would be as follows: Every employer could, if he wished, have in
his own establishment a terminal giving access to information concerning the
detailed characteristics of all job seekers. Employers could themselves choose
whom to interview rather than depend upon others to refer prospective employees.
Small businesses might have access to the system through jointly operated
terminals or by placing job orders with the employment service. The job seeker
would participate in the system either directly or through his own chosen repre-
sentativethe public employment service, a private employment agency, either
fee-charging or eleemosynary, a labor union, or some other agency which, through
its own terminal, would have access to the requirements of prospective employers.
Either employer or employee could place any desired restriction upon use of the
information supplied, and appropriate safeguards could be established to guard
against invasion of privacy.

If the communication system were a separate enterprise, the public employ-
ment service would be relieved of a purely mechanical function and allowed to
focus all of its resources upon the needs of the unemployed and those seeking
better jobs. The job seeker, in turn, could pursue his job search in an orderly
fashion under the auspices of the public employment service or other employ-
ment agency. Alternatively, the operations of the public employment service
might be computerized with local systems linked into a national system. The
question of the appropriate ownership of the employment information system is
separate from the desirability of the system itself. We recommend its careful
study.

2. To warn of vulnerability to displacement and aid rational choke among
alternatives as well as provide businessmen and public officials with bettei tools
for long-range planning, short- and long-term forecasts of local and regional occu-
pational demand and manpower availability should be improved and made more
readily available. A focal point should be eetablished in each community,
probably in the local public employment service, where national trends and in-
formation from local businessmen, public officials, universities, and other sources
can be translated into 1 to 10 year forecasts of likely local and regional man-
power and employment developments. Not only employees and emplo)ers but
those concerned with counseling and guidance, educational and urban planning,
and economic development would be assisted by such guides to future prospects.
The Public Employment Service

The public employment service is federally financed but State operated.
Some States operate imaginative, efficient employment services; others appear
to have less effective services. There is need for high nationwide standards.
Moreover, labor markets are not necessarily organized according to State bound-
aries. While the markets for some skills are intrastate, many labor markets
overlap State boundaries and many are regional or national. Interstate co-
operation ainong the State services exists at present, but appears sporadic and
slow. State salary structures impede recruitment of quality personnel. The
present system is not well suited to innovations like the computerized job infor-
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mation service which should operate on a nationwide basis. For all of these
reasons, we believe the public employment service should become a Federal
agency and then be provided with the resources to do its job.*

Geographic Relocation
While encouragement of labor mobility is essential, emphasis should be placed

on attempts to rehabilitate economically distressed areas through regional plan-
ning and Federal financial and technical assistance. Efforts should be made
to bring jobs to areas where workers live and to utilize fully existing social in-
vestments in community facilities, schools, churches, etc.

The availability of alternative sources of employment may be of little value
to the displaced employee if they are too far away. The problems of depressed
areas have received considerable attention in the past few years but are still
far from solution. Economic and technological changes leave regions and their
people isolated, stranded, unemployed, and poor, their resources and social in-
vestments underutilized or abandoned. The initial approach, appropriately, was
to attempt to bring the jobs to the people, many of whom had been isolated from
the economy's mainstream by the vagaries of technological change. The public
obligation to give a geographical dimension to the freedom. of occupational choice
was first recognized in the labor adjustment provisions of the Trade Expansion
Act. Subsequently, positive support was provided in the 1963 Amendments to
the Manpower Development and Training Act. Not as a general policy but as
an experiment and as a demonstration, the Secretary ,if Labor was authorized to
provide grants and loans to cover the direct costs of workers moving from labor
surplus areas to promised jobs in more favorable economic areas.

At first, the program was burdened by the generally high levels of unemploy-
ment. As labor markets have tightened around the country, the availability of
relocation assistance is demonstrating its value. Much should be learned from
the current experiments in the design of a permanent program.

In such relocation efforts, careful consideration must be given to the total
consequences. There are values in stable communities; when it is possible,
economic development should be promoted in declining areas. We commend the
continuing experimentation which is going into the rehabilitation of Appalachia
and other depressed areas.

To people whose experience and resources are limited, fear of the unknown
is probably a more important obstacle to geographical mobility than the financial
cost of moving.4

*For comments by Commission members, see p. 57.

4 A successful relocation program will require advance information on the nature of job opportunities, housing,
and transportation. It may be necessary to meet the losses entailed in selling a house in an area of falling
employment. Such losses are frequently absorbed by firms transferring their managerial personnel or engineers
and scientists, but seldom for industrial workers.

The worker and his wife will need an opportunity to visit the prospective community. Counseling will be
needed at both ends of the transfer, as well as assistance in finding housing and fitting into the community.
For many, close followup for substantial periods may be necessary to prevent discouragement. New jobs must
be found when others are lost. All these and moving costs, too, will often be necessary. Even then relocation
will make a marginal, though worthwhile, contribution to adjustment.



Another important obstacle to the geographical matching of men and jobs
remains almost unnoticed. Part of labor displacement results from the tendency
of industry to follow the movement to the suburbs, while the poor, many of whom
have been victims of technological change in agriculture, remain trapped in the
central city. If one is too poor to own and operate an automobile ;t may be lit-
erally true that "you can't get there from here." 5 A solution to this problem is
essential, not only for adjustment to technological change but for the att ick on
poverty and the reduction of riots and strife.

Eliminating Social Barriers to Employment 6

The process of successful adjustment can also be impeded by any number of
social barriers which bar certain workers from certain jobs. These practices
include discrimination based on race, age, or sex and arbitrary control over
hiring or training, as in certain apprenticeship programs. Such practices cannot
be condoned for they prevent the Nation from fully using its human resources or
using them efficiently. The government has through legal and administrative
actions attempted to eliminate these practices. However effective it has been, the
road to realistic solutions is a long one.

This Commission has taken special cognizance of the civil rights "revolution."
The heart of the problem faced by Negroes as they strive to enter the mainstream
of American economic life is employment opportunity. That this also lies at the
heart of adjustment to technological change is no surprise. Therefore, it is clear
that a healthy, rapidly growing economy is a necessary condition for Negro
progress. However, by itself it is probably not enough. For more than 300
years, the Negro has been systematically denied his rightful place in American
society. This denial has taken its toll in many ways. In order to develop and
use fully the potential of America's Negroes, special programs will be needed
programs which systematically attempt to compensate as rapidly as possible for
300 years of systematic denial. The cost of these programs will be high, but it
will be small in relation to the human costs of 300 years of deprivation, and it will
also be small in relation to the benefits society will reap. It is probably fair to
consider such expenditures in much the same light as we considered expenditures
for returning GI's after the Second World War. Only now are we fully recogniz-
ing the benefits of this investment. The same will be true of the special programs
which will permit Negroes their rightful place in a democratic society.

C. Facilitating Regional Adjustment*
All regions have not shared equally in the unprecedented economic growth

that this Nation has enjoyed since the end of the Second World War. The

6 One member of this Comndssion, before the Los Angeles riots, had some of his students conduct an experi-
ment in the Watts area. They were instructed to travel by public transportation from the center of Watts to
various areas of employment throughout the city. Most of the trips involved several bus changes and at least
11/2 hours of travel each way. It was literally impossible to get from Watts to one important employment area
by public transportation in time for work in the morning.

6 In relation to this section, see M. T. Puryear, The Negro in the American Economy (0 .

For general comments on this section by several Commission members, see pp. 57-58.
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economies of many regions have, in fact, declined, leaving pools of unemploy-
ment, poverty, and hardship. In a dynamic economy characterized by tech.
nological change as -well as by shifts in demand, depletion of resources, and
other locational factors, such geographic inequities can perhaps be expected
but this does not lessen the hardships involved. Following are some examples
of the regional changes that occur and problems that result :

a. The introduction of improved coal-mining equipment plus the in-
creased use of petroleum and natural gas as a source of energy contributed
to the problems of Appalachia.

b. The development of new agricultural machinery and chemistry re-
sulted in the emergence of large, highly mechanized and industrialized
farm operations which reduced labor requirements in predominantly agri-
cultural areas.

c. The replacement of steam locomotives by diesel engines destroyed
the economy of communities whose function was the repair and maintenance
of steam-operated railroad equipment.

When the impact of economic and technological change has caused certain
regions to fall behind the progress of the Nation as a whole, the Federal Govern-
ment has found itself with new responsibilities. Usually the forces impinging
upon the declining regions are beyond their control. In addition, various
Federal programs have sometimes unwittingly contributed to regional problems.
For instance, Federal housing policies have contributed to urban "sprawl"
and the defense and space programs have redistributed manpower resources,
concentrating scientists and engineers particularly in only a few regions. The
resources and too often the leadership available at the regional level are limited.
In recent years Congress has provided assistance to "distressed areas" through
the Area Redevelopment Administration, the Manpower Development and Train-
ing Act, the Economic Development Administration, the State Technical Services
Act, and the special program for Appalachia. But so far, the Federal Govern-
ment has found it difficult to cut through the layers of State and local govern-
mental structure involved to get to the heart of the problem of local economic
growth.

There are no easy solutions to the problems posed by regional economic disloca-
tion. In the final analysis, however, the Nation is faced with the choice of
rebuilding and assisting distressed communities until they become self-sustaining,
or of abandoning them altogether. As a wealthy nation, we do have the re-
sources, and assistance to such communities can be considered an investment in
the Nation's future. This Commission believes that a concerted effort to re-
vitalize potentially viable communities is required. Such assistance should be
designed to encourage self-help within the community, and should be formulated
with the needs of thex 'ire regional economy in mind. The types of assistance
needed include the following:
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1. A comprehensive economic analysis must be the first step. Such an
analysis must clearly identify the current and likely future problems which face
each region and the resources available to meet these problems.

2. Wherever possible, new technological developments should be used to stimu-
late regional economic growth. Information about, new technology must be
made available to each region, and each should be assisted in applying th:s
infGr (nation. The recently enacted State Technical Services Act may help in
this regard, although more emphasis on a regional rather than State orientation
appears to be required.

3. Assistance in the form of venture capital is required to permit each region
to take full advantage of the opportunities presented by technological change.
Such capital is needed to encourage entrepreneurship and to stimulate the
development of new industry based on the emerging technologies.

A,

4. Direct financial assistance is needed to help distressed communities up-
date and improve education, highway, and service facilities (water, seNN age, etc.) .

Improved schools and other institutions for upgrading human resources are
particularly important. When developed as part of an overall plan, the im-
provement of such facilities could provide both the physical base and the
stimulus for self-sustaining economic growth of the community.

A better understanding of what constitutes an "economic region" and an ad-
ministrative framework capable of approaching the problem on a broad regional
basis is required in dealing with the problems of regional economic growth and
adjustment. The boundaries of economic regions must generally be drawn with-
out regard to State lines. At the present time the Federal Reserve System seems
to offer the most viable mechanism for developing and implementing regional
programs. Federal Reserve Districts have several advantages as bases for
regional development programs: the Federal Reserve Districts approximate exist-
ing regional economies; they are already established; and, since the Federal
Reserve System is closely associated with private banking institutions, it could
effectively stimulate the application of private funds to the lievelopment of local
and regional economies. Specific recommendations in this respect include the
following:

1. Each Federal Reserve bank should establish a regular program of regional
economic analysis as a means of continually evaluating the problems and oppor-
tunities facing the region. The Federal Reserve banks of Boston and Minneapolis,
which have conducted such programs in the psi, have successfully demonstrated
the role the Federal Reserve System can play in the formation of regional eco-
nomic goals and the policies to meet those goals.

2. It is recommended that each Federal Reserve District establish an "advisory
council for economic growth" composed of leaders from business, labor, govern-
ment, the universities, and other interested groups within the district. The coun-
cil's activities should include the identification and interpretation of all factors
affecting or likely to affect the economic well-being of the district. On the basis
of this analysis the council should prepare comPrehensive program and policy
recommendations directed at both public and private institutions within the dis- TECHNOLOGY and 55
trict; the council itself would have no action authority. the AMERICAN ECONOMY
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3. Capital banks should be established within each Federal Reserve District to
provide venture capital and long-term financing for new and existing companies.
It is suggested that these venture capital banks be financed with private funds
insofar as possible.

4. Regional technical institutes should be established within each region to
keep abreast of new technological developments. Innovations applicable to such
regional needs as pollution, transportation, education, and health, as well as those
offering opportunity or threat to the region's economic structure would be of
particular interest. An important function of these institutes would be to assist
new and existing firms to take maximum advantage of the opportunities offered
by technological advance.

5. A high-level Federal executive is needed within each region to coordinate the
efforts of various existing Federal programs at the regional level. This regional
Federal executive could also serve as a focal point for Federal contacts with State
and local programs.

The Nation can meet its goal of maximum economic growth and its commit-
ment to provide all of its citizens with the opportunity to share in the national
prosperity only when the resources available in all sections of the country are
utilized to their full potential. The recommendations outlined are designed to
meet this goal.

Comment noted on p. 50 by Mr. Hayes and Mr. Reuther, joined by
Mr. Young:

We share the view that the President should be urged to issue an Executive order under
which all Government procurement contracts would require the contractors to list with the
public employment service all job openings to be filled by new hires.

The steps proposed in the report to encourage voluntary listing of other employers' job
openings with the service should be given a trial. If, however, they fail to achieve compre-
hensive listing of job openings, we will need legislation directed toward that end. Such
legislation should deny experience-rating tax benefits under the unemployment insurance laws
to employers who refuse to list their job openings with the service.

Where union hiring halls or other union-management arrangements are in operation, they
would be acceptab/e in lieu of listing with the service.

Further, a new Federal standard should be adopted for the State unemployment insurance
laws which would prevent the States from requiring claimants to make an independent search
for work in addition to registering for employment with the service.

At present, the service is the victim of a vicious circle. The "independent search" require-
ment herds workers to the hiring gates of employers, thus relieving them of the necessity to
list their job openings. Qualified workers not claiming unemployment insurance do not reg-
ister with the service because employers do not list openings with it. Many employers do
not list their openings because the service cannot provide such qualified workers.



Comment noted on p. 52 by Mr. Sporn:

I fully agree with the need for raising the level of performance of many of the State
employment services. However, the basis for choosing federalization of the State employ-
ment services as the means to that end, here developed, is that State operation yields differing
degrees of effectiveness among the States. This would appear to prcvide the most con-
vincing argument for continuance of State-operated employment services. There would
thus be assured the continued diversity of approach and experimentation, with the excellent
performance of some acting as a spur and encouragement for others to meet or surpass the

standards of excellence clearly demonstrated as possible. It is disappointing to have the
report take a defeatist position and advocate federalization. I am fearful that such a step
would discourage ,3tperimentation and would assure uniformity but on a general level of

mediocrity.

Comment noted on p. 52 by Mr. Haggerty:

I am in general agreement with Mr. Sporn's comment on this point. I am particularly
concerned that federalization could interfere with the flexibility of the State system which
allows it to respond to local needs. But I would emphasize the need for a strong Federal
role in the interstate aspects of employment service activities.

Comment noted on p. 53 by Mr. Sporn:

The problem of the economically distressed regions that have failed to participate ade-
quately in the Nation's economic growth and development is one that merits a great deal
of effort to find a solution. I strongly endorse such efforts as those being made by the
Appalachian Regional Commission. I regret, however, that I am compelled to dissent

from the superficial analysis and bromidic prescriptions for the problems of regional eco-
nomic distress presented in this report.

I can see no merit in the suggestion that the Federal Reserve Distric;s and the Fed-
eral Reserve banks assume responsibility for regional economic development programs,
nor has there been any evidence that regional technical institutes can contribute significantly
to the development of economically distressed areas. Indeed, while technological change
may account for some regional dislocations, such dislocations can be traced, in far larger
measure, to other causes. For example, in Appalachia the difficulties of the coal industry

are largely attributable to the rise in the level of economic well-being and the consequent
shift in consumer preference for fuels other than coal that are more attractive and iess
burdensome to use. That the coal industry, in the past 4 years, has been able to reverse its

decline and grow by about 25 percent is largely am-Mutable to the introduction of new
technology that has made possible lower costs and lower prices.

While I concur with the intent of this section to promote greater regional development
efforts, I believe that this complex subject requires far more study and careful analysis
than is presented here. There is a great deal of diversity among regions, and even h._ tLe
case of Appalachia, the region is characterized more by diversity among its several parts
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than by any uniformity. The solution of regional problems, therefore, requires earnest and
careful study and the development of programs at the regional and local level to develop
solutions suited to the particular conditions in each case. I am, therefore, compelled to
dissent from the analysis and recommendations presented here because I believe that they
can only result in misguided efforts that would fail to contribute to the solution of the prob-
lems of economically depressed areas, and could even intensify their distress.

Comment noted on p. 53 by Mr. Beirne, Mr. Hayes, and Mr. Reuther:

While we do not associate ourserves with Mr. Sporn's comment on this subject, we do
share his opposition to the suggestion that the Federal Reserve Districts and the Federal
Reserve banks are the appropriate units for regional development purposes. In addition,
we believe that intensive study should be given to regional development experiences in other
countries with a view to learning what might be applicable to the United States.



PART II Chapter Five

FACILITATING ADJUSTMENT
TO CHANGE: Private Policies
The emphasis placed thus far on public policy is not intended to imply that

the Federal Government has the sole responsibility for adjustment to technologi-
cal change, for such adjustments occur constantly without governmental assist-
ance. Indeed, one of the principal strengths of our private enterprise system
is its flexibility in permitting changes to occur. To be sure, the Government's
role in this connection is important : to provide a favorable environment for
change and to act cooperatively with private parties when its assistance is needed.
But in the final analysis, the parties themselves must make the decisions and work
out the detailed problems of adjustment. It may be added that the private
sector accounts for more than four-fifths of wage and salary employment and an
even greater proportion of total employment.

Most changes are of manageable proportions; they involve a relatively small
number of persons and have their own unique characteristics and requirements.
Thus they do not lend themselves easily to imposed governmental solutions, which
by their very nature must be comprehensive and general. On the other hand, an
effective private adjustment program may receive substantial support from
available public resources.

The presence of privately developed programs decreases the pressure for
general legislation. Simple mechanisms which can be applied flexibly to indi-
vidual situations are preferable to legislation, and for this reason public policy
in recent years has concentrated on giving administrative and financial aid to
private adjustment mechanisms.

In effect, governmental policy has provided more; not less, private flexibility in
coping with the adjustment requirements of technological change. This orienta-
tion is designed to meet the mutual needs of management and labor and deserves
their joint support.

A responsible private manpower policyan essential element in the successful
adjustment to technological changemust necessarily do more than cushion the
adverse impacts of change. It must also exploit the considerable opportunities
created by technological change to develop new and more rewarding jobs for
the people it displaces.

The recommendations in this report are directed at developing a society in
which as many people as possible contribute creatively to change and share in
its benefits. Such a society is both desirable and attainable, not in spite of
modern technology, but indeed, because of it. Thus, these recommendations are
not intended to substitute government fiat for private judgments; rather, they
are designed simply to assist employers and employees to work out their own
adj ustments. TECHNOLOGY and 59
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A. Requirements for Adjustment

Whatever the characteristics of a given situation brought about by technologi-
cal change, an adequate adjustment program must satisfy certain basic require-
ments. First, those displaced should be offered either a substantially equivalent
or better alternative job or the training or education required to obtain such a
job. This objective cannot be achieved unless displaced workers have access to
the full range of available alternatives. Second, they should be guaranteed
adequate financial security while searching for alternative jobs or while under-
taking training. Third, they should be given sufficient financial assistance to
permit them to relocate their families whenever this becomes necessary. Fourth,
they should be protected against forefeiture of earned security rights, such as
vacation, retirement, insurance, and related credits, resulting from job
displacements.

Many private adjustment programs, formal as well as informal, go far toward
meeting these basic requirements. To illustrate, 40 percent of the approximately
8 million persons who changed employers in 1961 experienced no unemploy-
ment in the process. Even that figure is probably understated because it excludes
successful job changes within a given company. Another 25 percent were
empkyed again within 4 weeks. Job changes were attributable about equally
to three causes: voluntary moves to improve status, involuntary loss of jobs, and
shifts resulting from illness or from other personal reasons.

It is difficult to estimate how many persons are covered by adequate adjust-
ment programs. Beyond the well-known formal and collectively bargained
programs, much is undertaken by managements on their own initiative or in
conjunction with public agencies and community service organizations. Quali-
tative assessment is also difficult. Because of the dearth of available informa-
tion, we suggest that the Department of Labor and the Department of Commerce
systematically investigate and report publicly on successful private adjustment
programs developed through either collective bargaining or the unilateral efforts
of management. This would not only add to the present store of general knowl-
edge about the adequacy of adjustment coverage, but also would permit more
extensive communication about effective adjustment programs among and be-
tween employers, employees, and unions.

As increasing attention is given to adjustment programs, standards of ade-
quacy are bound to rise; today's more advanced ideas will be commonplace
tomorrow. We may expect not only wider variety in the methods of adjustment,
but also greater flexibility. For example, employers should be encouraged to
give employees a chance to try new jobs without forfeiting their rights to old
jobs. Assurance to workers that they are not limited to one irrevocable choice
among several alternatives may remove a major cause for resisting adjustments
to change.



B. Methods of Facilitating Adjustment to Change
There is general agreement that wherever possible reductions in the work force

necessitated by technological change should be accomplished by attrition. The
extent of reliance on attrition, however, could be increased by better manpower
planning.

One of the main objectives of manpower planning is to obviate the need for
sudden and substantial layoffs and ease the impact on those who must be dis-
placed. By studying attrition ratios and the age structure of the work force and
by attempting to project manpower requirements, employers could do a better
job of integrating hiring and layoff policies with the introduction of change.
For instance, to the extent that necessary adjustments are made in a period of
generally good economic conditions when job alternatives are relatively vbundant,
the burden of unemployment during less prosperous times is correspondingly
reduced. Conversely, when obsolete work and manning patterns persist in an
expanding economy, managements are more likely to eliminate jobs during a
business downturn, with the result that a displaced employee must look for
alternative jobs when they are least available and when his resources are likely
to be least adequate.

Because laid-off employees need time to explore alternative job opportunities,
Government agencies, unions, and others have increasingly emphasized the need
for an "early warning system" which will alert employees to the possibility or
inevitability of future compulsory job changes. Formal arrangements for advance
notice do exist, but the notice periods are generally relatively short. Manage-
ments have been reluctant to enter into formal advance notice agreements for
several reasons: fear that the firm's competitive position may be endangered,
concern that employees will seek other jobs before the change is actually
effected, and apprehension that such advafice notice will cause a serious decline
in worker productivity. Recent research suggests that employer fears of pre-
mature job-changing are largely unfounded, especially if employees must forego
severance pay and related assistance should they depart before jobs have been
terminated. Fear of reduced employee morale and efficiency also seems un-
warranted, especially when managements combine advance notice with assist-
ance to affected workers seeking new jobs.

Although employers must take the initiative in giving advance notice of their
own planned technological changes, the broad dissemination of information
about general technological developments throughout an industry or region
would alert employers, unions, and employees alike to the possibility and timing
of changes. Such a general sharing of information could be effected through
periodic conferences between Federal, State, and municipal government officials,
employers, and unions about the state of technology in various industries and
would assist all parties to prepare for impending changes.

The value to employees of advance notice of technological change can be
greatly enhanced if it is accompanied by assistance in finding alternative jobs
or securing additional training or education. Employees should be given either TECHNOLOGY and 61
time off with pay to look for other jobs or financial assistance while they upgrade the AMERICAN ECONOMY
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their skills through additional training or education. Employers willing to
lend this type of assistance might well make it dependent upon the employees'
commitment to stay at their present jobs through the transitional period.

Alternative or additional assistance can take the form of counseling, job
referral service, or on-the-job training, with the last, in particular, offering great
potential benefit to employers, employees, and the community at large. It is now
generally conceded that the most efficient method of training workers for existing
job vacancies is by instruction on the job. However, sufficient knowledge about
the potential capacities of employees is lacking; consequently, many are not givea
training for jobs at the highest levels of their capabilities. The most frequently
cited example of this deficiency in current adjustment programs is management's
failure to promote more blue-collar workers to white-collar jobs, even though
many skilled craftsmen are quite capable of learning work now assigned to
junior engineers and white-collar technicians. To the extent that this condition
prevails, employers waste existing human assets while substantially raising
recruitment costs. To the extent that assistance measures outlined above prevent
unemployment, individual managements and the community as a whole would
benefit from reduced unemployment insurance costs and, in even greater measure,
from the establishment of a more equitable system of sharing the costs of progress.

C. Protecting the Earned Benefit Rights of Displaced Employees

The United States does not provide by law that private as well as public em-
ployment automatically carries such benefits as paid vacations and holidays, sick
leave, severance pay, and the like. Traditionally, we have relied upon the en-
lightened self-interest of individual employers or the pressures of collective bar-
gaining to secure these and related benefits for employees. Even in the few
instances in which nonwaivable rights have been established by law, some
classes of employees remain uncovered.

The principal device developed by American unions to protect the job in-
terests of those they represent is senioritya system of employment preference
based on length of service. Employees with the longest service are given the
greatest job security and the best opportunities for advancement. In addition,
rights to certain benefits and the amounts of some of them are determined on
the basis of seniority. More than any other provision of the collective agreement,
seniority affects employees' economic security. In industries characterized by
a steady reduction in total employment, length of service is the principal protec-
tion against job loss. In cases of mass layoffs, an employee's chances of being
retained or recalled will very likely depend upon such factors as the basis for
determining seniority preference (e.g., plant, departmental, or craft) , the pro-
vision for trial periods to "make out" on a new job, and the extent to which
"bumping" is permitted.

The seniority principle has become so important that it is embodied in virtually
every collective agreement, and it undoubtedly has exercised considerable in-
fluence on personnel policies of many unorganized firms. And although it is a
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creation of a collective agreement and lacks independent legal status, seniority
is almost universally regarded by employees as a valuable property right.

It should not be surprising, therefore, that unions usually insist upon the strict
enforcement of seniority provisions in their collective agreements, especially in
respect to layoffs and recalls. Seniority, however, does not create jobs and there-
fore cannot be relied upon as the sole protection against technological change.
Because of the heavy reliance placed on private arrangements to provide certain
benefits and protections to workers, loss of a job usually also entails loss of
vacation eligibility, loss of various forms of insurance protection for the worker
and his family, and, frequently, loss of pension rights as -Well.

The loss of pension rights is particularly serious since the worker cannot relive
the years during which he accumulated the pension entitlement that vanished
with his job. Private pension plans now cover approximately 25 million workers.

These plans differ widely, however, not only in formal structure, but also in
eligibility requirements, benefit levels, methods of funding, and vesting pro-
visions. Many assert that pension benefits should be "portable" in order not to
inhibit labor mobility, and that in any event pensions are a form of deferred
wages which "belong" to employees. These claims have led to frequent demands
for compulsory minimum vesting as a condition of approval for any pension
plan by the Internal Revenue Service, without which empkyer contributions
cannot be deducted as a business expense. Such a proposal is included in the
1965 Report of the President's Committee on Corporate Pension Funds and Other
Private Retirement and Welfare Programs. Opponents argue that the added
expense it entails will discourage the kind of experimentation that has brought
such vitality to the private pension movement in this country. Whatever the
merit of opposing arguments, the most recent survey by the U.S. Bureau of Labor
Statistics showed that more than two-thirds of private pension plans, covering
60 percent of employees with private pension rights, included some form of
vesting. The Commission takes no position on the adequacy of the pace of this
development but hopes that the movements toward portability and vesting will
continue.

Of equal or greater concern in the administration of private pension plans
are eligibility requirements, investment policies, funding arrangements, and dis-
closure of relevant information to plan participants. The last problem is at least
partially covered by the Federal Welfare and Pension Plans Disclosure Act and bysimilar laws in some States; but unduly restrictive eligibility requirements and
unsound investment policies sometimes lead to the disappointment of legitimate
expectations on the part of employees. We favor whatever legislative or admin-
istrative measures may be necessary to promote greater equity and security
in the establishment and administration of private pension plans. Specifically,
we recommend that careful study be given to a legislative system of reinsurance
for private pension plans similar to the reinsurance of bank deposits through the
Federal Deposit Insurance CorporatiOn.-

Although not as widespread as pension plans, profit-sharing arrangements
are gaining increasing favor in the American economy, especially among unor-
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ganiza employers and usually for salaried workers only. As in the case of
pensions, employer contributions must be revocable; but profit-sharing, which
is geared to the actual business performance of the enterprise, permits greater
flexibility in the employer's commitment while at the same time allowing for more
rapid and substantial increases in the equity of employees of a successful firm.
By their very nature, however, profit-sharing plans cannot guarantee the kind of
security afforded by pension plans.

An increasing number of worken-,, both organized and unorganized, participate
in group plans for life and health insurance at substantially reduced rates.
Severane.. of employment may present the employee with the equally impractical
choices of forfeiting these benefits or converting them to individual policies at
prohibitive cost. Increased efforts should be devoted to making such benefits
portable, especially among employers in a given industry or area. Similarly,
provisions of the type incorporated in some collective agreements to continue the
life and health insurance coverage of employees during temporary periods of
unemployment should be encouraged, as should arrangements for areawide or
industrywide coverage for health and welfare plans.1

D. Hours of Work, Leisure, and the Adjustment Process
Full employment is not the only requirement for free choice between work

and leisure. Under present practices, the tendency is to force choice between
an arbitrary pattern of work and no job at all. Industry needs to develop a
more flexible system of determining work schedules. The increasing numbers
of youth and women in the labor force indicate the rising demand for part-time
jobs. Insofar as any industry can develop its program of production to accom-
modate itself to employ even a small percentage of its work force on a part-time
basis, it needs to implement the concept. We should, and no doubt will, continue
to use a portion of rising productivity to add to leisure. Such increased leisure
can take a number of forms: periodic extended vacation periods; more holidays;
earlier retirement, including "phased retirement" which permits gradual reduc-
tion in length of the workday or workweek commencing a few years before actual
retirement; sabbatical leaves to provide opportunities for extended physical rest,
personal reappraisal, retraining, and additional education; and, of course, reduced
hours of work.

I It has been suggested that tNe investment tax credit under the Internal Revenue Act be used as a device to
facilitate adjustment of displacei persons and to protect them against some of the consequences of loss of
security and accumulated job rights. The proposal is that one-half of the investment credit that each firm is
entitled to be placed in reserve in a Government trust fund to meet the needs resulting from discmployment of
a firm's employees. Some of the possible benefits might be supplementation of unemployment compensation,
retraining allowances, wages of a lower-paid new job or inferior fringe benefits, an annuity equivalent of lost
pension rights, or relocation costs. At the end of 5 years, any unused portions of the trust fund account would
be returned to the appropriate firms. Thus, the firms would be given a financial incentive to plan their operations
to minimize dislocations. The proposal envisions that if the temporary diversion of part of the investment credit
reduced the incentive to new investment, the size of the credit would be increased. This, proposal would require
more study than this Commission can give it. We do commend it to the Treasury, the Council of Economic!
Advisers, and other appropriate agencies for study. For a fuller description of the proposal, see UAW, AFLCIO,
Use of Investment Tax Credit to Facilitate Adjustment (f).

2 In relation to this section, see Myron Joseph, Hours of Work Issues (f) ; and Juanita Kreps and Joseph Spengler,
The Leisure Component ol Economic Growth (t).
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As yet, however, no serious attempts have been made to come to grips with the
problem of introducing flexibility into weekly work schedules. Compulsory
overtime work is still a feature of employment in many industries; compulsory
payment of overtime for work performed on Saturdays and Sundays as such is
even more common.

During the course of the Commission's deliberations, we received a special
request from the President to consider the question of "appropriate periods of
workdaily, weekly, annually, and over a lifetime." Accordingly, we devoted
many hours of research, considefation, and debate to that question and to the
separate though related issue of overtime penalties. Having done so, we must
report our inability to reach agreement on any meaningful recommendations in
respect to these problems or to achieve any substantial modification of widely
divergent views held by various Commission members. Under the circumstances,
we unanimously agree that no useful purpose would be served by documenting
our differences, and we pass on to matters on which consensus has been achieved.

E. Collective Bargaining and the Management of Change

Collective bargaining has proved to be an excellent vehicle for the effective
management of change; it permits those directly affected by the change to deal
with it firsthand and with a familiarity that takes into account peculiarities and
problems peculiar to an enterprise. Especially in recent years, so me manage-
ments and unions, occasionally but not usually with the help of outsiders, have
developed with varying degrees of ingenuity and success plans to facilitate change.

We doubt, however, that facilities of the Federal Government have been used
as frequently or with as much imagination as the circumstances permit. We
recognize, of course, the very proper desire of employers and unions to be mas-
ters of their own destinies to the full extent permitted by law. There need be
no conflict, however, between governmental assistance and private autonomy.
The power to decide can and should remain with those who must live with the
decisions that are made; but greater use of government research would contribute
considerably to the soundness of private judgments.

Despite its many successes, collective bargaining has often failed, and some-
times has failed spectacularly, to deal effectively or even responsibly with the
management of change. It has been argued, not unreasonably, that the failures
are the fault of the parties, not of the system.

Procedurally, the process of collective bargaining on basic issues has tended
to stagnate during the life of the agreement and to accelerate frantically in an
atmosphere of crisis immediately preceding contract renewal. Happily, em-
ployers and unions in a number of industries are abandoning this pattern in
favor of more or less continuous discussion. Basic issues such as adjustment
to technological change cannot be resolved, however, by a small team of negotia-
tors working themselves into a state of physical and mental exhaustion for a few
months every 2 or 3 years. These issues must be dealt with patiently, carefully,
and above all, continuously, until satisfactory solutions emerge. This kind of
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bargaining calls for ability of the highest caliber on the part of leaders of both
labor and management.

All of our recommendations presuppose the desirability, if not the necessity,
of a continuing expansion of the economy. In such a climate management and
labor, by the skillful use of various adjustment programs, can take the important
steps necessary to eliminate wasteful and useless work practices. If technological
change can be viewed as an opportunity to be readily embraced rather than as a
cataclysm to be avoided at all costs, then the workers' defense mechanism de-
scribed by Veblen as "the conscientious withdrawal of effiCiency" will gradually
give way 'co a spirit of accommodation and cooperation.

F. Other Private and Public Efforts to Manage Change and
Facilitate Adjustment

Although development of private adjustment programs is principally the
responsibility of the parties immediately involved, useful assistance can be ob-
tained from outside private organizations as well as from government.

Increased management awareness of, and concern for, adequate solutions to ad-
justment problems is reflected in the STEP (Solutions to Employment Problems)
program of the National Association of Manufacturers. Member companies are
surveyed to ascertain the types of programs being used to deal with manpower
problems; each program is verified by members of the STEP staff and evaluated
in terms of its potential usefulness to firms seeking solutions to similar prob-
lems; then the case studies are summarized and circulated among member firms.
Such a program can prove to be very valuable to the overall manpower adjust-
ment capability of the Nation by emphasizing the problem-solving approach
to adjustment situations and by greatly increasing communication relating to
such problems among managements. STEP is also exploring ways to facilitate
the development of community-based approaches to the solution of manpower
problems whereby effective programs are developed through linking private
and public resources to existing and emerging problems.

Another example of a well conceived approach to the solution of manpower
problems is the National Skills Bank of the National Urban League, a com-
puterized file of the capabilities of Negro jobseekers. The plan has emphasized
detailed descriptions of each applicant's work capabilities and potential through
testing and intensive interviewing, and has been effective in opening up a
greater range of jobs. Although this program was directed mainly at trained
persons whose skills were underutilized, the Urban League has also used it to
screen people who need training and other remedial help and to refer them
to available programs. Like the STEP program, the National Skills Bank
attempts to bring both public and private resources in local communities to
bear on manpower problems.

These new programs emphasize the need for longer range and more systematic
planning to prevent adjustment situations from becoming adjustment problems.
And because most adjustment situations are relatively small, there is every
reason to expect that such an approach can prove effective. Large displace-



ments sometimes occur, however, and demand extraordinary efforts to deal
with them. The closing of a large plant or the sudden cancellation of a
major Government contract can throw thousands of workers in a single corn-
znunity out of jobs overnight. The United States is the only industrialized
country that permits the closing of large plants without notice. We have pre-
viously urged that employers give as much notice of such closing as possible ;
we also recommend that the Federal Government follow a like course in announc-
ing contract cancellations.

When disastrous situat;ons of this type do occur, the Federal Government
should coordinate and expedite both public and private job and retraining
alternatives for the unemployed. The vaiue of such a service can be tre-
mendous. It makes possible the rapid search for alternative jobs, the prompt
establishment of necessary training programs, the establishment of an emer-
gency food program from Federal surplus supplies, and the negotiation of agree-
ments with financial institutions for temporary postponement of debt repay-
ments by displaced employees. In short, a wide variety of resources must be
effectively brought to bear in a very short time, and this requires coordinators
well-trained in advance with a working knowledge of the range of resources
available, the kinds of problems to be solved, and the necessary administrative
procedures involved.

G. The Adjustment to Change for Minority Groups
The adjustment to technological as well as to economic and social change

presents special problems for Negroes and other minority groups. No set
of measures promoting public and private adjustment will suffice if the avenues
to education, jobs, advancement, and the highest achievements of our society
can offer are impeded.by iiscrimination. Not until unions, employers, and pri-
vate and public institutions are able to overcome the insidious vestiges of
discrimination based on race, color, sex, religion, or national origin can the
adjustment process be considered adequate for such groups.

At present the economic opportunities of Negroes are barred by exclusive
hiring practices, discriminatory promotion policies, and unreasonable and un-
necessarily restrictive hiring requirements. Some unions refuse to admit more
than a few Negroes to membership, thereby excluding Negroes from apprentice-
ship programs and from many highly skilled jobs in some industries. Too many
employers still fail to provide opportunities for Negroes in executive training
and development programs and thereby foreclose advancement in the ranks
of corporate management. In the process of adjusting to change, every form
of discrimination based on race, color, sex, or religion must be overcome.

Its proponents have always asserted that by precept and example collective
bargaining has benefited unorganized workers as well as union members. Many
individual employers and unions as well as the AFLCIO were speaking out
against racial and ethnic discrimination in employment before the Civil Rights
Act of 1964 was passed, and they played major roles in bringing about the enact-
ment of that Act and other civil rights legislation. Moreover, the AFLCIO
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and many of its affiliates have supported a wide range of other legislation beneficial
to the economically and racially disadvantaged groups in our society. However,
even in those international unions whose dedicated opposition to discrimination
in employment is unchallenged, adherence to these principles is not always as
steadfast at local levels where regional and cultural influences sometimes outweigh
organizational commitments. National multiplant corporations encounter similar
problems with some of their local plant managers. It must be noted that some
unions and some employers, and even some Federal, State, and local agencies,
have a record of discrimination against Negroes and other minority groups that
is a mockery of the basic principles of industrial democracy. All too belatedly,
some leaders of management and organized labor are seeking to make up for
decades of indifference or outright hostility toward these minorities. To a degree,
shifts in their attitudes have been compelled by Title VII of the Civil Rights Act
of 1964 and by similar State enactments. We recommend the strengthening
of the enforcement provisions of this legislation.

Literal adherence to the letter of the law, however, is simply not enough.
Negroes and ethnic minorities in this country have been so conditioned to pat-
terns of discrimination in employment that many will not take the law at its
face value and risk the humiliation of being rejected for employment or union
membership on the irrelevant and invidious grounds of race, color, or national
origin. They need and are entitled to an affirmative assurance. It is not enough
for employers, including Government agencies, to establish a policy against
discrimination in employment ; they should go into the Negro, Mexican-American,
and Puerto Rican communities and actively recruit employees from among them.
They should also lower minimum standards of employment for certain jobs with
unnecessarily and unreasonably high requirements. Such a shift in policy could,
by itself, make available thousands of jobs now out of reach of culturally deprived
groups, including many native white Americans.

In addition to initiating these changes through collective bargaining, those
unions and managements which have not already done so must take steps to assure
that national policies against discrimination are effectively implemented at the
local level. Experience demonstrates that active cooperation of managements
with unions greatly facilitates the elimination of discriminatory practices at the
plant level. Although some progress has been made in opening skilled trades
apprenticeship programs to members of minority groups, much more remains to
be done. Like many employers, a number of unions continue to tolerate differ-
ing degrees of adherence to national policies in various parts of the country ;
but discrimination is a national evil that must be eliminated on a national basis.

We believe that employers and unions alike have an affirmative duty to make
special efforts to aid Negroes and members of other minority groups in obtaining
more and better jobs. Such efforts will not in themselves redress the injustices
which these disadvantaged citizens have already suffered; but surely they are the
very least we should expect from those who profess a belief in democracy.
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What has been said about racial and ethnic minorities applies, though to a
lesser extent, to women and to older workers. fhough discrimination against
them is more easily masked and often justified by plausible reasons, no one can
deny that there is widespread prejudice against employment of women and older
workers as such. Such prejudice has no place in a society dedicated to providing
every person willing and able to work with a useful and suitable job.

H. The Government as a Model Employer
Change and adjustment are not confined to the private sector. Just as public

policy urges greater private labor and management responsibility for facilitat-
ing adjustments, so should government assume like responsibility for managing
the introduction and adjustment to changes affecting its own employees. The
public pressure for increased efficiency in government operations is constant
and insistent; but there is little or no corresponding pressure to improve adjust-
ment programs. We believe, however, that the Federal Government, with 2.5
million civilian employees, has a particular obligation to be a model employer
in the management of change. We also believe the Federal Government could
be a more positive influence by encouraging its contractors to make adequate
provisions for displacement.

Federal protection of the earned worklife credits of its employees is, for the
most part, excellent. Pension rights are vested after 5 years. Life and health
insurance can be transferred to private carriers when an employee leaves without
having to take new physical examinations. However, should an employee choose
to continue his vested pension rights after leaving Federal service, he loses the
family survivorship benefits which would ordinarily apply. In transferring
life and health insurance he loses the benefit of low group rates. Ways should
be explored to correct these deficiencies.

In respect to information about alternative job opportunities, Federal practice
leaves much to be desired. For example, the Federal Government does not list
all job vacancies with the public employment service; yet it urges private em-
ployers to do so. Indeed, there is no central file of available jobs for the Federal
establishment. Although the Civil Service Commission is taking steps to correct
this by establishing new information centers in place of outmoded departmental
boards of examiners, we feel that function should be assigned to the U.S. Employ-
ment Service along with adequate funds to support the activity.

The Federal Government has attempted to increase occupational mobility by
review and change of occupational codes and by breaking down tasks along
work-function lines. Subprofessional careers have been opened up to people
who previously were confined to blue-collar jobs. However, the Government
should reinforce this program by extending its internal training and retraining
efforts. The effectiveness of on-the-job training has been noted elsewhere in this
report, and those observations apply with equal force to public employment.
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Moreover, there should be a concerted effort to ensure that training and education
resources are not disproportionately allocated to those in higher grade and skill
levels. Frequently, lower level employees are not even aware of the resources
available to them; and even when they are, their desires for self-improvement
and advancement are usually given a much lower priority than those of higher
rated employees who have already achieved substantial success within the frame-
work of the existing system.

This suggests a built-in bias or distortion in the way we look at the problem.
It is not enough simply to help those who have already done well to do better;
for this does nothing to correct whatever weaknesses and discrimination there
may be in our methods of defining, recognizing, and rewarding achievement.
We must also expand the opportimities for further development and advancement
far those who have been.relatively less successful but who have the desbce to move
ahead and the willingness to work toward that goal. In providing aich oppor-
tunities and carefully monitoring the results, the Government may gain informa-
tion about our present criteria of "success" that mair be of considerable value to
the whole society.

Education and training budgets of agencies are frequently among the first to
feel the effects of economy drives. The Congress, which has given such extensive
recognition to the value of education and training elsewhere in the economy,
should seek to help agencies sustain their budget requests for training programs.
Moreover, it should seriously consider removing the job-relatedness restrictions
on payments to employees for courses taken on their own time. As matters
stand, this feature tends to exact a relatively tight interpretation of the law for
those in relatively low-skilled jobs, and a relatively loose interpretation for those
in professional and related jobs. State and local governments should also con-
duct themselves as model employers in regard to adjustment to change.

I. The Government as an Experimenter in New Adjustment
Techniques

The Federal Government is in an excellent position to experiment with new
methods to increase worklife flexibility and adjustment techniques. It is a major
contributor to advanced research in education and training technologies as well
as in computer technologies.

Earlier in this report we emphasized the need for an improved system of job
information and for increased access of people to such a system. Accordingly,
recommendations were made for a national computerized man-job matching
system and a reorganized and improved public employment service. Recent
experience has demonstrated, however, that expanding and centralizing job in-
formation centers does not in itself insure that all people wanting work will come
to such centers. Many people in disadvantaged groups either fear or distrust
all governmental offices; some may simply not know how to read well enough to
be aided by printed information. Therefore, we suggest that the Federal Govern-
ment explore new methods of disseminating information to those who need and
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want work, but cannot or will not go to places where such information is normally
given.

The Federal Government should also take the initiative in expanding employ-
ment opportunities by removing what may be rather arbitrary entrance require-
ments for low-skilled jobs. In a recent experiment it removed the requirements
of a written test and a clean police record for some 2,000 jobs in the Washington,
D.C., area. Initial reports suggest that the experiment was highly effective, but
only after considerable effort was made to get the job information to the potential
candidates. All Federal employees will benefit from the removal of functionally
meaningless barriers between jobs. The absence of formal academic credentials
should not, in itself, deny a person access to more rewarding work if he has the
present ability or potential to render good service.

Reducing artificial barriers to achievement of more rewarding careers would
be greatly enhanced by more experimentation in the Federal Government with
new educational technologies. Experimentation elsewhere has demonstrated that
the new technologies hold the potential for reducing training time and adapting
training programs to a variety of individual learning behavior. The problems
and needs of older workers, particularly those at lower skill and occupational
levels, presents an especially important area in which the Federal Government
could be in the forefront of experimentation. Recent developments suggest that
there are new ways to recognize individual potential and to help people realize
a much higher degree of attainment in relatively shorter periods of time. Some
of the experimentation with new methods could be directed at helping to meet
the more critical manpower needs of the Federal Government, especially where
normal sources of supply are inadequate.
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TECHNOLOGY AND UNMET
HUMAN AND COMMUNITY

NEEDS: General Considerations
According to the system of natural liberty, the sovereign has only three
duties to attend to; three duties of great importance, indeed, but plain and
intelligible to common understandings: first, the duty of protecting the
society from the violence and invasion of other independent societies;
secondly, the duty of protecting, as far as possible, every member of the
society from the injustice or oppression of every other member of it, or
the duty of establishing an exact administration of justice; and thirdly,
the duty of erecting and maintaining certain public works and certain
public institutions, which it can never be for the interest of any individual,
or small number of individuals, to erect and maintain; because the profit
could never repay the expense to any individual or small number of indi-
viduals, though it may frequently do much more than repay it to a great
society.

Adam Smith, The Wealth col Nations
(Modern Library edition, p. 651.)

Technology has the potential, whose beginnings we already see, to realize a
persistent human vision : to enlarge the capacities of man and to extend his
control over the environment. Where technology has changed the productive
process, its fruits have been visible in the higher standards of living of people.
But the meaning of technology is not only that it produces more goods, but that
in reducing their cost, it provides the solid foundation for creating "social
equality" among groups. As Joseph Schumpeter put it in his usually pungent
way, "The capitalist achievement does not typically consist in providing more
silk stockings for queens but in bringing them within the reach of factory
girls in return for steadily decreasing amounts of effort."

In directing the attention of this Commission to the impact of technology
on society, the Congress wisely did not limit its instructions to the immediate
tasks of assessing the impact of technology on employment and recommending
measures for easing the adjustments to change; it also asked us to explore the
future. In the light of the technological and social changes expected over the
next decade, we were asked to define "those areas of unmet community and human
needs toward which application of new technologies might most effectively be
directed," to assess "the most effective means of channeling new technologies into
promising directions," and to recommend administrative and legislative steps
"to promote technological changes in the continued economic growth and
improved well-being of our people."

In effect, we are being asked, What can our society have? How does society

/PART III Chapter Six
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decide :Oat it wants? How can it get what it wants? In short, we are being
asked to deal with the quality of American life in the years ahead. This is a
task we approach with awareness of the complexity of the problems.

A. The Possibilities Available

In the 20 years since the end of the Second World War, the annual output of
the American economy has increased from $212 to $676 billion. (If adjusted
for price changes, the real increase, in 1965 dollars, is from $394 to $676.) The
important point is that a 3-percent annual increase in output per man-hour
doubles the national product in about 24 years, or in little over half of an indi-
vidual's working lifetime. This dramatic increase provides us with an unprece-
dented array of choices.

The fruits of our technology and our increasing productivity can be dis-
tributed in differing proportions in three ways: They can directly aid the
individual by increasing his income, shortening his hours, or improving his
worklife; they can be used for communal and social needs to improve the
environment, health, and education of the people; and a portion can be used
to aid other peoples.

If all the productivity gains in the next 20 years were taken solely in the
form of added income, the average per capita earnings would move from its
present $3,181 to $5,802, an increase of 82 percent. In the unlikely event that we
choose to use all our gains for more leisure, then, according to Kreps and Spengler,
"the workweek could fall to 22 hours by 1985; or it would be necessary to work
only 27 weeks of the year; or retirement age could be lowered to 38 years." We
might also apply the savings from productivity to improve the nature and con-
ditions of the work environment itselfto reduce monotony, enlarge jobs, en-
courage variety and rotation ; in short, to increase the satisfactions in work.

We can also use the gains of productivity to satisfy unmet community needs
by larger public investment (choices that would have to be made communally).
New educational technologies can increase the effectiveness of learning. Cen-
tralized, computerized diagnostic services are only one example of potential
health technologies. Efficient transportation and communication, clean air
and water, comfortable housing, attractive and efficient cities can all be had,
though not without large cost and not, perhaps, simultaneously and immediately.
Through new technological meansmachine technologies and intellectual tech-
nologieswe can improve the quality of American life.

A third area is our relationand responsibilityto less advantaged countries.
Their problems are vast. Some are threatened directly by famine, if not simply
incredibly poor diets. Technology, which is one of the chief means of increas-
ing productivity, can find its greatest applications in these countries. The
question of how much aid can be given and how much can be used lies outside
the charge of this Commission. However, we do feel that some share of national
income and some direct application of our technologies will be committed for the
foreseeable future in loans and aid. And this, too, is an option before us.
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B. The Matrix of Decisions

There are two questions before us. One is: What proportions of national
income and increased productivity should go for what ends? The second is:
How adequate are our mechanisms for making such decisions and assessing the
consequences?

There is a widely held beliefderived from our experience in military and
space technologythat few tasks are beyond our technological capability if we
concentrate enough money and manpower upon them. The problems, however,
are not wholly congruent. Although we do possess many sophisticated tools,
the social, political, and economic institutions which must use these tools have
to answer different kinds of questions, for we are not always as agreed upon
economic and social values as we may be on defense and space goals. Moreover,
our relative affluence and technical sophistication should not lead us to believe
that we can attain all our goals at once. Their cost still exceeds our resources.
A study by the National Planning Association on the realization of national goals
agreed upon by the Commission created by President Eisenhower showed that
even with a 4-percent annual increase in national prodpet we would, in 1975,
fall short by $150 billion a year of the possibility of satisfying all those goals at
the same time. Thus we will continue to face the need to set priorities and to
make choices.

We cannot set forth in this report what the specific priorities should be. We
are concerned with how we decide what to choose. Congress has asked us:
"How can human and community needs be met?" But there is a prior question:
"How can they be more readily recognized and agreed upon?"

What concerns us is that we have no such ready means for agreement, that
such decisions are often made piecemeal with no relation to each other, that
"vested interests are often able to obtain unjust shares, and that few mechanisms
are available which allow us to see the range of alternatives and thus enable us to
choose with a comprehension of the consequences of our choices.

One of the difficulties is that economic goods are of two types: individual goods
and social goods. Individual goods are divisible; that is, each person or house-
hold buys particular objects and individual services on the basis of free consumer
choice. Social goods are not divisible into individual items of possession; they
are communal services (e.g., national defense, education, beautification of land-
scape, flood control, etc.). They are not sold to individual consumers nor ad-
justed to indivie ail tastes. The nature and amount of the goods must be set by
a single decision, applicable jointly to all persons. Social goods, therefore, are
subject to communal or political rather than individual demand.

Individuals have their own scale of values against which they assess relative
satisfactions against costs and make their purchases accordingly. Public life
lacks such intimate measures. We cannot individually buy in the marketplace
our share of unpolluted air, even if we are willing to pay the price. The avail-
ability of higher education in the marketplace alone would deny many families
the possibility of such education, and could also deny sockty some of the social TECHNOLOGY and 75
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benefits which a more educated, and therefore more productive, citizenry might
create. We lack an effective social calculus to give us true valuation of the entire
costs and benefits of individual and social purchases. Thus, there is no mech-
anism by which we can consider the different combinations of private consumption
and public services and decide which may be desirable.

The Commission has no pat solution for improving the decision-making proc-
ess, but we have three suggestions which we believe worthy of consideration.
First, the undertaking of technical research and development on our unmet human
and community needs would itself demonstrate the possibilities open to com-
munities and thus lead to action. For example, a research effort which resulted
in a new, integrated concept of water supply, desalination, and waste disposal
might prompt political action, just as the potential of space and rocketry research
resulted in the decision to embark on the man-on-the-moon project. Second,
efforts should be made to improve our capability to recognize and evaluate social
costs and social benefits more adequately and to supply better information to the
public and political leaders on cost-benefit relationships. Third, a majority but
not all the members of the Commission suggest that improvement in our decision-
making apparatus might be achieved by the encouragement of an appropriate
body of high prestige and distinction which would engage in the study of national
goals and in the evaluation of our national performance in relation to such goals.*

It is to the elaboration of these considerations, technological and social, that
we now turn.

Mr. Sporn wishes to call attention to his comment on p. 106.
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APPLYING TECHNOLOGY TO
COMMUNITY NEEDS

Our "unmet human and community needs" are vast, even in the wealthiest
society the world has ever known. In fact, it has been the expectation of rising
standards of living that has lifted our aspirations, broadened our options, and
led us to reject things as they once were. It has been estimated, for example, that
about 20 percent of our people live in poverty. But this statistic obscures an
important social consideration. It is a definition of poverty by 1964 standards.
If we applied 1947 standards, perhaps only 15 percent of the people would be
considered poor today. In the same way we will no longer accept the kinds of
housing and urban services that were chancteristic of American cities 20 years
ago. It is the nature of the American experience to upgrade constantly the
notion of what constitutes a decent minimum and, correspondingly, poverty.

In a predominantly private enterprise society, unmet needs tend to be of two
kinds: (1) The private needs of low-income people who are unable to buy hous-
ing and necessary services; and (2) the public needs of all, which are not readily
available in private markets. Some kind of minimum income maintenance has
been discussed elsewhere in this report as an answer to the first. We limit our-
selves here to the second category.

The list of public needs which have not been adequately met is a long one.
While the lists of different persons might vary somewhat, there is a general con-
sensus on a number of "human and community needs." Most of them are related
to the growing problems of urbanization : education, health, crime, low-income
housing, air and water pollution, mass transportation, and waste disposalprob-
lems arising out of the fact that a preponderant part of our population now lives
in cities, and that many cities have been unable to expand the range of necessary
services to meet the needs of the new numbers.

Why have not these needs been met? Our conviction, growing out of the
spectacular achievements in military technology and our success in the conquest
of space, is that the obstacles are not primarily technological. This does not
imply that specific technologies are available in each area, although in many
cases th:q are. Just as the concentration of research efforts produced such
radicay new innovations as intercontinental ballistic missiles and Polaris
submarines, concentrations of similar scale on more difficult economic and social
problems could contribute to meeting our human and community needs if the
political consensus could be implemented.

However, more than a generalized agreement is necessary if these concerns are
to be translated into programs. We need criteria to recognize which technologies
can give us adequate performance, and we must identify the barriers to change
and devise strategies for overcoming them.

PART I/II Chapter Seven
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We have selected health and the urban environment as among the most
important areas where new technologies can make a substantial contribution.
Each of these has distinctive problems of its own, yet they are also inextricably
linked.

A. Health Needs 1

During the past few years, the Nation has taken important steps toward im-
provement of the health of the population. Especially important is the legisla-
tion enacted in 1965, including the Medicare program ; the Heart Disease, Cancer,
and Stroke Amendments; the Clean Air Act Amendments; the Solid Waste Dis-
posal Act; the Water Quality Act; the extension of Hill-Burton programs for
improving hospital facilities, equipment, and administration; the continuance of
Federal support for expansion of medical research projects; provisions for
training health manpower; support for local community health protection pro-
grams; and the development of health research and information services such as
provided by the National Library of Medicine.

However, the medical system of the United States faces critical problems. As
a nation, we have been devoting a rising percentage of our GNP to medical care,
but the population per physician has remained essentially constant (790 to 780
per physician between 1950 and 1961). Medicare and other legislation will
increase the demand for hospital services. There are still vast needs of other
groups to be met. Many studies have shown that the socially deprived have
poorer health than the rest of society: infant and maternal mortality are greater,
life expectancy is less than the norm. The poor, the crowded, and ethnic and
racial minorities tend to have the most illness. It is difficult to sort out the
many reasons: lack of education, lack of opportunity, lack of access to medical
care, inadequate housing and foodall these contribute to an environment con-
ducive to disease, as well as to low income. One of our great lags is in maintaining
the health of the people of working age as compared with other countries. The
mortality rates for males in the working years in the United States is higher than
those in Western Europe (see table 7 ) .

The tasks that lie ahead include not only the implementation of the programs
recently passed, but a broader effort to achieve the following goals: (1) Fuller
access to diagnostic and patient care facilities by all groups in the population;
(2) broader and bolder use of the computer and other new health technologies;
(3) increased spread and use of health statistics, information, and indexes; and
(4) new programs for training health manpower.

Accessibility of Diagnosec and Health Care Facilities
If we want to make progress in providing the fundamentals of adequate care

in the treatment of disease and disability, these questions cannot be avoided: (1)

1 In relation to this section, see James Dickson, M.D., The Life Sciences, Technology, and Unmet Human and
Community Needs (f). We are also indebted to George Reader, M.D., New York Hospital-Cornell Medical Center,
and Michael E. DeBakey, M.D., Baylor University College of Medicine.



Are there sufficient physicians, nurses, and other health workers? (2) Is ade-
quate care available to all segments of the population? (3) Is there adequate
emphasis on prevention of disease and maintenance of health at all ages? (4) Is
there a properly staffed health department? (5) In each community, rural as
well as urban, are there adequate numbers of hospital and nursing home beds?
(6) Is modern equipment available for diagnosis and treatment? (7) Is there
a coordinated effort to move patients through the health care process back to
active life smoothly, economically, and efficiently? Regretfully, in most com-
munities these questions must still be answered in the negative.

One major barrier to achieving more adequate health care is that there are not
enough physicians and other health care personnel. It is possible, however, to
develop technologically sophisticated ways of efficiently screening large numbers
of people to detect certain abnormalities. An example is the automated multi-
phasic screen through which hundreds of patients can pass each hour, at a
minimal expenditure of professional time. Patients found to have an abnormality
can be referred to a planned program of study and followup where nonprofes-
sional personnel under appropriate supervision can further analyze causes of
disability. A voluntary medical diagnostic screening system, when further de-
veloped through research, has the potential of improving diagnosis of many
illnesses and ensuring better use of medical manpower.*

Although computer-aided diagnosis is primarily confined to research efforts
at this time, the results give promise of providing a useful operational tool for
the physician in the next decade. The computer will not replace the judgment
of the physician. In fact, if we rely on medical technology alone medical care
would be depersonalized. Rather the computer will be a valuable aid to the
physician in arriving at a diagnosis, much like a consultant who suggests one or
more tentative diagnoses. More important, in a program of preventive medicine
and increasing medical care, the computer in the 1970's should be able to digest
facts about the present medical status of individual patients (the majority of
whom are healthy) and separate out those cases warranting the further attention
of a doctor.

The Spread of Health Technology
Substantial advances have been made during recent years in the development

of new and advanced equipment for health technology. These include new
laboratory and X-ray equipment for use in iiagnosis, new operatir g room equip-
ment to facilitate lifesaving surgery, new instruments for improved postoperative
care, and electronic computers for use in the day-to-day operation of hospitals.

The use of computer systems promises considerable help both in reducing
clerical loads and in aiding diagnoses. Today many hospital nurses spend as
much as 40 percent of their time doing clerical work. Lot'ation of terminals at
each nursing station and at other locations throughout the hospital connected to
a central computer would allow for the rapid processing of admittance, pharmacy
orders, laboratory tests, and medical records; this would not only reduce the

rdor comment by Commission members, see p. 1111.
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clerical load of administrative personnel, but also of doctors and nurses. So far,
these new technologies are available and in use mainly in large medical centers.
The rate at which their adoption spreads will probably remain slow unless pro-
grams for promoting their widespread use are put into effect.

More could be done with larger information systems. Regional health com-
puter centers could provide medical record storage for perhaps 12 to 20 million
people and give hospitals and doctors in an area access to the computer's diag-
nostic and other capabilities via telephone line connections. Such regional health
computer systems could provide regional data processing for automated clinical
laboratories, automation of certain aspects of medical diagnosis, storing and
rapid recall of individual health records, and collection and evaluation of im-
portant medical statistics. They could help provide better care to everyone
regardless of geographic location, reduce unit costs, thereby relieving the eco-
nomic load on the Nation, and provide for a more efficient use of manpower to
alleviate the manpower problem that will be intensified by regional medical
programs and Medicare.

Therefore, it would be desirable to undertake research and development to
test the feasibility and cost of regional health computer systems. Centers could
be integrated with individual hospital information systems and with the National
Library of Medicine's system of national medical information retrieval and
dispersal (MEDLARS).

Indexes of Progress

It is important that we improve our health statistics and provide comprehensive
indexes of progress. The most accurate measures we now have of progress in
community health are infant and maternal mortality rates. Mortality rates for
other age groups and causes of death also provide valuable information. Disease
surveys may provide baselines, too, from which progress may be measured from
year to year. Systematic and regular applications of these various indexes and
accumulation of this information within a national institute would probably
allow us to evaluate the progress toward health goals and help establish the rela-
tionship between improved medical diagnosis and care and better community
health.

New Program for Manpower

The gap between the technological potential and our ability to apply it effec-
tively is partly due to the lack of a significant improvement in the proportion of
physicians to population. We have also not developed the proper manpower
training programs for the new technologies. We have continued to hold on to
oui traditional and basic training programs in the various health and medical
fields without analyzing the new technologies available and the real possibility of
training new categories of manpower who can perform many of the functions
now carried out by highly skilled and scarce professional personnel.

One solution lies in restructuring our training programs in accordance with
current scientific and technological developments. The only solution, in the
long run,, is an increase in the number of trained medical personnel, physicians,
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nurses, and medical technicians in all categories. For this we need an extensive
planned program of government support for the creation of more schools, ex-
pansion of enrollments, new methods of instruction, redefinition of how modern
knckwledge and technology can be most effectively applied, and, as seems likely,
training of new categories of health personnel to supplement and complement
those alrea4 in existence.

B. The Urban Environment

At the turn of the century, well over one-half of all Americans lived in rural
areas. Today, nearly three-fourths are urban dwellers. Most of the population
increase in the cominr decade will take place in the suburbs; for every new
person coming into the central city, two or three will be added in the suburbs.
The density and social complexity of these and future urban environments defy
any historical precedent.

In the past, changes in transportation performance characteristics were the
strategic variable in determining the scale of urbanization. The limits to urban
growth in the 19th century were set at first by natural waterways and canals,
later by railroads and steamships. Since the First World War the automobile and
the truck, running on great new ribbon highways, have greatly advanced the
pace of urbanization and changed its nature.

In the coming decade, cities, suburbs, and metropolitan areas are likely to
figure prominently in national policy. As suburbs spread out from central cities,
the expansion of dwelling space is merging to form a new social and economic
unitthe megalopolis. The 500-mile coastal stretch from southern New Hamp-
shire to northern Virginia makes up a northeast megalopolis whose main outlines
are clearly visible. Similar developments are under way around the Great Lakes
and on the west coast. Growth of the megalopolis will intensify the need to
develop the common use of water, land,recreational resources, and transportation
systems for large areas cutting across the boundaries of existing State and local
governments.

Spending in these areai is already vast. Total private and public spending for
urban facilities in 1962 was estimated at $64 billion. This massive investment in
housing, school facilities, shopping centers, and highways is greater in the
aggregate than the expenditures for national defense in the same year. However,
much of this spending was frequently unrelated to an overall program for meeting
the needs of metropolitan areas, and the result has been that the cities still find
themselves with congested traffic, polluted air, and drab housing projects.

Interested as we are here in the application of usable technologies, we confine
our remarks to transportation, air and water pollution, and housing.
Transportation 2

Our extensive transport facilities have made us a highly mobile people, and
our growing mobility has resulted in rapidly changing patterns of population
distribution and industrial location. With mobility, however, there have also

In relation to thh section, see Edward W. Hassell, U.S. Department of Commerce. Th Role of Technoksical
Change to Transportation Policy ($).
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been problems. Our cities are heavily congested, the trip from home to work is
burdensome and time-consuming, the accident toll on the highways is hideously
heavy, and the costs of delays in terminal areas are high for all forms of transport.

The potentials of new transportation technology point toward the solution of
many of these problems. Yet these possibilities are not being realized, due in
krge part to unresolved organizational, administrative, and financial difficulties.
The problem is aggravated by the failure to look at transport technology as a
whole. We have fragmented systems in which rails are separated from trucks,
rigid governmental regulation is imposed, and differential subsidies are given
to different modes of transport.

New innovations and proposed systems are emerging although resources avail-
able for carrying out far-reaching research and development are meager. These
new approaches have been developed or proposed with the recognition that the
consumer's final choice of transportation is governed by his assessment of the
speed, comfort, proximity, safety, privacy, and frequency of alternative services.
It secms clear that the recently authorized high-speed ground transportation
research and development was long overdue. We believe that similar R. & D.
programs closely coordinated should supplement the urban transportation
demonstration activity currently being carried out by the Department of Housing
and Urban Development.

The specific technologies need not concern us here. Our interest is in how
to choose among available technologies and how to bring them into application.
We recognize that the economic cost factor, in the end, is the decisive one.
But for us to have a true picture of the economic costs, none of these technologies
can or should be considered in isolation. A wide variety of advanced systems
require exploratory and advanced development before their relative merits can
be determined. In some cases experimental applications may be necessary to
test consumer acceptance and modal preferences. The majority of these systems
requires an effort far greater than could supported by a single sector of
our economy or geographic area. This is the rationale for the Federal support
of a systems research program directed towards particular multistate regions.
We recommend that this competence be broadened to permit the determination
of national transportation requirements and the evaluation of alternative pro-
posed programs.

Air Pollution 8

Pollutants which contaminate our air have increased substantially. The
growth of population in urban areas has concentrated the discharge of waste
products into a small sector of the atmosphere, thereby intensifying the problem
of air pollution. Unless the same technological skills which have given us the
many new amenities of modern living are effectively directed toward curbing
this ugly byproduct of our technological progress, pollution threatens to exact
an ever more exorbitant toll on public health and welfare.

Regretfully, there are no complete technological "cures." While further
research will increase their efficiency and reduce their costs, effective techno-

II In relation to this section, see Department of Health, Education, and Welfare, Public Health Service, Division
the AMERICAN ECONOMY of Air Pollution, Technological Change As It Relates to Air Pollution (f).



logical control measures are not available for many types of air pollutants.
Partici) lar contaminants' can be removed by devices using filtration, electrostatic
precipi lion, or centrifugal force. Smoke pollution from domestic, commercial,
and industrial incinerators, boilers, and heating systems can be greatly reduced
by improved fuels, better stoking and combustion equipment, and education as
to proper firing practices. But the only effective antwer to air pollution is
prevention.

Precise and accurate information on the effect of various pollutants on the
environment is meager. This deficiency needs to be remedied if we are to
develop wise air pollution control policies and regulations. We therefore urge
an enlargement of current research to develop greater knowledge and under-
standing of the effects of various pollutants on the human, animal, and vegetable
ecology upon which to base balanced programs of air pollution control.

Growing public concern has been reflected in various legislative actions. The
Congress passed the Clean Air Act of 1963 by substantial bipartisan majorities,
and amendments to the act were passed in 1965. The Secretary of Health, Edu-
cation, and Welfare has issued standards for controlling the discharge of pollu-
tants from gasoline or diesel-powered motor vehicles. There is new activity,
too, at the State level: legislatures in more than half the States are currently
considering measures designed to strengthen air pollution control. Although
laggard in the past, many States have shown interest in sharing in the new
Federal program grants.

By far the most important barrier today to effective control is economic. The
enforcement of an air pollution control law costs money; and the installation of
remedial measures at the source of pollution costs even more. At all lower gov-
ernmental levels, air pollution must compete with a host of other problems, from
slum clearance to road building, for a share of available funds. Companies,
keenly aware of their competitors and of their obligations to stockholders, are
understandably reluctant to invest unilaterally large sums for equipment from
which, in most cases, no competitive advantages or production gains can be
expected. The point, of course, is that industry and consumers are not often
called upon to pay for the direct costs they generate. Some way must be found
to assign costs of air pollution to the sources of pollutants, whether they be
industrial, municipal, or individual.

In the long run, the operation of the economic marketplace must act to reduce
air pollution at its source. Since the automobile is one of the major contributors
to the problem, the Federal requirement that antipollution devices be installed
on all cars produced in the 1968 model year and thereafter is a welcome
beginning.

Water Resources and Water Pollution4

Since oor Nation's inception, water has been one of its most abundant and
vital resources. Over the years we have made great strides in controlling and

In relation to this section, see Department of Health, Education. and Welfare, Federal Water Pollution Con-
trol Administration, Water Pollution Control System (t) ; and Department of Health, Education, and Welfare,
Public Health Service, Division of Environmental Engineering and Food Protection, Report on the Solid Waste
Problem (0.
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directing its course, reducing the national catastrophes caused by floods, and
opening up new geographic regions previously undeveloped for lack of water.
At the same time, however, we have been unbelievably irresponsible in contami-
nating our water resources to the point where we are now faced with a problem
of limited supply.

Traditionally, we have discharged pollutants into rivers to let them wreak havoc
on the natural and human environment and then we have attempted to purify the
water again before reusing it downstream. Fortunately, river basins are endowed
with a natural cleansing ability for some types of pollutants, and the location of
water treatment plants has traditionally taken full advantage of this self-purifying
capacity.

However, as our population density has increased, the natural cleansing ability
of streams has been exceeded. In addition, our technologically advancing in-
dustries have discharged new types of pollutants whiai not only are less susceptible
to natural cleansing, but often reduce the stream's ability to cleanse.

Yet existing technologies can provide a solution and already, in some of our
river basins, water is being reused several times. Technologically there is no
limit on the number of times this process can be repeated. It is still possible
to return most of our rivers, streams, and lakes to their natural condition. The
problem is in part one of decision and authority, although a good deal more
needs to be known about the effects of many pollutants.

Water pollution control cannot be accomplished piecemeal, since we must
control pollution at all points along the stream if contamination is to be elimi-
nated. One means to check pollution is to ask municipalities and firms respon-
sible for such effects to bear the costs of filtration. The Ruhr, flowing through
West Germany's most dense industrial region, is at present less polluted than it
was 20 years ago. This happy circumstance is the result of a cooperative ar-
rangement between 259 municipalities and 2,200 industries along the river which
have developed a system of effluent fees calculated to encourage the construction
of waste disposal systems. In this case, the entire cost of pollution is assigned
to the source.

The Federal Government should encourage, and, if necessary, require the
establishment of effective river basin authorities at the State or regional level,
depending upon geographical location. These agencies should have authority
to make and enforce comprehenive plans for an entire basin, regulate the dis-
charge of pollutants from private and public establishments, maintain water treat-
ment facilities, and impose user charges for water treatment facilities upon those
who discharge wastes.

Housing 5

The housing industry has been frequently criticized for its technological back-
wardness. The issue is incredibly complex; for the "blame," such as it is, rests
on many: the industry, its unions, its suppliers, the mortgage bankers, and con-

In relation to this section, see Department of Housing and Urban Development, Technology, Automation, and
the AMERICAN ECONOMY Economic Progress in Housing and Urban Development (f).



sumers, who seem to prefer styles of housing which do not lend themselves to the
most advanced techniques. For those who can afford the housing they prefer,
there is little reason for public concern. It is upon those with low incomes that
the high cost of housing imposes its burdens.

According to the 1960 Census of Housing, about 6.3 million households with
incomes under $4,000 and an additional 2.2 million households with incomes
over $4,000 lived in units that needed complete replacement. There are approxi-
mately 1.5 million new housing units built each year, but population growth,
demolition of old structures, migration to other sections of the country, and
other losses account for almost all of this construction. Eve.: if we were to
increase construction by over 30 percent, a majority of the 8.5 million substandard
units would still be standing by 1970.

If housing needs of moderate-income families are to be met and a high volume
of housing production is to be sustained, then what is needed now is a direct
attempt to reduce housing costs through exploration of advanced technolgical
potential. Recent years have seen many improvements in building materials,
but few in building techniques. The typical construction firm is too small to
conduct its own research. While the structure of the industry provides pressure
to reduce the costs of doing things the traditional way, there is little pressure for
new methods. The use of power equipment in site preparation, the hoisting of
materials, and improved hand tools have increased efficiency but have made no
basic change in methods. Complex patterns of special interests, fragmented local
governments, and lethargy perpetuate outmoded building codes which stand in
the way of whatever incentives to innovation exist.

It is clear that we cannot adequately rehouse America by existing methods.
This can only be done, we believe, if advanced production techniques are intro-
duced and combined with adequate community planning which fits the single-
family house, the multiple units, and the high-rise apartments into an integrated
and esthetic design. Advanced production techniques need not, as some fear,
promote monotony or drabness. For example, mass-produced modular units
could be turned out in different colors and textures and put together in a great
many different ways to create a pleasing variety of modes and designs. Careful
site planning could assure privacy and individual variation. We have, we feel,
the possibility of creating a human environment which would enhance beauty and
pleasure. The architectural imagination and the technical capabilities are pres-
ent. What is needed is a leadership which would remove organizational barriers.
The Federal Government, acting with those private industries and entrepreneurs
who can revolutionize the patterns of production, has an opportunity to provide
that leadership in several ways:

1. As it has in agriculture, the Federal Government should actively stimulate
research in housing and community development through research grants and
through its own building activities. It should also support basic research to
establish performance criteria (e.g., moisture resistance, insulation, lighting, etc.)
for housing and housing components.

2. Where advanced production techniques require large markets (for tooling, TECHNOLOGY and 87
etc.), the Government can provide incentive for private industry research by the AMERICAN ECONOMY
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offering initial markets in federally supported public housing for the most promis-
ing innovations. These could serve as demonstrations of new possibilities. In
the construction of new buildings and houses, for example, the Federal Govern-
ment could adopt the approach used by the several California school districts
which are part of the School Construction Systems Development Program. By
taking bids on 22 schools at a time, a large enough market was created through
this program to induce manufacturers to make new products and designs to
meet the schools' specifications; thus, building designs (e.g., structural systems,
lighting-ceilings, air conditioning) were not limited by existing equipment and
processes. The Federal Government has a variety of opportunities to stimulate
and demonstrate the creative use of new technology.

S. The Federal Government can take the lead in modernizing local building
codes and removing obstacles to new technologies. The research and develop-
ment of new materials and methods of residential construction cannot be adapted
to mass production so long as there are thousands of different loca building
codes in the United States. Even in a single metropolitan area, them may often
be 50 or more local building codes. A substantial proportion of all construction,
including housing, is either federally financed or insured. The Federal Govern-
ment should, in consultation with the States and the construction industry and
building trades unions, develop an acceptable model code. It should then give
financial aid, insure building loans, or build its own facilities only in those locali-
ties which modernize their building codes in line with the model national code.
In this way, Government action could break down one of the most important
obstructions to action.

4. The creation of mass production housing and the undertaking of large-
scale urban reconstruction will create a new industry and many new jobs. In-
creased demand for community facilities and other construction associated with
higher demand for housing made possible by technologically induced cost reduc-
tions will add to rather than diminish demand for conventional construction
skills. In the event that new techniques introduced cause certain crafts to suffer,
it may be necessary to explore the costs of a federally subsidized system of
retraining, severance pay, and retirement costs for technologically displaced
building trades workers.

Comment noted on p. 79 by Mr. Sporn, joined by Mr. Haggerty:

I agree with the first sentence of this paragraph. The logical conclusion to be drawn is
that there is a need to develop programs for training adequate numbers of physicians and
other health care personnel. But the suggestions drawn in the:following four sentences are
so technically premature that I cannot join the Commission in taking the position indicated.



TECHNOLOGY AND THE WORK
ENVIRONMENT

Despite the contributions of technology to higher standards of living, we have
not yet found ideal solutions to the monotony and drudgery of some work
processes. No one disputes that to the greatest possible extent work should be
pleasurable and meaningful; the questior, is how to achieve this goal. Among
the necessary preconditions are srfficieta affluence to permit experimentation and
an understanding that all human beings do not react in the same way to identical
work situations. Beyond that, however, must come the realization that machines
can now be designed to serve the needs of those who operate them and that in
this creative synthesis of human and purely productive needs we can achieve not
only more efficient production but also more satisfactory personal development.
Acceptance of these values, far from inhibiting new developments and increased
production, will tend to free our society from the limiting concept that efficient
production can only be equated with maximum detailed breakdown of work
elements. Today it is possible to view jobs as broad entities in which the human
personality may be considered just as vital a component as the nonhuman
mechanism.

The task of introducing this new approach requires extensive preparation. It
cannot be accomplished by men accustomed to dealing with these problems in
traditional waya. We must look to our universities and engineering schools as
well as to industry to train a new generation of men who view the processes of
production and employment as an integrated whole, with men and machines
interacting with each other.

A. Humanizing the Environment of Work 1
We do not propose any plan or blueprint for the "humanizing" of work. No

single design is possible. We do seek to call attention to the kinds of changes
necessary if the values of technology are to be realized within the productive
process as well as in its products. Work becomes more meaningful when people
can relate to a total process or product and understand their own work in the
scheme of the whole. Some are happier on a job when they have opportunities
to interact, to mingle and talk to each other; others may prefer to work alone.
Within productive limits, workers should have some share in determining work
methods in planning of changes, particularly technological ones, which affect
their jobs.

Much of this can be justified in simple dollars-and-cents terms: industry has
found that considerable savings have often been realized when job design has

1 In relation to this section, see Charles R. Wallcr, Changing Character of Human Work Under the Impact
of Technological Change (f).
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been reorganized to take into account the needs of the men on the job. But even
when the reorganization of the work process may itself increase costs, it is the
recognition of the human needs which are important. And if productivity in
the past has been oriented to the, increase in the amounts of goods, some of its
savings in the future can be utilized to bring a greater satisfaction in work for
the individual.*

B. The Flexible 'Lifespan of Work

In the coming "postindustrial society," a wan may have to go through two or
three work cycles of retraining or of new careers because of the continuing needs
for new skills to keep abreast of new technologies and new intellectual techniques.
Education for change has become a new watchword, almost a new cliche of the
time.

The saving grace of American society has been its adjustability, fluidity, flexi-
bility, and responsiveness to change. An educational system providing free
education through the high school years has produced a skilled and literate
labor force which has allowed industry to introduce new and complicated tech-
niques with speed and facility. We believe that the opportunities should be
extended, where possible, throughout the worklife of all Americans, both to
upgrade skills and to allow for a changeover of careers and work patterns. To
this end, we would specify two objectives:

1. A flexible worklik. The possibility should be explored of a system whereby
individuals could continue their education by allowing them to "charge off" or
earn tax credits for that education which is necessary for the development of new
skills.** Where industry is forced to lay off individuals temporarily, firms should
be encouraged to use these "intermissions" as training and study periods; the
costs of providing schooling could be met by government grants or tax credits or
by arrangements with government services such as manpower retraining. Pen-
sion plans and similar measures that root employees to a firm should be made
more flexible through shorter vesting periods or pooled funds to allow people to
move more freely when they want to. In short, adaptability to the technological
society is one of the great needs in coming decades, and it should be the effort of
government, industry, and labor to adopt measures which can help achieve that
objective.

2. Flexible retirement. The idea of a fixed retirement age makes little sense
in a society so diverse in its work and skills. In certain occupations, notably the
intellectual ones, age and its experience is a resource that should not be wasted ;

in those industries involving heavy-duty work, an age balance weighted toward the
older side may be a constant drag on productivity. We need to establish flexibility
in the patterns of retirement a6 in education.

There is no single blueprint. In some industries early retirement is being and
should be encouraged. In others arrangements should be made, perhaps, for a

For comment by Commiuion members, see p. 92.
* *For comments by several Commission members, see p. 93.



combination of part-time work and supplementary pay schemes (drawn from
unemployment insurance funds) to ailow a man to "phase out" his retirement.

The conception that a man after 65 should be completely out of the labor
market may in itself be a disservice to vigorous individuals who want and need
to work. These are matters of company policy and collective bargaining. But
in this light, and assuming a firm national commitment to full employment,
Social Security restrictions on earnings after 65 should be reviewed with an eye
to allowing more part-time employment.

C. A Single Standard of Pay
The industrial revolution, despite sometime pious disavowals, did turn iaboi

into a "commodity," no more so than by instituting the practice of paying pro-
duction workers by the piece or by the hour (and sometimes, even as to today, by
the tenth of an hour worked). At the same time, white-collar workers and other
technical and administrative personnel are paid by the week, the month, or the
year. Thus an old status distinction and social stigma is still being reinforced.

Whatever the initial logic, the time may be near to end an invidious distinction
which has denied workers a sense of full participation in the social enterprise.
What once may have been difficult is today more manageable. In the emerging
economy, the majority of workers are in service and white-collar jobs, and the
relative number of blue-collar workers is declining. In the changing nature of
work, it is more and more difficult to measure the contribution of the single
worker in the productive process, and the concept of "the piece" or "the hour"
loses meaning where work is a team affair and production processes are
continuous.

The established differences in the treatment of the two groups have adversely
influenced the willingness of many wage earners to approach the idea of change
with an open mind. The proposal to put all workers on a weekly or monthly
salarywith its implications of greater continuity of employment, closer equali-
zation of fringe benefits, and abolition of divisive class distinctions within the
enterpriseis worthy of the most careful consideration by employers and unions.
Among other things, such a step would tend to break down barriers between
present groups of salary and wage earners on issues of mutual concern and make
possible a more fruitful collaboration.

We believe, therefore, that industry and unions should begin to discuss the
question of paying all workers by the same standard, and of extending to blue-
collar employees the usual prerogatives (sick time, jury duty, funeral leave)
which most salaried employees enjoy today.

We recognize the many difficulties standing in the way of such an effort. For
purposes of overtime and cost measurement, firms often have to keep records
of hours worked. But this is true of salaried employees as well who, though
often subject to the same accounting, are paid by the week or the month rather
than by exact hours worked. We see little justice in a system whereby a pro-
duction worker is laid off or works "short weeks" when the schedule so dictates,
while officeworkers and clerks receive full salaries, whatever the flow ot work.
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These issues fall into the difficult realm of values which cannot be imposed
by fiat. The effort to realize them has to be made with due regard for the
differences and variabilities of industries and the manifold administrative and
economic problems which such charges would entail. An effort to impose a
total blueprint disregarding the complexities would be disastrous. Such a recog-
nition of difficulty should not prevent us from beginning and assessing the results.
These ideas and efforts are not new. Steps towards humanizing work, increasing
flexibility of worklife, and creating a single standard of pay have been made by
dozens of large and progressive American corporations. We propose that such
steps, already taken, be extended, and that these objectives, pioneered by a few,
become stated declarations of public policy.

To say that these are matters of public policy does not mean that they are,
therefore, matters for legislative or governmental action (although in some
instances legislative policy may stand in the way of certain actions). The reor-
ganization of work and the single standard of pay are questions which devolve
on industry and labor, and are a legitimate instance for collective bargaining.
All such improvements require a give-and-take on both sides.

To declare these matters of public policy is, however, to declare them matters
of community conscience, requiring us to set up public standards by which we
can judge ourselves. There is another and larger implication. For if such a step
is taken, it would demonstrate to all other countries that the American way can
give a new meaning and substance to that ancient phrase, "the dignity of work."
It would indeed be a landmark in the history of work and of civilized society.

Comment noted on p. 90 by Mr. Haggerty, joined by Mr. Sporn:

Any effort to improve the Work environment at the expense of overall productivity is un-
sound because, in effect, the institution is deliberately choosing to be less competitive.
I doubt the wisdom and the probability of success of such efforts.

Our private enterprise industrial institutions not only are, overall, the most effective in the
world, but also provide the best work environment. This is not to deny either the need or the
opportunity for improvement in both the level of effectiveness and quality of work environment
which exists.

I am in no way pessimistic about our ability to continue to improve the work environment.
In fact, I believe the greatest opportunity for improvement in effectiveness for any institution
lies in improving the work environment in the most direct and meaningful way possibleby
increasing use of the new relatively untapped imaginations and energies of all the men and
women who niake it up. We in the United States have done a better job of organizing work
than has been done anywhere c!se in the world, but we still use the abilities of most indi-
viduals in only a very limited way, and our industrial institutions are still far from having
achieved a theoretical maximum. I believe we are more than an order of magnitude, probably
inatiy. Orders of magnitude, away Isom the level of effectiveness which we can achieve. We
will continue to gain in effectiveness as we improve our knowledge and use of technology,



and especially as we learn to improve the management of our industrial organizations so as
to equate more nearly the personal goals of each of the men and women who make up an
organization with the goals of the organization itself.

Comment noted on p. 90 by Mr. Sporn, joined by Mr. Beirne,
Mr. Haggerty, Mr. Hayes, and Mr. Reuther:

The implications of this tax proposal need much more clarification and analysis. It would

appear to offer benefits inversely related to need, with those in the lowest income brackets and
in greatest need receiving little or no benefit.
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PART III I Chapter Nine

IMPROVING PUBLIC DECISION
MAKING

Given our technological capability and our relatively abundant resources, why
have we not been more successful in meeting our human and community needs?

The market, when it is free, provides a basic mechanism for consumers to
determine what is to be produced. Legislative decisions on public spending in
response to national or local needs provide for communal services. We do not
question the validity of these economiC and political mechanisms in allowing
for the greatest variety of free choice for the consumer and democratic partici-
pation by the voters. We feel, however, that in the "accounting systems" which
guide such choices there are various inadequacies, that local governmental units
are not drawn_ along the functional lines necessary to meet modern needs, and
that decisions are made piecemeal, often without regard to context or to the
effect on other decisions. This is why, so often, there are unintended conse-
quences of social actions.

In an effort to improve the means of public decision making, we propose that
the Government explore the creation of a "system of social accounts" which would
indicate the social benefits and social costs of investment and services and thus
reflect the true costs of a product. We argue that the present system of local
government is too fragmented to meet pressing urban needs, and that some form
of comprehensive government reorganization along metropolitan or regional lines
is necessary lest control of local government pass by default into Federal control.
We believe that a new intellectual technique, that of systems analysis, can provide
a new approach to meet government planning needs. And finally we propose
that the Federal Government encourage by demonstration grants and by its own
procurement policy socially desirable technological innovations.

A. A System of Social Accounts

We have learned in recent years how to chart economic growth and identify
the kinds of policies which may be necessary to stimulate growth. We have
begun to perfect an economic reporting system and to establish economic indi-
cators that measure national performance. But we do not have, as yet, a con-
tinuous charting of social changes, and we have been ill-prepared (in such
matters as housing, education, or the status of the Negro) to determine our
needs, establish goals, and measure our performance. Lacking any systematic
assessment, we have few criteria which allow us to test the effectiveness of present
policies or weigh alternatives regarding future programs.

The development of national economic accounting provides us with an instruc-
tive picture of the workings of a modern economy. It allows us to create economic TECHNOLOGY and 95
models for such policy planning as national income and employment forecasting, the AMERICAN ECONOMY



regional industrial forecasting, water use and transportation planning, and urban
land use forecasting and planning. The impetus to this accounting grew out of
the depression experience. The needs of the 1930's led to the Government's
collection of national income data, and thus facilitated macroeconomic analysis
on an aggregate, national basis. In effect, the Government's decision about the
type of data to be collected shaped in considerable measure the subsequent
direction of economic theory and practice.

But two problems arise if the economic accounts are to be used to assess social
policy. One is the limitations of gross national product as a measuring instru-
ment. GNP measures only market transactions. Services performed within a
household are not "valued."' Neither are those performed in government, since
it, too, is not part of the market. GNP does not adequately reflect improvements
in products, the introduction of new products, or the side effects in the form of
social costs or benefits. If a new product replaces an older one but the price
remains the same, there will be no increase in ineasured GNP. Moreover, the
sense of progress can be exaggerated by the "additive" nature of GNP accounting.
Thus, when a factory is built, the new construction and the new payrolls are
an addition to GNP. If, at the same time, the factory pollutes a stream and builds
a filtration plant to divert the wastes, these expenditures, too, become an addition
to GNP. In the financial sense, more money has been spent in the economy.
But the gross addition simply masks an "offset cost," not a contribution to
economic progress.

The second problem is that while the economic data are highly relevant to the
formation of economic policy, th,iiy are less applicable to recent problems of social
change. National economic and L-nsus statistics, aggregated as they are, tell us
little about pockets of poverty, deprssed communities, sick industries, or dis-
advantaged social groups. National data, averaged out, provide few clues
or little information relevant to regional or local problems. In the integration
crises and antipoverty programs of the 1960's, the Federal Government found
itself lacking the necessary information for making effective policy decisions in
response to these new social problems. The need for this kind of data is urgent.
And just as the development of economic accounts influenced a new body of
theory, the collection of new social data could influence decisively the development
of social science for the next generation.

What would a system of social accounts allow us to do? The word "accounts"
is perhaps a misnomer. Sociologists have been able to establish few completely
consistent sets of relationships (such as, say, between unemployment and delin-
quency), and even where such relationships can be established, it is difficult
to state these in measurable terms. Yet the need to make these explorations is
necessary.

A system of social accounts, if it could be established, would give us a broader
and more balanced reckoning of the meaning of social and economic progress

96 TECHNOLOGY and and would move us toward measurement of the utilization of human resources
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1. The measurement of social costs and net returns of economic innovations;
2. The measurement of social ills (e.g., crime, family disruption) ;
3. The creation of "performance budgets" in areas of defined social needs

(e.g., housing, education) ;
4. Indicators of economic opportunity and social mobility.
Eventually, this might provide a "balance sheet" which could be useful in

clarifying policy choices. It would allow us to record not only the gains of
economic and social change but the costs as well, and to see how these costs are
distributed and borne.

The following elaboration is meant to be illustrative rather than prescriptive,
to suggest the range of problems and the scope of application.

Social Costs and Net Return
Technological advances create new investment opportunities which are expected

to be paid for out of the enhanced earnings they produce. But clearly there are
losses as well: e.g., the displacement created by technological change, particularly
where the advanced age of the workers or the particular skill displaced make it
difficnit to find employment at a previous wage. Or, a new plant in an area may
create new employment opportunities, yet its byproductswater pollution and
air pollutionmay create additional costs for the community. Thus, there is
often a divergence between the private cost borne by an entrepreneur and the
social cost of production. Such items as maintenance of the unemployed, pro-
visions for the victims of industrial accidents or occupational diseases, and costs
of access roads are borne in part by the employer and by the community as "social
overhead costs."

National economic accounting does not directly assign the costs generated by
one group which are borne by others (e.g., the costs to the community of strip
mining which gouges out a countryside) . Social accounting would permit us
to make such assessments, and, where possible, against the firms responsible. On

the other hand, certain costs of technological innovatione.g., severance pay or
maintenance of workers on a firm's payrollmay be so large as to inhibit the
introduction of useful technological devices. Thus such costs might be borne
better by the community than by a firm itself.

These are questions of public policy. But they can only be decided when we
have a clearer picture of the actual social costs and returns. The problem is
not only one of social costs unfairly generated and widely borne, but the broader
cost matrix which would allow us to balance gains against costs.

The Measurement of Social Ills
Every society pays a huge price for crime, juvenile delinquency, and disruption

of the family. There are no simple causes of such social ills such as unemploy-
ment. Yet such ills and social tensions have measurable effects on the economy,
from the loss of able-bodied workers because of mental illness to direct losses of
property from thefts and riots. Although data on crime, health, dependent
children, and the like are collected by Federal agencies, there is rarely any effort TECHNOLOGY and 97
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cost of these ills. Systematic analysis of such data might suggest possible courses
of remedial action.

Performance Budgets

The American commitment is not only to raise the standard of living, but to
improve the quality of life. But we have too few yardsticks to tell us how we
are doing. A system of social accounts would seek to set up "performance
budgets" in vario:is areas to serve as such yardsticks. A series of community
health indexes would tell us how w-.1l we are meeting the needs of our people in
regard to adequate medical care. A national "housing budget" would reflect
our standing in regard to the goal of a "decent home for every American family."
It would also enable us to locate by city and region the areas of greatest needs
and so provide the basis for effective public policy.

Indicators of Economic Opportunity and Social Mobility
More than 25 years ago, Gunnar Myrdal, in An American Dilemma, wrote:

"We should . . . have liked to present in our study a general index, year by
year or at least decade by decade, as a quantitative expression of the movement
of the entire system we are studying: the status of the Negro in America. .

But the work of constructing and analyzing a general index of Negro status in
America amounts to a major investigation in itself, and we must leave the matter
as a proposal for later research."

Almost three decades later, we still have no "general index" of the status of the
Negro in America. In a strict methodological sense, no comprehensive indexes
are possible, perhaps, but specific indicators can be assembled. Thus, where
once it seemed impossible to conceive of a "value" figure for "human assets,"
the creation of recent years of a "lifetime-earning-power index" gives us a
measure to reflect the improvements in income which come with increased educa-
tion, improvement in health, and reduction of discrimination. Data on social
mobility can measure the extension of equality of opportunity and identify the
barriers (e.g., inadequate school opportunities) to that equality. Economists
have a term "opportunity costs" which allows us to calculate not only direct costs,
but the gains foregone from the use of those resources if they had been employed
elsewhere. "Social opportunity costs" may allow us to reckon the possible gains
in the utilization of unused human resources, and to weigh, in terms of social
costs and social benefits, alternative social policies.

Many sources for the kind of data necessary for social accounting exist in
government today. Other data (such as indicators of economic and social mo-
bility and performance budgets), while available in fragmentary form in social
agencies and university research groups, would have to be organized as regular
time-series within the Government. But though a system of social accounts
involves data gathering, the problem is primarily one of interpretation and
synthesis. It can, therefore, be best combined with an existing economic data-
gathering and interpretation body. For that reason we recommend that the
Council of Economic Advisers take over the task of seeking to develop a system
of social accounts.



B. The Fragmented Nature of Our Government Structure
The proliferation of government, especially at the local level, has created

serious problems in the coordination of public programs, in reducing public
accountability, in making decisions affecting multiunit areas, and in contributing
to wide disparities between available financial resources and community and
human needs. The problem is indeed complex. In 1962, the San Diego metro-
politan area had 11 municipalities; the Phoenix area, 17; the Houston area, 25;
the Cleveland area, 75; the St. Louis area, 163; the Chicago area, 246; and the
New York metropolitan region, 1,400 local governments. Small villages, school
districts, towns, counties, and even States have lost much of their original relevancy
as operative entities.

One consequence of this multiplicity of governments is the continuous deterio-
ration of services in our major cities. The list of problems is usually long
their severity varying with the particular areaand includes air and water
pollution, inadequate mass transportation, insufficient recreation areas and open
spaces, inadequate waste disposal systems, water supply problems, growing slums,
and increasing ugliness. The citizenry is aroused to action only when a critical
condition developsunbearable smog, serious commuting problems, water crises,
etc.and then ad hoc measures are invoked; but these only postpone a future
reckoning.

The need is to define problems in functional terms. It has been argued that
local governments should be reorganized so that areawide functions are handled
by areawide units (metropolitan districts, counties, interarea compacts) , while
local functions would be maintained by local bodies. Such steps, while necessary,
may still be inadequate because of the disparate tax powers of different units and
the inadequate tax base of most local governmental units.

The continuous growth and emergence of community and human needs will
undoubtedly create greater pressure for governmental reorganization. The fail-
ures of local authority have already been indicated by the absorption of local
decision-making powers by State and national bodies. Continued local inaction
can only result in the greater concentration of power over local decisions in the
hands of Federal and State officials. If this situation is to be avoided, local
leaders must take the initiative in experimenting with new ideas and patterns of
government for meeting their needs.

C. Systems Approach '

The technological advances which may be possible in the future will come not
only from machines, but from what has been called the "intellectual technology"
the application of new computer-using intellectual techniques (systems analysis,

I In relation to this section, see Abt Associates, Report of a Survey of the State of the Art: Social, Political,
and Economid Models and Simulations (f) ; Ronald P. Black and Charles W. Foreman, Transferability of Research
and Development Skills in the Aerospace Industry (f) ; State of California, Department of Finance, The Four Aero-
space Contracts: A Review of the California Experience (f); Richard O. Duke, Urban Planning and Metropolitan
Development, The Role of Technology (f) ; and Interagency Task Group on Technological Forecasting in the Federal
Government, The Uses of Systems Analysis in Manpower Adjustment (f).
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simulation, and operations research) which not only gives us greater pre-
cision in specifying the relevant variables of a problem, but also enables us to
recast our way of looking at them. Much of this, as it applies to social and
economic actions, has been called the systems approach.

-The systems approach ha3 been applied previously in the development of mili-
tary projects and space systems. It appears to be applicable to social problems,
since these, like large-scale space and weapons projects, are complex, require a
multidisciplinary approach, and involve the organization of technological or
quantitative factors.

The approach has two main features. First, objectives are stated clearly in
performance terms rather than in particular technologies or preexisting models.
Thus, we would want to define a transportation problem in overall terms of the
different numbers of passengers and the different amounts of freight that have
to be moved varying distances over different time periods, rather than, how do
we seek to rescue a "sick" railroad, etc. In such systems analysis one seeks, then,
the best "mix"of cars, trucks, trains, airplanesin order to find the most
efficient combination. The advantage of specifying objectives in systems terms
is- that it forces decision makers to so delineate the factors that a rational com-
parison of alternative solutions is possible.

The second feature of the systems approach is its emphasis upon the interrela-
tions within a system. The usual approach has been to divide a problem into more
manageable subproblems. We divide a city's traffic problem from its housing,
school location, and industry location problems. Yet clearly the change in
traffic flows and densities will affect residential patterns and industry concentra-
tion. Since any one problem is so directly linked with others, it has to be viewed
in its entirety. In short, what a systems approach implies is comprehensive
planning so that we can trace out the effects, progressive and regressive, of any set
of choices and decisions upon all other relevant decisions.

The systems approach is neither radical nor new. What is new are the dimen-
sions of the problems and the possibilities, because of refinements in technique,
to apply this approach to situations never before thought solvable in these terms.
Over the past few years, the Department of Defense has used the systems approach
most effectively. "Program-budgeting," a systems approach to the functional
grouping of tasks developed by the Rand Corporation, has been applied by
Secretary McNamara to the reorganization of defense forces. Tools such as
operations research, cost-benefit analysis, statistical decision theory, and simula-
tion are now part of the intellectual armory of planners. In August 1965, Presi-
dent Johnson ordered the Bureau of the Budget to install this new approach to
resource management into all cabinet-level agencies of Government. These efforts
are exemplary, but it seems highly unlikely that a sufficient number of analysts
combining both technical knowledge of the problem at hand and a thorough under-
standing of strengths and weaknesses of analytical techniques will be available
for some time to come.

There is a strong need for the development of systems analysis capabilities in
individual branches of the Government and in the Congress. Beyond this there



is the broader question of how these different intellectual resource which are
being employed primarily to deal with the programs of the agencies, can be coor-
dinated and used for the analysis of the various social problems that confront us.

One of the most useful applications of a systems approach would be in urban
resource allocation and operations management, where a coordinated approach
is necessary if urban life is to be viable. In the last few years, a number of such
efforts, beginnilig with the creation of metropolitan and regional models awl
simulating a set of alternative changes, have begun to show the value of this
approach.

In the 89th Congress, bills have been introduced into the Senate and the House
which would authorize the Government to make research grants to States and
universities for the application of systems analysis and systems engineering in
the areas of community needs. While we cannot necessarily pass upon the specific
bills themselves, we do believe that new programs may be required to bring
systems analysis to bear on the problems and needs of the community.

D. Federal Promotion of Research and Experimentation
One of the important ways in which decision making could be improved would

be to increase Federal Government support for experiments in the application of
technology to social problems.

The Federal demonstration grant may prove to be a useful means of stimulating
research in a number of fields, for example, the testing of consumer responses to
new modes of high-speed railroad transportation in the northeast corridor. A
comprehensive program of demonstration grants could be effective in stimulating
the tryout of new ideas in city planning and community organization. One can
envisage an experiment where a single large community might be designed from
scratch" by urban planners, economists, and engineers ; much as New Haven

has done, some large community might invite the cooperation of a team of opera-
tions analysts operating under a Federal demonstration grant to work out a set
of proposals for the community's problems. These grants could serve as test or
pilot models which would ultimately find their way into official policy and practice
when they proved useful and workable.

A second type of experiment would be to utilize the vast purchasing power of
the Federal Government to set up new standards and promote technological
innovations. In fiscal year 1964, the Federal Government purchased directly
$34 billion of goods and services, of which $26 billion was spent by the Department
of Defense. Almost 15 percent of the total volume of all building and construc-
tion in the United States was accounted for by Federal procurement. In such
products as fuels and lubricants, construction equipment, and photographic
services, the Federal Government accounts for between 7 to 9 percent of the total
sales of these items in the United States.

In this respect, the Federal Government could be a major innovator if the
existing practices of Federal agencies in a position to use their purchasing power

In relation to this section, see James Alcott, The Social Consequences of Technology, A Report on the
Engineering Foundation Research Conference, July 26-30, 1965 (t).
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were modified. It would obviously not be realistic to impose a complete change
in Federal procurement policy, but the possibility of setting up some experimental
design should be explored.

In modifying Federal purchasing practice, primary emphasis should be placed
on performance criteria rather than product specification alone for items or
services to be purchased. By emphasizing only "product specification," Federal
procurement policy often limits the number of bidders and suppliers to a specific
item; by calling for "performance criteria," the Government would specify the
general end result without limiting the design to preexititing products.

By emphasizing "performance criteria," the Federal Government could en-
courage industry to innovate; it could encourage cost reduction; it could serve
as a "pilot customer" by creating new markets with sufficient volume to encourage
industry to free itself from local restrictions (e.g., building codes) ; it could set
industry standards which would enable all firms within an industry to incorporate
new features in their designs.3

The adOption of minimum safety standards on automobiles is a timely example
of Government procurement power. In 1965 the Congress directed the General
Services Administration to set up safety standards for automobiles purchased by
the Government as a means of inducing manufacturers to incorporate such
features in all automobiles. Federal procurement requirements provided an
opportunity for the entire industry to act.

Finally we propose the provision of Federal funds to universities and other
organizations for the improvement of research techniques and their experimental
application to urban problems. In our history we have had two spectacular
examples of such help, and with magnificent results. In the field of agriculture,
the creation of the land-grant colleges under the Morrill Act established a pattern
of research and, through extension services, help to farmers, which have largely
been responsible for our extraordinary advances in agricultural productivity.
In the physical sciences, the maintenance of Government-supported materials
research centers and a large number of federally financed interdisciplinary pro-
grams have been major resources not only for the advances in scientific knowl-
edge but, equally, in the strengthening of national security itself. We propose
that the Government experiment with the formation of university institutes or
interdisciplinary programs, adequately financed and fully integrated with the
educational function of the university, which would serve as laboratories for
urban problem analysis and resources for local communities that would want to
use their advice and services.*

If the Federal Government adopts this approach, the ability of procurement divisions to frame specifications
in performance language will need to be strengthened by a staff of technological experts which would aid
purchasing agents. The staff need not (and often should not) be a part of the specifying agency. An interagencSt
pool could be created which would serve all Government departments. Technical competence already exists
in the National Bureau of Standards, the Atomic Energy Commission, and the NASA laboratories.

The Department of Defense and NASA, in much of their contracting, use specifications to achieve performance
criteria. While a product is often specified, the detaile are not spelled out, and the emphasis is on the
statement of performance. In fact, in most Federal procurement dependent on advanced technologies where the
state of the art is still fluid, constantly improved performance is called for.

For comment by a Commission member, see p. 106.



E. The Generation and Transfer of Technology

The evidence is overwhelming that technology stimulates the rate and volume
of economic growth, and that the infusion of new technology can speed the rate
of economic growth. It is evident that increases in GNP are related to expendi-
tures for research and development.. R. & D. expenditures are still rising rapidly.
In 1965, a total of about $21 billion will be devoted to R. & D., about $15 billion
of which will be spent or supplied by the Federal Government. The way in which
R. & D. is spent is important both for the pace of technological advance and for
the determination of the areas where technology willand canbe applied.

Four questions of policy arise in relation to R. & D. expenditures and the uses
of technology for economic growth and social needs :

1. Is there some "optimal limit" to the amount of R. & D. expenditures, based
on our ability to develop enough well-trained6Iresearch manpower, to use these
expenditures well?

2. Are there significant "imbalances" in the present pattern of R. & D. ex-
penditures, particularly by the Federal Government?

3. What can be done to stimulate the greater use of R. & D. by lagging
industries?

4. What kind of Federal policy is necessary for the dissemination of technologi-
cal knowledge to potential usersproblems ranging from the organization of
comprehensive information retrieval systems to the direct assistance of com-
munities, small business, and other industries in gaining access to publicly
available technological knowledge?

A determination of an optimum research and development expenditure is a
most difficult question. Private industry has a basic market test of its ability
to devote some portion of its capital investment for research and development;
at some point R. & D. has to "pay off" or the company cuts its expenditure in
a specific area. What the limit of Federal expenditures should be, however, is
difficult because we have no test of the potentialities of R. & D. In some areas
(e.g., defense or basic research) one may want to encourage experimentation,
even where there is no immediate possibility of payoff (either in profitability or
in new knowledge) because of the intrinsic worthwhiieness of such experiments.
It has been suggested that precise figures should be gathered which show the
annual employm,nt of scientific manpower and dollars in relation to the putative
national goals they serve. Such a report might provide the framework for a
more detailed consideration of the kinds of Government expenditures on R. & D.

The question of imbalances in existing spending is one which involves political
judgments. Over half the Federal budget is devoted to defense and it is, there-
fore, not surprising that the largest part of Federal R. & D. funds are in support
of defense objectives. But we also feel that other areasprincipally housing,
transportation, and urban developmenthave been neglected in federally sup-
ported R. & D. efforts, and considerably more has to be done in these fields.

4 In relation to this section, see Richard L. Lesh r and George J. Howick, Background, Guidelines, and
Recommendations for Use in Assessing Eflective Means of Channeling New Technologies in Promising Directions 0).

788-561 .0-66----()

TECHNOLOGY and 103

the AMERICAN ECONO MY



40.

104 TECHNOLOGY and

the AMERICAN ECONOMY

It has been argued that some industries have lagged technologically because
of the disproportions in R. & D. spending or the failure to apply in other areas
technologies developed for one area. The concentration of research and develop-
ment in a few industries is not, per se, evidence of misallocation. Technological
opportunities are greater in some fields than in others, and uneven distribution
of R. & D. does not itself indicate inefficient resource allocation within industry.
Nor is there evidence that increased R. & D. would necessarily stimulate change
in all industries.

The relevant question is whether it is possible to help potential users who are
unable for a while to help themselves. Government support of research and
development in agricultum and av iation has reaped rich economic rewards. In
areas where market criteria cannot generate sufficient incentives for adequate
research and developmentsuch as weather forecasting, public health, educa-
tionthe Federal Government has a recognized responsibility. And where
R. & D. benefits are insufficiently realized through private capabilities, it is the
task of public policy to provide incentives. The responsibility is not necessarily
that of doing research or even financing it, but of providing incentives for getting
it done.

The transfer of technologies developed in Federal laboratories and agencies
for industrial and consumer use requires a more forthright and unified Govern-
ment policy than exists at present. Technology transferusing new technology
for purposes other than the specific ones for which it was developedis not given
much attention in many Government agencies. Locatiug the technology and
identifying new and different uses require the assignment of competent persons
within the agencies for such tasks and the cooperation of the many different
scientific and technical missions.5 Until this task is given a higher priority, there
will be gaps in the collection of important technological information.

The other side of the coin is the reporting and dissemination of such informa-
tion to potential users. There, too, a national policy is necessary. The Govern-
ment can engage in a variety of activities, from the simple publication of docu-
ments (placing the burden of discovery on the potential user) to such more active
roles as centralizing all bibliographical citations in an information retrieval
system, the creation of technical consulting services (available, for example, to
small businesses), or the use of governmental facilities by nonprofit institutions
for the adaptation of new technologies for commercial purposes.

5 Some pioneering efforts are under way. The Department of Commerce, through its Institute for Applied
Technology, has established the Clearinghouse for Federal Scientific and Technical Information. Its ultimate
mission is to provide a central source to any user for all unclassified Government scientific and technical infor-
mation. The Committe on Scientific and Technical Information (COSATI) under the Federal Council for
Science and Technology has established subpanels which are studying operational techniques and systems, infor-
mation science technology, education and training, international information activities, information generation,
information users, and nongovernmental information elationships. Individual agencies are also increasing their
attention to this subject. The Science Information Exc:Nange has elicited the cooperation of most segments of the
Government community sponsoring 'and conducting researci- in the life sciences. NASA has deployed technology
utilization offices in its various installations to seek out important research and development results. NASA
has also placed legal responsibility on its contractors to repot the new technology resulting from work done
under NASA support. The Atomic Energy Commission has enenuraged its scientists and engineers to report
civiliRn applications of nuclear technology they generate. Finally, the 3:ate Technical Services Act will improve
the flow of information to small and medium sized businesses.



Given the range of possible activities, we cannot within our limited purview
define the exact limits of governmental involvement. Certainly, it would seem
that the Federal Government has a legitimate role developing weather satellites
and medical research equipment. But we cannot say that it is an obligation of
Government to assist all claimants or engage in partnership with profit or non-
profit organizations to develop all new technologies or devices originated by
Government for civilian use. These are questions to be decided on the broader
base of national goals. As a minimum we do feel that the Government has a
responsibility for making available for nongovernmental utilization the results
of Government-performed research and other research that was substantially
funded by the Government. The issue, in the future, will be a vexing one, ana
more detailed study is needed.

F. Conclusion: The Attainment of National Goals
Ours, like most modern societies, is becoming "future-oriented." We have

become increasingly aware of the multiple impacts of social changeof which
automation, one of the concerns of this Commission, is a prime exampleand
in so doing, we realize that we have to plan ahead. We have to anticipate social
change. We need to assess its consequences. We have to decide what policies
are necessary to facilitateor inhibitpossible changes.

There are, broadly speaking, two kinds of social change. One derives from
the aggregate of millions of individual decisions, each shaped by varying cultural
and f,ocial values. Of this, population is a prime example. The decisions of
individual men and womenwhen to marry, how many children to have, when
to have themare decisions which no social agency can or should control,
though their consequences are important for government and business planning,
and we do seek to anticipate them.

The second kind of change results from tht umscious social choices of Govern-
ment. The decision to resist aggression in I rea, to launch a space program,
to extend civil rights, to open a "war" against poverty, were decisions with
enormous consequences for the lives of all of us. The social map of the United
States in recent years has beer, reworked more by Government decisions in regard
to spending in science, research, defense, and social needs than by any other
combination of factors.

In this second kind of change we are able, in the felicitous phrase of Dennis
Gabor, to "invent the future." Since social change is increasingly a matter of
conscious decisions and social choices, and given the huge resources we possess,
we can decide what kind of future we want and work for it. In effect, we can
spell out national goals, and seek to meet them within the framework of our
capacities.

The basic decisions on policy, of course, are made by the President and the
Congress operating within the framework of constitutional processes and indi-
vidual liberties as interpreted by the courts. And this system has been the political
mainstay of a free society. Our concern is to strengthen this system at a time TECHNOLOGY and 105
when social and technological change begins to confront us so directly and when the AMERICAN ECONOMY
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we need some means of assessing the consequences of such changes in a com-
prehensive way.

Forecasting the future is not a task for government alone. In fact, the con-
centration of forecasting mechanisms entirely in the hands of government, par-
ticularly at a time when such forecasting becomes a necessary condition of public
policy, risks one-sided judgmentsand even suppression of forecasts for political
ends.

Along with forecasting there is a need to set national goals and to enlarge the
participation of all sectors in the public debate which would be necessary in the
statement of priorities. For this reason the Commission, while not endorsing
any specific format, feels that some national body of distinguished private citizens
representing diverse interests and constituencies and devoted to a continuing
discussion of national goals would be valuable. Such a body would be concerned
w;th "monitoring" social change, forecasting possible social trends, and suggesting
policy alternatives to deal with them. Its role would not be to plan the future,
but to point out what alternatives are achievable and at what costs.*

The discussions of the Commission, in effect, have been a forum bringing
together representatives of industry, labor unions, voluntary associations, uni-
versities, and the public in a spirited debate, based on factual data where possible;
on policy issues which involve a clarification of national goals. None of us, we
have learned, is committed to doctrinaire solutions. We begin with a bias to the
free market and the free society, but we have also recognized that where the
market economy is incapable of providing certain services, public agencies must
undertake su h unctions. Equally, we have agreed that certain communal needsV
can only be et by Federal expenditures, even though the operative activities
need not be in the hands of Government agencies. But in all this, we have become
aware of differences in value, and of the need to find some basic agreements in
order to be able to carry forward the charge given to us by the President and
the Congress.

We must find new means of making our institutions flexible and adaptable
while maintaining the mechanisms of free choice and democratic participation.

Our recommendations, Mr. President, have been made with those objectives
in mind.

Comment noted on p. 102 by Mr. Sporn:

I am not aware of any solid basis for characterizing the contribution of Government-
supported materials research centers and interdisciplinary programs as "spectacular" or
"magnificent" or comparable with the contributions of the land-grant colleges and the agri-

*For comments by several Commission members, see p. 107.
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cultural extension services. This suggestion needs much more study before it is implemented.
It is to be hopcd that recognition of the need and of their own responsibilities in our society
will stimulate at least one or more universities and private foundations to undertake such a
program on their own. The results could then provide some basis for judgment whether
Government financial support for an enlarged effort would be justified.

Comment noted on p. 106 by Mr. Sporn:

I strongly disagree with the suggestion that a national body such as the one suggested here
would improve the Nation's decision-making apparatus. While I believe it may be desirable
from time to time to establish ad hoc commissions to serve limited purposes, the establish-
ment of a single official agency with responsibility for the study of national goals, the "moni-
toring" (sic!) of social change, and the evaluation of national performance seems to me to
represent the denial of the essence of a free society. I fully agree with the need "to enlarge
the participation of all sectors in the public debate which would be necessary in the state-
ment of priorities," but the establishment of any select body to study national goals and
priorities on a continuing basis is in conflict with the need and desire for fuller participation
of all sectors of our society, and would ultimately thwart the goals of a free people. The
genius of our free society rests on the participation of its many diverse interests through
discussion and debate of national goals and the evaluation of national performance. There
are numerous private and public groups, including business, labor, the academic community,
the Congress, and the Executive branch of the Government, that are continually exploring
these questions. It ieessehtial that stich diversity continues to be encouraged and that any
temptation to delegate to a select elite the responsibility for such study be resisted if a healthy,
free society is to be preserved.

Comment noted on p. 106 by Mr. Beirne, Mr. Hayes, and Mr. Reuther,
joined by Mr. Bell and Mr. Young:

We regret that the report does not explicitly recommend implementation of the purpose
outlined in this sentence. Implicitly, the sentence calls for indicative planning or programing
of the kind carried out in an increasing number of other democratic countries. It is our firm
conviction that some form of democratic national economic planning is essential in the United
States in order to assure not only sustained full employment but proper allocation of economic
resources to assure prompt meeting of our most urgent national needs in both the public and
private sectors.

The blind forces of the marketplace are no longer adequate to cope with the complex
problems of modern society. The accelerating pace of technological and economic change
continually generates a host of new problems at the same time as it opens up vast new vistas
of opportunity. The problems and opportunities can both be foreseen, at least over relatively
short time spans. What we are able to foresee we should be able to deal with rationally.
Planning provides the mechanisms for rational action to make the most effective use of our
resources both to solve problems and to make the fullest use of opportunities.
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Economic planning, in essence, involves an evaluation of national needs in relation to the
resources available to meet them and the establishment of an order of priorities and a set of
policies to meet those needs. In a free society, the order of priorities ought to be determined
on the basis of the broadest possible consensus. This would require enlisting in the planning
process the democratic participation of representatives, at every level, of the major interest
groups, as well as government representatives. It would also require the services of experts
in economics, science and technology, education, housing, health, manpower problems, etc.

The planning we envision involves no compulsion. It would seek, rather, to establish a
common frkmework of assurnptions upon the basis of which both governmental and private
organizations would determine their separate policies and action. Thus, through voluntary
action based upon common premises, decisions made in the public sector would tend to mesh
with those in the private sector and the decisions of separate firms and industries within the
private sector would mesh better with each other.

Planning, moreover, would impose a valuable new discipline upon government, requiring it,
at frequent intervals, to review and coordinate all its activities in the light of the goals of a plan.

We would urge strongly that intensive study be given to planning mechanisms now employed
in Western European countries and Canada with a view to designing and putting into effect
democratic national economic planning machinery suitable to the political and economic
environment of the United States.
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PART IV Chapter Ten

SUMMARY OF MAJOR
CONCLUSIONS AND

RECOMMENDATIONS

The issues discussed in this report are complex and diverse. A brief summary
of major conclusions cannot do justice to the report and is certainly not a sub-
stitute for the full text with its supporting evidence and argument Once the
text has been read, however, a summary may serve a useful purpose in crystalliz-
ing the major points and pointing up the recommendations whichIave been made.
The principal conclusions and recommendations follow :

61. There has been some increase in the pace of technological change. The mod
useful measure of this increase for policy purpons is the annual growth of output
per man-hour in the private economy.. If 1947 is chosen as a dividing point,
the trend rate of increase from 1909 to that date was 2 percent per year ; from
1947 to 1965 it was 3.2 percent per year This is a substantial increase, but
there has not been and there is no evidence that there will be in the decade ahead an
acceleration in technological change More rapid than the growth of demand can
pffset, given adequate public policies.*

2. The excessive unemployment folloiving the Korean war, only now beginning
to abate, was the result of an economic growth rate too slow to offset the com-
bined impact of productivity increase (measured in output per man-hour) and
a growing labor force.

3. Since prochictivity is the primary source of our high standard of living and
opportunity must be provided to those of the population who choose to enter
the labor force, the growth of demand must assume the blame for and provide
the answer to unemployment. But it must be realized that the growth rate re-

..

quired to match rising productivity and labor force growth rates is unprecedented
in our history, though not in the history of other industrial economies. There
will be a continuing need for aggressive fiscal and monetary policies to stimulate
growth.

4. To say that technological change does not bear major responsibility for the
general level of unemployment is not to deny the role of technological change
in the unemployment of particular persons in particular occupations, industries,
and locations. Economic and technological changes have caused and will con-
tinue to cause displacement throughout the economy. Technological change,
along with other changes, determines who will be displaced. The rate at which
output grows in the total economy determines the total level of unemployment
and how long those who become unemployed remain unemployed, as well as how
difficult it is for new entrants to the labor force to find employment. TECHNOLOGY and 109
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5. Unemployment tends to be concentrated among those workers with little
education, not primarily because technological developments are changing the
nature of jobs, but because the uneducated are at the "back of the line" in the
competition for jobs. Education, in part, determines the employability and
productivity of the individual, the adaptability of the labor force, the growth and
vitality of the economy, and the quality of the socie6r. But we need not await
the slow process of education to solve the problem of unemployment.

6. The outlook for employment and adjustment to change in the next decade
depends upon the policies followed. Uneven growth and decline of occupations
and industries could, but need not, cause serious difficulties for the economy
as a whole. The number of unskilled jobs will not decline, though unskilled
jobs will continue to as a proportion of all jobs Growth patterns in both the
economy and the labor force provide an impo,tant warning: Unless Negroes
and, to a lesser degree, youth, are able to penetrate growing occupations and
industries at a more rapid rate than in the past, their high unemployment rates
will continue or even rise. Our society must do a far better job than it has in the

jpast of assuring that the burdens of changes beneficial to society as a whole
are not borne disproportionately by some individuals.

7. The more adequate fiscal policies of the past 2 years have proven their ability
to lower unemployment despite continued technological change and labor force
growth. Economic policy must continue, watchfully but resolutely, to reduce
the general unemployment rate. We must never again present the spectacle of
wartime prosperity and peacetime unemployment. The needs of our society
are' such that we should give major attention in our fiscal policies to public
investment expenditures.

Ei? With the best of fiscal and monetary policies, there will always bo those
handicapped in the competition for jobs by lack of education, skill, or experi-
ence or because of discrimination. The needs of our society provide ample
opportunititp to fulfijl the promise of the Employment Act of 1946: "a job for all
those able, willing, and seeking to work." t/We recommend a program of public
service employment, providing, in effect, that the Government be an employer of
last resort, providing work for the "hard-core unemployed" in useful community
enterprises.

9. Technological change .and productivity are primary sources of our unpre-
cedented wealth, but many persons have not shared in that abundance. LIVe
recommend that economic security be guaranteed by a floor under family income.
That floor should include both improvements in wage-related benefits and a
broader system of income maintenance for those families unable ti) provide for
themselves.

10. To facilitate adjustment to change as well as to improve the quality of life,
adequate educational opportunity should be available to all. 1 We recommend
compensatory education for those from disadvantaged environments, improve-
ments in the general quality of education, universal high school education and
opportunity for 14 years of free public education, elimipation of financial ob-
stacles to higher education, lifetime opportunities for education, training, and
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retraining, and special attention to the handicaps of adults with deficient basic
education.

11. Adjustment to change requires information concerning present and future
job opportunities. t/We recommend the creation of a national computerized
job-man matching system which would provide more adequate information on
employment opportunities and available workers on a local, regional, and
national scale. In addition to speeding job search, such a service would provide
better information for vocational choice and alert the public and policymakers
to impending changes.

12. The public employment service is a key instrument in adjustment to
technological and economic changes. But it is presently handicapped by ad-
ministrative obstacles and inadequate resources. vWe recommend the now
federally financed but State-administered employment services be made wholly
Federal. This would bring them into harmony with modern labor market
conditions. Then they must be provided with the resources, both in manpower
and funds, necessary to fulfill their crucial role.

13.1/We recommend that present experimentation with relocation assistance
to workers and their families stranded in declining areas be developed into a
permanent program.

14. Displacement, technological and otherwise, has been particularly painful
to those blocked from new opportunity by barriers of discrimination. The Com-
mission wishes to add its voice to others demanding elimination of all social
barriers to employment and advocating special programs to compensate for
centuries of systematic denial.

15. Technological and economic changes have differential geographic impacts
requiring concerted regional efforts to take advantage of opportunities and avoid
dislocation. ),We recommend that each Federal Reserve b ik provide the leader-
ship for economic development activities in its region. The development program
in each Federal Reserve District should include: (1) A regular program of
economic analysis; (2) an advisory council for economic growth composed of
representatives from each of the major interested groups within the district; (3)
a capital bank to provide venture capital and long-term financing for new and
growing companies; (4) regional technical institutes to serve as centers for
disseminating scientifiu and technical knowledge relevant to the region's develop-
ment; and (5) a Federal executive in each district to provide regional coordina-
tion of the various Federal programs related to economic development.

16. The responsibility of Government is to foster an environment of oppor-
tunity in which satisfactory adjustment to change can occur. But the adjust-
ments themselves must occur primarily in the private employment relationship.
The genius of the private adjustment process is the flexibility with which it
accommodates to individual circumstances. Our report suggests areas for
consideration by private and public employers, employees, and unions. vWe also
recommend study of a reinsurance fund to protect pension rights and modifica-
tions of the investment tax credit to encourage employers to provide appropriate
adjustment assistance. We also advocate a positive program by employers and
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unions to provide compensatory opportunities to the victims of past discrimina-
tion and ibtronger enforcement provisions in civil rights legislation relating to
employment. Federal, State, and local governments are encouraged to conduct
themselves as model employers in the development of new adjustment techniques.

17. Technology enlarges the capacities of man and extends his control over
his environment. The benefits of increased productivity can and should be
applied to combinations of higher living standards and increased leisure, im-
provements in the work environment, increased investment in meeting human
and community needs, and assistance to less advantaged nations.

18. As examples of possible applications of new technologies to unmet human
and community needs, we recommend improvements in health care, transporta-
tion, control of air and water pollution, and housing.

(1) To improve health care, we recommend: (a) Fuller access to diag-
nostic and patient care facilities by all groups in the population; (b) broader
and bolder use of the computer and other new "health technologies; (c)
increased spread and use of health statistics, information, and indexes; and
(d) new programs for training health manpower.

(2) To aid the development of an efficient transportation system we
recommend: Federal support of a systems research program directed toward
(a) the problems of particular multistate regions, (b) the determination of
national transportation requirements, and (c) the evaluation of alternative
programs.

(3) For air pollution control, we recommend: (a) Enlargement of re-
search efforts to learn and understand the effects of various pollutants on
living organisms; and (b) assignment of pollution costs to the sources of
pollutants.

(4) To control water pollution, we recommend: The establishment of
effective, amply empowered river basin authorities.

(5) To encourage improvement in housing technology, we recommend:
(a) Federal stimulation of research; (b) use of federally supported public
housing to provide initial markets for new housing technologies; (c) promul-
gation of a national model building code by making available Federal sup-
port and insurance of housing and other construction only in those
communities which put their building codes in harmony with the national
code; and (d) provision of adjustment assistance to any building crafts
destroyed by technical change.

19.c,We also recommend (1) increased use of systems analysis in resolving
social and environmental problems, (2) the use of Federal procurement as a
stimulus to technological innovation through purchasing by performance criteria
rather than product specification, (3) provision of Federal funds to universities
and other organizations for the improvement of research techniques and their
experimental application to urban problems, (4) the formation of university
institutes integrated with the educational function which would serve as labo-
ratories for urban problem analysis and resources for local communities wanting
their advice and services, and (5) increased efforts to make available for non-
government use results of Government performed or funded research.

20. Finally, we recommend: (1) Efforts by employers to "humanize" the
work environment by (a) adapting work to human needs, (b) increasing the



flexibility of the lifespan of work, and (c) eliminating the distinction in, the mode
of payment between hourly workers and salaried employees; ,(2) -exploration of
a system of social accounts to make possible assessment of the relative costs and
benefits of alternative policy decisions; and (3) continuous study of national
goals and evaluation of our national performance in relation to such goals.
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